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PREFACE 

'J’lIL  first  edition  of  the  Encyclopedia  Britannica  was  prepared  by  “ A Society  of 
Gentlemen  in  Scotland,’  as  the  authors  are  described  on  the  title-page,  and 
tie  irst  weekly  section  was  sold  in  December  17G8  by  “Colin  Macfarquhar,  at  his 
p mting  office  in  Nieolson  Street,”  Edinburgh.  In  1771  the  publication  was  completed 
10  n^kl  V°'Umes  <luarto>  containing  2670  pages  and  160  copper  plates.  From  this 
oa  beginning  the  Encyclopedia  Britannica  lias  increased,  in  size  as  well  as  in 
portance,  until  the  present  edition,  when  completed  by  the  new  volumes,  to  the  first 
" nc  these  words  of  introduction  are  prefixed,  will  include  more  than  28,000 
P\?  ami  more  than  12,000  plates,  maps,  and  other  illustrations.  The  evolution, 
nnng  the  one  hundred  and  thirty-four  intervening  years,  was  gradual.  The  second 
e i ii/n,  containing  8595  pages,  was  completed  in  1784;  the  third,  14,579  pages,  in 
V thc  fourtl‘>  16>033  pages,  in  1810;  the  fifth,  16,017  pages,  in  1817;  the 
i 4933  pages,  in  1820;  the  sixth  edition,  16,017  pages,, 

fi  “ : the  seventh,  17,011  pages,  in  1842;  the  eighth,  17,957  pages,  in  1861.  The 
0f  f>|V  5-.,me  °f  thC  Nlnttl  ®d*t'on  Wft»  published  in  1875,  and  the  last,  making  a total 
En  I ‘ ~ ^a^68’  *n  and  the  continued  public  recognition  of  the  utility  of  thc 

mlm  ti°  f ,a  Bntannica  ‘8  8tr*kingly  shown  by  the  fact  that  of  this  Ninth  Edition 
the  i 'atf  °rtV  ^lousan'l  copies  have  been  purchased  in  the  United  Kingdom  alone  during 
has  * °Ur  ^ears'  v*tality  and  authority  which  the  Encyclopedia  Britannica 

two  c-  mta'ne^  (^rough  a period  of  almost  a century  and  a half  may  be  attributed  to 
in  th  ° ^l<;UOUS  aU(*  distinctive  characteristics,  inherent  in  the  purpose,  and  apparent 
successiv  e,  ,]lt'0n’  succeas*ve  editions.  In  the  first  place,  the  publishers  and  the 

their  task  ” Th^’  ^TOm  ^e^nn‘nS>  brought  to  the  undertaking  an  elevated  view  of 
0f  e ^ ottish  origin  of  the  work  imparted  to  its  inception  a certain  sternness 

M a ■ an<^  ^'C  Per^ecting  of  the  successive  editions  has  been  almost  a cult,  as  well 
was  at  meiS  -^he  second  characteristic,  the  collaboration  of  distinguished  contributors, 
the  Enc  1 * <0r°^ur-v  ^le  policy  of  the  editors  and  a result  of  the  reputation  which 
off  Britannica  so  promptly  acquired  and  so  firmly  retained.  The  fact 

Dissertati  ,,en  ^lat  *n  * 3 *-  Dugald  Stewart  received  for  one  “Philosophical 

DnPreced  i ***  sllPldcment  to  the  fifth  edition,  a sum  of  £1700,  which  was  then  an 
nt«  remuneration  for  such  a task,  and  from  that  time  the  cost  of  obtaining 
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the  best  work  seems  never  to  have  given  pause  to  an  editor.  But  no  scale  of  payment, 
however  liberal,  could  have  enlisted  the  services  of  all  the  distinguished  men  who  con- 
tributed to  these  nine  editions,  if  they  had  not  held  in  high  esteem  the  national  library 
of  reference — no  longer  merely  a Scottish  enterprise — for  which  they  were  invited  to  write. 
Sir  Walter  Scott,  Macaulay,  Arago,  Ilazlitt,  Dc  Quincey,  Professor  Playfair,  Jeffrey, 
Charles  Kingsley,  Ricardo,  Dr  Hooker,  Layard,  Baron  Bunsen,  Sir  David  Brewster,  and 
Professor  Owen  were  among  the  contributors  to  the  first  eight  editions.  The  contributors 
to  the  Ninth  Edition  numbered  more  than  a thousand,  among  them  so  many  meu  of  the 
highest  distinction  that  their  quality  can  only  be  indicated  by  the  citation  of  a few  such 
names  as  those  of  Professor  Huxley,  Lord  Kelvin,  Lord  Rayleigh,  Sir  Archibald  Geikie, 
Professor  Max-Miiller,  Professor  Ray  Lankester,  Sir  William  Crookes,  Sir  Robert  Ball, 
Mr  Alfred  Russel  Wallace,  Mr  Swinburne,  and  Roljert  Louis  Stevenson.  The  statement 
that  the  last  of  the  new  volumes  of  the  Encyclopaedia  Britannica  will  be  published 
within  a year,  and  that  the  contributors  are  a body  no  less  distinguished  and  pro- 
portionately even  more  numerous,  completes  this  brief  summary  of  the  history  of  the 
work.  It  has  been  the  aim  of  the  editore  to  make  the  new  volumes  so  complete  that  no 
further  edition  will  be  required  by  the  present  generation,  for  the  new  portion  of  the 
work,  in  combination  with  the  existing  volumes  of  the  Ninth  Edition,  forms,  for  all  intents 
and  purposes,  a teuth  edition. 

These  new  volumes  constitute  a new,  distinctive,  and  independent  library  of  reference, 
dealing  with  modern  developments  of  science,  art,  literature,  history,  biography,  sociology, 
industry,  commerce,  invention,  medicine  and  surgery,  although  their  primary  purpose  Is 
to  supplement,  complete,  and  bring  up  to  date  the  Ninth  Edition.  The  urgency  of  com- 
plementing that  edition  was  even  greater  than  the  date  of  its  publication  would  indicate. 
The  first  four  volumes  were  published  in  1875,  the  remainder  appearing  at  varying 
intervals  until  the  work  was  completed  in  1889.  Roughly  speaking,  the  year  1880  may 
be  regarded  as  a median  date  fairly  representing  the  time  of  production  of  the  average 
article.  As  a matter  of  fact,  however,  the  Ninth  Edition  gave  to  the  events  of  the  Victorian 
Era  a consideration  less  minute  than  that  which  it  accorded  to  earlier  periods  of  history 
and  earlier  developments  of  the  arts  and  sciences.  The  intellectual  point  of  view,  in 
1875,  was  influenced  by  scholastic  traditions  of  which  the  rigour  has  since  undergone 
considerable  modification.  It  was  then  the  practice  to  await  patiently  a future  time 
at  which  what  was  called  the  historical  perspective  might  be  attained.  It  was  thought 
imprudent  for  the  writer  to  venture  upon  ice  as  yet  but  newly  formed.  The  article  upon 
the  History  of  England,  for  example,  appeared  in  the  eighth  volume,  published  in  1878, 
and  of  its  104  pages,  102  arc  concerned  with  events  prior  to  the  death  of  George  IV., 
and  only  two  with  English  history  subsequent  to  1830.  In  adopting  this  policy, 
the  editors  of  the  Ninth  Edition  acted  in  accordance  with  the  best  opinion  of  their 
generation.  Since  their  day  opiuion  has  altered ; it  now  seems  proper  that  a work  of 
reference  should,  as  closely  as  is  consistent  with  the  avoidance  of  hasty  judgment,  present 
a full  account  of  the  most  recent  events  and  the  latest  phases  of  progress.  The  new 
volumes  thus  cover  a period  of  time  and  a field  of  subject-matter  proportionately  larger 
than  the  period  and  field  which  the  Ninth  Edition  added  to  the  scope  of  the  eighth.  In 
selecting  the  point  of  departure  for  each  article,  as  well  as  in  deciding  upon  the  moment 
at  which  its  subject  should  be  relinquished,  the  editors  have  been  impelled  by  the  changed 
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conditions  of  our  time  to  give  more  apace  than  would  have  been  required  if  they  had  been 
content  to  regard  their  task  as  limited  by  a period  of  twenty  years,  and  by  the  degree  of 
reticence  with  regard  to  recent  events  which  was  formerly  thought  to  be  advisable.  Of 
the  sixteen  thousand  articles  in  the  Ninth  Edition,  a great  number  needed  no  revision,  but 
many  others— even  among  the  articles  dealing  with  completed  achievements,  such  as  the 
lives  of  men  long  since  deceased,  and  the  histories  of  extinct  nations — called  for  modifica- 
tion as  a result  of  recent  research.  Yet,  if  the  last  twenty  years  alone  were  to  be  displayed 
to  the  reader,  they  would  be  recognized  as  marked  by  a progress  absolutely  unmatched  in 
any  equal  period  of  the  world’s  history. 


Sir  Archibald  Geikie,  on  the  occasion  of  the  banquet  held  at  Christ’s  College,  Cam- 
bridge, in  1888,  to  celebrate  the  issue  of  the  twenty-fourth  volume  of  the  Ninth  Edition, 
expressed  a wish  that  it  were  possible  explicitly  to  contrast  the  conditions  and  prospects 
of  the  world  at  that  time  with  what  they  had  been  when  the  eighth  edition  was  completed 
in  1861,  “ to  sketch  the  vast  realms  of  knowledge  and  of  thought  that  had  been  conquered, 
and  to  enumerate  even  a few  of  the  great  treasures,  undreamt  of  in  variety  and  value, 
which  have  been  added  to  the  sum  of  human  knowledge.”  Such  an  apposition,  displaying 
side  by  aide  the  state  of  human  knowledge  in  1880  and  its  present  state,  would  yield  an 
even  more  striking  lesson.  Within  these  twenty  years — and  as  we  have  seen,  the  period 
covered  by  the  new  volumes  is  in  fact  much  longer — there  have  been  astounding  changes 
in  all  departments : political,  social,  economic,  religious,  scientific,  literary,  and  artistic. 
Political  frontiers  have  been  altered  by  wars  and  conventions ; the  British  Empire  has 
vastly  increased  in  vitality  as  well  as  in  extent ; America,  recovered  from  the  shock  of  her 
Civil  War,  has  become  a world-power  as  well  as  an  industrial  factor  of  tlie  first  import- 
ance , Germany,  since  the  Franco-Pruasian  War,  has  become  another  industrial  competitor ; 
France  has  made  extraordinary  efforts  to  regain  lost  ground  ; and  in  the  Far  East,  Japan 
has  attained  an  unforeseen  importance.  The  chief  postulates  of  all  branches  of  inquiry 
ave  been  revolutionized  by  the  widespread  application  of  the  theory  of  evolution  and  of 
new  methods  of  research,  while  the  application  of  science  to  the  nrts  has  enlarged  our 
vision  and  led  to  new  inventions  in  every  sphere  of  life.  Preventive  medicine  and 
aseptic  surgery  have  come  into  existence  and  been  matured  ; literary  and  artistic  produc- 
tion has  increased  with  almost  unexampled  rapidity,  and  much  of  this  increase  has  been 
wholesome  and  deserves  attention  ; great  men  and  women  have  passed  away,  leaving 
t cir  lives  to  the  enlightenment  of  posterity,  and  new  personalities  of  commanding 
importance  have  come  to  the  front. 


tontainiug,  as  they  do,  not  only  an  account  of  this  fertile  period,  but  dealing  also 
with  many  events  and  developments  earlier  in  the  Victorian  Era,  the  new  volumes  cannot 
JUt  U8e  118  a distinct  eneyolopaslia  of  modern  progress,  adapted  to  the  wants  of 
readers  who  desire  to  confine  their  reading  to  modern  topics.  In  order,  on  the  other  hand, 
to  estimate  the  practical  utility  of  the  new  volumes,  if  they  be  regarded  as  a supple- 
ment to  the  Encydopadia  Britannica,  attention  must  lie  given  not  only  to  the  inevitable 
g'jps  with  which  the  lapse  of  time  has  pitted  the  Ninth  Edition,  but  also  to  the  position 
T, lC  tlmt  e^'t*on  occupies  in  public  esteem.  In  the  United  Kingdom  alone  more  than 
" "j^0I1Sflrul  Persons  possess  the  Ninth  Edition  and  regard  it  ns  the  most  authoritative 
of  reference.  In  the  United  States  more  than  four  hundred  thousand  copies  have 
D I)urchaHcd.  There  are,  therefore,  in  all  parts  of  the  English-speaking  world,  a vast 
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body  of  men  who  habitually  use  the  work  and  who  await  the  appearance  of  a complement 
to  its  contents.  They  form  the  half-million  readers  whose  requirements  the  editors  have 
had  primarily  to  consider.  The  endeavour  to  meet  these  requirements  has  been  made  at 
a particularly  happy  moment,  for,  in  nearly  all  civilized  countries,  a census  was  completed 
just  in  time  to  enable  the  editors  and  contributors  to  avail  themselves  of  the  latest  official 
statistics.  It  is  not  simply  in  respect  of  its  statistical  information  that  a census  yields 
important  material.  It  affords  a large  body  of  fresh  facts  with  regard  to  public  health, 
commerce,  agriculture,  and  manufacture,  the  spread  of  education,  and  the  comparative 
vitality  of  various  nations,  so  that  articles  of  many  different  sorts  are  far  richer  and  fuller 
than  they  could  otherwise  have  been.  There  is,  indeed,  no  publication  other  than  these 
new  volumes  in  which  the  results  of  this  world-wide  census  are  similarly  comprised. 

To  the  twenty-four  volumes  of  text  in  the  Ninth  Edition  of  the  Encyclopaedia 
Britannica  there  will  now  be  added  eleven  further  volumes  containing  10,000  articles 
by  1000  contributors,  2500  new  maps,  plates,  portraits,  and  other  illustrations;  in  all 
about  7000  new  pages,  the  volumes  being  of  the  same  size  as  those  of  the  Ninth  Edition. 
The  preparation  of  the  new  volumes  was  begun  early  in  1899,  but  the  first  year’s  work 
was  largely  devoted  to  fixing  the  scope  and  plan  of  the  work,  determining  the  subjects  to 
lie  treated,  selecting  the  departmental  editors,  to  the  selection  by  them  of  the  contributors 
(a  choice  which  could  judiciously  be  made  only  by  men  of  special  technical  knowledge), 
and  to  the  discussions  which  necessarily  preceded  the  actual  task  of  writing.  In  order 
that  the  various  contributions,  especially  those  in  which  statistics  play  an  important  part, 
or  in  which  new  inventions  or  discoveries  are  described,  should  be  checked  and  corrected 
in  the  light  of  the  most  recent  research,  all  the  articles  have  been  carried  in  type,  subject 
to  revision  by  editors  and  contributors,  and  will  thus  be  found  to  contain  information 
available  only  a few  weeks  before  they  issue  from  the  press.  So  great  is  the  number  of 
subjects  treated  in  the  new  volumes,  and  so  thorough  their  treatment,  that  only  the  most 
zealous  goodwill  on  the  part  of  the  contributors  has  made  it  possible  to  keep  the  new 
matter  within  eleven  volumes.  This  limitation  was  the  more  difficult,  or  from  another 
point  of  view  the  size  of  the  supplement  was  the  more  inevitable,  for  another  reason. 
In  the  earlier  history  of  the  Encydopadia  Britannica,  we  find  that  biographies  of 
any  sort  were  barely  tolerated.  In  1776  the  third  Duke  of  Buccleuch,  who  was  greatly 
interested  in  the  project  of  the  second  edition,  had  much  difficulty  in  persuading  the 
editors  to  include  biographical  articles,  which  they  deemed  “ inconsistent  with  the  purpose 
of  a dictionary  of  arts  and  sciences.”  Tn  the  case  of  the  new  volumes  it  has  been  thought 
necessary,  in  order  to  bring  the  biographical  section  up  to  date  and  to  make  it  as 
comprehensive  as  other  sections,  to  include  lives  of  certain  living  men  and  women.  The 
policy  of  the  editors  in  this  particular  was  to  select  for  the  most  part  the  lives  of  those 
whoso  positions  had  become  bo  fixed  that,  whatever  promise  of  future  achievement  their 
continued  vigour  might  give,  there  was  no  reason  to  believe  that  the  general  character 
and  purpose  of  their  work  would  materially  change.  Among  the  younger  generation, 
biographies  are  included  of  reigning  sovereigns  or  heads  of  states,  and  of  some  few  others 
whose  names  are  already  of  commanding  interest. 

A noteworthy  feature  of  the  new  volumes  will  be  the  new  and  comprehensive  index 
to  the  completed  work,  covering  under  one  alphabetization  the  Ninth  Edition  and  the  new 
volumes.  It  will  contain  more  than  600,000  entries,  and  will  not  only  be  exceedingly 
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minute  in  its  analysis,  displaying  the  latest  development  of  the  time-saving  art  of  precise 
indexing,  but  will  also  be  by  far  the  most  complete  index  to  the  general  sum  of  human 
knowledge  which  has  ever  been  compiled.  An  index  thus  constructed  on  modern  lines  will 
greatly  facilitate  the  use  of  such  a work  as  this,  for  its  possessor  will  enjoy  the  advantages, 
without  suffering  the  disadvantages,  which  mark  a work  of  reference  consisting  of  general 
treatises  rather  than  of  brief  and  fragmentary  articles  treatiug,  after  the  manner  of  a 
dictionary,  each  subdivision  of  a subject  under  u separate  heading.  This  dictionary 
system  of  treatment  gives  a fur  less  readable  result,  and  its  practical  convenience  is 
no  greater  than  that  which  the  new  volumes  will  ofTcr  with  the  aid  of  their  elaborate 
index. 

Other  considerations  which  uffeeted  the  size  of  the  supplement  were  the  need  for  new 
maps,  called  for  by  recent  political  changes  and  geographical  discoveries,  and  also  the 
necessity  for  copious  illustration.  The  Ninth  Edition  was  more  amply  illustrated  than 
any  former  work  of  reference  had  been,  and  since  its  time  the  utility  of  informative 
illustration,  as  distinguished  from  mere  pictures,  has  become  more  and  more  generally 
recognized.  A picture  of  a machine,  occupying  a few  square  inches  of  space,  conveys 
a clearer  impression  than  a whole  page  of  description.  The  new  volumes  are  therefore 
eveu  more  copiously  illustrated  than  were  those  of  the  Ninth  Edition,  and  the  2500 
separate  drawings  which  were  made  will,  it  is  believed,  fully  justify  the  great  care  which 
has  been  expended  upon  them.  The  portraits  and  reproductions  of  pictures  which  accom- 
pany the  biographies  of  living  celebrities  have  in  important  instances  been  chosen  for  this 
purpose  by  the  persons  themselves,  and  the  engravings  have  all  been  executed  specially  for 
the  work.  Every  effort  has  been  made  to  conserve  in  the  new  matter  the  high  standard  of  the 
Ninth  Edition,  although  the  articles  are  conceived  in  a spirit  more  modern  than  that  which 
obtained  a generation  ago.  The  present  demand  for  practical  details,  for  the  industrial  as 
well  as  the  theoretical  point  of  view  in  treating  scientific  developments — a natural  result 
of  the  fact  that  new  classes  of  readers  have  been  stimulated  to  practical  research  by  the 
spread  of  education — is  another  factor  which  contributed  to  the  number  and  variety  of 
the  articles.  Men  who  are  engaged,  if  not  literally  in  the  manual  processes  of  manu- 
facture, at  any  rate  in  the  immediate  supervision  of  these  processes,  form  a section  of 
the  reading  public  peculiarly  exacting  iu  their  requirements.  The  great  keenness  of  com- 
petition between  English  and  foreign  manufacturers  furthermore  makes  it  essential  that 
financial,  commercial,  industrial,  and  scientific  topics  should  not  lie  approached  from  an 
insular  and  restricted  point  of  view. 

'V  ith  this  and  many  other  considerations  in  mind,  the  selection  of  the  contributors 
to  the  new  volumes  was  a task  of  great  delicacy.  The  first  step  was  to  choose  the 
departmental  editors  by  whom  the  individual  contributors  should  in  turn  lie  nominated, 
»n<l  in  both  respects  the  editors  believe  the  selections  have  been  remarkably  successful. 
A list  of  departmental  editors  mid  of  contributors  will  be  found  in  another  part  of  the 
*ork,  and  it  will  be  perceived  that  German,  French,  Dutch,  Italian,  Spanish,  Russian,  and 
Scandinavian  writers  have  done  much  to  round  ofl'  the  comprehensiveness  of  these  new 
volumes,  and  to  bring  to  a wider  field  of  examination  the  same  spirit  of  accurate  scrutiny 

iv  lie  doubted  whether  in  any  previous  work 
m the  cosmopolitan  character  ol  the  staff 
Absolutely  no  discrimination  was  made 


characterized  the  Ninth  Edition.  It  in 
°f  reference  the  advantages  to  lie  gainer!  fre 
°f  contributors  have  been  so  fully  attained. 
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between  British  and  foreign  writers,  contributions  having  been  invited  from  the  men 
believed  to  be  best  qualified  to  write  upon  each  of  the  subjects  to  be  treated,  and  in 
respect  especially  of  American  writers  the  result  has  greatly  added  to  the  comprehensive- 
ness of  the  work.  Certain  fields  of  applied  science  and  industrial  development  have  of 
late  years  owed  so  much  to  American  initiative,  aud  the  subjects  in  regard  to  which  it  was 
desirable  to  enlist  the  co-operation  of  American  writers  consequently  proved  to  be  so 
numerous,  that  an  editorial  branch  office  was  opened  in  New  York.  The  names  of  the 
American  departmental  editors  and  contributors  speak  for  themselves,  and  for  the  purpose 
of  this  preface  it  is  sufficient  to  say  that,  while  Le  Figaro  described  the  Ninth  Edition  as 
« Un  monument  littcraire  auquel  V Europe  savante  tout  entiere  a collahori ,”  these 
supplementary  volumes  are  the  product  of  the  New  \\  orld  ns  well  as  of  the  Old. 

It  has  already  been  observed  that  readers  in  the  United  States  form  a considerable 
proportion  of  the  public  to  which  these  volumes  may  be  expected  to  appeal,  but  it 
should  lie  noted  that  the  care  with  which  American  and  Colonial  subjects  are  treated 
would  have  been  as  sedulous  if  the  supplement  had  beeu  intended  for  readers  m the 
United  Kingdom  only.  The  world  beyond  our  own  islands,  aud  especially  the  English- 
speaking  part  of  it,  has  become  more  intimately  associated  with  our  life  and  thought  than 
it  was  twenty  years  ago.  Cargoes  of  wool  from  Australia,  and  of  cotton  from  America, 
are  no  longer  the  only  enrichment  we  receive  from  the  descendants  of  the  British  who 
betook  themselves  to  fresh  fields  of  enterprise.  They  scud  us  new  ideas  and  new  inven- 
tions, and  the  fruit  of  their  activities  becomes  indistinguishable  from  other  portions  of  the 
common  heritage  of  the  race. 

In  allotting  subjects  to  the  various  British  and  foreign  writers  whose  co-operation 
was  invited,  the  editors  were  guided  solely  by  the  desire  to  procure  the  best  possible 
treatises,  without  regard  merely  to  the  measure  of  reputation  enjoyed  by  individuals, 
and  yet  by  this  process  they  have  associated  with  the  work  a body  of  men  whose  names 
will  readily  be  recognized  by  the  general  reader.  If  the  collaboration  of  eminent  men 
can  ensure  success,  an  examination  of  the  List  of  Contributors  to  these  volumes  will 
show  that  the  editors  have  been  greatly  favoured.  The  natural  impulse,  when  contributors 
are  to  be  chosen,  is  to  enlist  the  assistance  of  ready  writers  and  trust  to  their  versatility. 
But  an  authoritative  work  of  reference  cannot  be  created  by  so  hazardous  a method.  Not 
only  men  accustomed  to  literary  activity,  but  those  to  whom  verbal  expression  is  a mere 
incident  of  other  activities — sailors  aud  soldiers,  men  busied  in  commerce  and  finance, 
leaders  in  all  the  different  divisions  of  life — must  bring  each  his  special  knowledge  to  his 
special  subject.  That  was  the  policy  adopted  by  the  editors  of  the  Ninth  Edition,  and 
their  example  has  been  followed  in  the  present  undertaking. 

The  editors  desire  in  this  connexion  to  express  their  great  obligation  to  the  depart- 
mental editors,  whose  expert  knowledge  has  been  of  incalculable  service  in  suggesting  the 
names  of  the  writers  best  qualified  to  treat  special  subjects,  and  in  advising  the  editors 
with  respect  to  technical  articles.  A list  of  these  departmental  editors  will  be  found  at 
the  beginning  of  this  volume.  The  editors  are  also  indebted  to  other  eminent  authorities 
for  advice  with  regard  to  larger  aspects  of  the  task.  They  have  not  hesitated,  in  the 
course  of  an  undertaking  so  important  from  every  point  of  view,  to  ask  personal  counsel 
from  those  whose  rank  or  official  position  precluded  a direct  association  with  the  work, 
aud  in  every  instance  their  requests  have  met  with  the  fullest  acquiescence.  More 
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detailed  acknowledgments  of  the  editors’  many  obligations  will  be  found  in  a note  forming 
part  of  a later  volume. 

The  practice  of  identifying  the  more  important  articles  with  their  authors  by  means 
of  initials  hus  been  followed  in  these  new  volumes  to  an  even  greater  extent  than  in 
the  Ninth  Edition,  although  it  has  not  seemed  desirable  for  living  writers  to  sign  the 
biographies  of  living  persons.  In  a few  cases  important  articles  are  deliberately  left 
unsigned,  for  anonymity  was  necessitated  by  the  fact  that  onlv  on  that  condition  could 
the  editors  induce  certain  highly-placed  writers  to  undertake  subjects  which  they  had 
wade  peculiarly  their  own,  and  yet  could  not  treat  with  the  detachment  which  is 
essential  to  objective  discussion  if  their  personalities  were  formally  associated  with  what 
they  said.  In  enlisting  the  writers  of  both  the  signed  and  the  unsigned  articles,  the 
editors  liad  to  overcome  many  reluctances,  due  often  to  the  difficulty  in  which  a new 
writer  is  placed  when  iuvited  to  complete  another  man’s  work.  The  editors  fully 
recognize  that  in  this  respect,  us  in  others,  their  labours  in  the  matter  of  securing  the 
lest  writers  have  been  lightened  by  the  honour  iu  which  the  Encydojtadia  Britannica 
is  held.  Unchallenged  throughout  the  changes  of  more  than  a century,  that  work  stands 
as  the  classical  embodiment  of  the  highest  scholarship  and  research.  Contributors,  as 
well  ns  editors,  are  proud  to  associate  their  efforts  with  the  traditions  of  an  enterprise 
which  confers  some  ray  of  its  lustre  upon  the  least  among  its  servants. 

THE  EDITORS. 

tosDos,  Jfoy  1902. 
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f,  tbe  ^trman  namt!  Air-la-ChaptUt  206,460  in  1900,  being381  to  each  square  mile.  The  popu- 

lation  ia  almoet  exclusively  German-fti>eaking  ; for  in  1 900 
Aalborg,  capital  of  county  Aalborg,  Denmark  on  1 therc  wcre  1,ut  826  French-apeaking,  and  2468  Italian- 

the  8.  side  of  Xmafjord,  87  miles  by  rail  N from  Whus  a *P“king  inhabitant*.  In  1888  then-  were  85,835  Romanists, 

pmnng  industrial  anil  commercial  centre*  In  1899  IV!  ■>  I >06,351  Protestants,  1051  Jews;  in  1900,91,047  Homan- 

***»•*  n#  " - --  - “ ists,  114,218  Protestants,  1010  Jews.  The  capital  is 

Aarau,  the  only  other  towns  in  the  canton  which  in  1888 
had  over  3000  inhabitants  being  Baden,  Zoflngen  (4450), 
and  Keinach  (3130).  The  cantonal  constitution  dates 
from  1885.  The  legislature  consists  of  members  elected 
in  the  |»ro[x)rtion  of  one  to  every  1100  (or  fraction  over 
550)  inhabitants.  The  “obligatory  referendum'*  exists 
in  the  ease  of  all  laws,  while  5000  citizens  have  the  right 
of  “ initiative ” in  proposing  bills' or  alterations  in  the 
cantonal  constitution.  The  canton  sends  ten  members 


Y 1 . ___  — — — .MV.VMM  vcmitv  XJi  IOJJ,  l.AU 

JTT*  loo*  entered  the  port,  and  1599  of 

A'!  " deured.  The  iron  bridge  connecting  Aalborg 

rSiV.T  'Stt“db>'  (po>’-  300°) on  thc  N-  «K>e  of  the  fjord, 
, *mg,  u one  of  the  finest  piece*  of  engineering  in 
1 901  p ^‘■‘ptdation,  14,152(1880);  19,503(1890); 

ri.*a,l®?Ur'd>  :iwal'"'t  town  of  Norway,  situated  on  a 
.i/,..  ““"‘“•urruundiug  the  harbour,  co.  Konudal,  on 
I,.),  “ilcjiN.  by  E.  from  flcrgcn.  Founded  in 

’ 11 18  the  orincitml  shimiino.nlam.  „r 


one  of  tliU  •hipping-plsce  of  Sbndmuro,  and  to  the  Federal  National  Assembly,  being  one  for  every 

the  sooth  C Je , 8t*l,on*  herring  fishery.  .-V  little  to  . 20,000,  or  fraction  over  10,000  inhabitants.  In  1897  the 


Switjr-rtutui,  on  the  1 W about*  Sf^milL*0!.  v' ‘^ar?n,jfl  *n  19,317,644  francs.  There  are  many  ofd  historical  castles 
*nd  3,  mdcs^m  F^ruf  ,h!y.  ! "l  in  Aar^u,  such  as  Uabeburg,  Lcnzburg,  Wildegg,  Ac.  In 

j*'1*-*  there  is  #i>me  good  minted  o\am*  nf  tl,« ^ D Aargau,  under  the  influence  of  Augustine  Keller, 

ar-v  ^njIa  the  neighbouring  lfcnedirtinn  ,khJ-v  fr  If1*  suppressed  the  eight  monasteries  (of  which  the  most  ixn- 

™\y^\  \nmr 1“  were  Muri  ami  Wcttiugcn)  within  its  territory, 

■'  YuVlTx  IT7I>  Jiwl  '»«>.  the  well-known  Swim  th"  ™knt  act  .dtimatcly  loading  up  to  tho  '•  Sonderbund  “ 

u«  hnn  j..-* . . war  in  bwitaserland  in  184 1. 

8*eWrf*mrt(paMUlicd  by  the  Can  tonal  Historical  Society),  Aarau. 
from  1860. — Ukoxner.  Per  KatUon  Aargau.  2 vol*.  St  Call  ami 
Hern,  1544.  — Mf.kz.  Pie  Rrchtvme Hen  <t.  Kant.  Aargau,  2 vol*. 
as  vet.  Aarau,  189$  and  1900. — MCLLKR.  Per  Aargau.  2 volfl. 
Ztlricb,  1870. 


budget  of  1900.  In  1897  tho  public  < 

1 francs,  while  the  productive  state  property  amounted  to 


,Aarau-  capital  of  the 


DotviLt  i k*  : * uwa 

ha*  hm.  tn.  ‘!^>r'an’  to  whoee  memory  a bronze  statue 
(Itfttj . ln  the  town-  Population,  6809 

li**r^U,,'‘,ST  “n,<m>  hounded  on  the  N.  hy  the 
^ *:»  the  w.  on,th„c  a h-v  7-uccrne: 


| p . - "“©I  MW?  lalil  tTlIi* , 

* Solothum,  and  Berne.  Its  total  Aarhus,  a seaport  and  bishops  see  of  Denmark, 


art*  ia  542  gi  T ' °°loc,,urT|.  and  I p 

^ u Pro^-t*  » / ^ this  517*9  square  miles  are  ! co.  Aarhus,  on  the  E.  coast  of  Jutland,  68  miles  by  rail 

sad  vineyanb,  gvo*^  *ore*^  covering  169  square  miles,  N.  by  E.  from  Frcdericia ; the  second  largest  town  of  the 

^8,7 |g  i'n  uta! ' Tou'ii^r?  TU^PS*  population  was  king. bun  and  the  prinrijad  j>ort  of  Jutland.  There  are 

»*  o7  in  1880;  193,580  in  1888  ; and  two  new  churches — *St  Paul's  (1885-86)  and  a Homan 

S.  I.  — i 
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Catholic  churrh  (1878-81)— a library  (1899),  ami  a theatre  | 
(1899).  A new  harbour  basin  waa  made  in  1883-90.  In 
1899  the  jmrt  was  entered  by  2711  vessels  of  470,439  tons, 
and  cleared  by  2710  of  476,380  tons  ; exports,  chiefly  agri- 
cultural produce  (bacon,  butter,  eggs),  cool  (162,350  tons), 
iron,  and  manure.  Pop.  24,831  (1880);  33,306  (1890); 
43,000  (official  estimate,  1898). 

Aa.se  n,  lva.r(  1 Si  3-1 896 X Norwegian  philologist  and 
lexicographer,  was  bom  at  Aasen  i Oraten,  in  Sondmore, 
Norway,  oq  the  5th  of  August  1813.  His  father,  a small 
I icasant- farmer  named  Ivor  Jon *son,  died  in  1826.  He  was 
brought  up  to  farrnwork,  but  he  assiduously  cultivated  all 
his  leisure  in  reading,  and  when  he  was  eighteen  lie  opened 
an  elementary  school  in  his  native  jwrisli.  In  1833  he 
entered  the  household  of  II.  C.  Thomsen,  the  husband  of 
the  eminent  writer  Magdalene  Thoresen,  in  Hero,  and  here 
he  picked  np  the  elements  of  Latin.  Gradually,  and  by 
dint  of  infinite  patience  and  concentration,  the  young 
peasant  became  master  of  many  languages,  and  began  the 
scientific  study  of  their  structure.  About  1841  he  had 
freed  himself  from  all  the  burden  of  manual  labour,  and  j 
could  occupy  his  thoughts  with  the  dialect  of  his  native  | 
district,  the  Sondmore  ; his  first  publication  was  a small 
collection  of  folk-songs  in  the  Sbndmbre  language,  1843.  ' 
Ills  remarkable  abilities  now  attracted  general  attention, 
and  he  was  helped  to  continue  his  studies  undisturbed.  ; 
Hi*  Gram  war  of  the  Norwegian  Dialect*,  1848,  was  the 
result  of  much  laliour,  and  of  journeys  taken  to  every  ]<art  of 
the  country.  Aasen 's  famous  Dictionary  of  the  Norwegian 
Dialect*  appeared  in  its  original  form  in  1850,  and  from 
this  publication  dates  all  the  wide  cultivation  of  the 
popular  language  in  Norwegian,  since  Aasen  really  did  no 
less  than  construct,  out  of  the  different  materials  at  his 
disposal,  a popular  language  or  definite  folEe-maal  for 
Norway.  With  certain  modifications,  the  most  important 
of  which  were  introduced  later  by  Aasen  himself,  this 
artificial  language  is  that  which  luis  been  adopted  ever 
since  by  those  who  write  in  dialect,  anti  which  fanatics 
to  day  (1901)  are  once  more  endeavouring  to  foist  upon 
Norway  as  her  official  language  in  the  place  of  Dano- 
Norwegian.  Alsou  composed  poems  and  plays  in  the  , 
composite  dialect  to  show  how  it  should  he  used  ; one  of  , 
these  dramas,  The  Heir  (1855),  was  frequently  acted,  and  i 
niiiy  be  considered  as  the  pioneer  of  all  the  abundant 
dialect-literature  of  the  last  half-century,  from  Vinje  down  I 
to  Garborg.  Aasen  continued  to  enlarge  and  improve  his 
grammars  and  his  dictionary.  He  li\ed  very  quietly  in 
lodgings  in  Christiania,  surrounded  by  his  book*  "and 
shrinking  from  publicity,  but  hi*  name  grew  into  wide 
political  favour  as  hi*  ideas  about  the  language  of  the 
pea-saute  became  more  and  more  the  watchword  of  the 
popular  party.  Quite  early  in  his  career,  1842,  he  had 
begun  to  receive  a stipend  to  enable  him  to  give  his 
entire  attention  to  his  philological  investigations  ; ami  the 
Storthing  — conscious  of  the  national  importance  of  his 
work— treated  him  in  this  respect  with  more  and  more 
generosity  as  he  advanced  in  years.  He  continued  his 
investigations  to  the  last,  but  it  may  be  said  that,  after  the 
1873  edition  of  his  Dictionary,  he  added  but  little  to  hi* 
store*.  Ivar  Aasen  holds  perhaps  an  isolated  place  in 
literary  history  sis  the  one  man  who  has  invented,  or  at  | 
least  selected  and  constructed,  a language  which  ha* 
pleased  so  many  thousand*  of  his  countrymen  that  they 
have  accepted  it  for  their  schools,  their  sermons,  and 
their  songs.  He  died  in  Christiania  on  the  23rd  of 
September  1896,  and  was  buried  with  public  honours. 

(x.  a.) 

A bad  eh,  a small  walled  town  in  the  province  of 
hars  in  Persia,  situated  at  an  elevation  of  6200  feet  in  a I 


fertile  plain  on  the  high  road  between  Isfahan  and  Shiraz, 
140  mile*  from  the  former  and  170  mile*  from  the  latter 
place.  It  ha*  a population  of  about  4000,  is  the  chief 
place  of  a district  with  the  same  name,  has  a telegraph  and 
post  office,  and  is  famed  for  it*  Ixauitifully-carved  sherbet 
spoons  and  boxes,  which  are  made  from  the  wood  of  j»ear 
and  box-trees. 

Abai,  lake.  See  Abyssinia. 

Abal,  river.  See  Abyssinia. 

Abakan,  Abakansk.  See  Mincsin.sk. 

Abanah,  or  Avan  ah  (E.V.  Ahdna,  classical  Chry- 
torrhoa*,  modern  Jlaradd),  one  of  the  “river* of  Damas- 
cus," which  rise*  in  the  heart  of  Anti-Lebanon.  As  the 
river  escape*  from  the  mountains,  through  a narrow  gorge, 
its  waters  spread  out  fan-like,  in  canal*  or  “rivers,"  to 
irrigate  the  plain  and  supply  Damascus.  'Hie  name  of 
one  “river,"  Nahr  HAnias,  retains  a trace  of  Abinah ; 
and,  in  the  Arabic  translation  of  O.T.,  that  of  another, 
Nahr  Taura,  takes  the  place  of  Pharpnr,  which  is  identified 
by  some  authorities  with  the  Nahr  cl-‘Awaj. 

Abattoir.  See  Slaughter  houses. 

Abbadie,  Antoine  Thomson  cT  (1810- 
1897),  and  Arnaud  Michel  d*  (1815-1893),  two 
brothers  notable  for  their  travel*  in  Abyssinia  during  the 
first  half  of  the  19th  century.  They  were  both  born  in 
Dublin,  of  a French  father  and  an  Irish  mother,  the  former 
in  1810  and  the  latter  in  1815.  The  imrents  removed  to 
France  in  1818,  and  there  the  brother*  received  a careful 
scientific  education.  In  1835  the  French  Academy  sent 
Antoine  on  a scientific  mission  to  Brazil,  the  result*  of  which 
were  published  at  a later  date  (1873)  under  the  title 
of  Oho- nation*  relative*  a la  phynigtte  flu  glohe  faitet  au 
■Brail  et  cn  Bthiopie.  The  younger  spent  some  time  in 
Algeria  before,  itt  1837,  the  two  brothers  started  for 
Abyssinia,  landing  at  Massawa  in  February  1838.  They 
visited  various  part*  of  Abyssinia,  sometimes  together,  and 
sometime*  separately ; not  only  the  fairly  well-known 
northern  and  central  districts,  but  also  the  then  little- 
known  districts  of  Ennarea  and  Kafik.  They  met  with 
many  difficu'tics  and  many  adventure*,  ami  became  in- 
volved in  political  intrigue*,  Antoine  especially  exercising 
such  influence  a*  he  iKJsaessid  in  favour  of  Franc*? 
and  the  Homan  Catholic  missionaries.  After  collecting 
much  valuable  information  concerning  the  geography, 
geology,  archeology,  and  natural  history  of  Abyssinia, 
the  brother*  returned  to  France  in  1848  and  began  to 
prepare  their  material*  for  publication.  The  younger 
brother,  Arnaud,  paid  another  visit  to  Abyssinia  in  1853. 
The  more  distinguished  brother,  Antoine,  became  involved 
in  various  controversies  relating  both  to  his  geographical 
result*  and  his  political  intrigue*.  He  was  especially 
attacked  by  Dr  Beke,  who  impugned  his  veracity, 
especially  with  reference  to  the  journey  to  Katfa.  But 
time  and  the  investigation*  of  subsequent  explorers  have 
shown  that  Abbadie  was  quite  trustworthy.  The  toj»o- 
graphieal  results  of  his  explorations  were  published  in 
Faria  in  1860-73  in  Gcvdcuie  (F  fithiopie,  full  of  the  most 
valuable  information  and  illustrated  by  ten  map*.  Of 
the  Geographic  dr  F Bthiopie  (Paris,  1890)  only  one 
volume  has  been  published.  In  Un  catalogue  raitonne 
*te  manuecrit*  Ethiopian*  (Plaris,  1859)  is  a description  of 
234  Ethiopian  manuscripts  collected  by  Antoine.  He 
also  compiled  various  vocabularies,  including  a Diction- 
miirt  de  Ft  langue  ai/uirmna  (Paris,  1881),  and  prepared 
an  edition  of  the  Patiar  of  llertnr*,  writh  the  Latin  version, 
in  1860.  He  published  nmuerou*  paper*  dealing  with 
the  geography  of  Abyssinia,  Ethiopian  coins,  and  ancient  in- 
scription*. Under  the  title  of  Bcconnaieea  ncc*  Magnet  "jut*, 
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he  published  in  1890  an  account  of  the  magnetic  observa- 
tion* made  by  him  in  the  coarse  of  several  journeys  to 
the  K«i  Sea  and  the  Levant.  The  general  account  of  the 
travels  of  the  two  brothers  was  published  by  Arnaud  in 
1868  under  the  title  of  Doust  an*  dan*  la  Ha ule - £th ioput. 
Both  brothers  received  the  grand  medal  of  the  Paris 
Geographical  Society  in  1850.  Antoine  was  a Knight  of 
the  Legiuti  of  Honour  und  a member  of  the  Academy  of 
Sciences.  He  died  in  1897,  and,  subject  to  the  life- 
interest  of  Li*  wife,  bequeathed  an  estate  in  the  Pyrenees, 
yielding  40,000  fraucu  a year,  to  the  Academy  of  Sciences, 
uu  condition  of  its  producing  within  fifty  years  a catalogue 
of  half  a iuiliiun  stars.  His  brother  Arnaud  died  in 
1893.  (j.  8. 

Abbas  II.,  Khedive  of  Eoypt. — Abbas  Helmi 
Padu,  born  in  1874,  succeeded  his  father,  Tenrfik  Pissha, 
u Khedive  of  Egypt  in  1892.  He  was  barely  of  age 
according  to  the  Turkish  law,  which  fixes  majority  at 
eighteen  in  cases  of  succession  to  the  throne.  He 
fame  straight  from  his  college  at  Vienna  to  Cairo,  where 
hi*  accession  was  celebrated  with  great  jxjmp,  and  the 
liman  from  the  .Sultan  confirming  him  in  all  the  [tower* 
and  privileges  and  territorial  rights  which  his  father 
enjoyed  was  read  from  the  steps  of  the  Palace  in  Abdin 
*1^-  He  is  the  great-great-grandson  of  Mchemet 
An,  the  founder  of  the  present  Egyptian  dynasty.  When 
quite  a hoy  he  visited  England,  and  did  not  sec  it  again 
until  he  paid  a viceregal  visit  in  1899.  He  had  an 
hnglis.h  tutor  for  some  time  in  Cairo,  and  then  went  to  1 
2“  “ Lausiinne,  and  from  there  he  peered  on  to  the 
Thm-Msnum  in  Vienna,  whence  lie  was  called  to  the 
throne  by  the  premature  and  sudden  death  of  his  father, 
lurkwh  ui  his  mother  tongue,  but  he  talks  Arabic  with  i 
pest  fluency  and  speaks  English,  French,  and  German  | 
„ . Eor  solnt‘  time  he  did  not  cooperate  very  1 

cordially  with  G real  Britain.  Ho  was  young  and  eager 
e^rc^‘  his  new  power.  His  throne  and  life  had 

»i!k  v,fl  for.  him  b-v  the  1,riti*^  us  was  the  case  ! 

tu  tug  father.  He  was  surrounded  by  intriguers  who 
7'n‘  p,a.y,nK  a £»»>«  of  their  own,  and  for  some  time  he  , 
almost  disposed  to  lie  as  reactionary  as  his  great-  j 
u-Tl^f  • But  [n  l>rocesa  time  he  learnt  to 

«-» JCTsfftr.a  the  importance  of  British  counsels.  During 
T ™ #to  in  1899  he  frankly  acknowledge! 

•k-cLoVl  1^rKxi,tfthe  Hritish  had  done  in  Egypt,  and 
t it  u,Djse'f  ready  to  follow  their  advice  and 
p ’°^ra,'\  the  British  officials  administering  I 
MtuWwhment  of  a sound  system  i 
rw..nmi,€fJU?lWL  ^ t?nsat  roluis8ion  taxation,  the 
* . '*  .of.  Soudan,  the  inauguration  of  tin? 

' S l.rn^a*,°®  "w'ks  at  Assouan,  the  increase  of 
iwl  ill  .k  oJ“cM‘on>  l]JV0  received  his  apjiroviil 
ollivim,  ooulJ  »'•»•  The  waters  uf 

lion,  ,Li..|,ULlkl 1|Uatre'’  ^vsed  on  unfounded  Mcun- 
I**,  k?T  “ ch.ow  *“"e  with  Sir  H.  (uflwarf. 
CW  plr  *!*“"  *****  gen.:nil  was  Commander-in- 
Khedii.  r,*i  MU,y  ’ **“1  no  01MJ  more  thnn  the 

thu  U*ul“  <lf  Omdurnun.  Agri- 

Si  haul  of  the  kLt"*!?  °f  f-'n,‘i"8  “rc  dearer  *u  | 
war  tii»  t iKW  ' llu*ri  «totecnrft  At  Kouhuh,  1 
wouM  d,,  ,.L  in  , “ funn  “ttlo  and  horses  that 

at  UootaTZ  ^ny  “P'i.cul'«ral  show  in  England,  and 
Beat.  |m  • i ’ he  has  n similar  cstahlish- 

•wokja  nor  drint  W*nVdni^*  well>  T'Ma  “*rly.  neither 
'“fr  L ^v.  r l - r n,U  V^^iue  or  Khediviah,  his 
the  Uttar  h ,1  t"?  lrst  “ daughter  and  than  a sou,  and 
Wr  to  the  throne. 

government  rf  tV*'**1'  4 “I41  s'tua[c.|  in  Caucasia, 

01  trUa,  on  , mountain  road  of  AlchaluvUi, 


| 50  miles  from  the  Borzhom  railway  station,  very  pic- 
turesquely situated  at  an  altitude  of  4413  feet.  It  baa  a 
j high-level  astronomical  observatory. 

Abbazia,  ft  popular  summer  and  winter  resort  on 
I the  Gulf  of  Fiume,  in  the  Austrian  province  of  Istria,  in  a 
I sheltered  situation  at  the  foot  of  the  Monte  Maggiore. 
The  average  temperature  is  *iV  in  summer  and  50*  in 
winter.  The  old  abbey,  from  which  the  place  derives  its 
name,  has  been  converted  into  a villa.  Local  ijonulatiou 
(1890),  1192;  (1900),  2343. 

Abbeville,  chief  town  of  arrondissement,  in  the 
department  of  Somme,  France,  28  miles  X.W.  of  Amiens, 
on  railway  from  Paris  to  Boulogne  and  Calais.  It  is  a 
very  imjxjrtant  industrial  centre;  and,  in  addition  to  its 
old-established  textile  productions,  hemp-spinning,  sugar 
manufacture,  and  shipbuilding  are  among  the  industries, 
and  there  is  active  commerce  in  grain  and  textile  fabrics. 
Population  (1881),  18,005;  (1891),  18,022;  (1890), 

| 19,669. 

Abbiategrasso,  a town  of  Lombardy,  prov. 
Milan,  Italy,  17  miles  S.W.  from  Milan  on  the  Bere- 
1 guardo  Canal.  It  is  the  seat  of  one  of  the  new  commercial 
i eonrts  of  arbitration  of  the  prov.  of  Milan.  Poimlation, 
7025  (1881);  12,184  (1901). 

Abbot,  Ezra  (1819  - 1884),  American  biblical 
scholar,  was  born  in  Jackson,  Maine,  28th  April  1819. 
lie  graduated  at  Bowdoin  College  in  1840 ; was  a pointed 
assistant  librarian  of  Harvard  University  in  1850  ; and  in 
1872  became  professor  of  New  Testament  criticism  and 
interpretation  in  the  divinity  school  of  the  same  institu- 
tion. For  some  time  previously  his  studies  had  been 
I chiefly  in  Oriental  languages  and  the  textual  criticism  of 
the  New  Testament,  though  his  work  as  a bibliographer 
hiul  shown  -such  results  as  the  exhaustive  list  of  writings 
(5300  in  all)  on  the  doctrine  of  the  Future  Life,  appended 
to  W.  K.  Algers  work  on  that  subject.  His  publications, 
though  always  of  the  most  thorough  and  most  scholarly 
character,  were  to  a largu  extent  dispensed  in  the  pages  of 
reviews,  dictionaries,  concordances,  texts  edited  by  others, 
Unitarian  controversial  treatises,  &c.  ; but  he  took  a more 
conspicuous  and  more  prsoual  j»art  in  the  preparation  (with 
the  Baptist  scholar  Horatio  B.  Hackett)  of  the  enlarged 
American  edition  of  Dr  (afterwards  Sir)  William  Smith's 
Dictionary  of  the  Bible  (1867-70),  and  was  an  efficient 
member  of  the  American  revision  committee  employed  in 
connexion  with  the  Revised  Version  (1881-83)  of  the  King 
James  Bible.  His  princijtal  single  production,  represent- 
ing his  scholarly  method  and  conservative  conclusions,  was 
The  Authorship  of  the  Fourth  Gotpel  ; External  E vide  net* 
(1880;  second  edition,  with  other  essays,  1888),  deemed 
by  Dr  Philip  Schaff  and  other  scholars  the  ablest  defence, 
Itased  on  external  evidence,  of  the  Johannean  authorship. 
Abbot,  though  a layman,  received  the  degree  of  D.l). 
from  Harvard  in  1872.  He  died  in  Cambridge,  Massa- 
chusetts, 21st  March  1884. 

Abbott,  Edwin  Abbott,  D.D.  (1838 ), 

English  theological  writer,  educationalist,  and  scholar,  for 
merly  headmaster  of  the  City  of  London  school,  son 
of  the  late  Edwin  Abbott,  headmaster  of  the  philological 
school.  Marylebone,  was  born  20th  December  1838.  He 
was  educated  at  the  City  of  London  school  and  at  Cam- 
bridge-, where  be  took  the  highest  honours  in  the  classical, 
mathematical,  and  theological  triposes  (senior  classic, 
Chancellor’s  medallist,  und  senior  optime,  1861  ; 1st  cl. 
Theology,  1862),  and  became  fellow  of  his  College  (St 
John’s).  In  1802  he  was  ordained,  taking  priest’s  orders 
in  1863.  After  holding  inastershijMi  at  King  Edward's 
School,  Birmingham,  and  at  Clifton  College,  he  succeeded 
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Dr  Mortimer  as  headmaster  of  the  City  of  London  school 
in  1865  at  the  unusually  early  ago  of  twenty-six,  and  more 
than  maintained  the  high  character  which  the  school  had 
obtained  under  his  predecessor.  He  retired  in  1889,  and 
has  since  devoted  himself  to  literary  and  theological  pur- 
suits. Dr  Abbott’s  liberal  inclinations  in  theology  have 
been  prominent  both  in  his  educational  views  and  in  his 
books.  Hu  has  written  several  works  on  grammar,  both 
English  ami  Latin,  and  is  the  author  of  a life  of  Bacon  (1885) 
and  of  an  investigation  of  his  relations  with  Essex  (1877). 
Of  his  theological  writings  (which  include  some  that  bavu 
been  published  anonymously)  the  best  known  are  his 
religious  romances — Philochristus  (18*8)  and  Onesmius 
(1882),  The  Kernel  atul  the  Husk  (1886),  Philomythus 
(1891),  his  criticism  on  Cardinal  JVetcnwn  as  an  Anglican 
(1892),  and  his  article  on  “The  Gospels”  in  the  ninth 
edition  of  the  Encyelojnxdia  lh-itannica . 

Abbott,  Jacob  (1803-1879),  a popular  American 
writer  of  books  for  the  young,  was  born  in  Hallo  well,  Maine, 
on  the  14  th  of  November  1803.  He  graduated  at  Bowdoin 
College  at  the  age  of  seventeen  ; studied  at  Andover  Theo- 
logical Seminary ; became  a congregational  minister;  was 
for  a brief  period  professor  of  mathematics  and  physics  iu 
Amherst  College  ; and  afterwards  taught  in  schools  at  New 
York  and  Farmington,  Maine,  though  devoting  himself 
chiefly  to  the  writing  of  juvenile  stories,  brief  histories  and 
biographies,  or  religious  booksforthe  general  reader,  together 
with  a few  works  in  popular  science.  His  “ Kollo  Books” — 
Kollo  at  Work,  Kollo  at  Play,  Kollo  in  Europe , Arc. — are 
the  best  known  of  his  writings,  having  as  their  chief 
characters  a representative  boy  and  his  associates.  In 
them  Abbott  did  for  one  or  two  generations  of  young 
American  readers  a service  not  unlike  that  performed 
earlier,  in  England  and  America,  by  the  authors  of  Even - 
in'/s  at  Home,  Sand  ford  and  Merton , and  the  Parent's 
Assistant.  Of  his  other  writings — ho  produced  more  than 
two  huiidred  volumes  in  all — the  best  are  the  Franconia  , 
Stories , a long  series  of  biographical  histories  (with  his  ( 
brother  John  S.  C.  Abbott),  anti  The  Young  Christian. 
Tlioir  merits  are  intercstinguesa  and  clearness  of  state- 
ment ; their  faults  a prevalent  didacticism,  and,  in  the 
histories,  a superficial  treatment  of  authorities,  perhaps  | 
necessitated  by  the  great  range  of  ground  covered  by 
the  author.  He  died  at  Farmington  ou  the  31st  of 
October  1879. 

Abbott,  John  Stevens  Cabot  ( 1805-1877), 
American  writer,  was  bom  in  Brunswick,  Maine,  18th 
September  1805.  He  was  a brother  of  Jacob  Abbott, 
and  was  associated  with  him  in  the  prejiaration  of  his 
series  of  brief  historical  biographies,  but  is  best  known 
as  the  author  of  a prtisan  and  unscholarly,  but  widely  : 
popular  and  very  readable,  // istory  of  Xapoleon  llonaparte. 
(1855),  in  which  the  various  elements  and  episodes  in 
Napoleon’s  career  are  treated  with  some  skill  in  arrange- 
ment, but  with  unfailing  adulation.  Like  his  brother, 
Dr  Abbott  was  a graduate  of  Bowdoin  College,  a con 
gregational  minister,  a teacher,  and  a voluminous  writer 
of  books  on  Christian  ethics,  Ate.,  though  he  never  attempted 
the  fictitious  story  for  children.  He  died  at  Fair  Haven, 
Conn.,  on  the  17th  of  June  1877. 

Abbottabad,  a town  of  British  India,  4166  feet 
above  sea -level,  63  miles  from  llawal  Pindi,  the  head- 
quarters of  the  Hazara  district  in  the  Punjab,  called  after 
its  founder,  Sir  James  Abbott,  who  settled  this  wild 
district  after  the  annexation  of  the  Punjab.  It  is  an 
imjKirtant  military  cantonment,  with  two  native  in- 
fantry regiments  and  a mountain  battery;  and  the 
headquarters  of  the  Punjab  frontier  force.  Nearest 
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railway  station.  Hasan  Abdul  (44  miles).  Popula- 
tion, about  10,000.  Municipal  income  (1896-97), 
Its.  13,588. 

Abd-el-Kader  (1807-1883),  Emir  of  Mascara, 
the  most  prominent  representative  of  Mussulman  resist- 
ance to  French  conquest  in  Algeria,  was  born  at  Mascara, 
i an  Arab  town  between  40  and  50  miles  southeast  of 
l Oran,  in  1807.  His  family  was  of  princely  rank,  and 
he  received  the  best  education  attainable,  especially  in 
Mabommedan  divinity  and  philosophy.  Two  incidents 
i of  his  youth  had  great  influence  upon  his  career, — his 
pilgrimage  to  Mecca,  which  Stimulated  his  natural  tendency 
to  religious  enthusiasm,  and  a visit  to  Egypt,  where  the 
reforms  of  Mehemet  Ali  opened  his  eyes  to  the  imprtanee 
of  Europan  culture.  He  was  thus  doubly  prepared  for 
j the  part  he  was  called  upon  to  perform  on  the  French 
conquest  of  Algiers  in  1830.  Becoming  emir  of  Mascara 
by  the  renunciation  of  his  father,  he  carried  on  war  with 
I the  French  until  1834,  when  pace  was  concluded  ; but 
' Abd-el-Kader's  endeavours  to  reorganize  his  principality 
I on  a European  model  excited  the  jealousy  of  the  French, 

* and  war  again  broke  out  in  the  following  year.  Mascara 
1 was  taken  in  October  1835,  but  the  contest  on  the  whole 
; was  unfavourable  to  the  French,  and  peace  was  eventually 
made  in  1837,  on  terms  highly  honourable  to  Abd-el- 
Kader.  He  nevertheless  imprudently  recommenced  the 
struggle  in  1839,  and  although  his  capital  was  again 
| taken  in  1841.  protracted  it  until  1844,  when  he  was  com- 
piled to  seek  refuge  in  Morocco.  The  French  under 
Marshal  Bugeaud  crossed  the  frontier,  and  in  June  entirely 
defeated  the  Moorish  army  at  I sly,  thus  virtually  ending 
the  Arab  revolt.  The  sultan,  though  compiled  to  make 
peace,  continued  to  give  Abd-el-Kader  an  asylum  as  long 
as  i»08&iblc ; but  early  in  1847  the  latter  re-entered 
Algeria,  and  was  made  prisoner.  In  violation,  as  alleged, 
of  the  terms  of  surrender,  he  was  detained  a captive  in 
France  until  1852,  when  lie  was  released  by  Louis 
Napleon.  He  resided  successively  at  Broussa  and  at 
Damascus,  where  in  1800  he  rendered  such  service  in 
repressing  an  outbreak  against  the  Christ ians  that  lie 
received  the  insignia  of  the  Legion  of  Honour.  In  his 
latter  years  he  devoted  himself  anew  to  theology  and 
philosophy,  and  composed  a philosophical  treatise  which 
lias  been  translated  into  French.  He  died  at  Damascus 
26th  May  1883.  Abd-el-Kader  was  an  example  of  all  tlie 
bright,  and  few  or  none  of  the  less  prepossessing,  traits  of 
the  Arab  national  character.  (R. G-) 

Abdul- Aziz,  Sultan  of  Turkey  (1830-1876), 
the  second  son  of  the  great  'Turkish  reformer  Sultan 
Mahmoud,  was  l»orn  9th  February  1830.  During  the 
reign  of  his  brother  Abdul-Mcdjid  he  lived  in  complete 
retirement,  but  upon  his  accession  to  the  throne  (25th 
June  1861)  he  manifested  a reforming  spirit  and  a 
disposition  to  economize  in  prsonal  exposes,  and  to 
bring  the  administration  into  harmony  with  the  ideas  of 
European  culture.  Unfortunately,  his  extravagant  outlay 
on  the  army  greatly  overbalanced  the  economies  effected 
elsewhere,  and  years  of  ruinous  loan  raising  culminated  in 
national  bankruptcy  in  1875.  Before  this  event,  the 
sultan’s  mind  had  been  almost  entirely  given  to  a project 
for  securing  the  succession  to  his  son  Izeddin,  to  the 
prejudice  of  his  nephew  Murad,  and  in  pursuit  of  this 
object  he  had  thrown  hiiusclf  into  the  arms  of  Kussia. 
Financial  disaster  combined  with  Itussian  preponderance 
rendered  his  government  intolerable ; a movement  insti- 
gated by  the  principal  pashas  compiled  his  al»dicatiou 
on  30th  May  1876,  and  on  1th  June  he  was  stated  to 
have  committed  suicide.  Abdul-Axiz  was  a violent  and 
obstinate  man,  of  great  and  not  always  ill-directed  energy, 
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ta  of  narrow  intellect,  and I w probably  not  entirely  son,  Abdullah,  to  take  refuge  with  some  rebeious  »heikh  on 
woe  dunn*  the  last  year,  of  hta  We.  the  Nile,  tt„J  to  p^dto  Mecca  oTa  fafo^btlpor 

Abdul  Aziz,  Sultan  oe  Morocco,  in  the  eon  of  tU",'l3\  AMulWh  who  had  already  had  much  connexion 
Sultan  Mulal-Haasan.  Ho  was  born  about  1881,  and  sue-  • *[~ve‘{lufte7’  . ,la<1  f°ught  the  Egyptian 

celled  to  the  throne  on  the  death  of  his  father,  7th  June  J’°P<lueat  bkHur,  dqiarted  for  the  Nile  valley  with 
!8H  being  proclaimed  sultan  in  the  Sheridan  Camp  on  1 lmrI10*e  > but,  hearing  on  tho  way  of  the  disputes  of 
mv  ,.t  *i.  r.it  r.n  • c-x  . . , I Mohammed  Ahmed,  who  had  not  yet  claimed  a sacred 
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tbf  11th  of  the  same  month.  In  the  following  October  he 
received  the  British  mission,  under  Sir  Ernest  Satow,  with 


j*?*  vwuuw  a sacreu 

chjtractor,  with  the  Egyptian  officials,  he  went  to  him  in 
apito  of  great  difficulties,  and,  according  to  his  own  state- 


the  utmost  cordiality  at  Feat,  and  a convention  was  signed  in  | UI  gn"u  <limcu,t.ie®»  and.  according  to  his  own  state- 
April  1895,  The  sultan  has  proved  constant  in  his  friend- , ,at  0nct!  recot>n**e<l  in  him  the  Mahdi  (“  Director  ’ ) 
ship  to  Great  Britain,  and  welcomed  Sir  Arthur  Nicholson,  “,'  Iney  appointed  to  regenerate  Islam  in  the  latter  days, 
the  British  minister,  in  1898.  In  the  following  year  he  , (“T,“  U>  Mohammed  to  stir  up  revolt  in  Darfur 
m*.|L-  a vigorous  campaign  against  the  Riffiana  and  others  ?.  Kordofttn  justified  by  the  result,  he  became 

of  his  disaffected  subjects,  and  overthrew  them  completely  i ,A  ,I?08t  counsellor,  and  was  soon  declared  khalifa 

st  Tad  la,  in  October  1897.  " l^r  vicegerent  of  the  Mahdi,  all  of  whoso  acts  were  to 

..  . . u regarded  as  the  Mahdi’s  own.  The  Mahdi  on  his 

A Da  ill  - Hamid  II.,  Sultan  op  Turkey,  ia  deathbed  (1885)  solemnly  named  him  his  successor : and 
the  second  son  of  .Sultan  Abdul-Mudjid,  who  reigned  many  years  Abdullah,  though  to  European  ideas  a 
iron  1839  to  1861.  He  was  born  22nd  September  1842,  ■ monster  of  cruelty,  injustice,  and  hypocrisy,  ruled  suc- 
t-  August  1876,  on  tho  deposition  of  1 cesafully  over  the  Sudan,  with  little  opposition  from 

. “°l“r  M.unad  on  tlle  ground  of  insanity.  His  posi- ! within,  and  extending  his  sway  over  neighbouring  dis- 
, at  the  tmu>  was  very  difficult,  and  he  feigned  sym- . tricta,  Khartum  was  deserted  by  his  orders,  and  Omdur- 
jiathy  at  first  with  the  policy  of  reform  advocated*  by  man,  at  first  intended  as  a temporary  camp,  was  made 
JEFEF  ofllcialf.such  118  Midhat  Pasha.  The  revolt  his  capital.  At  length  the  progress’  of  Sir  H.  (after- 
, . , t.ulu  objects  of  the  Porto  in  European  Turkey, , wands  Lord)  Kitcheners  expedition  compelled  him  to  give 
u methods  adopted  to  quench  Bulgarian  battle  to  the  Anglo- Egyptian  forces  near  Omdurman, 
auwJJertio^  equally  played  mto  the  hands  of  Russia ; and  i where  on  2nd  September  1898  his  army,  fighting  with 
nougb,  during  the  Rus»o-Turkish  war  (1877-78),  the  mili- , desperate  courage,  was  almost  annihilated.  He  fled  to 
y virtue*  of  the  Turkish  wddier  and  the  gallant  defence  the  north,  but  want  of  provisions  in  the  following  year 
.1  .7™*  stored  a large  measure  of  sympathy  to  Turkey,  i compelled  him  to  venture  too  near  the  army  of  Sir 
...  . Jf*  jj  Stefano  and  of  Berlin  marked  a further  Francis  Wingate,  by  whom,  at  the  end  of  November 
wge  in  he  dismemberment  of  the  Ottoman  empire.  As'  1899,  he  was  overtaken  and  slain  at  the  battle  of 
him  K 1 e.  "ttr  over;  Abdul  Hamid  began  to  apply  1 Om  Debrihat.  He  met  death  with  great  fortitude,  re- 
. . • , 1 Tlth  cpial  dexterity  and  persistency,  to  two  great  Rising  to  fly,  and  his  principal  emirs  voluntarily  perished 
2S&  7**  substitution  of  his  own  personal  authority  with  him.  ’ (I{.  a) 

mil-  tbe  bureauctacy  which  had  ruled  Turkey 

•«  er  hu  immediate  predecessors  from  the  Sublime  Porte,  I Abdurrahman  Khan,  Amir  of  Ka  bul 
__  v_rf  ™nsl0n  of  bis  influence  as  spiritual  sovereign  (Afghanistan),  (circa  1844-1901),  was  the  son  of  Afzul 
infli  it  A m rou,j>e,lsut*on  (or  the  loss  of  temjioral  power  Khan,  who  was  the  eldest  son  of  Dost  Mahommed  Khan, 
hed'l  • f RU*tAnate-  To  establish  his  autocracy,  the  famous  Amir,  by  whoso  success  in  war  the  Barak- 

histm  * w-“k  frt,,n  slcrificing  al1  the  ablest  men  in  family  established  their  dynasty  in  the  rulerahip 
hi  m n’  extcrnal  policy  was  scarcely  less  success-  of  Afghanistan.  Before  his  death  at  Herat,  9th  June 
tdaved  unscrupulous.  His  dexterous  diplomacy  I®S3,  Mahommed  had  nominated  as  his  successor 

him  • i°,,e  ^r*:at  Power  against  another,  and  enabled  ^,er  Ali,  his  third  son,  passing  over  tho  two  elder 

lttDtIl  * t0  ^l*6  the  storm  which  threatened  at  ono  brothers,  Afzul  Khan  and  Azim  Khan ; and  at  first 
and  m j3?rw.  1“  b'm,  when  public  opinion  in  EurojK*,  new  Amir  was  quietly  recognized.  But  after  a few 
Apncnis  ™ ^ W ^PS^ud,  realized  the  horror  of  the  montb*  Afzul  Khan  raised  an  insurrection  in  the  northern 
JiuvMsacivs  in  1896.  Russia  secretly,  and  Oer- j prorince,  between  the  Hin4lu  Kush  mountains  and  tho 
Mvqre  th  ^ * “countenanced  I»rd  Salisbury's  efforts  to  ^x,w»  where  he  had  twen  governing  when  his  father 
rectifin  J6  Uj-^  atb°n  °f  Europe,  ami  the  Cretan  insur*  ^ > and  then  began  a fierce  contest  for  j lower  among 
. — s0^d,verted  the  attention  of  di|ilomacy  to  another  i »ona  of  Dost  Mahommed,  which  lasted  for  nearly 
. lire  successful  war  with  Greece  in  1897  did  much  f 
l«7  prestige  : and  the  practical  loes 
inciiig  the  decay  into  which  the 
iQowed  to  fall,  rather  increased  than 
°f  *be  empire.  Perhaps  the  most 
bdul-Hamid’s  later  jiolicy  lias  been 

that  Bws»%^I!LSi,Wn-  ^ u^)on  0ermany,  and  to  grant  •-  —y  •««".  K1VT“«i  owi*  **«••««*  ^ ° 

Ft.r./ ,,  ‘*tcw  l'nvdeges  in  Ada  Minor.  suspicion,  and  Abdurrahman,  when  he  was  summoned  to 

Kabul,  fled  across  the  Oxus  into  Bokhara.  Sher  Ali 
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of  u[Ti|b  military  prestige : and  tlie  practical  loss  anJ  its  striking  vicissitudes,  the  English  War  of 
Turkish  ' a \ , • ev*ncbig  the  decay  into  which  the  the  Roses  at  the  cua  of  the  15th  century,  Abdurrahman 
diminish, ^ ”een  a,,owed  to  fall,  rather  increased  than  8000  became  distinguished  for  ability  and  daring  energy, 
important  f . , of  the  empire.  Perhaps  the  most  Although  his  father,  Afzul  Khan,  who  luul  none  of  them* 

tk  j-  . . lure  ia  Abdul-Hamid's  later  policy  has  been  ^tialities,  came  to  terms  with  the  Amir  Slier  Ali,  the  son’s 
that  Z*'  Kn  fibf‘wn  to  rely  upon  Germany  and  to  erint  behaviour  in  the  northern  province  soon  excited  the  Amirs 


‘lUarttr  Tl  tne  attention  of  diplomacy  to  another  the  sons  of  Dost  Mahommed,  which  lasted  for  nearly 

in  rtlviVo  j ,^1,coeif(u^ I war  with  Greece  in  1897  did  much  ),carK-  In  this  war,  which  resembles  in  character, 
of  iw  ®aiter7  prestige ; and  the  practical  hies  a,n^ , ^ts  striking  vicissitudes,  the  English  War  of 

Fof4  ‘ — ■ r“»i*vges  m Asia  Minor. 

*j:*ccount  of  h“  roign,  see  Turkey,  Aumkxia,  Crete,  H .L“e  JuW  isaian.  ouer  sui 

' threw  Afzul  Khan  into  prison,  and  a serious  revolt  fol- 
Abdullah  KhnllF  /o  lowed  in  South  Afghanistan  ; hut  the  Amir  kid  scarcely 

*vvi:n  Moiukuem  flsiriaoov  ' AYEI)  Abdullah  Ibu-  } suppressed  it  by  winning  a desperate  buttle,  when  Abdur- 
•fobuuiiied  Ahmed  ' J,  'i  J’t®99),  successor  of  the  Mahdi  j rahnuin’s  reappearance  in  the  north  was  a signal  for  a 
Potion  of  Darfur,  ami  M >°rn  !n  ^lo  80Uth-westem  mutiny  of  the  treops  stationed  in  those  psrt%  and  a 

rjf  . to  the  Taiiislia  section  of  the  gathering  of  armed  bands  to  his  standard.  After  some 

*t  whii^  1..  K Arabs.  His  father,  Mohammed  I delay  and  desultory  fighting,  he  and  his  uncle,  Azim' 
family ; but  emigrate  to  Mecca  with  his  Khan,  occupied  Kabul  (March  1866).  The  Amir  Sher 

'ta‘*d  him,  and  he  Hiivl  * a*?1-0  ^ co,}ntry  long  pns  J Ali  marcbeil  up  against  them  from  Knndukir  ; but  in  the 

Africa  after  ail  vising  his  eldest  » battle  that  ensued  at  Shckliabad  on  10th  May  he  was 
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dcsertml  by  a large  body  of  hi*  troop  nd  <JUx  hi. 
signal  def,»t  Abdurrahman  rrleamd  hi*  fath«  r,  Afzu 
Khan,  from  priaon  in  Ghazni,  and  inatilM  him  upon  the 
throne  aa  Amir  of  Afghanistan.  Notwithstanding  the  new 
Amir’s  incapacity,  and  some  jealousy  between  there* 
leaders,  Ablurrahman  and  his  uncle,  they  agrnn  routed 
Sher  All’s  forces,  ami  occupied  Kandaliar  in  1867  , anil 
when  at  the  end  of  that  year  Afru!  Khan  died,  Azmi 
Khan  succeeded  to  the  rulership,  with  Abdurrahman  as 
his  governor  in  the  northern  province.  But  towards  the 
end  of  1HBH  Sher  Ali's  retnrn,  and  a general  rising  in  his 
favour,  resulting  in  Hair  defeat  at  Tinah  Khan  on  January 
3 1869,  forced  them  both  to  seek  refuge  in  Persia,  whence 
Abdurrahman  proceeded  afterwards  to  place  himself  under 
Itnssian  protection  at  Saroarkhand.  Azim  died  in  Pers  a 
in  October  1309.  . , . , 

This  brief  account  of  the  conductions  part  taken  by 
Abdurrahman  in  an  eventful  war,  at  the  beginning  of 
which  he  w.m  not  more  than  twenty  years  old,  has  been 
given  to  show  the  rough  school  that  brought,  out  his  quali- 
ties of  resource  and  fortitude,  and  the  jiolitical  capacity 
needed  for  rulership  in  Afghanistan.  He  lived  in  exile 
for  eleven  years,  until  on  the  death,  in  18i9,  of  Slier 
Ali,  who  had  retired  from  Kabul  when  the  British  armies 
entered  Afghanistan,  the  Russian  Governor -General  at 
T.ishkend  s?nt  for  Abdurrahman,  and  pressed  him  to  try 
hi«  fortunes  once  more  across  the  Oxu*.  In  March  1880 
a report  reached  India  that  he  was  in  northern  Afghan- 
istan ; and  the  Governor -General,  Lord  Lytton,  opened 
communications  with  him  to  the  effect  that  the  British 
Government  were  prepared  to  withdraw  their  troops,  and  to 
recognize  Abdurrahman  as  Amir  of  Afghanistan,  with  the 
exception  of  Kandahar  and  some  districts  adjacent.  After 
dome  negotiations,  an  interview  took  place  between  him 
and  Mr  (afterwards  Sir)  Lapel  Griffin,  the  diplomatic  repre- 
sentative at  Kabul  of  the  Indian  Government,  who  described 
Abdiurahm  in  as  a man  of  middle  height,  with  an  exceed - 
ingly  intelligent  face,  and  frank  and  courteous  manners, 
shrewd  and  able  in  conversation  on  the  business  in  liand. 
At  the  durbar  on  22nd  July  1880,  Abdurrahman  was 
officially  recognized  as  Amir,*  granted  assistance  in  arms 
and  money,  and  promis'd,  in  case  of  unprovoked  foreign 
aggression,  such  further  aid  as  might  be  necessary  to  repel 
it,  provided  that  he  followed  British  advice  in  regard  to 
his  external  relations.  The  evacuation  of  Afghanistan 
was  settled  on  the  terms  proposed,  and  in  1881  the 
British  troops  also  made  over  Kandahar  to  the  new  Amir  ; 
but  Ay ub  Khan,  one  of  Sher  Ali’s  sons,  marched  upon 
that  city  from  Herat,  defeated  Abdurrahman’s  troops,  and 
occupied  the  place  in  July.  This  serious  reverse  roused 
t ha  Amir,  who  had  not  at  first  displayed  much  activity. 
He  led  a force  from  Kabul,  mot  Ayub’n  army  close  to 
Kandahar,  and  the  complete  victory  which  ho  there 
won  forced  Ayul>  Khan  to  fly  into  Persia.  From  that 
time  Abdurrahman  was  fairly  seated  on  the  throne 
at  Kabul,  and  in  the  course  of  the  next  few  years 
he  consolidated  his  dominion  over  all  Afghanistan,  sup- 
pressing insurrections  by  a sharp  and  relentless  use  cf 
his  despotic  authority.  Against  the  severity  of  hiR 
measures  the  powerful  Ghil/aic  tribe  revolted,  and  were 
crushed  by  the  end  of  1887.  In  that  year  Aynb  Khan 
nrtde  a fruitless  inroad  from  Persia ; and  in  1888  the 
Amir’s  cousin,  l slink  Khan,  rebelled  against  him  in  the 
north  ; but  these  two  enterprises  came  to  nothing. 

In  1885,  at  the  moment  when  (see  Afghanistan)  the 
Amir  was  in  conference  with  the  British  Viceroy,  Lord 
Dufferin,  in  India,  the  news  came  of  a collision  between 
Russian  and  Afghan  troops  at  Panjdeh,  over  a disputed 
point  in  the  demarcation  of  the  north-western  frontier  of 
Afghanistan.  AlKlurrahman's  attitu.lc  at  this  critical 


juncture  i*  a good  example  of  his  political  M«acity.  To 
one  who  bad  been  a man  of  war  from  Ills  youth  up,  who 
bad  won  and  Inst  many  lights  the  rout  of  a detachment 
and  the  forcible  seizure  of  some  debateable  frontier  I anus 
was  an  untoward  iucident  ; but  it  was  no  sufficient  reason 
for  calling  upon  the  British,  although  they  had  guaran- 
toed  his  territory’s  integrity,  to  vindicate  his  rights  by 
hostilities  which  would  certainly  bring  npon  him  a 
Russian  invasion  from  the  north,  and  would  compel  lus 
British  allies  to  throw  an  army  into  Afghanistan  from 
the  south-east.  His  interest  lay  in  keeping  powerful 
neighbours,  whether  friends  or  foes,  outside  his  kingdom. 

I He  knew  this  to  Is-  the  only  policy  that  would  be  siijv 
1 , *>rted  by  the  Afghan  nation  ; and  although  for  some 
time  a rupture  with  Russia  seemed  imminent,  while  the 
Indian  Government  nude  ready  for  that  contingency,  the 
Amir's  reserved  and  circumspect  tone  in  the  consultations 
with  him  hel|ied  to  turn  the  balance  between  jieacc  and 
war,  and  substantially  conduced  towards  a pacific  solution. 
Abdurrahman  left  on  those  who  met  him  in  India  the 
impression  of  a clear-headed  man  of  action,  with  great 
self-reliance  and  hardihood,  not  without  indications  of 
the  implacable  severity  that  has  too  often  marked  hi* 
administration,  llis  investment  with  the  insignia  of  the 
highest  grade  of  the  Order  of  the  Star  of  India  api*ared 
to  give  him  much  pleasure.  t 

From  the  end  of  1888  the  Amir  passed  eighteen  months 
in  hia  northern  provinces  bordering  upon  the  Ox uh,  where 
he  was  engaged  in  pacifying  the  country  that  had  been 
disturbed  by  revolt*,  and  in  punishing  with  a heavy  band 
all  who  were  known  or  suspected  to  have  taken  any  |»art 
in  rebellion.  Shortly  afterwards  (1892)  he  succeeded  in 
finally  beating  down  the  resistance  of  the  Hazara  tribe,  who 
vainly  attempted  to  defend  their  immemorial  independence, 
within  their  highlands,  of  the  central  authority  at  Kabul. 

In  1893  Sir  Henry  Durand  was  deputed  to  Kabul  by 
the  Government  of  India  for  the  purpose  of  settling  an 
exchange  of  territory  required  by  the  demarcation  of  the 
boundary  between  north  - eastern  Afghanistan  and  the 
Russian  possessions,  and  in  order  to  discuss  with  the 
Amir  other  |»eiwling  questions.  The  Amir  showed  his 
usual  ability  in  diplomatic  argument,  his  tenacity  where 
his  own  views  or  claims  were  in  debate,  with  a sure  under- 
lying insight  into  the  real  situation.  The  territorial 
cxcliangus  were  amicably  agreed  upon ; the  relations 
between  the  Indian  and  Afghan  Governments,  as  previ- 
ously arranged,  were  confirmed ; and  an  understanding 
was  reached  upon  the  important  and  difficult  subject  of 
the  border  line  of  Afghanistan  on  the  east,  towards  India. 
In  1895  the  Amir  found  himself  unable,  by  reason  ol  lU- 
health,  to  accept  an  invitation  from  Queen  Victoria  to 
visit  England  ; but  his  second  son  Nasrulla  Khan  went  iu 
his  stead.  , . 

Abdurrahman  died  on  the  1st  October  1901,  being 
succeeded  by  his  son  Habibulla.  He  had  defeated  all 
enterprises  by  rivals  against  his  throne ; he  had  broken 
down  the  power  of  local  chiefs,  and  tamed  the  refractor) 
trilies ; so  that  his  orders  were  irresistible  throughout  the 
whole  dominion.  His  government  was  a military  despotism 
resting  upon  a well-appointed  army  ; it  was  administered 
through  officials  absolutely  zubeervient  to  an  inflexible 
will,  and  controlled  by  a widespread  system  of  espionage  ; 
while  the  exercise  of  his  jieraonal  authority  was  too  often 
stained  by  acts  of  unnecessary  cruelty.  He  held  open 
courts  for  the  receipt  of  petitioners  and  the  dispensa- 
tion of  justice ; and  in  the  disposal  of  business  he  was 
indefatigable.  He  succeeded  in  imposing  an  organized 
government  upon  the  fiercest  and  most  unruly  ] copula- 
tion in  Asia ; he  availed  himself  of  Eurojiean  inven- 
tions for  strengthening  his  armament,  while  he  sternly  set 
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lb  fare  against  all  innovation*  which,  Hkc  railway*  and 
telegraphs,  Blight  give  Eitroficuii.  a foothohl  within  his 
S’. try.  His  adventurous  life,  Ins  forcible  character,  the 
irate*  of  his  State  a*  a harrier  hot  ween  the  Indian  and 
dll-  Human  empire*,  and  the  skill  with  which  he  held  the 
lidftDce  in  dealing  with  them,  combined  to  make  him  a 
pfiwhuent  figure  in  contemporary  Asiatic  (ailitics,  and  will 
marl  his  reign  as  an  e]wch  in  the  history  of  Afghanistan. 

The  Amir  rewired  an  annual  subsidy  from  the  British 
Government  of  1 ft.}  lakhs  of  rupees.  He  was  allowed  to 
import  munition*  of  war.  In  1896  he  adopted  the  title 
of  /.a  ill- Mill.:  ud- Fiji  {'Light  of  the  nation  and  religion)  ; 
ami  his  teal  for  the  eauso  of  Islam  indurod  him  to  jmhlish 
treat:**  on  Jehad.  His  eldest  son  Habibulla  Khan,  with 
bi»  i 'rather  Xasrulla  Khan,  was  lorn  at  Sauiarkhand. 
lin  voangrst  son,  Mahonunml  1‘mar  Juu,  was  born  in  1889 
of  »n  Afghan  molher,  connected  by  descent  with  the 
thrabaie  family. 


I KB.OA  n,  Amir  AMur  Jtnhman 

t A^'“r  *■***•*•  Amir  "f  AfyhariAau 
if’,***"1  M « Mrssm.  Si  1.TAS-  Mahoihixd Kha* 
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Abel,  Sir  Frederick  Augustus,  Bart. 

. “ h English  chemist,  was  horn  in  London, 

lith  Jb  y 1827.  Determining  to  adopt  chemistry  as  his 
pwfcwm^  he  was  one  of  the  first  students  to  enter  tho 
!">  C™u«'  o(  Chemistry,  which  was  established  in 
l to  antler  the  direction  of  the  di»tingui*Iied  German 
eternal,  von  Hofmann.  After  remaining  there  for  six 
rears,  during  live  of  which  he  acted  as  one  of  Hofmann’s 
“Wants,  he  tome  Professor  of  Chemistry  at  the  Boya! 
dihury  Aradany  in  1851,  and  three  Avars  later 
kSI  . hL"T  10  the  " “r  Apartment  and  Chemical 
, c*™****-.  During  his  tenure  of  this 
m ’ fA  imtl1  be  carried  out  a large 

'rurkt  f “““P®  the  chemistry  of 

havi-a  I v mu8t  iwpwtunt  of  hi*  investigations 

g to  do  with  the  manufacture  of  gun-cotton  Con- 
^u^aiid  mpphmenting  the  work  otTnf^wt 
traS.  * PT*"8  Wl,ich  e“bluJ  ,J  *°  1»  prepared  witii 
£ ..Li'f,00  da!*'r’  T1  whicL  at  the  “““  time  yielded 
10  * *"■  tla“  increased  its  usefulness.  This 
to  , 'If  :u“f  5 u!  reducing  the  cotton,  afb'r  nitration, 
tte  rnLU,  ''  V?b,,!  ‘*dTautatre  was  thereby  gained  ; 
rrereW  t/JI?1  ^ “"re  eotainly  washed  free  from 
luU-  t.  8I  ' ac,t^  wbjch,  if  not  removed,  renders  it 
sT  of «*§“? “T  ™“t,u.vtion,  While  control  over  the 
'owlitiom're.ol  I ’t*^1  * jurgely  a question  of  mechanical 
pulp  into  n **  fuT‘*  bv  V'lranlic  compression  of  thi 
’rl“"'Tl'r  si“  A-  might  Is 
of  ra-H»u,m  These  improvements  in  the  manufacture 
[refarat™  ln  a“  important  degree  to  the 

smokeless  powders,  which  in  the  latte! 
Utt  ism.  In  m,Uay  '“mv  into  general  use  for  mill 

invention  of  m’  /"'./n'11'1  Government,  was  the  joint 

'^K’  ^it  tl  x?  Prokrr  Dewat.  «»hJ  Di 

3£“'  Ommitteo  on  Explosives 
for  the  Briti  1 ^ 8e^cct  a smokeless  powder 

'^A  Ti:Smr  a,lJ  m!>-  F<*  tU  services  « 

^“r  knowledne  of  *7™"“?®^  Al*-1  **"  luade  a K.C'.B. 
*M  also  e-olvi..  1 1T®,eIP;0l“on  uf  ordinary  black  powder 
Sr  A.  yv'i,. , | f*1^.  *9  *'.v  him,  »ud  in  conjunction  with 

“fames  on  r v.nTi?^  ?U‘i  ^ most  ““plete 

UKantire,  Of  ttJ  I 1 1,8  •f-'lmyiour  when  fired.  The 
’ ''■tiiiiiati. ,r.  „r !‘l“nJtUi‘,  Icgalizisl  in  1879,  for  thu 
lore  Of  WlTk  .. . . Of  petroleum,  was  another 

Hi.  • . h,,u  b-v  vir>ue  of  his  official 
*«  pt'seribed  bv  thc  o|*m  test  ap|iaratus, 

‘“M  h the  Act  of  1868,  but,  being  found  to 


[ possess  certain  defects,  it  was  superseded  m 1879  hy  thc 
Abel  close-test  instrument.  The  earlier  Act  itu|»*fd 
restrictions  on  the  storage  of  petroleum  having  a llash- 
l»int  below  100*  F.,  as  aacertamed  by  the  open-test 
instrument,  and  by  the  second  one  it  was  intended  to 
maintain  the  same  standard,  ft  therefore  became  necessary 
to  ascertain  the  relation  between  the  two  testa,  and  for  this 
purpose  Abel  superintended  a long  series  of  experiments, 
which  showed  that,  on  the  average,  oil  which  flashed  at 
10O  open-test  flashed  at  only  73"  close-test.  The  latter 
figure  was  therefore  legalized  as  the  equivalent  of  the 
former  under  the  new  conditions.  Abel’s  researches  were 
not  confined  to  chemistry.  In  electricity  he  studied  the 
construction  of  electrical  fun's  and  other  applications  of 
that  form  of  energy  to  warlike  purf**!'*,  and  in  1877 
he  served  as  president  of  the  Institution  of  Electrical 
b.ngineers  {then  the  Society  of  Telegraph  Engineers). 
Problems  of  steel  manufacture  also  engaged  his  attention, 
and  in  1891-93  lie  was  president  of  the  Iron  and  Steel 
Institute,  whose  Bessemer  medal  he  was  awarded  in  1897. 
Of  the  Royal  Society  he  became  a member  in  1860, 
receiving  a Royal  medal  in  1887.  He  took  an  important 
I-ort  in  the  work  of  the  Inventions  Exhibition  in  1885, 
and  in  1887  became  organizing  secretary  and  first  director 
of  the  Imperial  Institute.  Among  the  hooks  he  has 
published  are  Ifnittlliook  nf  CArmirtry  (with  Bloxnm), 
.Ui-lrrn  History  of  Gunpowder  (1866),  Gm^aUm  (1866), 
On "Erfilotii*  Ayrntt  (1872),  Rttearrhtt  in  Ex]  4o#im 
i 0^75),  and  Electricity  applml  io  Explosive  I'lnyxm* 

| ( ? 884).  He  aI«o  wrote  several  important  articleH  in  the 
ninth  edition  of  the  Enn/rl ojMtd ia  Jiritannica. 
Abeokuta.  See  Lagos. 

Aberavon,  a inun.ci|ial  and  contributory  parlia- 
mentary h<jn>u^h  and  railway  station  of  Ghunor^anshin*, 
Wales,  near  the  mouth  of  the  Avon,  11  mica  KJ5.E.  of 
Swansea.  It  belongs  to  the  Swansea  (larlianientaiy  dis- 
trict of  Ixjrou^hs.  The  port  of  A be na  von  is  Port  Talbot, 
where  there  is  a dock  over  a mile  long,  and  from  240  to 
900  feet  wide.  Art  a of  municipal  borough,  2000  acax-s. 
Population  in  1SS1,  4S59 ; in  1891,  6300;  in  1901, 
7353. 

Abercarn,  a large  tillage  in  thc  southern  ]»arlia- 
mentary  division  of  ^fonmouth^hire,  England,  10  miles 
N.W.  from  Newport  by  rail.  There  are  collieries  and 
ironworks  in  tho  district.  The  urban  district  includes 
part  of  the  civil  parish  of  Mynyddydwyr : area,  9504  acres  ; 
population  in  1881,  5964;  in  1891,  10,464;  in  1900, 
12,607. 

Aberconway.  See  Conway. 

Aberdare,  a market-town  and  railway  station  of 
Glamorganshire,  Wales,  4 milts  S.W.  of  Merthyr  Tydfil, 
of  which  padaunentafy  borougli  it  forms  juart.  The  town 
has  continued  to  advance  rapidly  both  in  numbers  anti  in 
general  prosperity.  The  new  erections  include  Established 
and  Presbyterian  churehus,  an  infectious  diseases  hospital, 
a cottage  hospital,  a theatre,  a memorial  hull,  a theological 
college,  and  a technical  and  intermediate  school  ; then*  is 
also  a commodious  industrial  training  school,  ami  the  town 
now  possesses  two  extensive  public  parka.  Besides  the 
prosperous  mineral  industries,  there  are  brick  and  pottery 
works,  and  several  breweries.  Population  of  township 
in  1881,  35,333;  in  1891,  40,917;  of  urban  district  in 
1891,  38,431  ; in  1901,  43,357. 

Aberdeen,  a r*»yal  burgh,  city,  and  county  of  a 
city  (1899),  uud  the  county  town  of  Aberdeenshire,  Scot- 
land, situated  on  a bay  between  the  mouths  of  the 
rivers  Dec  and  Don,  1 1 1 miles  N.  of  Edinburgh  by 
road  and  130J  by  rail  (Forth  Bridge  route).  The  city 
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has  grown  and  prospered  in  an  exceptional  degree  during 
the  past  half -century,  owing  to  the  development  of 
the  trawling  industry,  its  educational  facilities,  and  the  i 
attractions  it  offers  to  residents.  In  1883,  900  acres  were  I 
added  to  the  municipal  area,  which  was  further  extended  I 
in  1891  from  2681  to  6602  acres,  ineoq.oratiug  in  the 
city  the  burghs  of  Old  Aberdeen  and  Woodside,  and  the 
district  of  Tony  0n  the  other  side  of  the  Dee.  A large 
number  of  handsome  streets  have  been  laid  out,  and  200 
to  400  buildings  have  been  erected  annually  at  a total  1 
estimated  cost  of  £150,000  to  £350,000.  An  esplanade  j 
is  being  laid  out  along  the  sea-beach,  and  a boulevard 
constructed  round  the  city.  Union  Terrace  Gardens  are 
now  public,  and  Duthie  Park  (44  acres),  lying  on  the 
north  bank  of  the  Dee,  has  been  opened ; it  is  adorned 
with  a granite  statue  of  Hygeia  in  honour  of  the  donor.  The 
latest  addition  to  the  parks  ia  Stewart  Park  (13J  acres). 
By  the  introduction  of  a freer  treatment  of  granite  the 
architecture  of  the  city  generally  has  been  much  improved 
in  recent  years.  Marischal  College  has  been  rendered  a 
still  more  striking  feature  of  Aberdeen.  Under  an  exten- 
sion scheme  to  which  the  Treasury  contributed  £40,000, 
the  Town  Council  £23,350,  and  one  donor  between 
£20,000  and  £30,000,  a splendid  graduation  hall  has 
been  built,  considerable  additions  have-  been  made  to  the 
class-room  accommodation,  and  the  edifice  has  been  crowned 
by  a lofty  and  imposing  tower,  while  the  front,  long  con- 
cealed by  mean  houses,  has  been  largely  opened  up. 
King's  College  also  has  been  extended,  and  the  cha]H*l 
reconstructed  internally  and  decorated.  A botanic  garden  i 
was  presented  to  the  university  in  1899,  and  the  opening 
of  the  Mitchell  Hall  coincided  with  the  celebration  of  the  I 
qtiatercentenary  of  the  university  in  1895.  Two  viaducts 
carrying  streets  have  been  constructed,  and  Victoria  Bridge 
over  the  Dee  opened.  The  East  church,  burned  down  in 
1874,  has  been  rebuilt,  and  a massive  granite  tower  eroded 
over  the  aisle  connecting  it  with  the  West  church.  This 
tower  lias  been  furnished  with  a Jubilee  j*eal  of  36  bells. 
The  New  Market,  destroyed  by  fire  in  1882,  was  rebuilt 
in  1883.  Perhaps  the  most  important  of  the  new  public  ! 
buildings  is  the  Museum  and  Art  Gallery  and  School  of 
Art  (Italian  Renaissance  in  red  and  brown  granites) 
o|**n«xl  in  1 883  and  1 884.  Other  recently  erected  public 
buildings  are  new  harliour  offices,  new  fish  market,  new 
School  H'lard  offices,  free  library,  theatre,  Union  Club, 
bathing  station,  Salvation  Army  Citadel  (on  a prominent 
site),  and  new  Parish  Council  Chambers.  The  Royal 
Infirmary  has  been  largely  rebuilt  since  1887  as  a 
memorial  of  Queen  Victoria's  Jubilee,  and  Trinity  Hall  has 
been  extended.  St  Mary’s  Chajicl  has  buen  restored, 
and  a dozen  or  more  new  churches  have  been  built 
within  the  last  few  years,  A large  extension  of  the 
railway  station  was  authorized  in  1899.  New  statues  are 
Queen  Victoria  in  bronze  (1893),  General  Gordon  (1888), 
Sir  William  Wallace  (colossal  bronze)  (1888),  and  Burns  in 
bronze  (1892). 


Imports  were  valued  at  £062,10*2  in  1858  and  £927,624  in  1898  ; 
exports  £135,382  in  1688  and  £115,118  in  1898.  The  customs 
revenue  at  the  port  averaged  £82,334  a-year  in  1894-98.  The  granite 
industry  continues  to  progress,  but  the  most  striking  development 
has  been  in  the  fishing  industry.  Ream-trawling  was  introduced 
iu  1882,  and  steam  line  fishing  in  1889.  Now  there  are  83 
trawlers  registered  at  the  port,  and  62  wore  make  Aberdeen  their 
headquarters.  These  are  manned  by  1140  men,  and  the  capital 
invested  in  boats  aud  gear  is  estimated  at  over  £700,000.  During 
1699  there  were  in  all  7700  arrivals.  Fifty  foreign  smacks  and 
luggers  made  landings  during  the  year.  In  1899,  886,037  tons  of 
fish  were  landed  which  were  valued  at  £537,422,  and  of  that 
quantity  687,814  tons  of  £434,885  were  trawl  fish.  A frreh 
impetus  has  been  given  recently  to  linen  manufacture.  Ship- 
building, which  at  one  lime  threatened  to  decay,  has  been  revived 
by  the  trawling  industry  ; 11  vessels  of  9380  ton*  were  launched 
in  1889  and  28  vessels  of  11,973  in  1899.  The  university  has  now 
24  professors  and  12  lecturers,  mostly  of  recent  institution,  and  it* 
scholarship*  ami  bursaries  arc  of  £7603  annual  value,  a bequest  of 
£20,000  for  this  purpose  having  been  made  in  1897.  Matriculated 
students  numbered  763  in  session  1898-9.  (Jordon's  Hospital  was 
transformed  in  1881  into  Gordons  College,  a day  and  night 
secondary  school,  in  which  y»eci«l  attention  is  paid  to  scientific 
and  secondary  education.  The  grammar  school  for  boys  and  a 
! high  school  lor  girls  are  under  the  School  Board,  and  there  arc 
several  private  higher  • class  school*.  An  Educational  Trust 
constituted  under  the  Endowments  Act  of  1882  potwuo  * 
capital  of  £155,000.  Valuation  iu  1889 -90,  £550,802  ; 1899-1900, 
£753,802.  Population  in  1881,  105,003;  1891,  121,623;  1901, 
153,108. 

AcTHORlTtEa. — J.  Gokikjn.  Description  of  Both  Towns  of 
Aberdeen.  Spalding  Club,  1842. — W.  KlXNEDY.  Annals  of 
Aberdeen.  Loudon,  1818.— Jos.  ItoBBKTSOX.  The  Book  of  Bon- 
Accord.  Aberdeen,  1839.— W.  Robbie.  Aberdeen:  Its  Traditions 
ami  History . Aberdeen,  1893.— C.  G.  Burnt  and  A.  M.  MlfNBO. 
Old  Landmarks  of  Aberdeen.  Aberdeen,  1886.  —A.  M.  Mrsuo. 
Memorials  of  the  Aldermen,  Procosts,  and  Lord  Provosts  qf  Aberdeen. 
Aberdeen,  1897.— P.  J.  AbdEHSOX.  Charters,  Ac.,  illustrating  the 
History  of  the  Royal  Burgh  of  Aberdeen.  Abcrdceu.  1890.  Jdev t. 
Selections  from  the  Records  of  Marischal  College.  New  Spalding 
Club,  1839,  1698-9. — J.  CoorEB.  Chartulary  of  the  Church  of 
St  Nicholas.  New  Spalding  Club,  1888,  1892.— G.  Cadenukad. 
Sketch  of  the  Territorial  History  of  the  Burgh  of  Aberdeen.  Aber- 
deen, 1876.— W,  Cai>exhea».  (hiide  to  the  City  of  Af*r\ieen. 
Aberdeen,  1S97. — A.  Smith.  History  and  Antiquities  of  New  ana 
Old  Aberdeen.  Aberdeen,  1882.  (w.  Wa.) 

Aberdeenshire,  a maritime  county  of  N.E. 
Scotland,  bounded  N.  aud  E.  by  the  German  Ocean,  S. 
by  the  counties  of  Kincardine  and  Perth,  and  W.  by 
Banff  and  Inverness  shires. 

Area  and  Population. — In  1891  the  Banffshire  portions  of  the 
parishes  of  Garriy,  Glass,  New  Mochar,  Old  l>eer,  anil  St  Fergus 
were  transferred  to  Aberdeenshire,  and  the  Aberdeenshire  portion 
of  the  parish  of  Cabrach  to  Banffshire.  Of  parishes  partly  to 
Aberdeen  and  partly  in  Kincardine,  Drumoak  was  placed  wholly 
in  the  former  and  Banchory  Teriun  in  the  latter  county.  Aecord- 
i ing  to  the  latest  official  estimate  the  an*»  of  the  county  (fore- 
shore excluded),  is  1,268,705  acres,  or  about  1982  square  mites. 
The  population  was  in  1SS1,  367,980 ; in  1801,  281,332  ; in  1391 
uu  tn«  extended  area,  284,036,  of  whom  135,185  were  male*,  and 
148,851  females.  On  the  old  area,  taking  land  only  (1,251,451 
acres,  or  1955  4 square  miles},  the  number  of  jHrrsous  to  the 
square  mile  in  1891  was  144,  and  the  number  of  acres  to  the 
tier&on  4*4.  In  the  registration  county  the  population  increased 
between  1S81  aud  1891  by  4*63  percent.  In  1901  the  population 
j was  304,420,  an  increase  of  20,384.  The  following  table  gives 
I particulars  of  the  births,  deaths,  and  marriage*  in  1680,  1890, 
and  1899 : — 


Aberdeen  has  been  represented  in  Parliament  since  1885  by  two 
members,  who  sit  for  the  north  and  south  divisions.  The  Town 
Council  has  now  34  members,  including  six  magistrates.  The  two 

Cirishos  of  St  Nicholas  and  Old  Machar  were  amalgamated  by  the 
>cal  Government  Act  of  1894,  aud  the  poor  law  is  administered 
by  a pariah  council  of  31  members.  The  Town  Council  begun  in 
1899  to  work  the  tramways;  one  of  the  routes  ha*  been  equipped 
for  overhead  electric  traction.  Electric  light  has  been  introduced 
by  the  C-orp  nation  Extensive  improvement*  of  the  harbour 
accommodation  have  been  made,  including  the  construction  of  a 
graving  dock,  which  has  proved  a failure  and  is  lwing  rebuilt  ; a 
bridge  across  the  docks  is  being  constructed.  The  harbour  revenue 
rose  from  £32,229  in  1871  to  £66,849  in  1699.  At  the  end  of 
1898,  201  vessels  of  96,682  tons  were  registered  at  the  jwrt,  and 
the  movements  of  dripping  were— 1888.  entered  2706  vessels  of 
726,886  ton*,  cleared  2649  vessels  of  703,162  tons;  1898,  entered 
3117  vessel*  of  936,409  tons,  cleared  3349  vessels  of  934,175  tons.  I 


T«.r.  ' 

Marriage llirtli*.  | 

1 li'ftth*.  ' 

IVrretitajr*-  of 
Illegitimate. 

1880 

1890 

1399 

liOO  1 9009  i 
1/43  8436 

2383  9133 

4472 

5205 

4684 

14*4 
12  98 
11-2 

The  birth-rate,  death-rate,  and  marriage-rate  were  all  bemw  the 
rates  for  Scotland.  The  following  table  gives  the  birth-rate, 
death-rate,  and  marriage-rate  pot  thousand  of  the  jiopulation  for 
a series  of  years : — 


; isso. 

IS61-9U.I 

• lSlC. 

1W1-VS. 

1800.  J 

Birth-rate  . . 34 '05  ■ 

Death-rate  . . 16*73 

Marriage-rate  . 6*36 

32*15 

ld'77 

6*23 

30*02 
18-52 
1 G-20 

31-08 

16-72 

7-25. 

31*04  , 
16*59  ! 
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»nd i rr»suiK  th»  .tone  gav,  employment  in 
IS91to6294  persona.  Fishings  honcrer,  i«  th«  next  uiujt  imnurl- 
«nt  indutiT  to  ngn.  ulture.  Tire  nineteen  ports  and  creeke  of  the 
county  nrc  dmdod  into  tire  three  fialwry  district*  of  Peterhead, 
rmairburgh  and  Aberdeen,  the  laat  of  which  includes  also  three 
Kincardineshire  porta.  The  following  uble  give,  atatintic.  of 
the  three  districts  jointly  in  1890,  1898,  and  1898  :— 


Accord inr  to  the  census  of  1891  there  were  in  the  county  1538 
Garlic-speaking  persons,  of  whom  8 spoke  Gaelic  oniv,  ami  there 
wrr*  264  foreigners.  Valuation  in  1889-90,  £856,173  ; 1899-1900 
£920,216. 

JJministration. — The  countr  returns  two  mambara  toPadis. 
nnat-  for  the  But  end  W«t  irUoa.  rwpSit"  ”y  Boride, the  I 

conatr  town,  Aberdeen  (121,62.3),  which  returns  two  members,  , the  three  district*  inintlc  in  i SUn  IflOM  .rul  1 
ibtre  are  in  the  county  two  royal  and  parliamentary  burghs, 

Inverurie  1 3105)  *nd  Ki liters  (686 1,  and  one  parliamentary  burgh, 

Peterhead  (12,195),  ail  of  which  talong  to  the  Elgin  group  of 
far  [nrliamenUry  representation.  Important  police 
bctRha are  Huntlr  (37101,  Fricrburgh  (746«),  »n.f  Turrilf  (iltl). 

There  in  82  civil  periahe.,  24  of  which  belong  to  the  Buehnn 
Combination,  with  a poorhonw  at  Maud,  while  the  city  jiarish  has 
lierbocrs  In  Aberdeen.  The  numtar  of  psnpers  .no  dependants 
urS-pteraber  1899  was  6698.  The  county  forms  a ahertfTtlom  with 
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llaalf  arri  Kincatdipe,  and  there  are  two  resident  abends. substitute 
^AlepJeen,  who  cit  also  at  Peterheml,  Fraserburgh,  Ilnntly,  and 

^thtty'two  school  loarda  manage  253  schools, 
ward)  ban  ,n  srersge  attendance  of  43,388  in  1898-113,  while  38 
rwnata^whoola,  of  which  14  are  Epi*<.|Mil  and  6 Homan  Catholic, 
“ f0'1  Pe,re  ,n„s  higherclaas  schools  in  Aberdeen,  and 
•eeowlary  schools  at  Huntly,  Peterhead,  and  Fraserburgh,  and 
tsolhtr  school,  to  tha  county  earned  grants  in  1898  for  giving 
»on>J*7  education.  Tlic  County  Secondary  Education  Com- 
dispensed  £4253  In  1899,  of  which  812247  came  from  the 
nel«rtment  and  £2006  was  contrihutod  by  local 
h i from  the  . toeidue  ” grant,  and  supported,  besides 
local  classes  and  itinerant  lecture,  in 
SiOsi  ?l’  f“h'rF'  *a<l  “•V  fochnioal  subjects,  beaidea  sub- 
ognenl total  department  of  tho  univerolty  of 

*?  MU"'-V  Scotland  has  a more  productive 
turr  flT  “r  u“I'rom,“"8  nusterial  during  the  19th  ceu- 

,!!;  JXn  It., "'*n  1 rroP'  '"d  •*>»  liariey  acreage  has 
out  " ,S72i  *Wle  wheat  lias  practically  gone 

«t  of  cultivation.  Tile  most  .li.tlr-i-  • !.  . ■ 


Yw. 

Vain*  nf 

Resi'lcnt 
Kiaitennrti 
and  Ikiys. 

Ton*.  | Value.  J °ow* 

1890 

1503 

13,321  : £193,317  £153,695 

4822 

1898 

1530 

22,306  £197,659  | £167,668 

3929 

1899 

.2^ 

22,959  ! £731,534  | £164,243 

5417 

Wing. 


Tlio  moot  distinctive  industry  is  cattle- 


for  111?  ijajbwf*  ,,£J1I,i*'ffr  °f  the  home-bred  creases  are  fattened 
"d,1”?1  T,krt*-  *ml  ,ri*1>  tartimsal*  am  im- 
Unra  k * * ^,,r  t^u  **nie  pnrposo.  An  exceedingly 

l.hT'rn,w  ■2*TIa£X& 

tZ  AbeSV^h  *.""«•  “I”'1  ™.t 

;.aJor  bomlon  and  southern  markets  has  been 


estimated  st  150  to  wo  V.  Tprn  ***  !*•» 

aat„.  ^ 1 ^ u hlIe  11,9  »hipmeut  of  cattle  for  the 

S 50  to  70  hMd  "•Mj-  The  following 

]&0  fL  th  pn*!,l™  •cwa8««  intervals  of  fire  years  from 


Clm-sr. 

Perma- 

nent 

Pasture. 

Fallow. 

259.615 

263,004 

268,058 

276,389 

288,964 

25,861 

29,372 

30,290 

35,711 

30,563 

745 

626 

543 

196 

184 

*™  r*«K»>*rs  of  the  livo  stock  during 


Total 

Ilotva. 


Bfaeep, 

Pigs.  1 

137,693 

158,557 

195,689 

183,951 

232,863 

7,240 
10,761  I 
12,061  j 
10,379  | 
12,346 

jS**  *»•  V""  percentage  under 

“ «"»  W-in  , ? 5 50  ocres  l#-23,  and  over 

a«.  '-free  P«  .™‘  “,Ki  IOT  «"•»  numbered 

y 508  .S'lJS’  'f'2;  ,»wtwW,  300  and  500,  1*4, 

*"-*■  Aesordingto  li,,1000’  I0;  •1|'»  were  none  above  11)00 
“ M!13.OMn“f  of  1891  there  were  28,389  men 

tn  1&9S  **a  jo*  (i-d  ^ l\9^Jc,,ltnre.  The  acreage  under  wood 
M been  planted  since  18sT 
“*‘‘"8 “Ublisl,,,...,  ,P"r?.*re  n,’w  a number  of  jmj.cr- 

“ ,k"  ricinitr  Of  fi-i*  most  of  them  on  the  lion 

J*"1?  la  th.  kingdom  Atl*r'lecn  is  the  premier  granite 

JJJ-ktsihead , ,^l  e"»wW  .T“rri"*  st  Alienieen,  K.  ni- 

fl.123/rio  l5K  .„',l"v,l.'h'  m,tl'ut  «»  -'<•2.188  tons 
' “ ,S#5-  *atl  MS, 075  tons  vslued  at  £176,461 


Total  Value 
of  all  Fub,  . 

£5.56,657 
£883,129 
£968,805 

Tho  number  of  person*  in  the  throe  districts  employed  in  the 
variou*  branches  of  the  sea  fisheries  was  21,232 in  1899.*  Between 
a half  and  a thin!  of  the  catch  consists  of  herrings.  The  herring 
season  for  Aberdeen,  Peterhead,  and  Fraserburgh  is  from  June  to 
September,  at  which  time  tho  porta  are  crowded  with  boats  from 
other  Scottish  districts.  The  development  of  the  fisheries  of  late 
year*  has  been  due  to  the  trawlers  almost  exclusively.  (Seo 
A itr.Ri>RKK.)  There  are  valuable  salmon  fishings — red,  net,  and 
stake-net  — on  tho  Dee,  Don,  Ythan,  and  Ugie.  The  average 
annual  despatch  of  salmon  from  Aberdeenshire  during  the  years 
1894  to  1898  was  about  400  tons.  A branch  (15$  ni.)  of  the  Great 
North  of  Scotland  Railway  was  opened  in  1897,  and  a light  rail- 
way (13  m.)  has  been  sanctioned. 

Ai-thorittks.— A.  Smith.  New  History  of  JhtrdmuMr*. 
Aberdeen,  1875.— W.  Watt.  History  of  Abtrdttn  and  Banff. 
Edinburgh,  1900.— Sir  A.  LkItii-Hay.  Castles  Aberdeenshire. 
Aberdeen,  1887. — J.  Davidsox.  Inverurie  and  the  Earldom  of  the 
Garioeh.  Edinburgh,  1878. — W.  Temple.  The  Thana^e.  of 
Forma rtyn.  Aberdeen,  1894.— Pratt.  Buchan  {rev.  bv  R.  Ander- 
son). Aberdeen,  1900.— A.  I.  M'Conxochtk.  Detsui*.  Aber- 
deen, 1895.  The  Jtoual  Ike.  Aberdeen,  1898.  Queen  Victoria's 
Highland  Home.  Aberdeen,  1897.  — W.  Fekolsox.  The  Great 
North  of  Scotland  Bail  way.  Edinburgh,  1881.  — A.  Jkrvisr. 

Epitaphs  and  Inscriptions.  Edinburgh,  1875,  1879-— Transac- 
tions  of  Buchan  Field  Club.  Peterhead,  1887.—  A Guide  to  Ihm- 
sirie.  Aberdeen,  18tJ6.  (v.  Wo.) 

Abergavenny,  a municipal  borough  (1809), 
market-town,  and  railway  station,  in  the  northern  parlia- 
mentary division  of  Monmouthshire,  England,  at  the  con- 
fluence of  the  Gavcnny  and  the  Usk,  16  miles  W,  of 
Monmouth.  The  lunatic  asyhitn  has  been  enlarged  and 
a cottage  hospital  built.  Population  of  urban  district 
(borough)  in  1891,  7743,  on  an  area  of  825  acres;  in 
1901,  779I> ; of  parish  in  1881,  7886;  in  1891,  9036. 

Abe ryst with,  a municipal  borough,  market  town, 
and  seaport  of  Cardiganshire,  Wales,  at  the  confluence  of 
the  Ystwith  and  Hheidol,  244  miles  from  Loudon  by  rail. 
It  ceased  to  be  a parliamentary  borough  in  1885.  Modern 
erections  are  two  Established  churches,  Wesleyan  and 
Welsh  Calvinist  chapels,  a pier  pavilion,  a ladies'  hostel 
in  connexion  with  the  University  College  of  Wales,  baths, 
and  a new  infirmary.  The  University  College  of  Males 
was  ojiened  in  1872,  and  in  1900  had  31  professors 
and  474  students.  In  the  town  and  neighbourhood  are 
engineering  works,  foundries,  and  slate -quarries.  The 

corporation  is  lord  of  the  manor,  and  owns  nearly  four- 
fifths  of  the  town.  Population  in  1881,  7088;  in  1891, 
6725;  in  1901,  8013.  Area,  845  acres. 

Abes  hr.  SccWadai. 

Abila,  (1)  the  capital  of  the  tetrarehy  of  Abilene,  was 
an  important  town  on  the  imperial  highway  from  Damascus 
to  Heliopolis  {BadlUk),  and  is  now  represented  by  Silk 
Wsidi  BaradA,  a villuge  called  by  early  Arab  geographers 
Abil  es-Suk.  The  tetrarehy  was  granted  by  Caligula, 

37  a.i>.,  to  Agrippa  I.,  and  by  Claudius,  52  a.d.,  to 
Agrippa  II.  (2)  A city  in  l’erea,  now*  Abil  ez-Zeit. 

Abingdon,  a municipal  borough  and  market  town 
in  the  Abingdon  jsirluuncntary  division  (since  1885)  of 
Berkshire,  England,  61  miles  W.X.W.  of  London  by  rail 
The  old  churches  of  St.  Helen  and  of  .St.  Nicholas  have 
been  restored,  a corn  exchange,  a cottage  hospital,  and  a 

S.  I.  — 3 
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free  public  library  erected,  and  municipal  drainage  works 
and  water  works  executed.  Tbe  town  has  important  corn 
markets  and  hone  fairs.  Area  of  borough,  730  acres. 


biking  his  seat.  Dust  has  accumulated  on  the  maw  of 
About's  work.  His  journalism  -of  which  s|ss-imena  in 
his  earlier  and  later  manners  will  be  found  in  the  two  scries 
of  Lfttra  d’rm  Jon  jrune  homme  a ta  C’otwiue  ifadddxe 


Population  ui  1881,  Gr  . i , in  18J1,  , in  lJ  5’.  ® ,4'  • j gfil  jggg)  and'  U IKxntuvihne  Sidlt  ( 1802) — was 

AbO,  city  and  seaport  of  Finland,  Russia,  capital  of  | el,temenkl-  ft,  were  the  pamphlets,  great  and 


•>  * . , ..  f 4*.  oi  us  naiure  triuuuuiui.  "«v  ....  , , -sc 

tho  Abo-lljt.rncborg  province;  381  miles  by  rail  Irom  -t  pjis  political  economy  was  that  of  an  orthodox 

Petersburg,  vid  Tavaatehus;  in  reg"1*'  •>«<">»'•  commnm.  I i..  -,  , m- j - — 

ration  with  St  Peterslairg,  Wan,  I 


Petersburg,  mi  Tavaatehus  ; in  regular  simmer  communt-  i laria,r  H1H]  jn  no  epoch-making.  His  dramas  are 
cation  with  St  Petersburg,  Wasa,  and  Stockholm.  Ship-  | ^ ||is  nlore  gcrious  novels,  J taddon,  I'Infdme, 

building  has  considerably  developed  lately,  warships  ^ c ^ ^ fonu  t|„.  «,ries  of  the  FVeiUc  Uodtr,  and 


Icing  built  for  the  Russian  navy.  This  city  is  only 


- u Roman  dun  Jmir  Aommc-n  kind  of  counterblimt  to 

second  in  Finland  to  Helsingfors  for  its  trade.  1 t^e  v;ow  uf  preiwh  workman  presented  in  M.  Zolas 


harbour  (Borabolm,  on  Hyrvinsala  Island)  is  entered  yearly 
bv  from  700  to  800  ships,  of  about  300,000  tons.  Popu- 
lation, 18,109  in  1807  ; 31,339  in  1897. 

Abo-Bjorneborg,  a province  occupying  the 
8.W.  corner  of  Finland,  and  including  tho  Aland  islands. 
Its  population  reached  413,351  in  1897,  of  whom  12  ] ST 
cent,  lived  in  towns.  It  occupies  the  first  rank  in  Finland 


Auommoir — contain  striking  anil  amusing  scenes  no  doubt, 
but  scenes  which  are  often  suggestive  of  the  stage,  while 
description,  dissertation,  explanation  too  frequently  tako 
the  place  of  life.  His  Iwst  work  after  all  is  to  be  found 
in  the  books  tliat  are  almost  wholly  farcical,  I.t  ««  €** 
nofcrire,  Lt  Jioi  det  Montaijntt,  L’ Homme  h I nrnile 
Trente  tt  r/tutranlr,  U Cat  de  il.  Gvrrm.  Here 


for  its  manufactures  of  cottons,  sugar  refinery,  wooden  | yH  most  genuine  wit,  his  sprightliness,  his  vivacity,  tho 


goods  metals,  machinery,  paj«r,  Ac.  Its  chief  towns  are 
— Abo,  Marienhaven  (750),  Nodendal  (654),  Nystad 
(4023),  and  Raumo  (4111). 

Abomey.  See  Dahomey. 

About,  Edmond  Francois  Valentin 


fancy  that  was  in  him,  have  free  I»lay.  “ ) ou  will  never 
be  more  than  a little  Voltaire,”  said  one  of  his  masters 
when  he  was  a lad  at  school.  It  was  a true  prophecy. 

(p.  t.  M.) 

Abrudbanya,  a corporate  town  of  S.R  Hungary, 


(1828-1885),  French  novelist,  publicist,  and  journalist,  was  j situated  on  the  slope  of  the  Erczhcgveeg  (Ore  Mountains), 
the  son  of  a grocer,  and  was  born  on  the  14th  of  February  45  miles  S.W.  by  & of  Klausenburg  (Hung.  Kolozsvar). 
1828,  at  Dteuxe,  in  Lorraine,  The  boy's  school  career  was  ! In  Roman  tiroos  it  was  the  site  of  a town  where  resided 
brilliant.  In  1848  he  entered  the  fieole  Normal®,  taking  the  procurator  aumrium  of  Dacia,  and  gold  ore  is  still 
the  second  place  in  the  annual  competition  for  admission,  | mined  in  the  villages  on  the  neighbouring  mountains.  The 
Taine  being  first.  Among  his  college  contemporaries  were  1 annual  produce  of  these  mines  is  about  34,400  oz.  troy  of 
Taine,  Paul  Albert,  Weiss,  Amo lan t,  Sarcey,  Challemel-  fine  gold.  Considerable  secondary  products are  silver,  iron, 


copper,  lead,  and  lignite.  The  ore  raised  from  the  mines 
belonging  to  tho  mine-captaincy  of  Falatna  (to  which 
AbrudUnya  Iwlongs)  in  1899  represented  a total  value  of 

v.r.. „ £972,292.  Population  (1891),  2992  ; (1901)  3370;  of 

French  school  in  Athens,  but  if  we  may  believe  his  own  recent  years  it  has  liceomc  joined  to  the  village  of  Abnul- 


Logout,  the  ill-starred  Provost -Paradol.  Of  them  all 

About  was,  according  to  Sarcey  (Souvmin  tie  Jimnemr),  the 
most  highly  vitalized,  exuberant,  brilliant,  and  “undis- 
ciplined." At  the  end  of  his  college  career  he  joined  the 


account,  it  had  never  been  his  intention  to  follow  the  pro- 
fessorial career,  for  which  the  Ecole  Normalo  was  a pro-  1 
paration,  and  in  1853  he  returned  to  France  and  frankly  I 
gave  himself  to  literature  and  journalism.  A book  on  I 
Greece,  La  Grece  eonteinporaine  (1855),  which  did  not  1 
spare  Greek  susceptibilities,  had  an  immediate  success. 
Telia,  which  remains  one  of  his  best  novels,  appeared 
shortly  after,  and  during  the  next  few  years,  with  inde- 
fatigable energy,  and  generally  with  full  public  recognition, 
he  wrote  novels,  stories,  a play — which  failed — a bcok- 
pamphlet  on  the  Roman  question,  many  pamphlets  on 
other  subjects  of  the  day,  newspaper  articles  innumerable, 
some  art  criticisms,  rejoinders  to  the  attacks  of  his  enemies, 
and  popular  manuals  of  political  economy,  V A PC  du 
TravailUur , Le  Progrt*.  About's  attitude  towards  the 
empire  was  that  of  a candid  friend.  He  believed  in  its 
iwpro validity,  greeted  tho  Iibeiml  ministry  of  Emile 
Olivier  at  the  beginning  of  1870  with  delight,  and  wel- 
comed the  Franco-German  war.  Tliat  day  of  enthusiasm 
had  a terrible  morrow.  For  his  own  personal  jiart  he  lost 
the  loved  home  near  Saverue  in  Alsatia,  which  he  had 
purchased  in  1858,  out  of  tho  fruits  of  his  earlier  literary 
successes.  With  the  fall  of  the  empire  he  became  a 
Republican,  and,  always  an  inveterate  anti -clerical,  he 
threw  himself  with  ardour  into  tho  battle  against  the 
conservative  reaction  which  made  head  during  the  first 
years  of  the  Republic.  From  1872  onwards  for  some  five 
or  six  years  his  paper,  the  XIX*  Sitcle,  of  which  ho  was  the 
heart  and  soul,  Ix-came  a power  in  the  laud.  But  tbe  Re- 
publicans never  quite  forgave  the  tardiness  of  his  conver- 
sion, ami  no  place  rewarded  his  later  zeal.  On  the  23rd 
January  1884  he  was  elected  a member  of  tike  French 


falvn  with  (1901)  4978  inhabitants.  It  contains  good 
state  schools  and  many  handsome  buildings. 

Abruzzi  © Mol  is©,  a territorial  division  of  Italy, 
a mountainous  region  embracing  the  middle  Apennines 
and  reaching  down  to  the  Adriatic  on  the  E,  It  comprises 
the  provinces  of  Aquila,  Chieti,  Teramo,  and  Camjio basso, 
with  an  area  of  6567  sq.  miles,  and  includes  a population 
of  (1881)  1,317,215,  (1901)  1,442,365.  The  first  three 
provinces  correspond  to  the  former  Neapolitan  districts 
of  Abruzzo,  and  Compobaaso  to  the  former  Neapolitan  pro- 
\ince  of  Molise.  The  mountains  are  in  great  |»art  covered 
with  forests,  and  the  wealth  of  the  people  consists  prin- 
ci| ally  in  cattle,  sheep,  and  pigs.  .Some  wheat,  wine, 
olives,  and  figs  are  grown  in  the  valleys.  . Beyond  tho 
rearing  of  silkworms  and  silk-spinning,  the  industries  are 
unimportant.  The  towns  are  mostly  of  small  size,  the 
chief  of  them  being  Chieti,  Teramo,  Aquila,  Campobasso, 
and  Solmona. 

Abt,  Franz  (1819-1885),  German  composer,  was 
born  22nd  December  1819  at  Eiicnburg,  Saxony,  and  died 
at  Wiesbaden,  31st  March  1885.  The  best  of  his  popular 
songs  have  become  jiort  of  the  recognized  folk-music  of 
Germany ; his  vocal  works,  solos,  part-songs,  Ac.,  enjoyed 
an  extraordinary  vogue  all  over  Europe  in  the  middle  of 
the  19th  century,  but  in  spite  of  their  facile  tunefulness 
have  few  qualities  of  lasting  beauty.  He  was  Kapellmeister 
at  Bemburg,  1841,  at  Zurich  in  the  same  year,  and  at 
Brunswick,  1852-82,  when  he  retired  to  Wiesbaden. 

Abu,  a mountain  of  India,  in  the  Sirohi  state  of 
Rajpntana,  being  an  isolated  spur  of  tho  ArayaUi 

_ . range.  It  is  situated  in  24*  35'  N.  lat.  and  72*  45  E. 

Academy,  but  died  on  the  26th  January  1885,  before  i long.,  16  miles  front  the  Abu  rood  station  of  the  Raj' 
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ABU  — ABYSSINIA 

pa  tain  railway.  The  height  aliove  the  soft  of  the  various  | out  with  driving-road*  and  bridle-path*,  and  there  is  a 
pods  ranges  from  about  4000  to  5635  feet.  It  is  the  beautiful  little  lake.  The  chief  buildings  are  a church, 
summer  residence  of  the  governor-general’s  agent  for  Raj-  | dub,  hospital,  anti  a Lawrence  asylum  school  for  the 
potans,  and  a place  of  resort  for  Kimijieans  in  the  hot  children  of  British  soldier*. 

wpathtr.  The  annual  mean  temperature  is  about  70  , Abu  ^hmed.  See  SUDAN,  Asr.LO-Er.YrTlAN. 
riang  to  90‘  in  April ; but  the  heat  is  never  oppressive. 

The  annual  rainfall  is  about  GS  inches.  The  hills  are  laid  j Abushohr.  See  Bl'siliKK. 


ABYSSINI  A. 


1.  Geography  and  Statistics. 


DURING  the  last  thirty  years  of  the  19th  century  our 
knowledge  of  the  physical  features,  climate,  natural 
history,  resources,  and  social  condition  of  Abyssinia  has 
been  greatly  advanced  by  scientific  exploration,  by  hunting 
and  military  expedition*,  and  by  the  reports  of  numerous 


embassies  to  the  court*  of  it*  successive  rulers.  As  fully 
explained  in  the  historical  section  (see  below),  a main 
result  of  the  political  relations,  some  friendly,  some  hostile, 
with  Egypt,  Italy,  and  Great  Britain,  has  been  the  con- 
solidation of  the  Abyssinian  empire  under  one  ]>otentate, 
Menelek.  king  of  Shoo,  by  the  complete  reduction  of  the 
ancient  kingdoms  of  Tigre,  Lasta,  Amhara,  and  Gojam, 


Sketch  Map  of  Abyss  i via. 


I ^ ftbsorption  of  all  the  surrounding  Ethioj 

i _ . ‘ •1 * *“  Art*a  of  the  unified  political  system  has  t 

■«NN.«Te«lly  in  the  direction  of  the  south  i 
br  ta/4*1’  W^e  ^absolute  autonomy  lias  been  recogui 
Ita!  mternational  treaties  with  Great  Britain  i 
a [,  ^'buelck’s  dominions  now  comprise  tlie  whole 
l>rr  i » l highlands,  extending  from  Abyss 

dctiil!  ^®titli ward*  nearly  to  the  Suiiburu  (Lake  llud 
o>6-m  • °n*  W^1  Harrar  ami  Central  Somali  li 

•nous  with  the  French,  British, and  Italian  possessi 


along  the  seaboard.  In  the  empire  are  thus  now  included, 
besides  the  above-mentioned  vassal  kingdoms,  the  territorieu 
of  Knnarea,  Guragheli,  Walamo,  Jimma,  Ghera,  Gum 
Lolca,  Walega,  KafTa,  and  all  the  other  petty  states  which 
are  exclusively  occupied  by  the  Baraitic  Galla  {>eople,  and 
constitute  what  is  commonly  called  Gallaland  or  South 
Ethiopia.  The  frontiers,  mostly  conventional  lines  regard- 
less of  mountain  ranges,  river  basin*,  or  other  natural 
features,  have  not  yet  lieen  determined  towards  the  N.W., 
\V.,  and  8. ; but  they  roughly  coincide  on  the  west  toward* 
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the  Aiwlo-Eavptian  Sudan,  with  the  meridian  of  35”  E.  be- 
tween fhe  river  ltahad,  and  4'  N.  lab,  and  on  the  south  With 
this  parallel  eastwards  to  40”  E.  Here  the  me  .«  dadected 
irregularly  south-eastwards  to  Logh,  on  the  river  JnU, 
and  then  runs  north  by  east  at  about  ISO  miles  from  the 
coast  along  the  Italian  frontier  as  far  as  British  Somali- 
land. Beyond  this  district  the  boundary  is  coterminous 
eastwards  with  French  Somaliland  as  defined  in  1891, 
and  the  Italian  colony  of  Eritrea  as  far  north  as  l.i  M. 
lat.,  and  westwards  to  the  Atbara,  whence  the  line  runs 
south  and  west  to  the  point  where  the  river  Kaliad  is 
intersected  by  the  meridian  of  35'  E.  W itlun  these  limits 
the  reconstituted  Abyssinian  empire  has  a total  area  ot 
about  320,000  square  miles,  with  a population  approxi- 
mately estimated  at  9,000,000  distributed  aa  under 

Population. 


ABYSSINIA 


[OSOGHAPHY 


Ilamran,  Beni-Amer,  Bilin.  Marea.'j 
Mens*,  Ba.se  ^Kunama),  and  Barea 
districts  between  the  Plateau 
and  Upper  Nubia 
Abyssinia  proper(North  Ethiopia.!: 
the  old  kingdoms  of  Tlgre,  List*. 
Amhara  and  Gojam 
Rhoa  (Mcnolek's  patrimony).  . 
Harrar  and  neighltouring  districts 
O^adem  and  other  parts  of  Somali- j 

South  Ethiopia  (Gallalami)  . 

Total  (1901)  . 


Area  In  3q. 
MUm. 


80,000  150,000 


80,000  2,600,000 


20,000 

10,000 

100,000 

80,000 


1,000,000 

250,000 

1,000,000 

4,000,000 


320,000  9,000.000 


Despite  its  enlarge*!  domain,  Abyssinia  still  remains  an 
inland  state,  nowhere  reaching  the  coast,  where  all^ita 
natural  outlets — Massawa  and  Assab  on  the  Red  >Sea, 
Jibuti,  Zeila,  Bulhar,  and  Berbera  on  the  Gulf  of  Aden— 
are  held  by  foreign  Power*.  Even  on  the  west  aide  it  is  cut 
off  from  direct  access  to  the  White  Nile,  where  both  banks 
of  the  river  are  included  in  the  AngloEgyptian  Sudan. 
No  doubt  the  upper  courses  of  the  eastern  affluents  of  the 
main  stream,  Sobat,  Abai  (Blue  Nile),  Takazze  (Atbara, 
or  Black  Nile),  flow  through  Abyssinian  territory.  But 
here  they  have  the  character  of  intermittent  wadies,  nearly 
dry  for  a great  part  of  the  year,  and  during  the  raiua 
raging  torrents  rushing  wildly  through  deep  rocky  gorges 
down  to  the  lowlands,  hence  at  no  time  navigable,  and  of 
little  use  even  for  irrigation  purposes.  Hence  their  ex- 
clusion from  marine  and  fluvial  navigable  waters  has  been 
all  the  more  acutely  felt  by  the  native  rulers,  whose  foreign 
policy  continues  to  be  largely  directed  towards  acquiring 
territory  both  on  the  seaboard  and  along  the  right  bank 
of  the  White  Nile. 

The  Ethiopian  highland*,  of  which  Abyssinia  proper  forms  the 
northern,  anil  Gallalatid  the  southern  section,  occupy  most  of  the 
space  between  the  lowlands  of  the  White  Nile  basin 
Phyalcal  aud  th(J^  of  tho  Eritrr.an  rift  valley,  separating 
ftatuna.  from  the  Red  .Sea  and  the  Indian  Ocean.  Their 

long  axis  U disposed  in  the  direction  of  the  meridian,  and  the 
whole  region  broadens  out  from  near  the  Red  Rea  at  Massawa 
south  wards  to  the  Lake  Rudolf  detwtorion.  The  northern  auction, 
lying  mainly  between  10*-15*  N.  lat.,  may  bo  described  as  a huge 
mass  of  Arehman  gneiss  and  schists,  forming  a rugged  plateau  at 
a mean  height  of  from  7000  to  7500  fret  above  the  sea,  profoundly 
weathered  by  sub-aerial  ageueiea,  and  flooded  in  a deep  central 
depression  by  the  waters  of  Lake  Tsui*.  Above  the  plateau, 
which  present*  its  sleep  mt  escarpments  towards  the  rift  valley, 
and  falls  in  terraces  northwards  and  westwards  down  to  the  plains 
of  Upper  Nubia  and  Sennar,  rise  several  irregular  and  generally 
ill-detined  mountain  ranges,  consisting  partly  of  Jurassic  lime- 
stone* and  partly  of  old  igneous  rocks,  great  sheets  of  lava  and 
vast  piles  of  volcanic  detritus,  which  in  the  western  province*  of 
Goj&m  and  Simen  attain  altitude*  of  from  12,000  to  15,000  or 
sven  16.000  feet.  But  there  appear  to  i>e  nowhere  any  active 
runes,  and  the  very  crater*  have  for  the  most  part  been  obliterated. 


cones,  and  the  very  crater*  have  lor  the  moat  part  been  obliterated. 
The  plateau  formation  itself  is  broken  and  largely  obscured  by 
vast  yawning  chasms  and  fissures,  through  which  the  surface 
water*  escape  to  the  surrounding  lowlands.  Amid  the  chaos  of 
Alpine  heights  and  rugged  plains  which,  seen  from  tlic  higher 


wiromiu,  present  tho  “l"*1  of  » storm-tossed  «•  (mddunly 
wlidili.d,  [1.0  best  - defined  niounUin  »nttm  u the  range, 

which  in  formwl  by  the  precipitous  eastern  escarpments  of  the 
plateau,  and  maintains  for  a distance  ofebout  ,0o.“1"***" 
elevation  of  from  7000  to  8000  feet.  It  tho.  n»  HtU^nr. 
inland  plateau,  and  traveller,  penetrating  from  the  ooa.t  ti.tho 
interior  find  that  on  surmounting  this  rocky  barrier  tl.ey  l.ave 
already  reached  the  normal  level  of  the  whole  rerion.  But  the 
irregular  Simen  aud  Gojam  gronpa,  the  tree  bigl.ULda  of  borth 
Ethiopia,  etill  riae  6000  or  7000  feet  higher,  several  of  their  ptaks 
iienetjating  to  the  snow  line.  Mount  Dajan  m the  Simen  range 
Ss  ccrUit.lv  over  15,000  feet,  and  was  long  supposed  to  1*  tbs 
loftiest  summit  in  Africa  north  of  Kenia  But  it  now  ‘hi*4™1" 
be  overtopped  by  other,,  such  as  Abbn-ynred  < 15, 600  feet !,  and 
Boal.it  (16,000  feet;,  in  the  same  group.  At  AnkoWr  (Th.)  the 
coast  range  begins  to  trend  round  to  the  south-west,  thoe 
assuming  the  aspect  of  an  inland  chain,  slid  gradual  y JJJ”™* 
in  height  until  it  culminates  in  Mount  MotsUteh  (11,000  feet), 
end  the  Entoto  range  crossed  by  the  Hiller  Koh 

12.000  feet)  in  the  kingdom  of  Shoe.  Here  the  Abyssinian 
merges  in  the  South  Ethiopian  highlands,  which  are  .continued 
at  considerable  altitudes  southwards  to  the  halts  territory,  and 
then  fall  rapidly  down  to  the  Lske  Rudolf  depression.  I.ike  the 
northern  section,  these  less-known  Galls  upland!  appear  to  form 
a much  broken  hilly  plateau,  presenting  its  steepest  escarpments 
on  the  esst  aido  towards  Somaliland,  aud  falling  more  rantly  in 
a series  of  broad  terraces  down  to  the  lowiauds  of  the  Nile  basm. 
Although  the  routes  of  tho  explorers  in  the  Galls  and  bamhuru 
lands  have  now  been  connected  by  tho  Itineraries  or  Botlego. 
Donaldson  Smith,  Wellby  and  a few  other  travellers,  no  accnrste 
surveys  have  yet  been  made,  and  the  heights  assigned  to  the 
loftier  peaks  in  South  Ethiopia  (Hamdo,  11,500  feet ; Manro, 

13.000  feet;  Woaho,  16,000  feet)  are  HUle  more  than  conjectural. 
This  region,  however,  is  known  to  ba  of  a far  less  nigged 
character  then  the  Abyssinian  tableland,  and  there  are  few  or 
no  ttwcea  of  the  so-called  "an.ba,,"  that  is,  isolated  blocks  or 
sections  caused  by  erosion  and  underground  agencies,  which  are 
such  a characteristic  feature  of  tho  Shea  and  Gomm  uplands. 
Some  of  the  intervening  rifts  and  fissures,  which 
resemble  the  Mexicnti  barrancas,  are  of  vast  extent  and  depth, 
but  often  very  narrow.  The  most  remarkable  occur  along  the 
edge  of  the  central  plateau,  “where  tho  total  fissure  exceed* 
6500  feet,  measured  from  the  summit  of  the  degas  (uplands!  down 
to  sea-level.  Nowhere  else  can  a more  convincing  proot  no 
observed  of  the  erosive  action  of  running  waters.  Tue  two  waia 
of  certain  gorges,  rising  nearly  vertically  within  a few  feet  or  each 
other  to  a height  of  some  hundreds  of  feet,  represent  an  elusion 
of  hard  rock  amounting  to  at  least  10,500  million  cubio  feet 

{*U»t  of  the  Abyssinian  uplands  have  a decided  north-westerly 
tilt,  so  that  nearly  all  the  large  riven  find  their  way  in  this  direc- 
tion inland  to  the  Nile  Valley.  Such  are  the  Takaxxe  serf 

in  the  north,  the  Abei  in  the  centre,  and  tho  bubal 
in  the  south,  and  through  these  three  arteries  is 
discharged  al~s.it  feur-filths  of  the  entire  drainage  Ihe  rest  » 
earned  off  by  the  Khur  Baraka,  which  occasionally  reaches  lbs 

Red  Sea  below  Suakim  ; the  Hawash,  which  tons  out  in  the  MUM 
lacustrine  district  near  the  head  of  Tejura  Bay ; the  . ■ 
Shebeyli  and  Juba,  which  flow  through  Somaliland  to  the  lndj™ 
Ocean;  and  the  Omo,  now  known  to  I*  the  main  feeder  ot  the 
closed  basin  of  Lake  Rudolf.  The  Takaixe,  which  is  the  tree 
upper  coarse  of  the  Atbara  (Ihe  Antabora*  of  the  ancients,  and  the 
llnhr-el- Atwi  or  “ lllaek  Nile"  of  the  Aral*).  haaiU  wuree  in 
the  Simen  uplands,  and  falls  from  about  7000  to  2500  feet  a' 
sea-level  in  the  tremendous  crevasse  through  which  it  sweeps  round 
east,  north,  and  west  down  to  the  western  terraces,  where  it 
p*8M*  from  Abyssinian  to  Nubian  territory.  Dunns  tho  nu  , 
Takazzu,  i.e.,  the  “Terrible,”  rises  some  18  feet  above  its  norm 
level,  and  at  this  time  form*  an  impasaablo  bamer  between  U • 
northern  and  central  proriocai  In  the  Ilamran  district,  where 
becomes  the  Rahr-Setit.  thoTakaxai  is  joined  ou  its  ton.  mb*  "J 
the  Upper  Atbara,  which  ia  formed  by  the  junction  of  the  Au.urc  , 
Salaam,  Andeb,  Koaug,  and  several  other  head-streams  descending 
from  the  Amhara  upland*.  Below  the  confluence  the  u i 
stream  retains  the  name  of  Attara,  and  farther  down  receives 
its  right  bank  the  intermittent  waters  of  the  March  or  Gash,  vrmcn 
rise*  near  Adua  in  Tigre  and  is  dry  for  a great  \*rl  of  the  year, 
but,  like  the  Takazze,  ia  subject  to  sudden  freshets  during  ia® 
rains.  From  it*  source  to  tire  Nile  confluence  at  Ed*  Darner,  wnM» 
it  U now  crossed  by  a railway  bridge,  the  main  stream  lias  a tow 
length  of  about  800  mile*,  and  the  drainage  nrca  exceed*  -U.w > 
square  miles  within  Abyssinian  territory.  But  the  discharge 
slight  except  in  the  wet  aeason,  when  it  m arly  e.i»als  that  ol  tne 
Blue  Nile.  In  its  lower  reaches  it  rise*  at  tunes  to  a heigh  tor  ao 
or  40  feet,  with  a breadth  of  over  flOO  yards.  Tho  Altai— that  »*,  th 
, upper  course  of  the  Blue  Nile— has  its  farthest  source  near  Mount 
1 Dcnguiza,  in  the  Gojam  highlands,  about  11°  N.  and  5o  E.,  and  hrst 
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Ron  for  70  mile*  nearly  due  north  to  the  south  side  of  Lake  Tsana 
{Iksibeaj.  This  great  inland  studded  basin,  whic  h stands  some 
3000  feet  below  the  normal  level  of  the  plateau,  has  somewhat  the 
upect  of  a flooded  crater,  being  of  nearly  circular  form,  with  a 
diameter  of  about  40  mile*,  an  area  of  over  1200  square  mi  lea,  and 
• depth  in  some  parts  of  250  feet  Tsana  has  been  identified  with 
ibt  OUm  /Wia  of  the  ancients,  which,  although  placed  some 
12*  too  for  south  by  Ptolemy,  was  described  as  a chief  reser- 
r«u  of  the  Egyptian  Nile  and  the  source  of  the  Aatopua,  which 
vat  certainly  the  Blue  Nile,  At  the  south-east  corner  the  rim  of 
tbs  enter  is,  os  it  were,  breached  by  a deep  crevasse  through  which 
tbx  Alai  escapes,  and  here  develops  a great  semicircular  bend 
like  that  of  the  Tskazz^,  but  in  the  reverse  direction — east,  south, 
tod  north-west— down  to  the  plains  of  Senn&r.  In  this  section  of 
its  course  its  swirling  waters  ru*h  over  a long  scries  of  cataracts 
and  rapid*  descending  from  a height  of  GOOD  feet  at  the  outlet  to 
about  141X1  feet  at  P&K>k  1,  where  it  entases  the  Abyssinian  frontier, 
and  (lows  with  a sluggish  current  through  the  plains  of  Seitnar  to  its 
fouflucor*  with  the  White  Nile  at  Khartum,  1300  feet  above  aea- 
WveL  At  Pazokl,  where  it  becomes  the  Bahr-tl-Arrtq  (Blue  Nile), 
it  is  jodnerl  on  its  left  bank  by  the  auriferous  Ttuuat,  and  higher 
op  by  the  Tabus,  both  intermittent  affluents  from  tho  South 
Ethiopian  uplands.  In  Sonnar  it  receives  on  its  right  bank  two 
important  tributaries  from  the  Abyssinian  heights,  the  Dinder,  a 
▼try  lung  and  ap[«renUy  perennial  stream,  and  tho  Rahad, 
waterless  in  the  dry  season,  copious  and  richly  charged  with  aedi- 
raent  during  the  rains  from  June  to  September.  At  this  period 
the  discharge  of  Use  Blue  Nile  rises  from  6000  to  220,000  cubic  feet 
per  second,  thus  greatly  exceeding  that  of  the  White  Nile  itself, 
•hick  b coly  about  175,000  cubic  feet  during  the  floods  abovo  the 
ennfloence,  The  economic  importance  of  tne  Blue  Nile  as  the 
grnt  fertiliser  of  Egypt  is  elsewhere  discussed.  (Nnj;EoYrT.)  Ou 
the  cut  side  of  the  Abyssinian  plateau  the  chief  fluvial  basin  is 
that  of  the  Hawaah  (Awash,  Awa»i),  which  rise*  ou  the  landward 
side  of  the  coaat  range,  and,  like  the  other  largo  Ethiopian  rivers, 
defcnbes  a great  semicircular  bend  on  its  seaward  course  between 
ml  an'l  0*ll*lwnd.  After  emerging  on  the  Afar 

.Daaalcu)  lowlands  through  a broad  breach  in  the  eastern  escarp- 
rarnU  of  the  plateau,  it  is  joined  on  its  left  Itank  by  its  chief 
sffinent,  the  be r mama  (Kasam),  and  then  trends  round  to  the 
iwrth-«Mt  in  the  direction  of  Tajura  Bay.  Hem  the  Hawaali  is 
a cupqmu  stream  nearly  200  feet  wide  and  4 feet  deep,  even  in 
i :‘r7  ,eM0B*  and  during  the  floods  rising  50  or  GO  feet  above 
^w-waUj-  Ia,rij(  thus  inundating  the  plains  for  many  miles  along 
its  banka.  Yet  it  fails  at  any  time  to  reach  the  coast,  and 
alter  a winding  course  of  about  500  miles  runs  out  in  the  Lake 
au«  basin  some  60  or  70  miles  from  the  head  of  Tajura  Bay. 
ibis  remarkable  phenomenon  is  explained  by  tho  position  of 
Auia  m the  centre  of  a saline  lacustrine  depression,  which  stand*  at 
jcesent  several  hundred  feet  below  sca-levwl.  Recent  surveys  give 
M nwtrea  for  the  Aural  lakelet  near  the  bay,  and  several  of  the 
« her  mrrounding  baddn  basins)  may  even  be  lower,  although  the 
it»lf  stiU  flows  at  an  elevation  of  620  metres  below  its 
junction  with  the  river  Addifuha,  where  it  begins  to  descend 
NWgh  « chain  of  ladds  down  U»  Ansa,  While  most  of  the  other 
U^0M  401  highly  saline,  with  thick  incrustations  of  salt  round 


their  margins,  Auaa  remains  fresh  throughout  the  year,  owing  to 
the  great  body  of  water  discharged  by  the  Ha  wadi  into  this  closed 
basin.  Formerly  the  whole  of  the  Afar  and  neighbouring  Adal 
(Somali)  ami  Dawari  (Galla)  territories  formed  }«rt  of  the  Red 
Sea,  which  flooded  the  now  dry  rift  • valley  right  up  to  the 
foot  of  the  coast  range.  Another  lacustrine  region,  not  however 
of  marine,  but  perhaps  of  igneous  origin,  extends  from  tho 
Shoa  heights  southwards  to  the  Samburu  depression.  In  this 
chain  of  lovely  upland  lakes,  some  fresh,  some  brack  Uh,  some 
completely  closed,  others  connected  by  short  channels,  the  chief 
links  in  their  order  from  north  to  south  are  Zwai,  communicating 
southward*  with  Hara  and  Lamina,  all  in  the  Arusi  Galla  territory  ; 
then  Ab&i  with  an  outlet  to  a smaller  tarn  in  the  romantic  Haroda 
and  Ganio  district*,  skirted  on  the  west  side  bv  grassy  slopen 
and  wooded  ranges  from  6000  to  nearly  9000  feet  high  ; lastly,  in 
the  Aailli  country  Count  Teleki's  Lake  Stefanie,  the  Chnwaha 
of  the  natives,  completely  dosed  and  falling  to  a level  of  3700  feet 
above  the  sea.  To  the  same  system  obviously  belongs  tho  neigh* 
bearing  Lake  Rudolf  (Gallopsor  Buzz),  which  ia  larger  than  all 
the  rest  put  together,  and  terminates  southwards  with  an  active 
volcano,  thus  betraying  the  igneoUB  origin  of  these  Wins  and 
bringing  them  into  line  with  Gregory's  “Great  Rift  Valley." 
With  the  determination  of  the  lower  course  of  the  Oruo,  one  of  tho 
few  remaining  problems  in  African  geography  has  been  solved. 
Its  upper  course  had  long  been  identified  with  the  Fintire,  which 
rises  on  the  northern  slo|*e  of  the  Bore  heights  about  150  miles 
south-west  of  Addis- Abbaba,  and,  after  flowing  38  mile*  north, 
bends  round  cast  and  south  to  the  Zighero  district,  where  it  takes 
the  name  of  Omo.  It  was  then  supposed  either  to  trend  east  to 
the  Juba  or  west  U>  the  So  hat  until  Boitego,  on  his  last  disastrous 
ex|iedition  (1896),  found  that  it  discharged  into  the  closed  basin 
of  Lake  Rudolf,  Its  lower  reaches  have  since  been  visited  by 
Cavendish,  Donaldson  Smith,  Austin,  Wellby,  LeontirlT,  Bulato- 
vich, and  others  ; and  the  Niatniam,  as  it  ia  here  called,  is  now 
known  to  be  a noble  perennial  waterway,  which  is  joined  along  its 
middle  course  by  the  Gojcb,  J ibid,  Gutni,  Kabish,  and  many  other 
affluents  on  botn  its  banks,  and  for  some  miles  above  its  mouth  at 
the  north  end  of  the  lake  Hows  in  a deep  channel  varying  with  the 
seasons  from  50  to  500  feet  in  width.  Throughout  its  entire 
length  of  over  370  miles  it  has  a total  fall  of  about  6000  feet  (from 
7000  at  its  source  to  1600  at  lake-level),  and  is  consequently  a very 
rapid  stream,  being  broken  by  the  Kokoby  and  other  falls,  and 
navigable  only  for  a short  distance  above  its  mouth.  The  Baraks, 
Nhebeyli,  Juba,  and  Sobat,  belonging  only  for  short  stretches  of  their 
upper  courses  to  the  Ethiopian  region,  will  be  more  conveniently 
described  in  their  principal  drainage  arras,  (Nil*  ; SoMALI  LA  Nik) 
Tire  vertical  disposition  of  the  climatic  rones,  which  is  more  or 
less  common  to  all  highland  regions,  and  of  which  Mexico  offers  a 
typical  example,  is  somewhat  modified  on  the  Ethiopian 
uplands  by  the  irregular  distribution  of  tho  rainfall,  Ctlmatai 
the  varying  asjioct  of  tho  land,  and  other  local  con-  flora; 
ditioua.  Nevertheless,  striking  analogic*  have  beeu  fauna. 
observed  between  the  sn|wrim|»ose<l  Mexican  and 
Abvssiniau  zone*,  so  that  it  is  powiblo  to  construct  a comparative 
table  of  the  more  salient  features,  and  even  of  the  respective 
terminologies  of  each,  as  under : — 


Climatic  Zoilct.  ! M«nR«s*or 

Altitudes. 

Mean  Rang*  nf 
Temperatures. 

Oiaracteruttc  Flora. 

1 J*  / ^ex-  Ticrra  CaUcnte  . 

(Hot)  1 Ahys.  K walla 

1 2.  j Mex.  Ticrra  Teutplada 

(Temp.)  | Abya.  Voina-dega 

j Hex.  Ticrra  Fria 

(Cold)  \ Aliys.  Ivga  . . J 

0 to  4,000  ft. 
0 to  6,000  ft 
4000  to  6,000  ft 
5000  to  8,000  ft 
6000  to  9,000  ft 
9000  to  14,000  ft 

7 r-  82*  F. 
70**100“  F.  | 
«2a-  70*  F.  ' 
t»0k*  80*  F. 
58*-  W*  F. 
45*-  CO*  F. 

Banana,  spgur,  cocoa-nut,  colTee. 

Banana,  cotton,  date,  coflee. 

Maize,  wheat,  tobacc**,  bean*. 

Wheat,  bamboo,  terebinth,  pulse,  citron. 
J urea,  pine,  cedar. 

Pine,  Iwrley,  oats,  scrub. 

W* J7wP®n'k!npe  i»  «*en  cloeer  than  appears  from  this  table, 
iichnl«.l ; C.k  »\can  .•c.*ien,#  excludes  Alpine  height*,  which  are 
for  rV.  J°  i t ^yrainian  'legs.  Allowance  ha*  also  to  be  made 
“f  th*  Ethiopian  ration  (4M«-  N.) 
ShJ .?  ,.h*t  °.f  ««w>  (>«'  W N.).  wl.il.  the  mean 
IVsub*  tk  v lW0  i*  about  the  same  (7000  feet), 

iwl  p,.  f.l*  H> ” rnenti°n®d  plants,  many  other  tropical  form* — 
■o  tii.  V’„.  u”  v ' •ho®7.  gummtferons  acacia*,  baoltabs— flour  ish 
1PWV,,  i ' u t? Nearly  all  the  European  oe reels, 
are  liJn  1 ,*  l ^rult*  we  indigenous  in  the  Voins-degs,  wiiere 
hnUa-.i  , Pfawge,  peach,  apricot,  and  other  fruit  trees, 
'*-"snn«n  ( Podocttrptu ),  dnnira,  tief,  kolkwal  ( Euphorbia 

•iiieh  nr'l  ^Un,f*r»  and  several  specie*  of  sycamore*,  some  of 
Duttent  n,,..  in  *hc  sheltered  gorges  of  the  inter* 

tb*  more  5 tfrT*nU  Hut  *n  ^ dega,  which  includes  all 
•seer*  q..  v ' inmns,  and  upland  valleys,  little  thrives 

faffuoriw  r 'n  CCVa  ^ •cra^*>y  plants,  and  rich  grasses  afford* 
*W.  tv,„  c and  the  long  haired  native 

Wfeju  vn, » . u‘  Ethiopian  region  between  the  Hawaah  and 
«ms  ha*  also  iu  three  zones,  which,  a*  determined 


by  M.  Michel  of  the  Bonehamp*  Mission  {La  Gtographie,  July 
19001.  are  —1.  The  wide  treeless  tableland  between  6500  and  8500 
feet  high,  covered  in  place*  with  limebtonv  strata,  deeply  scored 
here  and  there  bv  the  tunning  waters.  2.  The  uplands  between 
the  sources  of  the  Hawaali  and  Omo  riven,  stretching  west  to  tho 
valley  of  the  Dldeeaa,  affluent  of  the  Sobat,  Here  the  ranges, 
which  fall  little  below  10,000  feet,  and  are  separated  by  deep 
valleys,  are  clothed  with  low  forest,  and  lower  down  with  scrub 
which  has  been  partly  cleared  for  cultivation.  3.  A low,  lully 
region  from  5000  to  5500  feet  high,  with  scarcely  any  intervening 
level  ground,  but  superabundantly  watered  by  streams  flowing  to 
the  Sobat,  and  yielding  large  quantities  of  eolfee  and  honey.  The 
hitherto  almost  unknown  region  stretching  still  farther  south 
towards  Lakes  Rudolf  and  Stefanie  prove*  to  lie  much  mors 
elevated,  and  also  more  productive,  than  had  bean  suppCMd. 
Alpine  height* — one  (Gage)  nearly  14,000  feet— are  spoken  of  by 
Rottrgo,  Donaldson  Smith,  and  other  explorer*  near  lira  lake*, 
and  the  waterparting  between  the  Omo  and  Sobat  basins,  to 
which  Bulatovich  has  given  the  name  of  the  Tmr  SicJtolaa  itonjJS 
ia  surmounted  in  its  northern  section  by  several  jieaks  over  10,000 
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some  measure  to  the  destruction  of  the  forest  iu  the  licigiihour* 
hood,  which  in  tiui«j  exhausts  the  supply  «*  luc*  *ud  building 
mstvriau.  These  are  now  obtained  from  the  vicinity  ©f  Mount 
Managasba.  Tin*  pelaoe  of  Mi-uelek  was  placed  by  Captain  Gvruiaiu 
and  Lieutenant  Dye,  of  the  Marehaud  Miaaion,  by  tttroiraraical 
oWrvatioua,  iu  9J  V 4T  N.  Dt„  36'  42'  60"  L.  Ling. ; but  Mr 
Weld  Btuuddl  (ireogr.  Journal , vul.  xv.  p.  308,  map)  place*  it  in 
Its1  60'  K.,  which  agree*  with  that  assigned  in  the  lia.uu  map 
by  Captain  Chauraud  (>ee  GmicHhN,  lFiik  the  JIu*ivtt  to  ilcmlik , 
London,  1808,;.  , , , , ^ „ ... 

In  the  following  list  will  be  found  alphabetically  arranged  all 
the  other  important  Abyaainiau  town*  regarding  which  there  need 
be  given  any  information  complementary  ur  supplementary  to  that 
contained  iu  the  9th  edition  : 


f«,t  ItUli.  TiiU  range  is  litfly  enough  «#  inton*)*  tlie  moisture 
i-lundi  clouds  brought  by  tli.  trsde  . tads  Tran  the  lrnlisn 
(Veen  and  thus  raise  tho  mean  rainfall  from  30  indies  in  Abyssinia 
proper  to  40  or  60  inohes  on  the  eastern  slopes  of  the  Gada uplands. 

Her,.  ham  been  discovered  clear  indication*  of  iron  au<l  copper, 
while  gold  ts  known  t*>  occur  ill  Large  quantities  in  the  lurnat 
viiUy  where  it  was  for  some  Ume  profitably  mined  by  Meheiiiet 
\\i  Gold  iron,  and  other  metals  arc  alw>  mentioned  m the 
Hammer  Koki  hills  north  ol  Uku  S tetanic-,  and  recent  exploration 
fully  confirms  the  reporta  of  the  early  lulian  explorer*— Maaaaja, 

Antinori,  Chiarini,  Ceochi,  and  other*  - rogaruing  the  vast 
superiority  of  the  Galla  bud*  over  the  Abyssinian  plateau  iu 

natural  resources  of  all  kiuiD.  Wellby,  who  traversed  the  . , . , ^ , 

Saw  i!»u  su~inn'Ui»  SV«ff»  ^uuL^<  un 

.arts  will  tinWmd  or  under  neb  plunge.  Mid.  wLrc  cuUiv.tod,  moacUry  rf  AMw,  « of  the  mart KSit 
SSL,  bsDisis.  mlms,  toba*o.  limes,  cotton,  ginger,  rasp  | Aby«.u.».  Ad*,  (or  W.fows,  . o(T  igr*. «d  mi.U  * 

f.mo^tn,l  safaris-" . rwm.ik.bly  Rood  vegeUblo. " Along  lire  morltcto  in  Elhtoptt,  with  . ,«,|.u.«Uon  of 

banks  of  tho  stream..  " grow  big  shady  tree.  ami  a multitudo  ol  I a largo  |«irt  in  recent  pohuul  orenu,  and  1 J f “es  |v  L.  ol  here  was 
flower,  aud  un.lerrrowth  olive  with  birds  of  bright  plumage"  fought  tho  docunvo  battle  ol  1st  March  lb.*#,  in  which  the  Hal  Jails 
PfsooropA.  Jmt.  SeptomWr  1900).  Whilst  eiUnmre  wcsilamU  were  utterly  defeated,  end  had  c-ouiwjileiitlv  to  renounce 
are^andy  met  with  in  Abvwinie,  eaent  in  the  Kwall.  dmlncts.  ! claim  to  a protectorate  user  Al, cornua.  Aha- J.sh:..  e Urge 
traveller;  iu  the  southern  uplands  speak  of  tho  immense  forewts  of  market  in  Mwa  the  lirst  stabou  bet^  Ankober.  ou  ^e  tnde 
conifers,  wild  olives,  and  other  trees,  under  the  matted  os-  route ■ between  thstphu*  and  the  Oull  of  Aden  i lisa  a l^rmanewt 
grown  branches  of  which  they  have  journeyed  for  lornrs  together,  population  of  40o0,  chiefly  M.»l.  m.  sf  oil— JhmuM,  a fortih  l 
This  home  of  the  cuffeo-shnlb  could  still  supply  the  world  with  sUtionisi  the  province  of  Ueghomedvr.  Mldyy  hatween 
many  other  valuable  slssrfes,  such  as  the  ojw.sA,  or  fc.ru rsuwi,  « , ami  Debn-Thbor  near  the  north-east  aide  ol  Uke  Tsana,  willi 
fru/much  eatewmsl  for  n»  flavour  and  aroma,  aud  llm  torso,  a a population  of  3000.  Here  is  the  fsmous  «hjme  and  church 
plant  with  large  prudent  red  flowers,  highlv  prised  for  I dedicated  to  St.  Mery,  whence  the  name  of  the  place,  rort 
iual  properties  Ilea,. lea  the  elephant,  harteheest,  and  St  Mary."  Mm-Btriam,  " Mountain  of  Light,  a fonper  lapital 
ge  African  game,  the  wild  fauna  includes  tile  girolfr,  of  Shoo,  a few  miles  south  of  Late-lit.  on  toe  hanks  of  the  bc-reas, 
black  iscutUcr.  leoicard,  hyena,  buflalo,  g.crelles,  1 an  auriferous  brud-slream  ol  the  Jemma,  a tribntary  of  the  Blue 
ilssl  like  a Zebras  Crtgl.:,.  vultures,  kites,  guinea-  i Nile,  with  a population  of  doOO.  Itebra- Taitur,  ‘ Mount  lalsir, 

* * 1 —-mce  the  chief  royal  roaideuce  during  the  reign  ot  King  Johannc*,  oceu- 

and  pie*  u strong  strategic  posiliou  orerlooking  the  lertiie  plains  e**»t 
of  Lake  Tax i<£,  at  a In  ight  of  about  8620  feet  above  the  j««i.  It 
luu  a population  of  3000,  including  the  neighbouring  station  of 
Samara.  hcad.|uartcre  of  the  Protestant  mlaaioiiarta  in  the  time  «*f 
King  Theodore.  Uarrar,  after  tho  withdrawal  of  the  Kgypiiuu 
garrison,  was  occupied  in  1887  by  the  Aby**iniana  will*  the  view 
of  esubiiahing  an  advanced  military  aud  treding  station  towards 
the  Gulf  of  Alien.  Their  claim  to  the  city  and  aui rounding  terri- 
tory box  been  rtcogui’*ed  by  international  treaties,  ami  here  nave 
recently  Ik«i  erected  largo  government  buildiuga  in  the  European 
style.  It  is  by  far  tho  largest  town  in  Abyoainia,  with  a settled 
yupulation  utimaleil  in  19o0atover‘^,*)00,  mostly  Mohammedans. 


beautiful 
its  me  lie  iual 
other  largo  AJ 
rhinweros,  lion, 
wild  donkey*  (strip 
fowl,  partridge*,  and  aand-grcauo.  Of  great  economic  importance 
ia  the  civet-cat  (Fiocrm  citrUa),  which  to  domesticated,  and 
yields  most  of  the  musk  that  finds  its  way  to  the  eastern  markets. 
A mire  valnable  produot  is  coffee,  which  is  indigenous  iu  the  Kalft 
country,  whenoe  it  takes  its  name,  aud  ia  extensively  culiivat^.l 
throughout  the  wooded  iliatricia  of  Gailaland.  It  thrives  best  on 
the  clearing*  under  the  ahado  of  large  trees,  ami  is  of  prime  quality  ; 
much  of  the  so-called  Arabian  *’  mocha  ” really  comes  from  Ethiopia, 
and  the  tw'o  sorbs  are  ofteu  mixed  together  for  the  European  markets. 

Itesidess  gold,  ivory,  musk,  salt,  aud  coffee,  tho  staple*  of  the 
ex|K>rt  trade,  many  other  cummoditU»,  eueh  a*  corn,  llour,  beer, 
* korarima,  bouey,  wax,  cotton,  and  indigo,  are  for- 

warded  to  tho  local  market*.  Of  these  the  busiest  are 
sa  own t.  |jiUiao  |Q  nortjJ>  iJonga  ill  the  extreme  south,  and 

Liekil  in  the  centre.  Lieka,  the  largest  market  in  Gailaland, 


ilarrar  is  now  a great  depot  lor  the  distribution  uf  Eurojican  ware* 

_____  . _ (oottona,  silks,  cutlery,  crockery,  beads,  Ac.)  amongst  the  aurround- 

■tiiiidn  on  the  IU116  plain  near  Jiopsd,  and  enjoy*  direct  com-  ! ing  Galla  and  Somali  tribe*,  and  throughout  the  sonUiern  pnivinccs 
muuicatioa  witli  Gopnu.  Shoa,  and  other  parts  of  tho  cmtiire.  ; the  empire.  I.ttclu  {Lichth\  till  recently  the  capital  of  Shoa, 
Botiga,  tho  commercial  centre  of  Kxlbi,  ia  much  frequented  by  ( aud  largest  market  in  South  Abyssinia,  on  a terrace  watemi  by  a 
trailers  from  all  the  surrounding  provinces,  aud  even  by  foreign  hcad-»Lrexu!  of  the  Jemma,  a few  miles  north  of  Debra- lierbam, 
merchant*  following  tiro  route*  from  Zeila  and  Berber*  on  the  i has  a population  of  3000.  East  of  this  place  are  the  ruin*  of 
coast  through  Honor  and  the  .Vruai  Galla  territory  to  South  Teyulei,  wbldi,  aftar  the  fell  of  Axum,  was  ibr  a timo^the  imperial 
Ethiopia.  Ajurt  from  these  market-places  there  are  few  permanent  capital,  and  gave  its  name  to  the  present  kingdom  of  Shoa.  M(Ui~ 

— k-“ — * - — ‘'-*1 — 1 1 ‘-1-  p — “ *l *•—  * >Ura- Mariam,  '"Mary’s  Rest,”  for  some  time  a royal  resilience, 

n nd  still  an  imfiortanc  market  aud  great-  place  of  pilgrimage  m the 
kingdom  of  Amlimra,  a few  miles  south-west  of  Delira- Tabor  on  n 
head-stream  of  tin*  Gumera,  which  flows  east  to  Lake  Tsana;  its 
two  churches  of  the  “Mother"  and  the  “Son”  are  amongst  the 
most  veneiatcd  sanctuaries  iu  the  whole  of  Ethiopia.  It  has  a 
considerable  permanent  population  estimated  at  over  4000,  Galla* 
and  Amhara*,  the  former  unwlly  Mohammedans.  Sokota,  one  of 


centre*  of  populutiou  iu  AbysriuU.  Even  these  are  not  town*  in 
the  strict  souse,  but  military  stations,  called  katamn,  “ram})*).” 
by  tha  native*,  who  have  no  wool  for  town.  Sim*  the  fall  of  the 
great  city  of  Axum.  the  Bo-callod  “capitals”  aud  royal  residences 
— Adua.  Goudar,  Mogdala,  and  other*— have  been  little  more 
than  overgrown  village*,  flourishing  for  a time,  ami  then  perhaps 
suddenly  abandoned  at  the  whim  of  the  reigning  potentate, 
Meiielek  himself  ho*  aucesrively  shifted  his  headquarters  from 


Ankober,  Litche,  Dobra- Ikrhaui,  and  Entoto,  to  Addis  Ahbuha  j the  great  central  markets,  and  capital  of  the  province  of  Wag  in 
(Addi- Abbas),  the  present  seat  uf  government,  both  for  his  kiug-  i A minim,  at  the  converging  point  of  seveial  main  trade  routes  on 
dotn  of  Shoa  and  for  tho  empire.  This  place,  which  date*  only  the  banka  of  the  Bilbia,  which  Hows  through  the  Tscllari  to  the 
from  1892,  stand*  on  the  southern  slope*  of  tin*  Entoto  range  (on  J Takazxd,  near  the  LasU  frontier.  The  market,  which  i*  held  three 
which  tlie  next  proredlng  capital  was  *itrwU**l)  on  bare,  grassy  time*  a week,  is  numerously  attended,  esjtecially  by  dealers  in  the 
undulations,  watered  by  small  streams  flowing  S.S.E.  to  tho  Balt  block*  which  come  from  Lake  AUllied,  and  which  are  the 
Hiwash.  Thu  c«ntrii  ot  the  camp,  on  which  the  principal  traeks  currency  throughout  a large  part  of  Ethiopia.  In  recent  year* 
from  all  directions  converge,  is  the  “Gebi,"  or  enclosure  of  King  Sokota  has  suffered  ranch  from  epidemic*,  the  population  falling 
Mtiotok,  arouud  which  straw-thatclied  native  huts,  with  wattle  j from  about  6000  in  I8d8  to  1»»  than  2000  iu  1900. 
and  mud  walls,  are  scattered  in  grouiw  over  a wide  area.  The  Gebi  | A railway  ha*  been  projected  to  run  from  the  French  port  of 
—which  include*  the  “KHinagc”  (Elflg)  or  two-storeyed  dwelling-  Jibuti,  Taj  tin  Bar,  through  Elba  in  tho  Harrer  district  to  Addi* 
house,  tho  “ aderash " or  hall  of  reception,  tho  “saga net”  or  dock-  AbluiKi.  The  coa-t  section  w-s  in  progress  in  1901,  and  should  it 
bower  (used  a*  a hall  of  jnstiro),  and  tho  “guoda"  or  storehouse—  . ever  be  completed  the  whole  way,  which  seems  doubtful,  Jibuti  nm*t 
completely  covers  n ainad  bill  overhwkiug  the  whole  neighlsiur-  i become  the  chief  outlet  for  th*  rich  and  varied  produco  of  Gellal*nd» 
hotsl,  while  around  it  are  the  indosurea  of  the  principal  nobles.  I much  of  which  at  present  ftmto  its  wav  bv  tlic  obi  caravan  route 
About  a mile  to  the  north-eaat  of  the  pale™  is  the  military  camp  through  the  Arusai  territory  to  the  British  porU  of  Zeila,  Bulbar, 
of  the  king.  About  thirty  miles  south  of  Addis  AbbaKi  ran  be  and  Berbers,  on  the  Gulf  of  Aden.  Tins  route,  followed  from  time 
seen  tho  eacred  Mount  Zakwala,  while  to  the  south-east  lie  the  , immemorial  bv  the  Aruaei  and  Ittu  Gallo*,  i*  swarody  known  to 
fine  mas*ri*  of  Mount  Yarhu.  and  to  the  north-west  Mount  Mena-  the  outer  world,  and  ha*  not  yet  been  followed  bv  any  European 
gidiii.  On  tho  hilt*  some  five  mil*>s  to  the  north,  1500  feet  above  traveler.  U whs  known,  howesrer.  to  O rhi,  who  was  Ro*d*~ 
tl.e  camp,  are  the  rums  of  an  old  fortre**,  and  the  diurchea  of  St  informed  by  ih*  native  trader*  tlmtbeyood  llarrar  it  turns 
lingutd  and  St.  Mariam.  The  frequent  change  of  capital  is  duo  iu  • sharply  round  to  the  west  as  far  as  the  neighbourhood  of  Ankober, 
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alter*  it  biforcatca,  one  branch  penetrating  into  Shoa  over  the  Ittu 
clia-n,  tli  other  turning  south-west  and  reaching  South  Ethiopia 
overamu  iu  die  Arasi  range.  By  this  trade  route  ilariar  is 
tMchwI  ia  a mouth  fiutu  the  remotest  con  tines  of  Kalla,  and  iti  two 
tc  three  weeks  fmiu  the  heart  of  Gallalaml,  whereas  the  northern 
rou:r»  through  Abyssinia  proper  to  Ma*»aw>i  and  Assab  are  both 
ttuch  longer  and  far  more  difficult.  The  chief  distances  arc 

by  Saati  un  i Asmara  to  Adoa,  capital  of  Tigrc,  101  mile* ; 
A'iaa  to  Sofcota,  converging  paint  of  several  trade  routes  from  the 
nuA  and  the  interior,  110  ; Sokota  to  the  Italian  jtort  of  A*sab,  240  ; 
Sokou  to  basso,  the  great  market  of  Cojam,  near  the  Shoa  frontier, 
110;  B*‘W  to  Liek.il,  the  great  market  of  Gallalaud,  120;  Lieka 
to  Bongs,  the  great  market  of  Kaffir,  115  ; Bongs  to  llarrar  over 
tirt  Anu*i  Kang-*,  270;  Harrar  to  the  coast  at  Zeilu  and  Jibuti. 
Itt  «®d  130. 

The  Ethiopian  uplanJa  appear  to  have  been  originally  peopled 
by  the  <4»;ern  branch  of  the  Ilamltic  family,  which  has*  occupied 
Population.  w^011  frora  wu»otis»t  tunes,  and  still  consti- 
tutes tlw  great  bulk  of  its  inhabitants.  But  their 
o^uam  was  encroached  upon  probably  tu  the  Stone  Age,  but 
^ hi»taric  both  by  the  uncultured  negroes 

of  tut  '•hit*  Nile  and  by  the  cultured  llimyaritic  Semites  from 
wuta  Arabia.  _Tbe  presence  of  these  element#  is  still  conspicuous, 
wpxully  in  North  Ethiopia,  where  the  blends  l*etwccn  blacks, 
Ham; tea,  and  Semites  arc  so  numerous  and  widespread  that  the 
natives,  ulw>  call  them ’fives  Iliopiavian  (“Ethiopians”),  are 
to  fh*  Arabs  as  Habashi  (“mixed”),1  whence  our  terms 
Abjrwuiia  ' awl  **  Abyssiniaiis.”  Throughout  historic  times  tbo 
miUcaUy  dominant  people  bare  been  the  Semitic  H imy antes, 
who  however,  have  failed  to  preserve  their  racial  purity,  ami  have 
gradually  been  morgod  in  varying  proportions  with  their  Ilamitic 
lobfwt#  to  the  present  Abysainian  nationality,  whose  very  dark 
Uni,  crop  or  curly  black  hair,  and  some  other  physical  traits,  also 
•*  * distinct  strain  of  black  blood.  The  prevailing  oolour  in 
the  rentral  pronocfti  (Amiiara,  Gojam)  is  a deep  brown,  which 
5*7  wards  (Tigrf,  Usta)  to  a light  olive,  and  even  fair 
«mpfcxi°:,1  wd  southwards  (Shot,  Kobbo,  Amurn)  to  a decided 
rtr»olate  tad  almost  sooty  black.  Many  urc  distinctly  negroid, 
“ft,  '»M»  I «t  U«.  .ml  frioiv  or 

Si  II  n**- !ot  “’jonV  m '.V  I*  dcerilwj  a. 
•■UW  Hamuo  aamrtfc  |«op|ej  w|lu  bolong  ui..|U0.tio[ml.ly  t< 
mankind.  Wra!  of  ilia  Imlisonom 
. , 1 ‘ ’ )..**  t IVbaoitaa  of  Fiutu,  tlie  Agaoa  of  A#raoruidoi 
Valmhoa  the  Kl.  .mania  oflirmboa. 
nth  tht0.  J ! “uili'  •«>***  «Hm»  afiaitin 

bZ  1 /i1",*'  f'™1-  Af*J'  &U*.  Keyptian,  and  IVrbcr  lure  non 
B«  the  offioU  Ungiuge  and  that  of  all  th« 
'erlvcd  lpom  ’1"-  anci.Mit  Himyaritic, 
lirui,,,  ™Mt  *reh‘“  monitor  ,.f  the  Semitic  lia^uUe  family. 
SlWh^*S2i  'riV'  iaiminranta  from  Yemen  ; aid 

■ Tl"  ll"’  >J"~  “ 11  “ “IW,  la  Kill  tfudlcd 

tar.  *"**'  "f  tl“  Altimnninn  CbriKi*M.  It,  liter.. 

°f  t<m»  triinsl.ti.iiit  of  Jewi.li,  Greek,  and 
*i'|i«atj7ft  4 v*'“bl,l  wni«  “f  the  liibie  il.tinR 

l?  Fniit?./ Af111  Sfy*,*11"  Christianity  wan  introdoceS 
lit  tl.TA.  IT  AleraieinA  lu  Wat  modern  relink  Illative  ia 
UT\wliich  “ "H-h  purer  but  tae 
tn|  »n,3  Wutbf.m,**^lS^ariC  *®  curnrut  in  tire  een* 

■wunT  S:'™  P™TiD««.  “>J  much  .ilfctvd  by  ilamitic  ele- 
aU  0Ui«rS.-mti  ? m * ayllabic  »Ti|,t  wbich,  uniiko 

tHurTkln.^!?*’  n,“‘..fr'''"  1,  lt  riS!l''  *n<1  “ derived 

nek  iiuiii,,  »till  extant  in  tl.c  rerv  old 

"Ww3b)^llt“lb  tr'hU-,  Tl*“  ““Sy  I--  Tull, 
!er  l“Ij"fr'l'!„c  *tmlw»  of  lleut,  Monltmann.  D.  if 

nfcrji',  into  ,h! Z a r'bil™<W»t«.  Tin  In  tcroseneon.  ekmenta 
their  tvditieal  *».  i °^r,*,e  Abysamian*  aro  reflecUsl  in 

cions  belies  in  1 ,n*Ut,‘V<>Qs’  ant^  <»pocUlly  in  their  reli* 

l‘«lmdom  .wiitT ‘'"V  0,1  v -eolbin*  ,„/«  of  African 

i-lras.  vu  **r|y  tim,!i  uffeeted  by  primitive  Straitie 

n He  „t  * “JJ  ""EJ^  *»  nndefnlopod  form  of  ChriatUnity 
hwu  tet*  ,t  ' l^>,  e.  ^ various  ethnical!  elements  havo 

««1  n»ore  ^lviu,r**l  Abya.inian  nation,  tire  primitive 

oaiform  Cbristis*.  J*h&°** i idoaus  have  nowhere  been  (used  in  a 
«•*!» Mions ofinSSf" “* j ?vcn ,t^e  »ocial  fyMern  is  marked  l.y 
by  a r,.w^#i  ll^  a,,d  olwiird  “ Sbamanistie  ” practicva,  Utn- 
•••ntisni  ju  precepts.  Foreigners  are  oft  n 

C1‘n:tun  oounmM^P  *?  *?arp. of  l‘i‘v*it«ry  and  lofty  notions  in  a 
a*n»l%ughtcr  »*  niifft  U IW',1’  aocouuta  accidental 

fw'Wtefting  rri Zl  a *]VT-.  Dr««»'  *]*°'  resorted  to 

T'**  fcll,  a small  iJLp5.“5  18  “"l  for*  **•«!.  if  his  prayers  and 
T*a,,ori*lh«.l  « 7?.“  ,lruW-d,  and  “whatever  person  be 
th«  wj,  , * '®  criminal.  . . . If  he  does  notdrenm  of 

■*  n kvnt  u ii rt j_  F'rit*t  has  d>-trrminei]  on  as  tl-e  criminal, 
5*  be  dost  wb.it  is  required  of  him** 

*v.v>Um  14  F»"ior,  miiigie.  Tba 

i UoqmI,  but  on  inau lliclent  grounds. 


(Count  Giaichen,  WUk  the  Mission  to  Mentlik,  18981  Before 
Meiieloks  predecreaor,  Johannes,  tire  Monophysite  Abyssinian 
Church  had  only  one  obuua  (|»triarob),  always  a Copt,  and  always 
consecrated  by  tire  jwtriarch  of  Alexandria.  But  Johannes  raised 
j j number  to  three,  one  each  for  the  then  vassal  state#  of  Gojam 
and  uhoa,  and  one  for  his  own  kingdom  of  Time,  with  tire  title  of 
metropolitan.  After  his  death  the  bishop  of  Shoa  claimed  supreme 
jurisdiction,  ami  to  settle  the  (|ucstiun  of  supremacy'  Mcnelek 
created  two  oWmiA,  no  lint  tlie  Abynainian  Cburcli  boasts  of  two 
primates.  (See  also  Abyssinian  Chuuch.) 

The  Negus  Nagaati  is  an  absolute  monarch  scarcely  controlled  in 
the  exercise  of  unlimited  authority  even  by  the  «<4if  (custom,  oral 
code)  respected  by  most  eastern  despots.  Mcnelek, 

; treatment  of  his  Galla  and  Sotaali  subjects  is  0ovtra' 

well  si*>k*n  of  by  WcUby  and  other  travellers,  governs  mtnt’ 

Jus  own  kingdom  of  Shoa  directly,  and  tlie  other  vahhal  Abvesinian 
kingdoms  indirectly  through  their  severui  ras(“  head*, " “ chiefs  **), 

| all  supreme  within  their  respective  jurisdictions.  The  outlying 
! southern  urovineus  are  administered  by  governors  who  are 
appointed  oy  the  Nrgiis,  and  who  grneraily  seek  the  aid  of  the 
hereditary  local  chiefs  in  main  fain  iug  order,  levying  the  irregular 
forces,  and  collecting  tribute.  Under  the  governors  are  the  dejax- 
mach  and  kanynzmach  (leadr-rs  of  right  and  left  wings  in  the 
army;,  aud  under  these  the  Jit-uvrari  (literally  “ rbinooeroa-horn, ” 
or  leaders  of  the  advanced  guard),  who,  like  the  Boer  fie  Id -cornets,  are 
expected  to  read  the  tribenmen  when  summoned  to  light.  Al>y#- 
atnia  can  put  300,000  men  into  the  field,  240,000  of  them  armed 
with  rifles.  The  emperor  keeps  court  with  sccitaiu  barbaric  pomp, 
aasisCtHl  by  the  tizaj  (master  of  ceremonies),  niaku  (lord  of  tire 
treasury),  musiinie  {receivers  of  tribute),  aud  othrr  diguitsrics. 

Tbe  Abyssinian  vultndar  is  as  follows : — The  Abyssinian  year  of 
3tkr>  days  (360  in  leap  year)  logins  on  the  1st  of  Miakarram,  wbich 
comsponda  to  about  our  10th  of  September.  Their  months  La\e 
, thirty  days  each,  and  are  thus  named : Miiskamui,  Tckeint, 

; Hidar,  Tahsd^.  Tarr,  Ye  k A tit,  Magawit,  Mnixiah,  Gvnliot,  Snuni, 
i llamie,  Nas’hL  The  remaining  five  dava  in  the  rear,  termed 
ragmen  or  Quaggimi  (six  in  leap  year— leap  day  being  named 
Kadis  Yohannis),  ore  put  in  at  tbe  end  aud  treated  as  nolidsys. 
The  week-days  eorrvsfioiid  to  our^  but  are  a week  behind : their 

Faster  Sunday  is  seven  days  behind  ours.  Their  reckoning  is 
nt>out  seven  years  eight  mouths  behind  oura  : c.tj.,  our  New  Year's 
Day  1901  would  be  about  tbe  21st  Talmas  of  their  1893,  and  their 
New  Year’s  Day  1894  would  be  about  our  10th  September  1901. 

(A.  11.  K.) 

II.  History. 

Since  the  publication  in  IB 75  of  the  article  on  Abyssinia, 
in  the  9th  edition  of  the  Encyclopaedia  Jlritannuyt,  the 
centre  of  interest  in  this  country  has  shifted  from  the 
northern  to  the  southern  provinces ; and  several  sources 
of  information,  not  then  available,  have  been  opened  to 
us.  We  make  therefore  no  apology  for  glancing  at  the 
curlier  history  of  .Shoo,  and  bringing  up  to  the  date  of 
the  British  Expedition  (1867)  a sketch  of  the  internal 
history  both  of  Northern  aud  Southern  Abyssinia  before 
proceeding  with  the  more  recent  history. 

For  the  last  200  years  and  more  Abyssinia  has  been  a 
conglomeration  of  provinces  and  districts,  ill  defined,  loosely 
connected,  and  generally  at  war  with  each  other.  Of  these 
the  three  chief  provinces  have  been  TigrtS  (northern), 
Amhara  including  Gondur  (central),  and  Shoa  (southern). 
The  seat  of  government,  or  rather  of  overlord-ship,  has 
usually  l**en  Amhara ; the  ruler  of  which,  calling  himself 
NegQs  Xagasti  (king  of  kings,  or  emperor),  has  exacted 
tribute,  when  he  could,  from  the  other  provinces.  The 
question  of  succession  as  KegAs  Nagaati  has  been  largely 
dependent  on  the  blood  in  the  veins  of  the  claimant.  All 
the  Enqierors  have  based  their  claims  on  their  direct 
descent  from  Solomon  and  the  queen  of  Sheba ; but  it  is 
needless  to  sty  that  in  many,  if  not  mtwt,  cases  their 
success  has  been  due  more  to  tlie  force  of  their  arms  than  to 
the  purity  of  their  lineage.  Some  of  the  rulers  of  the  larger 
provinces  have  at  times  been  given,  or  given  themselves, 
the  title  of  Negfos  or  king,  so  that  on  occasions  os  many 
as  three,  or  even  more,  Negfises  have  been  reigning  at  the 
same  time  ; and  this  must  be  borne  in  mind  by  the  studeut 
of  Abyssinian  history  in  order  to  avoid  confusion  of  rulers. 

The  whole  history  of  the  country  is  one  gloomy 
record  of  internecine  wars,  barbaric  deeds  and  unstable 
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KOTuroincnts,  of  mi  venturers  usurping  thrones,  only  to  l» 
themselves  unseated,  and  of  raids,  rapine,  and  pillage. 
Into  this  chaos  enter  from  time  to  time  broad  rays  of 
sunshine,  the  efforts  of  a fen  enlightened  monarcha  to 
evolve  order  from  disorder,  and  to  supply  to  their  people 
the  blessings  of  peace  and  civilization.  Bearing  these 
matters  in  mind,  we  find  that  during  the  18th  century 
the  moat  prominent  and  beneficent  rulers  were  the 
Emperor  Yeau  of  Gondar,  who  died  about  1720,  Scbastie, 
NegOs  of  Shoa  (1703-18),  Aumda  Yesus  of  Shoe,  who 
extended  his  kingdom  and  founded  Ankfibcr  (1743-74), 
Tekla  Giorgis  of  Amhara  (1770-98!)  and  Asfa  Nassen 
of  Shoa  (1774-1807),  the  latter  being  especially  renowned 
as  a wise  and  benevolent  monarch.  The  first  years  of  the 
19th  century  were  disturbed  by  fierce  campaigns  between 
Guxa,  Ran  of  Gondar,  and  Wolda  Selassie,  Has  of  Tigre, 
who  were  both  striving  for  the  crown  of  Guxa  s master, 
the  Emperor  Eguala  Lseion.  Wolda  8elassi6  was  eventu- 
ally the  victor,  and  practically  ruled  the  whole  country 
till*  his  death  in  1816  at  the  ago  of  eighty.  Mention  must 
here  be  made  of  the  first  British  mission,  under  Lord 
Yalentia  and  Mr  Henry  Salt,  which  was  sent  in  1805  to 
conclude  an  alliance  with  Abyssinia,  and  obtain  a jiort  on 
the  Red  Sea  in  case  F ranee  secured  Egypt  by  dividing  up 
the  Turkish  empire  with  Russia.  This  mission  was  suc- 
ceeded by  many  travellers,  missionaries,  and  merchants  of 
all  countries,  and  the  stream  of  Eurojwans  continued  until 
well  into  Theodore's  reign.  To  Wolda  Selassie  succeeded 
Sabagadis  of  Agarne,  by  force  of  arms,  and  as  Ras  of  Tigrd 
he  introduced  various  Englishmen,  whom  he  much  admired, 
into  the  country.  He  improved  the  prosperity  of  his  land 
considerably,  but  by  so  doing  roused  the  jealousy  of  Rat 
Marie  of  Amhara — to  whom  he  had  refused  tribute-— and 
Ubid,  son  of  liailo  Mariam,  a governor  of  Simen.  In  an 
ensuing  battle  (in  January  1831),  both  Sabagadia  and 
Mariii  were  killed,  and  Ubie  retired  to  watch  events  from 
his  own  province.  Marie  was  shortly  succeeded  in  the 
lias-ship  of  Amhara  by  Ali,  a nephew  of  Guxa  and  a 
Mohammedan,  But  Ubie,  who  was  aiming  at  the  crown, 
soon  attacked  lias  AIL  and  after  several  indecisive  cam 


[history 

remained  unsubdued.  Bern),  Bus  of  Gojam,  in  order  to 
save  himself,  attempted  to  combine  with  Tigni,  but  his 
army  was  intercepted  by  Kassa  and  totally  destroyed, 
himself  being  taken  prisoner  and  executed  (May  l»o4> 
Shortly  afterward*  Kaasa  nioveil  against  Tigre,  defeated 
Ulde’a  forces  at  IJeragie,  in  Simen  (February  1855),  took 
their  chief  prisoner  and  proclaimed  himself  Xegfis  Nagasti 
of  Ethiopia  under  the  name  of  Theodore.  He  now  turned 
his  attention  to  Shoo. 

Retracing  our  steps  for  a moment  in  that  direction,  we 
find  that  in  1813  Sahela  (or  Sella)  Selassid,  younger  sou 
of  the  preceding  Has  Wassan  Seghed,  had  proclaimed  inm- 
wdf  Negus  or  king.  His  reign  was  lmig  and  beneficent 
He  restored  the  towns  of  Debra  Brehan  and  Angolola, 
and  founded  Entoto,  the  strong  stone-built  town  whose 
ruins  now  overlook  the  modem  hut -capital  of  Addis 
Abbaba  In  the  terrible  “famine  of  St  Luke"  in  183a, 
Selassie  still  further  won  the  hearts  of  his  subjects  by 
his  wise  measures  and  jieraonal  generosity ; and  hy  extend- 
ing his  ho»|)ita!itv  to  Europeans,  hu  brought  his  country 
within  the  closer  ken  of  civilized  Euro] wan  Powers. 
During  his  reign  he  received  the  missions  of  Major 
Harris  (1841)  an.l  M.  Rochet  d’Eericourt  (1843),  with 
both  of  whom  he  concluded  friendly  treaties  on  be- 
half of  their  respective  governments.  He  also  wrote  to 
Pojie  Pius  IX.,  asking  that  a Homan  Catholic  bishop 
should  be  sent  to  him.  This  request  was  acceded  to, 
and  the  Pope  despatched  Monsignor  Masses  to  Shoa. 
But  before  the  prelate  could  reach  the  country,  Selassie 
was  dead  (1847),  leaving  his  eldest  son,  Hailu  Melekot 
to  succeed  him.  Melekot  at  once  proclaimed  himself 
Keg 6s,  and  by  sending  for  Massaja,  who  had  arrived  at 
Gondar,  gave  rise  to  the  suspicion  that  lie  wished  to 
have  himself  crowned  as  emperor.  By  increasing  bis 
dominions  at  the  expense  of  the  G&llaa,  he  still  further 
roused  the  jealousy  of  the  Northerners,  and  a treat} 
which  ho  concluded  with  Ras  Ali  against  Kaasa  m 
1850,  determined  the  latter  to  crush  him  at  the  earliest 
opportunity. 

Thus  it  was  that  in  1855  Kassa,  under  the  name 
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paigns  proclaimed  himself  Negfts  of  Tigre.  To  him  of  the  Emperor  Theodore,  advanced  against  bnoa  wiui  a 


came  many  French  travellers,  chief  of  whom  were 
Lieut  Lefebvrc,  charged  with  political  and  geographical 
missions,  and  Captains  Galimior  and  Ferret,  who  com- 
pleted for  him  a useful  triangulation  and  survey  of  Tigre 
and  Simen  (1840-42). 

Northern  Abyssinia  was  now  divided  into  two  cam] is, 
the  one,  Amhara  and  Ras  Ali,  under  Protestant  British, 
and  the  other,  Tigrd  and  Ubie,  under  Roman  Catholic 
French,  influence.1  The  latent  hostility  between  the  two 
factions  threatened  at  one  time  to  develop  into  a religious 
war,  but  no  serious  campaigns  took  place  until  Kassa 
(later  Theodore)  ap(>earod  on  the  scene.  Kassa  (A  1818), 
son  of  the  chief  of  Kwara,  a western  district  of  Amhara, 
by  his  talent  and  energy  rapidly  came  to  the  front.  In 
consequence  of  the  arrest  of  his  brother  Bilawa  by  Ras 
Ali,  be  raised  the  standard  of  revolt  against  the  latter, 
and,  collecting  a large  force,  repeatedly  beat  the  troops 
that  were  sent  against  him  by  the  Ibis  (1841-47).  As 
his  power  was  increasing,  to  the  detriment  of  both  Ras 
Ali  and  Ubie,  these  two  princes  combined  against  him, 
but  were  heavily  defeated  by  him  at  Gorgora  (on  the 
southern  shore  of  Lake  Tsana)  in  1853.  Ubi6  retreated 
to  Tigre,  and  Ras  Ali  fled  to  Begeineder,  where  he 
eventually  died.  Kassa  now  ruled  in  Amhara,  but  his 
ambition  was  to  attain  to  supreme  power,  and  lie  turned 
his  attention  to  conquering  the  remaining  chief  divisions 
of  the  country,  Gojam,2  Tigrd,  and  Shoa,  which  still 

1 For  name*  of  Europeans,  r.  article  In  Ency.  Iirit.,  9tb  edition. 

3 South  of  Atuhara. 


large  army.  Dissensions  broke  out  among  the  Shoans, 
and  after  a desperate  and  futile  attack  on  Theodore  at 
Debra  Brehan,  Hailu  Melekot  died  of  exhaustion  and 
fever,  nominating  with  his  last  breath  his  eleven-year- 
old  son  Menelek  as  successor  (November  1855).  . Darghe, 
Hailu’s  brother,  took  charge  of  the  young  prince,  but 
after  a hard  fight  with  Angeda,  one  of  Theodore’s  Bases, 
was  obliged  to  capitulate.  Menelek  was  handed  over  to 
the  Negus,  taken  to  Gondar  and  there  trained  in  Theodore  s 
service.  . 

The  following  shows  Menelek ’a  descent  since  the  l»egin- 
ning  of  the  19th  century: — 
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On  the  retirement  of  the  Northerners  Siefu,  another 
brother  of  Hailu,  proclaimed  himself  Negils  of  Shoo  at 
AnkuU-r,  and  beat  the  local  representatives  of  Theodore’s 
Government.  The  emperor  returned,  however,  in  1858, 
an«l  after  several  repulses,  succeeded  in  entering  AnkAber, 
where  lie  behaved  with  great  cruelty,  murdering  or  muti- 
lating ail  the  inhabitants.  Siefu  kept  up  a gallant  defence 
for  two  more  yean,  hut  was  then  killed  by  Kebret,  one  of 
hit  own  chiefs.  Thus  chaos  again  reigned  supreme  in 
Shot.  In  1865,  Menelek,  now  a Dejazmach  of  Tig  re, 
toilc  a.1  vantage  of  Theodore's  difficulties  with  the  British 
Government,  and  escaped  to  Workitu,  queen  of  the  Wollo 
Galls  country.  The  emperor,  who  held  as  hostage  a son 
of  Workitu,  threatened  to  kill  the  boy  unless  Menelek 
were  given  up ; but  the  gallant  queen  refused,  and  lost 
both  her  son  and  her  throne.  The  fugitive  meanwhile 
•mvwl  safely  in  Shoo,  and  was  there  acclaimed  as 
Xegis.  For  the  next  three  years  Menelek  devoted  himself 
to  strengthening  and  disciplining  his  army,  to  legislation, 
to  building  towns,  such  as  Litehe  (near  Debra  Brehan), 
Worra  Hailu  (Wollo  (Julia  country),  <fce.,  and  to  rej>elling 
the  incursions  of  the  Gallas.  On  the  death  of  Theodore 1 
(13th  April  1868),  many  Shoans,  including  Has  Darghd, 
wire  remaned,  and  Menelek  tregan  to  feel  himself  strong 
enoagb.  after  a few  preliminary  minor  campaigns,  to 
undertake  offensive  oj)erations  against  the  northern 
{inures.  But  these  projects  were  of  little  avail,  for 
saotkr  Kona,  an  adventurer  of  Tigre,  had  by  this  time 
to  supreme  power  in  the  north.  With  the 
ndj1  of  many  rifles  ami  guns,  presented  to  hint  by  the 
Knttsli  in  return  for  his  help  in  the  campaign,  he  had 
w*tcn  Ras  Bareya  of  Tigre,  Wagahum  Gobassid  of 
Amhara,  and  Tckla  Giorgis  of  Gondar,  and  after  pro- 
miintng  himself  Negfts  Xagnsti  under  the  name  of 
obairnw  or  John,  was  now  preparing  to  march  on 
• acu.  Here,  however,  Menelek  was  saved  from  prolmble 
jtatmctmn  through  the  action  of  Egypt  This  Power 
TV*  tLe  of  Munzinger,  their  Swiss  governor 

, Jlaaiawa, . seized  and  occupied  in  1872  the  northern 
] vince  of  Bogoa ; and,  later  on,  insisted  on  occupying 
M^oureu  also,  for  fear  Began  should  be  attacked.  John, 
l Protesta,  collected  an  army,  and  with  the 
T'  l 0i  Wa,ad  Mikael,  hereditary  chief  of 
unt\ranCed  the  Egyptian  forces,  who  were 

_er  the  command  of  one  Arendrup,  a Dane.  Meeting 
E8.vptians  were  beaten  in  detail,  and 
52,  anmhlk^d  at  Gum,et  <13th  November  1875).  An 
e*Peai^Ioa  wa8  prepared  in  the  spring  of  the 
and,  numbering  14,000  men  under  Katib 
to  Cn  >nil8  (American),  and  Prince  Hassan,  advanced 
l i.l  , 501  . , a poaition  in  the  neight»ourkood. 
ZTif,  V Walad  Mikael,  who  had  now 

(•j.ith  om'/1’  .?  Egyptians  were  a second  time 
Mired  T)  8<6)  heaVlly  beaten  hy  Abyssinians,  and 
t^  temg  an  enormous  quantity  of  both  men  and 
wav  now  /,ordon.  governor-general  of  the  Sudan, 
the  kino  V T*  10  anJ  I**™  with  John,  but 

to  pm. i5,  Vi*  ^°utb  his  army,  intending 

Job,  was  :‘*ne  !1k  ^ having  raided  Gondar  whilst  he, 
wW  w,th  the  K«yptiana 
-noJ  wnkmglI°U;.rfl  lucanwLil«  torn  in  twain  by 

had  s**  i,isii«ated  ^ his  c°"- 

lud  been  1 ■ . “d3f» t0  whonj  he  was  much  attached, 

her  own  ioim  t0  8ec,,re  the  succession  of  one  of 

teed*!  in  tbl?ne  °f  Shoo,  and  had  almost  suc- 

of  Menehk  -a®  nd  °f  Mashaaha,  son  of  Siefu  and  cousin 
of  tVeho,Was  tbo  •PP»«nt  heir.  On  the  approach 
5 For  Yt  ‘ hoan8  united  for  a time  against  their 
^ Brit.*  9x1,  MititoL**0** * expedition,  r. 


| common  enemy.  But  after  a few  skirmishes  they  melted 
away,  and  Menelek  was  obliged  to  submit  and  do  obeisance 
| to  John.  The  latter  behaved  with  much  generosity,  but 
at  the  same  time  imposed  terms  which  effectually  deprived 
Shoa  of  her  independence  (March  1878).  In  1879  Gordon 
was  sent  on  a fresh  mission  to  John  on  behalf  of  Egypt ; 
but  he  was  treated  with  scant  courtesy,  and  was  obliged 
to  leave  the  country  without  achieving  anything  im- 
manent. 

The  Italians  now  come  on  the  scene.  Assab,  a port 
! near  the  southern  entrance  of  the  Rod  Sea,  had  been 
| bought  from  the  local  Sultan  in  1869  by  an  Italian  com- 
; pany,  which,  after  acquiring  more  land  in  1879  and  1880, 
was  bought  out  by  the  Italian  Government  in  1882.  In 
this  year  Count  Antonelli  was  despatched  to  Shoa  in  order  to 
improve  the  prospects  of  the  colony  by  treaties  with  Menelek 
and  the  Sultan  of  Aussa.  Several  missions  followed  upon 
this  one,  with  more  or  less  successful  results;  but  both  John 
and  Menelek  became  uneasy  when  Beilul  was  occupied 
by  the  Italians  in  January  1885,  and  Massuwa  taken  over 
by  them  from  Egypt  in  the  following  month.  This  latter  act 
w as  greatly  resented  by  the  Abyssinians,  for  by  a treaty  con- 
cluded with  a British  and  Egyptian  mission  under  Admiral 
Hewett  and  Mason  Pasha2  in  the  previous  year,  free  transit 
of  goods  was  to  be  allowed  through  this  port  Matters 
came  to  a head  in  January  1887,  when  the  Abyssinians, 
in  consequence  of  a refusal  from  General  Gene  to  with- 
draw his  troops  from  Waa  and  Tula,  surrounded  and 
massacred  400  Italian  troops  at  Dogali.  Reinforcements 
were  sent  from  Italy,  whilst  in  the  autumn  the  British 
Government  stepped  in  and  tried  to  mediate  by  means  of 
a mission  under  Mr  (afterwards  Sir  Gerald)  Portal.  His 
mission,  however,  proved  abortive,  and  after  many  difficulties 
and  dangers  he  returned  to  Egypt  at  the  end  of  the  year. 
In  April  1888,  the  Italian  forces,  numbering  over  20,000 
men,  came  into  touch  with  the  Abyssinian  army ; but 
negotiations  took  the  place  of  fighting,  with  the  result 
that  both  forces  retired,  the  Italians  only  leaving  some 
5000  troops  in  Eritrea,  as  their  colony  was  now  called. 
Meanwhile  John  had  not  been  idle  with  regard  to  the 
Dervishes.  Although  he  liad  set  his  troops  in  motion  too 
late  to  relieve  Kassala,  Ras  Alula,  his  chief  general,  had 
succeeded  in  inflicting  a handsome  defeat  on  Osman  Digna 
at  Amideb  in  July  1887.  A large  force  of  Dervishes  had, 
however,  entered  and  sacked  Gondar  in  April  1887,  and 
to  avenge  this  John  took  the  field  in  force  against  the 
enemy,  who  were  still  harassing  the  north-west  of  his 
territory’.  A great  battle  ensued  at  Gallabat,  in  which  the 
Dervishes,  under  Zcki  TumaJ,  were  at  first  beaten.  But 
a stray  bullet  pierced  John’s  heart,  and  his  men  fled, 
leaving  camp  and  stores,  besides  the  body  of  their  enqveror, 
in  the  hands  of  the  enemy  (9th  March  1889). 

Immediately  the  news  reached  Menelek  he  proclaimed 
himself  emperor,  and  received  the  submission  of  Gondar, 
Gojam,  and  several  other  provinces.  In  common  with 
other  northern  princes,  Mangasha,  reputed  son  and  heir 
of  King  John,  and  Ras  Alula,  refused  to  acknowledge  the 
sovereignty  of  Menelek,  but  on  the  latter  marching  against 
them  in  the  following  January  with  a large  army,  they 
submitted.  As  it  happened,  Count  Antonelli  was  with 
Menelek  when  he  claimed  the  throne,  and  promptly  con- 
cluded with  him  on  behalf  of  Italy  a friendly  treaty,  to 
be  known  hereafter  as  the  famous  Uccialli  treaty.  In 
consequence  of  this  the  Italians  occupied  Asmara,  made 
friends  with  Mangasha,  aiid  received  Has  Mukuunen,3 

* The  main  object  of  thin  nmwion  was  to  trek  John's  hamrUik*  in 
evacuating  the  Egyptian  garrisons  ia  the  Su<i*n,  which  were  threatened 

by  the  Dervishes. 

3 Ras  nf  Harrar.  which  province  bad  been  conquered  and  occupied 
by  Menelek  lu  January  1887. 
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Menelek'*  nephew,  as  hi*  plenipotentiary  in  Italy.  Thus 
it  seemed  as  though  hostilities  between  the  two  countries 
had  come  to  a definite  end,  ami  that  |*ace  was  assured  { 
in  the  land.  For  the  next  three  years  the  land  was  1 
fairly  quiet,  the  chief  political  events  being  the  conven- 
tion (Gth  February  1891)  between  Italy  and  Abyssinia, 
protocols  between  Italy  and  Great  Britain  (21th  March  and 
15th  April  1891),  and  a proclamation  by  Menelek  (10th 
April  1891 ),  all  on  the  subject  of  boundaries.  As,  however, 
the  Italians  became  more  and  more  friendly  with  Mangaslia 
and  Tigr6  the  apprehensions  of  Menelek  increased,  till  at 
last,  in  February  1893,  he  wrote  denouncing  the  Uccialli 
treaty,  which  differed  in  the  Italian  and  Amharic  versions. 
According  to  thu  former,  the  Negfta  was  bound  to  make  i 
use  of  Italy  as  a channel  for  communicating  with  other 
Powers,  whereas  the  Amharic  version  left  it  optional. 
Meanwhile  the  Dervishes  were  threatening  Eritrea.  A 
fine  action  by  Colonel  Arimondi  gained  Agordat  for  Italy 
(21st  December  1893),  aud  a brilliant  march  by  Colonel 
llaratieri  resulted  in  the  acquisition  of  Knssala  (17th  July 
1894).  But  on  his  return  Baratieri  found  that  Mangasha 
was  intriguing  with  the  Dervishes,  and  had  actually 
crossed  the  frontier  with  a large  army.  At  Koatit  and 
Sonafe  (13th  to  13th  January  1895)  Mangasha  was  met 
and  heavily  defeated  by  Baratieri,  who  occupied  Adigrat  in 
March.  But  os  the  year  wore  on  the  Italian  commander 
pushed  his  forces  unsupported  too  far  to  the  south.  Menelek 
was  advancing  with  a large  army  in  national  support  of 
Mangasha,  and  the  subsequent  reverses  at  Atuba  Alagi  (7th 
December  1893)  and  Makalle  (23rd  January  1896)  forced 
the  Italian*  to  fall  back. 

Reinforcement*  of  many  thousands  were  meanwhile 
arriving  at  Massawa,  and  in  February  Baratieri  took  the 
field  at  the  head  of  over  13,000  men.  Menelek  s army, 
amounting  to  about  90,000,  had  during  this  time  advanced, 
ami  was  occupying  a strong  position  at  Abba  Garina,  near 
Adua.  Here  Baratieri  attacked  him  ou  the  1st  March, 
but  the  difficulties  of  the  country  were  great,  and  one  of 
the  four  Italian  brigades  hud  pushed  too  far  forward. 
This  brigade  was  attacked  by  overwhelming  numbers,  and 
on  the  remaining  brigades  advancing  in  support,  they  were 
successively  cut  to  pieces  by  the  encircling  masses  of  the 
enemy.  The  Italians  lost  nearly  4000  killed  and  wounded 
and  2000  prisoners,  whilst  the  Abyssinian*  owned  to  a lass 
of  over  3000.  General  Batdissera  advanced  with  a large 
body  of  reinforcements  to  avenge  this  defeat,  but  the 
Abyssinian*,  desperately  short  of  supplies,  had  already 
retires!,  and  beyond  the  peaceful  relief  of  Adigrat  no 
further  ojwration*  took  place.  It  may  here  be  remarked 
that  the  white  prisoners  taken  by  Menelek  were  exceedingly 
well  treated  by  him,  aud  that  he  behaved  throughout,  os 
lie  has  ever  since,  with  the  greatest  humanity  and  dignity. 
A peace  was  signed  at  Addis  Abbaba  in  the  following 
October,  and  negotiations  on  the  question  of  frontiers  were 
commenced,  which  were  only  brought  to  a conclusion  in 
the  autumn  of  1900. 

This  war,  so  disastrous  to  Italy,  attracted  the  attention 
of  all  Europe  to  Abyssinia  and  its  monarch,  and  numer- 


ous missions,  two  Russian,  three  French,  and  one  British, 
were  despatched  to  the  country  and  hospitably  received 
by  Menelek.  The  British  one,  under  Mr  (now  Sir) 
Rennell  llodd,  concluded  a friendly  treaty  with  Abyssinia 
(13th  May  1897),  but  did  not,  except  in  the  direction 
of  Somaliland,  touch  on  frontier  questions,  which  still 
form  a subject  of  discussion.  During  the  same  year  a 
small  French  ex|*edition  under  Messrs  Clocbettc  aud 
Dc  Bonchamps  endeavoured  to  reach  the  Nile,  but, 
after  surmounting  many  difficulties,  stuck  in  the  marshes 
of  the  Upper  Soliat  and  was  obliged  to  return.  Another 
expedition  of  Abyssinions,  under  Dejaj  Tasamma,  and 
accompanied  by  three  European* — a Frenchman,  a Swiss, 
ami  a Russian — started  early  in  1898,  and  reached  the 
Nile  at  the  Sobut  mouth  in  June,  a few  days  only  before 
Major  Marchand  and  his  gallant  companion*  arrived  oc 
the  scene.  But  no  contact  was  made,  and  the  exjiedition 
returned  to  Abyssinia.  In  the  same  year  (1898)  Menelek 
proceeded  northward*  with  a large  army,  for  the  purpose 
of  chastising  Mangasha,  who  was  again  rebelling  against 
hi*  authority.  After  some  trifling  fighting  Mangasha  sub- 
mittal, anti  Ras  Makunnen  despatched  a force  to  subdue 
Beni  Shangul.  the  chief  of  which  gold  country,  W ad  Tur 
el  Guri,  was  showing  signs  of  disaffection.  This  effected, 
the  Abyssinian*  almost  came  into  contact  with  the 
| Egyptian  troops  sent  up  the  Blue  Nile  (after  the  occupa- 
i tiou  of  Khartum)  to  F'amaka  and  towards  ( lallalxit.  But 
1 a*  both  side*  were  anxious  to  avoid  a collision,  no  hostile 
results  ensued,  and  matters  remain  on  a friendly  footing 
i between  the  nations.  Negotiations  and  surveys  on  the 
' subject  of  frontiers  were  in  progress,  and  were  likely  to  be 
brought  to  a successful  conclusion,  in  1901. 

Since  1897  British  influence  in  Abyssinia,  owing 
largely,  no  doubt,  to  the  conquest  of  the  Sudan,  the  de- 
struction of  the  Dervish  power,  and  the  result  of  the 
Fashoda  incident,  has  been  sensibly  on  the  increase.  But  it 
remain*  to  be  seen  whether  any  European  influence  will 
be  of  much  avail  after  the  demise  of  the  present  enlightened 
emperor,  or  whether  Abyssinia  will  relapse  into  the  state 
of  anarchy  and  desolation  w hich  ha*  characterized  so  much 
of  her  history. 
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Abyssinian  Church.— A*  the  chronicle  of 
Axura  relates,  Christianity  was  adopted  in  Abyssinia 
in  the  4 th  century.  About  330  a.i>.  Frumentiua  was 
made  first  Bishop  of  Ethiopia  by  Athanasius,  |Hitriarch 
of  Alexandria.  Cedrenu*  and  Nioephorus  err  in  dating 
Abyssinian  Christianity  from  Justinian  c.  542.  From 
Frumentiua  to  the  present  day,  with  one  break,  the  Metro- 
politan ha*  always  been  appointed  from  Egypt,  and,  oddly 
enough,  lie  is  always  a foreigner.  Little  is  known  of 


church  history  down  to  the  period  of  Jesuit  rule,  which 
broke  the  connexion  with  Egypt  from  about  1500  to  1633. 
Bui  the  Abyssinian*  rejected  the  Council  of  Chalcedon, 
and  still  remain  monophysites.  Union  with  the  Coptic 
Church  U/.P.)  continued  after  the  Arab  conquest  in  Egypt. 
Aid  SM ill  record*  (12th  century  ) that  the  patriarch  used 
always  to  send  letters  twice  a*yeartothe  kings  of  Abyssinia 
and  Nubia,  till  A1 1 1:\kini  stopped  the  practice.  Cyril,  67th 
! patriarch,  sent  Severua  as  bishop,  with  orders  to  put  down 
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polygamy,  and  to  enforce  observance  of  canonical  con- 
secration for  all  churches.  These  examples  show  the 
dose  relations  of  the  two  churches  in  the  Middle  Ages. 
But  Uto  in  the  15th  century,  the  church  was  taken  captive 
by  a Portuguese  mission.  In  1438  an  Abyssinian  embassy 
to  Home  kid  resulted  in  the  despatch  of  a mission  under 
Atarax  later,  Ignatius  Loyola  wished  to  essay  the  task 
of  conversion,  but  was  forbidden.  Instead,  the  Pope  sent 
out  Itoret  a*  patriarch  of  the  East  Indies,  with  0\ iedo  as 
bishop  ; and  from  Goa  envoys  went  to  Abyssinia,  followed 
by  Oviedo  himself,  to  secure  the  king's  adherence  to  Home. 
After  rejeuted  failures  some  measure  of  success  was 
achieved,  but  not  till  1604  did  the  king  make  formal 
nbnumoa  to  the  Pope.  Then  the  people  rebelled  and 
the  Ling  was  skin.  Freeh  Jesuit  victories  were  followed 
sooner  or  later  by  fresh  revolt,  and  Roman  rule  hardly 
triumphed,  when  once  for  all  it  was  overthrown.  In  1633 
the  Jesuits  were  expelled  and  allegiance  to  Alexandria 
resumed. 

Then*  are  many  early  rock-cut  churches  in  Abyssinia, 
closely  resembling  the  Coptic.  After  these,  two  main 
t>l«s  of  architecture  are  found — one  basilican,  the  other 
native.  The  cathedral  at  Axum  is  basilican,  though  the 
w Jy  bwilicas  are  nearly  all  in  ruins — e.g.t  that  at  Adulis 
iu;J  that  of  Martula  Mariam  in  Gojam,  rebuilt  in  the  16th 
icntury,  on  the  ancient  foundations.  These  examples  show 
w influence  of  those  architects  who,  in  the  6tli  oentury, 

. t “f  splendid  lasilicas  at  Sanii  and  elsewhere  in  Arabia. 
nutl'‘e  lurches  there  are  two  forms— one  square  or 
\ * lbe  other  circular,  found  iu 

-»in  ru  andSlioo.  In  both,  the  sanctuary  is  square  and 
“‘“7  ckar  in  the  centre.  An  outer  court,  circular  or  rect- 
““™uul,  the  body  of  the  church.  The  square 
T|e  way  be  duo  to  basilican  influence,  the  circular  is 
aoicre  .daplation  of  the  imtive  hut : in  both,  the  aminjre- 
w-nu  am  obviously  Usc.l  on  Jewish  tradition.  Church 
auu  outer  coart  are  usually  thatched,  with  wattled  or 
Mjbuih  walk  adorned  with  rude  frescees.  The  ultar 
on  four  woodm  pillars  having  upon  it  a small 
■ Itabflt)  of  alabaster,  marble,  or  ahittim  wood,  which 
ih  ,U  “'nt“!  I»rt-  At  Martula  Mariam,  the  wooden 
■TS®**  goU  luJ  tuo  !'li‘U  of  «olKl  gold,  one 
i ; 'T  *(X)  ounces  in  weight.  The  ark  kept  at 
Z T rfTir:M  “ 2 f“>  *"*>••  ™vercd  with  gold  am) 
uiLtv  ^.tQI^y  ™ celebrated  on  it  in  the  king’s 
tr!^  1 Lhml““’  Epipknny,  Easter,  and  Feast  of  the 

•dwwtSj  ^^hyiwinia"*  agree  with  the  Copta  in  ritual 
tu  iL„„  , *ne  Ea a.  version  was  translated  into  Ceez, 
)u.,ii..  i ““*“?«*-  * “ U8e<i  for  all  services,  though 

if  not  , S*‘"U  “d  “W1*  “™  highly  revered, 

are  J , • . gn*ven  ,nlaKl'»  forbidden.  Fasts 
ttiJz?  *?“  ri*,J-  Confession  and  absolution,  strictly 
mat  I10 “or  to  the  priesthood.  Tlie  clerg 

religioa,  dull  T*  °nl-V'  ,’ilKri"*»g«  to  Jerusalem  is 
Aau,!si,i  j ' CUV'ra  ainK-  (S“  »1«<  unde 


B*Kl  1 rir  MnU'f  °f  Arabia.  London,  1«W  — C.  T. 

Nl.-J.  “£?"■•>«  d.«  ft,  law-  Hril.  hoodoo, 

‘M^uisisa  ; Ikscrihfd.  taiudon.  I'l.s 

Treo,.,„^  JjJJ1*  Arebltretnre  ••  },Hl.  Arrk. 

v<li-  xuii,  ^uurHa^t  MarcU  1697. — A refunds/, a, 

(A.  J.  B.) 

French.  — The  history  of  the  French 
1815.  ,La  , "sntiimod  it*  tranquil  course  since 
Join.  to  • ..  I*’r',“l”  >n  later  years  by  a greater 
H>:'  to  l*>«  |»irely  literary  dictates  of  its 


eouiiwsite  cotiseience.  It*  elections,  under  the  Republic, 
have  been  social  functions  of  a highly  fashionable  char- 
acter. One  alteration  in  its  methods  Las  to  lie  chronicled  : 
in  1869  it  became  the  custom  to  discuss  the  claims  of  the 
candidates  at  a preliminary  meeting  of  the  members.  In 
1880,  on  the  instance  of  the  philosopher  Caro,  sup]iorted 
by  A.  Dumas  fils,  and  by  the  aged  Desire  Xisard,  it  was 
decided  to  abandon  this  method,  which  led  to  great 
inconvenience  iu  practice.  A jKiint  upon  which  much 
stress  is  often  kid,  and  regarding  which  the  most  in- 
accurate statements  are  put  forth,  is  the  degree  in  which, 
since  its  foundation,  the  French  Academy  has  or  has  not 
represented  the  best  literary  life  of  France.  On  this 
subject  it  may  be  well  to  supply  some  supplementary 
information.  It  apfiears  from  an  examination  of  the  lists 
j members  that  a surprising  number  of  authors  of  the 
highest  excellence  have,  from  one  cause  or  another,  csc&|ied 
the  honour  of  academic  “immortality."  When  the 
Academy  was  founded  in  1634,  the  moment  was  not  a 
very  brilliant  one  in  French  letters.  Among  the  forty 
original  members  wo  rind  only  ten  who  are  remembered 
in  literary  history ; of  these  there  Hre  four  who  may 
reasonably  be  considered  famous  still — Balzac,  Chapelain, 
Kaean,  and  Voiture.  In  that  generation  Scarron  was 
never  one  of  the  forty,  nor  do  the  names  of  Descartes, 
Molebranche,  or  Pascal  occur ; it  must  not  be  aupiioscd  that 
any  lack  of  honour  was  intended  to  these  philosophers, 
i but  the  Freuch  Academy  had  not  come  to  consider  its 
doors  open  to  this  class  of  writers.  The  duke  of  Roche- 
foucauld declined  the  honour  from  a proud  modesty,  and 
I llotrou  died  too  soon  to  be  elected.  The  one  astounding 
omission  of  the  17th  century,  however,  is  the  name  of 
Molifere,  who  was  excluded  by  bis  profession  as  an  actor. 
On  the  other  hand,  the  French  Academy  was  never  more 
thoroughly  representative  of  letters  than  when  Uoileau, 
Corneille,  La  Fontaine,  Racine,  and  Quinault  were  all 
members  of  its  body.  Of  the  great  theologians  of  that 
and  the  subsequent  age,  the  Academy  contained  Bossuot, 
Flechier,  Fenelon,  and  Massillon,  but  not  Bourdalouc.  La 
Bruvere  and  Fontenelle  were  among  the  forty,  bnt  not 
! .Saint  - Simon,  whose  claims  as  a man  of  letters  were 
unknown  to  his  contemporaries.  Early  in  the  l*th 
century  almost  every  literary  |>ersonage  of  eminence 
found  his  place  naturally  in  the  Academy.  The  ouly 
exceptions  of  im[*ortance  were  Vauvenargues,  who  died 
too  early  for  the  honour,  ami  two  men  of  genius  of  dubious 
social  position,  Lcsage  and  the  Abbe  Provost  d’Exiles. 
As  the  Revolution  approached,  tho  ]-rr*ontul  of  the 
Academy  became  greatly  disturbed.  Montesquieu  and 
Voltaire  l>e longed  to  it,  but  not  Rousseau  or  Beaumarchais. 
Of  the  Encyclopa*dist!S  the  French  Academy  opened  its 
doors  to  D’Alembert,  Condorcet,  Volney,  Marmontel,  and 
La  lli»r]x’,  bnt  not  to  Diderot,  Rnllin,  Condillac. 
Helvetia*,  or  the  Baron  dllolbuch.  It  is  to  be  supjxised 
that  the  claims  of  Turgot  and  of  (Juesnay  did  not  appear  to 
the  Academy  sufficiently  literary,  since  neither  was  elected. 
In  the  trausitioual  jieriod,  when  the  social  life  of  lWi» 
was  distracted  and  the  French  Academy  provisionally 
closed,  neither  Andre  Chenier  nor  Benjamin  Constant,  nor 
Joseph  de  Mnistre  Ixmtuiio  enrolled  among  its  members. 
In  the  early  years  of  the  19th  century  considerations  of 
various  kinds  excluded  from  the  ranks  of  the  forty  the 
dissimilar  names  of  Lamennais,  Prudhon,  Comte,  and 
Berangur.  Critics  of  the  French  Academy  are  foud  of 
pointing  out  that  neither  Stendhal,  nor  Balzac,  nor 
Theophile  Gautier,  nor  Flaulnirt,  ixinetnitcd  into  the 
Mazarine  Palace.  It  is  not  so  often  remembered  that 
writers  so  academic  as  Thierry,  and  Michelet,  and  Qninet, 
suffered  the  anno  exclusion.  In  later  times  noil  her 
Alphonse  Daudet  nor  Edmond  de  Goncourt,  Guy  do 
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MaQDOMant  nor  Ferdinand  Fabiv,  has  been  among  the  | 
forty  immortals.  The  non-election,  after  a long  life  of  | 
distinction,  of  the  scholar  Fustel  do  Coulanges,  is  less  easy  j 
to  account  for.  Verlaine,  although  a man  of  great  genius, 
was  an  example  of  the  kind  of  }>crsoii  no  academy  can 
ever  be  expected  to  recognize.  Of  the  degree  in  which 
the  French  Academy  represented  the  highest  literary  j 
ability  during  the  last  quarter  of  the  19th  century,  an  ; 
examination  of  the  following  facta  will  offur  evidence,  j 
Of  the  forty  members  who  composed  it*  l*xly  at  the  , 
close  of  1875  only  three  were  still  alive  in  the  summer 
of  1901.  These’  were  M.  Ernest  Legouv6,  who  was 
elected  so  long  ago  as  1855;  M.  Emile  Ollivier,  elected 
on  the  7th  of  April  1870,  but,  in  consequence  of  the 
intractability  of  his  jKjlitieal  opinions,  never  formally 
received;  and  M.  M&ierea,  electe<l  in  1874.  The  first 
death  to  occur  iu  the  Academy  was  that  of  Patin  ; he  was 
succeeded  in  June  1876  by  the  distinguished  Latinist,  j 
M.  Gaston  Boissier.  To  succeed  the  poet  Autran,  j 
Victorien  Sardou  was  elected  on  the  i th  of  June  187/  ; 
Ilia  success  was  hotly  contested  by  the  duke  of  Audiffret- 
Pasquier,  and  one  vote  transferred  would  have  annulled 
the  election.  Iu  1878,  at  the  death  of  Thiers,  hU  scat  was 
taken  by  Henri  Martin,  that  of  Bernard  by  Ernest  Renan, 
and  tliat  of  Lomenio  by  Taine.  In  December  of  that 
year,  at  the  death  of  Dupanloup,  no  opposition  was  offered 
to  the  duke  of  Audiffrct-Pasquier,  although  he  was  in  the 
unique  position  of  having  never  published  anything  of  a 
literary  character.  For  two  years  there  was  no  change  in 
the  composition  of  the  French  Academy,  but  in  1880 
several  new  names  wore  added ; Maxime  du  Camp 
succeeded  to  Saint- Rene  Taillandier,  Iaibiche  to  Sacy,  and 
M.  Rousse  to  Jules  Favre.  In  1881  the  absence  of  the 
younger  poets  from  the  Academy,  which  had  been  much 
commented  on,  was  reformed  by  the  election  of  M.  Sully  - 
Prudhomme  in  the  place  of  Duvergier  de  Hauranne.  In 
the  same  year  Pasteur  followcnl  Litti*,  and  Cherbuliex 
Dufaure.  At  the  death  of  the  poet  Barbier,  Perraud,  . 
bishop  of  Autun,  was  unanimously  elected  in  1882 ; later  j 
on  in  the  same  year  Pailleron  replaced  Charles  Blanc  and  , 
Muzade  Cbampagny.  At  the  death  of  Sandeau,  the 
popular  writer,  Edmond  About,  was  elected  to  take  his  j 
place,  but  died  (January  1885)  too  soon  to  be  received.  | 
The  elections  in  the  latter  jiart  of  1884  were  more  numerous 
than  they  had  been,  in  a similar  period,  within  the 
memory  of  man.  M.  Coppee  had  been  admitted  in 
February  to  Like  the  plaeu  of  the  poet  Laprade.  The 
winter  elections  of  1884  included  Lease ps  in  the  room  of 
Martin,  Duruy  in  that  of  Mignet,  Bertrand  in  that  of  J. 
B.  Dumas,  and  M.  llalcvy  in  that  of  the  count  of  Haus- 
aonville.  After  this  extraordinary  influx  the  Academy 
was  for  some  time  at  rest,  but  in  1886  four  faiUtuilt  had 
to  be  filled  ; tliat  of  About  was  taken  by  Leon  Say  ; that 
of  Victor  Hugo  (at  his  expressed  wish)  by  Leconte  do  Lisle ; 
that  of  the  duke  of  Noailles  by  Edouard  Herve ; and  that 
of  the  count  of  Falloux  by  M.  Greard.  The  philosopher 
Caro  having  died  (July  1887),  he  was  replaced  by  the  his- 
torian, Count  Othenin  of  Haussonvillo  in  1888.  The  most 
age/1  member  of  the  Academy,  Viel-Castcl,  who  had  been 
bora  in  1800,  died  4th  Oct.  1887,  and  was  succeeded  by 
Admiral  Jurien  de  la  Graviere  ; Labiehe  (d.  Jan.  1888)  was 
succeeded  by  Meilhac  ; and  Desini  NLsard  (d.  25th  March 
1888)  by  the  Viscount  Melchior  do  Vogue,  all  these  in  1888. 
Augier,  the  playwright,  dying  on  25th  October  1889,  hi9 
fauUuil  was  filled  by  M.  ile  Freycinet,  after  a prolonged 
struggle  (11th  December  1890).  Octave  Feuillet  dying 
(28th  December  1890),  three  novelists  contended  for  hia 
seat — Emile  Zola,  Ferdinand  Fabre,  and  Pierre  Loti.  At 
the  first  voting  M.  Zola  stood  at  the  top  of  the  poll,  at  the 
sixth  scrutiuy  Pierre  Loti  was  declared  elected.  M.  Ernest 


Lavisse,  the  historian,  succeeded  Admiral  do  laGraviisre  in 
1892.  In  1893,  after  the  death  of  Xavier  Marmier, 
Viscount  Henri  de  Bonder,  the  poet,  who  had  been 
a constant  applicant  for  several  years,  was  at  length 
elected  by  a large  majority.  51.  Thureau-Dangin  on  the 
same  day  succeeded  Roussel ; in  March  Cliallemel-Ucour 
followed’  Renan  (died  October  1892);  and  in  June  M. 
Brunetifcrc  the  critic,  the  journalist  John  I-emoinne.  It 
prove/!  impossible  for  the  Academy  to  come  to  any 
understanding  about  tlio  faukvil  of  Taine  (who  died  March 
1893),  and  the  election  was  therefore  postponed.  In  the 
meantime  Muzade  died,  and  was  replaced  by  the  poet 
Heredia,  in  February  1894.  Finally,  after  what  seemed  an 
endless  straggle,  the  historian,  M.  Albert  Sorel,  secured  in 
May  1894  the  vacant  fauteuil  of  Taine;  and  M.  Paul 
Bourget  was  elected  on  the  same  day  to  succeed  Du  Camp. 
Later  elections  to  the  French  Academy  have  been  as 
follows:  in  1894,  M.  Henry  Houssaye ; in  1895,  M. 
Jules  Lemattre;  in  1896,  MM.  Anatole  France,  the 
Marquis  Costa  de  Beauregard,  Gaston  Paris,  Audi* 
Theuriet,  and  Albert  Vandal;  in  189/,  the  count  de 
Mun  and  M.  Gabriel  Hanotaux ; in  1898,  the  sculptor 
M.  Eugene  Guillaume,  ami  the  farce -writer  M.  Henri 
Lavedan ; in  1899,  the  jxfiitician  M.  Paul  Deschanel 1; 
in  1900,  the  novelist  M.  Paul  Hervieu  ami  the  critic 
M.  Emile  Faguet,  both  elected  on  the  15th  of  February, 
and  on  the  28th  of  June,  M.  Bert  helot ; iu^  1901, 
the  Marquis  de  Vogue,  the  archseologist,  ami  M.  Edmond 
Rostand,  the  poet  and  dramatist,  both  on  30th  May. 

(e.  g.) 

Academy,  Royal.  —The  Royal  Academy  of 
Arts  in  London,  to  give  it  the  original  title  in  full,  was 
founded  in  1768,  “for  the  purpose  of  cultivating  and  im- 
proving the  arts  of  ] minting,  sculpture,  and  architecture. 
Many  attempts  had  previously  been  made  in  Kugland  to 
form  a Bociety  which  should  have  for  its  object  the 
advancement  of  the  fine  arts.  Sir  James  Thornhill,  his 
son-in-law  Hogarth,  the  Dilettanti  Society,  made  efforts 
in  this  direction,  but  their  schemes  were  wrecked  by 
want  of  means.  Accident  solved  the  problem.  The 
crowds  that  attended  an  exhibition  of  pictures  held  in 
1758  at  tlio  Foundling  Hospital  for  the  benefit  of  that 
charity,  suggested  a way  of  making  money  hitherto  un- 
suspected. Two  societies  were  quickly  formed,  one  calling 
itself  the  “ Society  of  Artists,”  and  the  other  the  “ Free 
Society  of  Artists.”  The  latter  ceased  to  exist  in  1774. 
Thu  former  flourished,  and  in  1765  was  granted  a royal 
charter  under  the  title  of  the  “ Incorporated  {Society  of 
Artists  of  Great  Britain.”  But  though  prosperous  it  was 
not  united.  A number  of  the  memliers,  including  the 
most  eminent  artists  of  the  day,  resigned  in  1768,  and 
t headed  by  William  Chambers,  the  architect,  ami  Benjamin 
I West,  presented  on  28th  November  in  that  year  to  George 
III.,  who  had  already  showm  his  interest  in  the  fine  arts, 
a memorial  soliciting  his  “ gracious  assistance,  jiatroimgc 
ami  protection,”  in  “establishing  a society  for  promoting 
the  arts  of  design.”  The  memorialists  stated  that  the 
two  princqxal  objects  they  had  in  view  were  the  establish- 
ing of  “ a well-regulated  school  or  academy  of  design  for 
the  use  of  students  in  the  arts,  and  an  annual  exhibition 
open  to  all  artists  of  distinguished  merit ; the  profit 
arising  from  the  last  of  these  institutions M would,  they 
thought,  “ fully  answer  all  the  expenses  of  tile  first,  and, 
indeed,  leave  something  over  to  be  distributed  “ in  useful 
charities.”  The  king  expressed  his  agreement^  with  the 
pro] k sal.  but  asked  for  further  particulars.  These  were 
furnished  to  him  on  7th  December  and  approved,  and  on 
10th  December  they  were  submitted  in  form,  and  the 
I document  embodying  them  received  his  signature,  with 
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the  words  “ I approve  of  this  plan  ; lot  it  be  put  into 
aeration.”  This  document,  known  as  the  44  Instrument,'’ 
defined  under  twenty-seven  heads  the  constitution  and 
government  of  the  lloyal  Academy,  and  contained  the 
naaies  of  the  thirty-six  original  members  nominated  by 
the  king.  Changes  and  modifications  in  the  laws  and 
regulations  laid  down  in  it  have  of  course  been  made,  but 
none  of  them  without  the  sanction  of  the  sovereign,  and 
the  “ Instrument  ” remains  to  this  day  in  all  essential 
[articular*  the  Magna  Charta  of  the  society.  Four  days 
after  the  signing  of  this  document — on  14th  December — 
twenty- eight  of  the  first  nominated  members  met  and 
drew  up  the  Form  of  Obligation  which  is  still  signed  by 
every  academician  on  receiving  his  diploma,  and  also 
elected  a president,  keeper,  secretary,  council,  and  visitors 
in  the  schools ; the  professors  being  chosen  at  a further 
nxvting  held  on  the  17th.  No  time  was  lost  in  establish- 
ing the  schools,  and  on  2nd  January  1769  they  were 
opowl  »t  some  rooms  in  Adi  Mall,  a little  eastward  of 
the  ate  now  occupied  by  the  .Junior  United  Service  Club, 
the  president,  Sir  Joshua  Reynolds,  delivering  on  that 
(•■canon  the  first  of  his  famous  14  discourses.”  The  open- 
ing of  the  first  exhibition  at  the  same  place  followed  on 
26th  April. 


The  king  when  founding  the  Academy  undertook  to 
wijply  out  of  his  own  privy  purse  any  deficiencies  between 
the  receipts  derived  from  the  exhibitions  and  the  ex- 
J'enditure  incurred  on  the  schools,  charitable  donations  for 
srtUu,  Ac.  For  twelve  years  he  was  called  upon  to  do 
»,  and  contributed  in  all  something  over  £5000,  but  in 
j 1 ^ wa#  » surplus,  and  no  further  call  has  ever 
**  on  fbe  royal  purse.  George  HI.  also  gave 
the  Academy  rooms  in  what  was  then  his  own  jialace  of 
touMraet  House,  and  the  schools  and  offices  were  removed 
Sr-im,  but  the  exhibition  continued  to  be  held  in 
{,  till  the  completion  in  1780  of  the  now  Somerset 
Huuse,  when  the  Academy  took  possession  of  the  apart- 
nicnu  in  it  which  the  king,  on  giving  up  the  palace  for 
jovemment  offices,  had  expressly  stipulated  should  Iks 
provided.  Here  it  remained  till  1837,  when  the  Govern- 
ment, requiring  the  use  of  these  rooms,  offered  in  exchange 
a portion  of  the  National  Gallery,  then  just  erected 
iu  rafalgar  Square.  The  offer,  which  contained  no 
^lttions,  wa«  accepted.  But  it  was  not  long  before 
necessity  Jor  a further  removal  became  imminent, 
j ready  m 1850  notice  was  given  by  the  Government  that 
grooms  occupied  by  the  Academy  would  be  required  for 
, of  the  National  Gallery,  and  that  they 

Ww  to  give  the  Academy  £40,000  to  provide  tbera- 
'es  with  ^ building  elsewhere.  The  matter  slumbered, 
wc\er,  tul  1858,  when  the  question  was  raised  in  the 
Coim,toU8  •“  whether  it  would  not  be 
f°  turn  the  Academy  out  of  the  National 
. making  any  provision  for  it  elsewhere. 
an  • . ,Jc!,,ftV°n  flowed,  and  a royal  commission  was 
& jf  W .UJ  “to  inquire  into  the  present  position  of 
the  Academy  *n  elution  to  the  fine  arts,  and  into 
a aik4^  conditions  under  which  it  occupies 

wlii.di  T ^ftional  Gallery,  «fcc.”  In  their  report, 
tioiM  num}*‘r,of  P«>poeala  and  sugges- 

H-i?,  JJ"  toem  since  carried  out,  the  commissioners 
lU  i>  . . b,7  ^l  “come  to  the  clear  conclusion  that 
||  trum'i  , ,'lu*om.v  huve  no  legal,  but  that  they  have 
C v tPftrtlnenta  “t  the  public  expense." 
G^erBm?r?  I**1*  a,rea<iy  going  on  between  the 
theLtn.p  t ai*  *le  Academy  for  the  appropriation  to 
imwh«^.i°r>&  lJ?rtion  of  the  site  occupied  by  the  recently 
r'ff*:rcd  i5ur;Jn^ton  House,  °n  Which  the  Academy 
Tli*»  HUltaWe  buildings  at  its  own  expense. 

gJtutiom  were  renewed  in  1866,  and  in  March  in 


the  following  year  a lease  of  old  Burlington  House,  and 
of  a portion  of  the  garden  behind  it,  was  granted  to  the 
Academy  for  999  years  at  a peppercorn  rent,  subject  to  the 
condition  that  “the  premises  shall  be  at  all  times  exclu- 
sively devoted  to  the  purpose  of  the  cultivation  of  the 
fine  arts.”  The  Academy  immediately  proceeded  to  erect, 
on  the  garden  portion  of  the  site  thus  acquired,  exhibition 
galleries  and  schools,  which  were  opened  in  1869,  further 
additions  being  made  in  1884.  An  upper  storey  was  also 
added  to  old  Burlington  House,  in  which  to  place  the 
diploma  works,  the  Gibson  statuary,  and  other  works  of 
art.  Altogether  the  Academy,  out  of  its  accumulated 
savings,  lias  spent  on  these  buildings  more  than  £160,000. 
They  are  its  own  property,  and  are  maintained  entirely 
at  its  expense. 

The  government  of  the  Academy  was  by  the  44  Instru- 
ment ” vested  in  “ a president  and  eight  other  persons, 
who  shall  form  a council.”  Four  of  these  were  to  retire 
every  year,  and  the  seats  were  to  go  by  rotation  to  every 
academician.  The  number  was  increased  in  1870  to 
twelve,  and  reduced  to  ten  in  1875.  The  rules  jus  to 
retirement  and  rotation  are  still  in  force.  Newly-elected 
academicians  begin  their  two  years’  service  as  soon  as  they 
have  received  their  diploma.  The  council  has,  to  quote 
the  44  Instrument,”  “ the  entire  direction  and  management 
of  the  business”  of  the  Academy  in  all  its  branches  ; And 
also  the  framing  of  new  laws  and  regulations,  but  the 
latter,  before  coining  into  force,  must  be  sanctioned  by  the 
general  assembly  and  approved  by  the  Sovereign.  The 
general  assembly  consists  of  the  whole  body  of  acade- 
micians, and  meet*  on  certain  fixed  dates  and  at  such  other 
times  as  the  business  may  require  ; also  at  the  request 
to  the  president  of  any  five  members.  The  principal 
executive  officers  of  the  Academy  are  the  president,  the 
keeper,  the  treasurer,  the  librarian,  and  the  secretary,  all 
now  elected  by  the  general  assembly,  subject  to  the 
approval  of  the  Sovereign.  The  president  is  elected 
annually  on  the  foundation  day,  10th  December,  but  the 
appointment  is  virtually  for  life.  No  change  has  ever 
been  made  in  the  conditions  attached  to  this  office,  with 
the  exception  of  its  being  now  a salaried  instead  of  an  un- 
salaried post.  The  treasurership  and  librarian. ship,  both 
offices  originally  held  not  by  election  but  by  direct 
appointment  from  the  Sovereign,  are  now'  elective,  the 
holders  being  subject  to  re-election  every  five  years,  and 
the  keepership  is  also  held  upon  the  same  terms ; while 
the  secretaryship,  which  up  to  1873  had  always  been 
filled  like  tlie  other  offices  by  an  academician,  has  since 
then  boon  held  by  a layman.  Other  officers  elected  by 
the  general  assembly  are  the  auditors  (three  academicians, 
one  of  whom  retires  ever}’  year),  the  visitors  in  the 
schools  (academicians  and  associates) ; and  the  professors 
of  painting,  sculpture,  and  architecture — who  must  be 
1 members — and  of  anatomy  ami  chemistry.  There  Are  also 
j a registrar,  and  curators  and  teachers  in  the  schools,  who 
i are  apixiintcd  by  the  council. 

The  thirty- six  original  academicians  were  named  by 
George  III.  Their  successors  have  been  elected,  up  to 
1867,  by  academicians  only — since  that  date  by  acade- 
micians and  associates  together.  The  original  number  was 
fixed  in  the  44  Instrument M at  forty,  ami  has  so  remained. 
Each  academician  on  his  election  has  to  present  an 
approved  specimen  of  his  work — called  his  diploma  work 
— before  his  diploma  is  submitted  to  the  Sovereign  for 
signature.  On  receiving  his  diploma  he  signs  the  Roll  of 
Institution  as  an  academician,  and  takes  his  seat  in  the 
general  assembly.  The  class  of  associates,  out  of  whom 
alone  the  academicians  can  be  elected,  was  founded  in 
17G9~they  were  “to  be  elected  from  amongst  the 
exhibitors,  anil  be  entitled  to  every  advantage  enjoyed  by 
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the  royal  academicians,  excepting  that  of  having  a voice 
in  the'  deliberations  or  any  share  in  the  government  of 
the  Academy.”  Those  exhibitors  who  wished  to  become 
candidates  had  to  give  in  tlieir  names  at  the  close  of  the 
exhibition.  This  condition  no  longer  exists,  candidates 
having  since  1807  merely  to  be  proposed  and  seconded  by 
members  of  the  Academy.  On  election,  they  attend  at  a 
council  meeting  to  sign  the  lioll  of  Institution  as  an 
associate,  and  receive  a diploma  signed  by  the  president 
and  secretary.  In  1867  also  associates  were  admitted  to 
vote  at  all  elections  of  members  ; in  1 868  they  were  made 
eligible  to  serve  as  visitors  iu  the  schools;  ami  in  1886 
to  become  candidates  for  the  professorships  of  painting, 
sculpture,  and  architecture.  At  first  the  number  of 
associates  was  limited  to  twenty  ; in  1866  the  number  was 
made  indefinite  with  a minimum  of  twenty,  and  in  1876 
the  minimum  was  raised  to  thirty.  Vacancies  in  the  lists 
of  academicians  and  associates  caused  by  death  or  resigna- 
tion can  he  tilled  up  at  any  time  within  five  weeks  of  tho 
event,  except  in  the  months  of  August,  September,  and 
October,  but  a vacancy  in  the  associate  list  caused  by 
election  only  dates  from  the  day  on  which  the  new 
academician  receives  his  diploma.  Tho  mode  of  election 
is  the  same  in  both  causes,  first  by  marked  lists  and  after- 
wards by  ballot.  All  who  at  the  first  marking  have  four 
or  more  votes  are  marked  for  again,  and  the  two  highest 
then  go  to  the  ballot.  Engravers  have  always  constituted 
a separate  class,  and  up  to  1855  they  were  mini  it  ted  to 
tho  associatcship  only,  tho  uumber,  six,  being  in  addition 
to  the  other  associates;  now  the  maximum  is  four,  of 
whom  not  more  than  two  may  be  academicians.  A class 
of  honorary  retired  academicians  was  established  in  1862, 
and  of  honorary  retired  associates  in  1884.  The  first 
honorary  foreign  academicians  were  elected  in  1869.  The 
honorary  members  consist  of  a chaplain,  an  antiquary, 
a secretary  for  foreign  correspondence,  and  professors  of 
ancient  history  and  ancient  literature.  These  posts, 
which  date  from  the  foundation  of  the  Academy,  have 
always  been  held  by  distinguished  men. 

School*. — One  of  the  most  important  functions  of  tho  Royal 
Academy,  ami  one  which  fur  nearly  a century  it  discharged 
alone,  was  tho  instruction  of  students  in  art.  Tho  first  act,  as 
ha*  been  shown,  of  tho  m wly-founded  Academy  wan  to  establish 
school*  '‘an  Antique  Academy”  and  a “School  for  tho  hiving 
Model**  for  painters,  sculptors,  and  architects.  In  the  first  year, 
1769,  no  fewer  than  seventy-seven  students  entered.  A school  of 
painting  was  added  in  1815,  and  special  schools  of  sculpture  and 
architecture  in  1871.  It  would  occupy  too  much  space  to  follow 
the  various  change*  that  have  been  made  in  the  school*  since  tlieir 
establishment.  In  one  important  respect,  however,  they  remain 
the  same,  viz.,  in  the  instruction  being  gratuitous— no  fees  have 
ever  been  charm'd.  Up  to  the  removal  of  the  Academy  to  its  pre- 
sent quarters  the  schools  could  not  be  kept  permanently  open,  as 
the  rooms  occupied  l»y  them  were  wanted  for  the  exhibition.  They 
are  now  open  all  the  year  round  with  the  exception  of  a fortnight 
at  Christmas,  and  the  months  of  August  ami  September.  They 
consist  of  an  antiquo  school,  upper  and  lower  schools  of  painting, 
.t  school  of  drawing  from  tho  life,  a school  of  modelling  from  tho 
life,  and  an  architectural  school.  Admission  is  gained  by  sub* 
mitting  certain  specimens  of  drawing  or  modelling,  and  tho 
successful  candidates,  called  probationers,  have  thru  to  undergo 
a further  teat  in  the  schools,  on  jmssing  which  they  an?  admitted 
as  students  for  three  years.  At  the  end  of  that  time  they  are 
again  examined,  and  if  qualified  admitted  for  a further  term  of 
two  years.  These  examinations  ore  held  twice  a year.  in 
January  and  July.  Female  students  were  first  admitted  in 
I860.  There  are  many  scholarship,  money  prizes,  and  medals 
to  be  gained  by  the  various  claasea  of  students  during  the 
time  of  studentship,  including  travelling  studentship  of  the 
value  of  £200  for  one  year,  gold  and  silver  medals,  arid  prize* 
varying  from  £50  to  £10.  There  are  nerrnanent  curator*  and 
teacher*  in  all  the  schools,  hut  the  principal  teaching  is  done  by 
tho  visitors,  academicians,  and  associates,  elected  to  serve  in  each 
school.  The  average  cost  of  maiutaiuing  these  schools,  including 
salaries,  fees,  cost  of  model*,  prize*,  books,  maintenance  of 
building,  Ac.,  has  been  for  the  last  thirty  years  from  £5000  to 
£6000  a year.  This  sum  does  not  include’  the  cost  of  certain 
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scholarship  and  prizes  derived  from  moneys  given  or  beqnoathcd 
for  this  purpose,  such  as  the  Landseer  scholarships,  the  Creewidc 
prize,  the  Amiitago  prizes,  and  tho  Turner  scholarship  and  gold 
medal. 

Cfiftritif*.  — Another  of  the  principal  object*  to  which  the 
profit*  of  tho  Koval  Academy  have  been  devoted  has  been  the 
relief  of  distressed  artist*  ami  their  families.  From  tho  com- 
mencement of  the  institution  a fuud  was  set  apart  for  this 
purpose,  ami  subsequently  a further  sum  was  allotted  to  provide 
pensions  for  necessitous  member*  of  tlm  Academy  and  their 
widows.  Both  these  funds  were  afterwards  merged  in  the 
general  fund,  and  various  changes  have  from  time  to  time  been 
made  in  the  conditions  under  which  pensions  and  donation*  have 
lmen  granted  anil  in  their  amount.  At  the  present  time  pensions 
not  exceeding  a certain  fixed  amount  may  be  given  to  acade- 
mician* and  associates,  sixty  years  of  age.  who  have  retired  and 
whose  circumstance*  show  them  to  ho  in  need,  provided  the  sum 
given  doe*  not  make  their  total  annual  income  exceed  a certain 
limit,  ami  the  game  amounts  can  he  given  to  their  widows  subject 
to  the  samo  conditions.  No  pension*  arc  granted  without  very 
strict  inquiry  into  the  circumstance*  of  tne  applicant,  who  t* 
obliged  to  make  a yearly  declaration  as  to  hi*  or  her  income. 
Tho  average  annual  amount  of  these  pensions  has  been  latterly 
about  £2000.  Pension*  are  also  given  according  to  tho  civil 
semen  scale  to  certain  officers  on  retirement.  It  may  bo  stated 
Imre  that  with  the  exception  of  these  pensions  ami  of  salaries 
and  fees  for  official  service*,  no  member  of  the  Academy  derives 
any  pecuniary  benefit  front  the  funds  of  the  institution.  Dona- 
tions to  dittrstMxl  arti-t*  who  aro  or  have  been  exhibitors  at 
the  Royal  Academy,  their  widow*  and  children  under  twenty-one 
years  of  age,  are  mode  twice  a year  in  February  and  August. 
The  maximum  amount  that  can  he  granted  to  any  one  applicant 
in  one  donation  i*  £100,  and  no  one  can  receive  a grant  more  than 
once  a year.  The  average  yearly  amount  thus  expended  i*  from 
£1200  to  £1500.  In  addition  to  these  charities  from  its  general 
funds,  the  Academy  administers  for  the  benefit  of  artists,  m»l 
member*  of  the  Academy,  certain  other  funds  which  have  been 
bequeathed  to  it  for  chari tablo  purpose*,  viz.,  the  Turner  fund, 
the  Cousin*  fund,  the  Cooke  fund,  the  Newton  bequest,  and  the 
Edwards  fund  (are  below). 

Exhibition*. — The  source  from  which  have  been  derived  the 
funds  for  carrying  on  the  varied  work  of  the  Royal  Academy,  its 
schools,  it*  chanties,  and  general  cost  of  administration,  and 
which  has  euahled  it  to  spend  large  sums  on  building,  and 

firovided  it  with  the  mean*  of  maintaining  tho  buildings  ha* 
wen  the  annual  exhibitions.  With  the  exception  of  the  money 
left  by  John  Gibson.  R.A.,  Borne  of  which  was  spent  in  building 
the  gallery  containing  the  statues  and  bas-relief*  bequeathed  by 
him,  these  exhibitions  have  provided  the  sole  source  of  revenue, 
all  other  moneys  that  have  come  to  the  Academy  having  been 
either  left  in  trust,  or  hern  constituted  trust*,  for  certain  specific 
purposes.  Tho  first  exhibition  in  1769  contained  130  work*,  of 
which  more  than  one  half  were  contributed  by  members,  and 
brought  in  £61)9:17:6.  In  1780,  the  first  year  in  which  tho 
receipt*  exceeded  the  expenditure,  the  number  of  works  was 
489,  of  which  nearly  onc-third  were  by  members,  and  the  sum  re- 
ceived was  £3069  :1h.  This  increase  continued  gradually  with 
fluctuations,  and  in  1836,  the  last  year  at  Somerset  Hon**,  tho 
number  of  works  was  1154,  and  the  receipts  were  £5179:19*. 
No  groat  addition  to  the  uumber  of  work*  exhibited  took  place 
at  Trafalgar  Square,  but  the  receipts  steadily  grew,  and  their 
caroful  management  enabled  the  Academy,  when  tho  time  came 
for  moving,  to  erect  its  own  buildings  and  l>«como  no  longer 
dejicndcnt  on  the  Government  for  a homo.  Tho  greater  (pace 
afforded  by  the  galleries  at  Burlington  House  rendered  it  j»o#*ible 
to  increase  tho  number  of  work*  exhibited,  which  of  late  years 
ha»  reached  a total  of  over  2000,  while  the  receipt*  have  also 
been  such  a*  to  provide  the  means  for  further  building,  and  lor 
a largely  increased  expenditure  of  all  kinds.  It  may  be  noted 
that  the  number  of  work*  sent  for  exhibition  soon  began  to 
exceed  the  space  available.  In  1868,  the  last  year  at  Trafalgar 
Square,  the  number  sent  was  3011.  This  has  gone  on  increasing, 
with  occasional  fluctuations,  at  Burlington  Houm*,  and  the  year 
1900  saw  the  maximum,  so  far,  of  13,462.  The  annual  winter 
exhibition  of  work*  by  old  masters  and  deceased  British  artist* 
was  begun  in  1870.  It  was  never  intended  to  be  a source  of 
revenue,  but  appreciation  by  tho  public  ha*  so  far  prevented  it 
from  being  a cause  of  loss.  The  summer  exhibition  of  works  by 
living  artists  opens  on  tho  first  Monday  in  May,  and  closes  on  the 
liist  Monday  in  August.  Tho  winter  exhibition  of  works  by 
deceased  artists  open*  on  the  firet  Mnmlay  iu  January,  and  close* 
on  the  second  Saturday  in  Map'll.  Tho  gall*  Tie*  containing  the 
diploma  works,  the  Gibson  statuary,  ami  other  work*  of  art  are 
open  daily,  free. 

Presidents  of  the  Royal  Academy.— Sir  Joshua  Reynolds,  1763- 
92;  Benjamin  West  (resigned)  1792-1605:  James  Wyatt 
(president-elect),  1805;  Benjamin  West  (re-elcctcd),  1806-20; 
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Sir  Tiiomu  Liwnnee,  1990-30;  Sir  Minin  Archer  She*,  1850* 
£2;  Sir  Charles  Lock  KastUkr,  1850-65:  Sir  Fnndj  Grant, 
1366-78;  Frederick,  Lori  Li-i^htnn  of  Strvtton,  1878-96  ; Sir 
Juba  Everett  Millais,  Bart.,  1896;  Sir  Edward  John  Pointer, 
1WH. 

The  total  tmtnlx-r  of  Rcailcmicians  elected  since  the  foundation, 
•xeluitre  of  the  M.  original  member*,  is  192.  of  whom  L1A 
rreic.d  il^ir  art  educatiuu  in  the  Academy  s<*hno]a.  The  total 
MBbaraf  associates  elected  since  tho  foundation,  who  have  not 
narbsd  the  bighrr  grade,  inelu.sivo  of  the  Jii  now  living,  is 
Kr!.*f  whom  Isi  received  their  art  education  in  the  Academv 
xhool*. 

Tlic  total  number  of  students  admitted  since  1709  is  4697, 
auiing  % yearly  avenge  of  about  2»L  The  number  at  present  on 
the  looks  is  172. 

Tbp  library  contains  about  7000  volumes,  dealing  with  the 
Wftoty,  the  theory,  and  the  practice  of  the  various  brunches  of 
tbr  liii"  arts,  some  of  them  or  groat  rarity  and  value.  It  is  open 
daily  to  the  students  ami  members,  and  to  other  persona  on  a 
JTojkt  introduction. 

Tie  trust  funds  administered  bv  tho  Rova]  Academy  are : — 

The  Tnrner  fund  [J.  M.  \Y.  Turner,  S.A.),  which  provides 
nitcrn  annuities  of  £50  each,  for  artists  of  repute  not  members 
of  the  Academy,  alto  a biennial  scholarship  of  £50  and  a gold 
m*ial  fur  a ]andwa|*t  painting. 

The  Chant  rty  fumi  (Sir  Francis  Chan  trey,  R.A.),  the  income 
of  which,  paid  over  by  the  Chaiitrey  trustin'.*.  is  spoilt  on  pictures 
and  fr.-ulpttirc. 

The  Crtsuiekfund  (Thomas  Creswick,  K.  A.),  which  provide*  an 
inaiia]  prize  of  £90  for  a landscape  painting  in  oil. 

The  Coci*  fund  (E.  W.  Cooke,  R. A.),  which  provides  two 
annuities  of  £35  each,  for  painters  not  memliera  of  the  Academy, 
ev*.r  M\tv  years  of  age  and  in  need. 

The  Landseer  fund  (Charles  I^andscer,  R.A.),  which  provides 
tour  fcholardii]*  of  £40  each,  two  in  ]minting  and  two  in 
•fulj'tare,  tenablo  for  two  years,  open  to  students  at  the  cih!  of 
, *wo  yeAI*  of  atmUantaliip,  and  given  for  tho  l*-*t  work 
otme  during  tho  second  vnar. 

TliB  ^nitite^  fund  (fe.  Armitagr,  K.A.),  which  }>ro rides  two 
saatM,  prize*  of  £30  and  £10,  for  a design  in  monochrome  for  a 
•?'i«  picture. 

Tlw  C«mum  fund  (8.  Cousin*,  R. A.),  which  provides  seven 
•nuui.ksof  £80  each  for  deserving  artists,  not  members  of  tho 
T1  ,n  Bced  of  asincUnix*. 

b'lursi  (H.  C.  Newton),  which  provides  an  annual 
°ti  ^or  t l<t  *®di|S*nt  widow  of  a printer. 

ip  >izo  fu nd  (John  Itizni,  to  l*o  used  in  the  scientific  in- 


*n,°  the  nature  of  pigments  and  varnishes.  Ac. 

*J  u ‘'Jr?*  SUHd  W*  J*  fcdnaid*),  producing  £J0  a yci 
me  feoeflt  of  ]*m>t  artists  or  artistic  engravers. 

(Lord  Leighton,  P.R.A.),  received  from 
. ’ r 4a“,.1? Matthews  iu  memory  of  their  brother,  the  in- 

6f  *'  » f^01  *biL'h,  about  £300,  is  to  be  expended  on  tho  decoration 
**  V™*  H»om  and  buildings. 


JJj  literature  concerning  the 

u y . P^f'blcts  and  article*  of  more'or  less  ephemeral  value. 


Royal  Academy  consists 

• , —ore  or  less  ephemeral  value. 

•emu*  work*  are:  William  Saxuby.  The  History  of  the 
tiaaAn  . Art*.  Loudon,  1862  (withdrawn  from  circula- 

3J  J copyright).— /Zrtwrt  /row  the  Select  Com- 

V, _u,„  a.nd  th<lr  t^nnaeum  • ri'4  Manufactures,  with  the 

*'  ./  ..inuf:  aMti  Appendix.  London,  1 836.— Report  of 
Fr.jVu/v  1 wn  Royal  Academy,  with  Minnie*  of 

U<  L,ft  , ( ST"?’*:,  London,  1863. — Marti x A k<  hkh  Suek. 

U.'  id T™ T '*"•  18*0—0.  K.  LE4T.IK, 

P P j i j | **.*£*:  Life  ami  Times  of  Sir  Joshua  Reynold*, 
K.  Hodosos;  R.A  (the  into),  and 
Century"'  An  y Sfy!*  “Tl>«  Royal  Academy  in  the  Last 

mSS: L a!  But  I lie  chi.'f  smipTB  „f  inr„r. 

tl;r  ... , . . 1 *T’  minute-books  of  the  council,  noil  of 

fron^'  ‘“‘1  tl,e  *“”Ual  "l™"8'  whki'i  >>»««“. 

O’.  A.  K.) 

Accident.  Sre  Ixhurance. 

'l  lcfrQ  us'^  okiefly  ou  tin;  Stock  Exchango 
iMcry.in.  r “lhtr  ,ho  BCttlemcut  itself  or  tho 

Iti  iiirist  *ITn  °'u'  l*criodi«Rl  settlement  ami  the  next. 
cEstol  Zl\“1  * . tran**ctions  which  have  been 
consol* i t,w*. twice  a inoutli.  For  tran.sictiorm  in 
the  imhL,  “ JfT  k*n'lrwl  purities,  such  as  India  stocks, 
atnsidvrililA  ^ lament  occurs  only  once  a month,  Lut  a 
cadi,” r r f *4lrt,°  Lusineiw  in  them  is  done  “for 
excyi.t  mi  °r  ^riement  immediately.  For  most  securities 
"lung  aharea  the  settlement  extends  over  three 


days,  the  account  or  settlement  in  mining  shares  occupying 
four  days.  The  first  of  these  days  is  called  the  “ carrying- 
over  n or  “making-up ” day,  and  is  employed  in  adjusting 
the  accounts  open  between  tho  class  of  speculators  known 
as  “bulls,"  who  buy  securities  for  which  they  do  not  wish 
to  pay  in  the  hoj*j  of  selling  them  before  tho  settlement 
at  higher  prices,  and  that  known  as  “bears,”  who  sell 
securities  which  they  do  not  jiosscss  in  the  hope  of  buying 
them  Ijtsforc  the  settlement  at  lower  jirices.  The  second 
day,  where  there  are  throe,  and  the  second  and  third 
days,  where  there  are  four,  are  the  “ ticket  days  **  or  “ name 
days,”  when  purcliasers  of  registered  securities  pass  to 
the  sellers  tickets  setting  forth  the  names  into  which  the 
same  are  to  be  transferred.  The  last  is  the  “jaiyday,” 
“ settling  day,”  or  “account  day,”  when  money  balances, 
or  “ differences, ” have  to  lie  met,  and  brokers  who  have 
purchased  securities  must  be  prepared  to  pay  for  them  on 
deliveiy.  Much  of  the  work  of  the  Stock  Exchange 
account  is  carried  out  by  a department  of  that  institution 
corrcsjionding  to  the  bankers’  clearing  house.  Its  function 
is  to  bring  into  direct  communication  the  ultimate  buyer 
and  the  ultimate  seller  as  represented  by  their  njsjxjctivo 
brokers,  thus  eliminating,  for  the  purposes  ol  the  settle- 
ment, the  middleman  knowrn  as  the  “dealer”  or  “jobber." 
The  further  returns  of  the  bankers'  clearing  bouse,  con- 
cerning which,  in  illustration  of  the  financial  imjiortunro 
of  the  account,  figures  w«?re  given  in  the  ninth  edition 
of  the  Encyclopaedia  Britannica  (i.  91 ) down  to  1873,  uro 
as  follows : — - 


On  Fourth*  of 

On  St**cU  Kicking* 

• >n  Connnli 

Uih  Month. 

Account  Lajc. 

s-ttiin>;  Diy*. 

1873 

£272.156 

ooo 

£1.038.257.000 

£249.755.000 

1874 

265.127 

000 

1.010.456.000 

260. 214.1  >00 

1875 

ais.sio, 

ooo 

1.043.461.000 

251.572.000 

1876 

IK5.SW 

ooo 

161.091.000 

225.948.000 

1877 

212.630 

ooo 

7 >1,  QS5, 1.1  <K> 

228.264.000 

1S78 

217,753 

ooo 

795.443.000 

227.241.000 

1879 

aia.mx. 

ililH! 

842,937,000 

225.3S1.0C-0 

1880 

•216.809 

ooo 

1.131.867.000 

255, 22  L 000 

1881 

253.1 S3 

ooo 

1.383.430.000 

2<S.S64.000 

1882 

236.150 

ooo 

1.228.916.000 

278.387.000 

1SS3 

239.080 

ooo 

1.Q58. 703.  QUO 

V54.II2CI.OOI) 

1884 

242.659 

000 

060,023,000 

268,352.000 

1885 

221.873 

wfi 

935,<)84 -Odo 

mMiM 

IS86 

215,519 

ooo 

1 198,557.000 

263.497.000 

1887 

w> 

1.1  15.842,000 

297.199.000 

18  AH 

272.091 

ooo 

1.252.466,000 

S3V.470.UOO 

188V 

290.117 

ooo 

1.338,842,000 

351.690.000 

1890 

2 39. 107 

ooo 

1,416,513.000 

358.598.000 

1891 

26 1.501 

ooo 

1.067.403.000 

814.807.000 

1892 

260.422 

ooo 

1.022.764.000 

299.405.000 

1893 

268.084 

MOO 

1.002.601.000 

300.478.000 

1894 

■■ 

l«K 

964. 155.000 

301,4  48,000 

1895 

i 283.610 

ooo 

!.  30 1.679. 000 

34MM.OOO 

1896 

j 290,681 

ooo 

1.182,866,000 

380.354. 000 

1897 

j 302.  lit 

•755 

1 1 Kl'llM.OMO 

fl<12.6 10. 000 

1 h'.lfl 

1 381.267 

ooo 

mS  84 7,000 

402.861.000 

1899 

359.088 

ooo 

1.544. 295.000 

403.012.000 

1900 

| 372.163 

ooo 

1.339.571 .000 

•138. 125.000 

(a,  t>.  hJ 

Accountants.  -The  term  “accountant”  is  one  to 
which,  of  late  years,  its  original  meaning  luis  been  more 
generally  attributed — that  of  an  expert  in  the  science  of 
liook-keeping.  It  is  sometimes  adopted  by  book-keepers, 
but  this  is  an  erroneous  application  of  the  term  ; it  properly 
describes  those  competent  to  design  and  control  the  sys- 
tems of  accounts  required  for  the  record  of  the  multifarious 
and  rapid  transactions  of  trade  and  finance.  It  assumes 
the  possession  of  a wide  knowledge  of  tho  principles 
upon  which  accountancy  is  based,  which  may  be  shortly 
described  as  constituting  a science  by  means  of  which 
all  mercantile  and  financial  transactions,  whether  in  money 
or  in  money’s  worth,  including  oj orations  completed  and 
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engagement*  undertaken  to  be  fulfilled  at  once  or  in  a } 
future,  however  remote,  may  lie  recorded  ; and  this  science 
comprise#  a knowledge  of  the  methods  of  prejsiring 
statistics,  whether  relating  to  finance  or  to  any  transactions 
or  circumstances  which  can  he  stated  by  numeration,  and 
of  ascertaining  or  estimating  on  correct  buses  the  cost  of 
any  o|«ration  whether  in  money,  in  commodities,  in  time, 
in  life,  or  in  any  wasting  property.  Generally,  accountancy 
may  lie  described  as  being  the  science  by  means  of  which 
all  operations,  as  far  as  they  arc  capable  of  being  shown  in 
figures,  are  accurately  recorded  and  their  results  ascertained 
and  stated.  t 

The  origin  of  the  profession  of  accountancy  in  Great 
Britain  is  difficult  to  trace;  auditors  of  accounts  were 
naturally  of  very  early  existence,  being  mon- 
Hiatory.  tjon0(|  M officers  of  imprtance  in  the  .statutes 
of  Westminster  in  the  reign  of  Edward  I.  The  art  of  | 
accountancy  on  a scientific  principle  must  certainly  have 
been  understood  in  Italy  before  1495,  when  Friar  Lucas  do  ! 
Borga  published  at  Venice  his  treatise  on  book-keeping ; j 
but  the  first  known  English  t*jok  on  the  science  was  pub-  1 
fished  in  London  by  John  Gouge  or  Gough  in  1543.  It  is 
described  as  A Profitable  Treat yce  called  the  Instrument 
or  Boke  to  learn  to  knowe  the  good  order  of  the  kepyng  of 
the  fdmouse  recony  nge,  called  in  bit  in,  Dare  atul  Habere, 
awl,  in  Englyshe,  Debitor  awl  Credit  tor.  A short  book  of 
instruction  was  also  published  in  1588  by  John  Mellis  of 
Southwark,  in  which  he  says,  “ I am  but  the  renuer  and 
reviver  of  an  auncient  old  eopie  printed  here  in  London 
the  14  of  August  1543:  collected,  published,  made,  and 
set  forth  by  one  Hugh  Oldcastle,  Scholemaster,  who,  as 
appearetb  by  his  treatise,  then  taught  Arithmetike,  and 
this  booke  in  Saint  Ollaves  jiarish  in  Marke  Lane,”  John 
Mellis  refers  to  the  fact  that  the  principle  of  accounts  he 
explains  (which  is  a simple  system  of  double  entry)  in  “after 
the  forme  of  Venice.’*  The  very  interesting  and  able  book 
described  as  The  Merchants  Mirrour,  or  direction § for  the 
perfect  ordering  an d keeping  of  his  account s;  framed  by 
way  of  Debitor  and  Creditor , after  the  (so  tearmed)  Italian 
manner i by  Richard  Dafforne, accountant,  published  in  1635, 
contains  many  references  to  early  Ixtoks  on  the  science  of 
accountancy.  In  a chapter  in  this  book,  headed  “ Opinion 
of  Book-keeping's  Antiquity,”  the  author  states,  on  the 
authority  of  another  writer,  that  the  form  of  book-keeping 
referred  to  had  then  been  in  use  in  Italy  about  two 
hundred  years,  “but  that  the  same,  or  one  in  many  parts 
very  like  this,  was  used  in  the  time  of  Julius  Ciesar,  and 
in  Rome  long  before.”  He  gives  quotations  of  Latin 
book  keeping  terms  in  use  in  ancient  times,  and  refers  to 
“ex  Oratione  Ciceroni*  pro  Roscio  Conuedo and  he 
adds : “ That  the  one  side  of  their  booke  was  used  for 
Debitor,  the  other  for  Creditor,  is  manifest  in  a ccrtaino 
place,  Natunilis  Historic  Plinii,  lib.  2,  cap,  7,  where  hee, 
speaking  of  Fortune,  saith  thus : 

Hutc  Omni*  ExpiM, 

Huic  Oiuuia  Fcruntur  adepts  et  in  tota  Ration*  mortalium 
sola  Utrnnvpio  Pugilism  facit." 

An  early  Dutch  writer  appears  to  have  suggested  that 
double  entry  book-keeping  was  even  in  existence  among 
the  Greeks,  pointing  to  scientific  accountancy  having  been 
invented  in  remote  times. 

There  were  several  editions  of  Richard  Dafforne  a book 
printed— the  second  edition  having  l>een  published  in  1636, 
the  third  in  1656,  and  another  was  issued  in  1684.  Thu 
book  is  a very  complete  treatise  on  scientific  accountancy, 
it  was  beautifully  prepared  and  contains  elaborate  explana- 
tions ; the  numerous  editions  tend  to  prove  that  tho 
science  was  highly  appreciated  in  the  1 7th  century.  From 
this  time  there  has  been  a continuous  supply  of  literature 
on  the  subject,  many  of  the  authors  styling  themselves 


accountants  and  teachers  of  the  art,  and  thus  proving  that 
the  professional  accountant  was  then  known  and  employed. 
Very  early  in  the  18th  century  the  services  of  an 
accountant  practising  in  the  City  of  London  were  made  use 
of  in  the  course  of  an  investigation  into  the  transactions  of 
a director  of  the  South  Sea  Company,  who  had  been  deal- 
ing in  the  Compny’s  stock.  During  this  investigation  the 
accountant  appears  to  have  examined  the  books  of  at  leAst 
two  firms  of  merchants.  His  reprt  is  described  Observa- 
tions made  upon  examining  the  books  of  Sawbndge  ans. 
Company , by  Charles  Snell',  Writing  M Aster  and  Account 
ant  in  Foster  Lane,  London. 

In  1799,  when  Holden’s  Triennial  Directory  of  London, 
Westminster,  and  Sou t fata rk  was  first  published,  1 1 indi- 
viduals and  firms  were  therein  described  as  accountants ; 
in  the  same  Directory,  for  the  period  1809-11,  the  number 
had  risen  to  24 ; and  in  that  for  1822-24,  there  were  73 
firms  of  practising  accountants  recorded. 

It  will  tie  noticed  that  the  English  l.x>nks  dealing  with 
scientific  book-keeping,  to  which  reference  has  been  made, 
were  written  at  a time  when  the  English  anti  Dutch 
were  very  actively  engaged  in  foreign  trade,  in  succession 
to  the  Italian  merchants  of  the  14th,  15th  and 
1 6th  centuries  J but  it  was  not  until  the  begin- 
ning  of  the  19tli  century  that,  in  consequence  meotm 
of  the  adoption  of  improved  methods  of  manu- 
facture and  transit,  resulting  from  the  application  of  water 
and  steam  power  to  manufactures  and  methods  of  convey- 
ance which  largely  increased  the  trade  of  Great  Britain, 
the  profession  of  an  accountant  became  one  which  men 
of  scientific  knowledge  and  capacity  adopted  for  their 
business  career.  Corporations  and  companies  were 
formed  to  carry  out  large  oprations  previously  cither 
left  to  the  State  or  not  undertaken,  and  for  the  de- 
velopment of  trades  and  manufactures  which  were 
becoming  less  profitable  when  carried  on  by  hand  lalxmr 
and  with  limited  capital ; and,  for  these,  the  services  of 
public  accountants  were  necessarily  required  to  devise 
systems  of  accounts  and  methods  of  control,  ami  to  enable 
the  results  of  the  various  transactions  carried  on  to  1)© 
ascertained  with  the  least  waste  of  pwer  or  chance  of  loss 
by  negligence  or  fraud.  The  large  number  of  companies 
formed  in  1843  and  1844,  when  a great  amount  of  capital 
was  invested  in  railways  ami  extensive  s|>cculation  resulted, 
also  added  to  the  demand  for  the  services  of  profes- 
sional accountants.  The  Companies’  Clauses  Consolida- 
tion Act  made  provision  for  the  audit  of  the  accounts  of 
companies  regulated  by  Act  of  Parliament  and  gave  some 
extensive  powers  to  the  auditors,  who  are  now,  to  a very 
large  extent,  selected  from  among  professional  accountants. 
The  Companies  Act  of  1862  led  to  a large  extension  of 
the  business  of  accountants,  both  as  auditors  ami  liquid- 
ators of  companies ; and  the  Acts  relating  to  bankruptcy 
jsissed  between  the  years  1831  ami  1883  added  to  the  work 
devolvipg  on  professional  accountant*.  The  Companies 
Act  1879,  which  affected  banking  companies,  made  pro- 
vision for  the  audit  of  their  accounts,  and  it  has  been 
found  desirable,  in  most  rases,  to  appint  professional 
accountants  to  this  duty.  The  exprience  and  professional 
knowledge  of  trained  accountants  have,  in  fact.  Wn 
utilized  by  their  appintment  as  auditors  in  the  majority 
of  joint-stock  companies,  whether  manufacturing,  banking, 
trading,  or  created  for  any  other  purpse.  Until  the 
Companies  Act  1900  was  passed  there  was  no  general 
obligation  upn  limited  companies  to  have  auditors ; this 
Act  not  only  requires  that  auditors  shall  be  appinted 
in  all  cases,  but  provides  for  their  remuneration,  and  to  a 
limited  extent  defines  their  rights  and  duties.  This  modi- 
fication of  the  law  relating  to  compnies  will  doubtless 
, have  a beneficial  effect  upn  their  management,  m it  pro- 
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riJa  a wry  neresraiy  control  upon  the  operations  of  ducecl.  This  delegation  of  duty  by  auditors  is  generally  w ell 
directors,  »na  enables  the  shareholders  to  obtain  an  indc-  understood,  and  is  in  accordance  with  the  requirements  of 
piident  opinion  on  the  transactions  and  position  of  the  those  concerned ; but  there  has  been  a tendency  of  late 
companies  in  which  they  are  interested.  The  legislature  , years  to  enlarge  the  res]>onsibilities  of  auditors  to  an  ox 
™““J  find  “ ,«“.v  to  formulate  at  all  clearly  tent  which,  if  persisted  in,  might  render  it  dangerous  for 

the  duties  of  auditors,  and  it  -seems  reasonable  to  suppose  men  of  reputation  and  means  to  accept  the  duties.  It  is  to 
tbi  wij  general  definition  will  prove  an  impossibility,  be  hoped  that  future  legislation  may,  on  the  one  band, 
w the  work  which  auditors  undertake  must  vary  very  secure  the  faithful  jierformance  of  difficult  work  bv  com- 
tridely,  and  depends  largely  upon  the  scope  of  the  opera-  latent  men;  and,  on  the  other,  not  leave  an  Auditor 
tiona  the  accounts  of  which  ure  to  lie  examined  : at  the  resjionsible  to  the  extent  of  his  means  either  for  some 
Mine  ume,  the  provisions  made  mark  a distinct  advance  carelessness  on  the  part  of  a clerk,  or  for  an  inaccurate 
10  comjany  law,  and  will  probably  create  a considerable  decision  at  a time  of  pressure  on  a matter  respecting 
unease  in  the  demand  for  the  services  of  accountant*  w'hich  he  is  probably  unable  to  obtain  comjietent  advice 
The  duties  of  practising  accountants  cover  a very  wide  without  disclosing  that  which  it  is  his  duty  to  keep 
area:  they  act  us  trustees,  liquidators,  receivers,  and  secret 

D*tir%.  managers  of  businesses,  the  owners  of  which  are  While  the  number  of  practising  accountants  has  of  late 
, lrV  default  or  their  afiairs  in  liquidation,  both  years  been  steadily  increasing  and  their  services  are 
tindn  the  direction  of  the  courts  and  by  appointment  of  correspondingly  appreciated,  the  necessity  for 
atditors  and  others;  they  are  largely  engaged  as  arbi-  controlling  those  exercising  the  profession  and  0r**a,*a' 
tm.ors,  umpires,  and  referees  in  differences  relating  to  for  improving  its  status  has  naturally  become  t,on' 
matters  of  account  or  finance ; they  prepare  the  accounts  apparent  The  first  important  steps  in  this  direction  were 
rtoecuuw and  trustees,  and  the  necessary  statements  of  taken  by  the  accountants  in  Scotland— the  Society  of 
ire  in  cases  of  bankruptcy,  both  of  firms  and  companies ; Accountants  in  Edinburgh  being  incorporated  by  royal 
ity  prvjttre  accounts  for  prosecutions  in  cases  of  fraud  charter  in  1854  ; similar  societies  in  Glasgow  and  Aber- 
so  ^conduct : and  they  are  constantly  called  ujion  to  deen  being  also  incorporated  by  charter  in  1855  and  1867. 
jmme  and  properly  state  the  accounts  of  complicated  The  Institute  of  Accountants  was  formed  in  Loudon  in 
reaction*.  Their  services  are  commonly  required  to  1870,  but  did  not  receive  a royal  charter  until  the  11th 
°f  businesses  intended  to  be  sold,  either  May  1880,  when  all  the  then  existing  accountants'  societies 
private  \ or  to  companies  by  means  of  a published  and  institutes  in  England  were  incorporated  as  the  Insti- 
F^jwtus ; and,  in  cases  of  compulsory  purchases  of  bind-  tute  of  Chartered  Accountants  in  England  and  Wales,  and 
^ s J oompaniea  ami  public  bodies,  the  state-  means  were  provided  by  which  all  the  then  practising 

ietl. S ii  1 1<?  Vro?ts  businesses  1°  be  acquired  are  accountants  in  these  countries  could  claim  membership 

23.  l ^ them,  In  a very  large  number  of  thereof.  In  the  year  1885  the  Society  of  Accoun tan ts and 
“j  * u operations  they  are  called  upon  to  give  advice  Auditors  was  incorporated,  but  has  obtained  no  charter; 

• P^ro  accounts,  and  in  few  business  matters  requir-  this  body,  while  numbering  among  its  members  a con- 
X*10  11161  i cul,ML^t‘ori5  or  involving  the  investigation  siderable  number  of  practising  accountants  in  the  United 
fy***  V^cnktiy  w'here  a considerable  acquaint-  Kingdom,  also  includes  treasurers  and  accountants  to 
principles^ of  law  is  needed,  are  their  cities  and  boroughs  in  England,  as  well  us  clerks  to 
^ JltJ lze^-  of  most  important  duties  chartered  and  other  accountants.  A large  proportion  of 

thh  \ ^ ac^0lUltant-s  i*  the  audit  of  accounts,  and  its  members  also  consists  of  accountants  practising  abroad. 

O'-./  las'  kite  years,  been  widely  extended.  In  1888  an  Institute  of  Chartered  Accountants  was  formed 
f’  ,r*  WCre  *PP°lnted  to  examine  and  vouch  in  Ireland,  and  a great  many  institutes  and  societies  have 
Ja»d«  i Q \rt  r#CSI>^  an<^  l‘a*v,lu‘n^'5  * but  the  provisions  been  formed  in  the  British  colonies  and  in  the  United 
twiiurwL  °i  S f ™iftmen.t  *n  elation  to  audit,  and  the  States,  some  of  which  have  local  charters.  It  is  curious  to 
eu  of  most  articles  of  association  of  limited  note,  however,  that,  outside  the  United  Kingdom,  it  was 
Aatiton.  coni} mines  put  much  graver  responsibilities  on  only  in  the  British  colonies,  and  lately  in  America,  that 
«rtifv  tn  ,r  °rH*  W°°  are  now  8CI,eral,y  required  to  associations  of  practising  accountants  existed,  until,  in 
Mid  <'th  r eaminw’*Y  °f  balance  sheets  ami  of  revenue  1895,  an  Institute  of  Accountants  was  founded  in 
'olves  aruni'lt"'  i»erformance  of  which  duties  in-  Utrecht  for  Dutch  accountants ; when,  although  the 

®,oro  know-ledge  of  accounts  than  was  once  re-  principles  of  accountancy  have  been  well  understood 
be  skilled  effic,ency»  moat  cases,  of  audit* conducted  and  practised  in  Holland  since  the  16th  century,  and 
iionai  ^a|atC?unt!lIl.ti5  ^ be  public  to  attach  excep-  probably  earlier,  it  was  found  necessary  to  borrow  the 

^tensive  k °.j,r  ^udit  certificates,  and  to  demand  words  “accountant  "and  “accountancy  ” "from  the  English 
tju-  n .iri ;♦  J10,  and  ability  in  the  conduct  of  langunge  to  convey  to  the  Dutch  an  idea  of  the  meaning 

S*r 1?  tho  BWOums  uf.  PobKe  compmira.  One  I of  the  Terms. 

ii,q,.w  *,  re"?ent  ’"'“ja  >»  generally  regarded  us  ■ The  Institute  of  Chartered  Accountants  in  England 
vtrv  oxpedit’  lK]  . * 1 ,e  work  of  audit  should  be  and  Wales,  on  the  1st  June  1900,  numbered  3195 

stand  that  wara l,er‘ormed  ;for  it  is  easy  to  under-  members,  of  whom  2469  were  practising  in  England 
eomripy  ' , vj?  j.  presentation  of  the  accounts  of  a and  Wales,  and  119  were  practising  abroad  ; the  majority 
delayed  in  co  ^ ^tetr*bution  of  dividends  materially  of  the  other  members  (607)  having  passed  the  qualifying 
wemid  re«iltC2*|0nC^  aUt*‘^  *nuch  inconvenience  examinations  of  tlie  Institute.  In  the  three  chartered 

^udu  of  bn  ^ * 6 Vub,e  of  {be  criticism  of  the  bodies  in  Scotland  there  were,  at  the  end  of  1899,  698 
if  it  c<jUij  , °PerHtions  would  be  much  deteriorated  members,  of  whom  about  four-fifths  were  in  practice ; and 
inert  cloned  *f  m y v**7  shortly  after  the  accounts  tho  Irish  Institute  numbered  50  members,  of  whom  12 
Urge  ronrerns  n . j”1®***  circumstauces,  in  the  cases  of  were  in  practice.  The  list  of  1344  members  of  the  Society 
i*  w*'*e  mm^ulrions  and  numerous  of  Accountants  and  Auditors  in  the  United  Kingdom, 

help  of  trained  18  l?eceMary  *hat  auditors  should  have  the  dated  June  1900,  docs  not  enable  a classification  to  bo 
details  ^ljstant*^  ,u‘d  thus  the  personal  examina-  made  between  those  practising  as  accountants  and  those 
uuni-t  *'  1 aiu.ltor  himself  is,  to  a large  extent,  otherwise  engaged  ; but  it  may  fairly  be  assumed  that 
rj  an<^  lbe  cost  of  audit  materially  re-  aliout  five-eighths  of  this  number  were  practising.  Making 
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Accrington  parliamentary  division  of  Irtncashir®,  England, 
19  mile*  X.  of  Manchester  by  rad.  Modern  erections  are 
Established,  Free,  Congregational.  Baptist,  and  Methodist 
churches,  and  a municipal  technical  school.  ltye-anrks, 
chemical  manufactures,  and  manuiuctures  of  machinery 
for  the  cotton -mills  have  been  established.  Area,  34dS 
acres.  Population  in  1981,  31,435;  in  1891,  3S,b03; 
in  1901,  43,076. 
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an  allowance  for  public  accountants  who  arc  not  members 
of  any  of  the  institutes  ami  societies  mentioned  above,  it 
would  appear  that  about  4000  persons  wore,  at  the  begin- 
ning of  tboyear  1900,  practising  a«  public  accountants  m 
the  United  kingdom. 

Accra.  See  Gold  Coast. 

Accrington,  a municipal  borough  (1878),  in  the 
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or vlations,  the  aetion  penetrates  farther  into  the  plate,  furnishing 
each  time  a terser  quantity  of  apongy  1 bO,  on  one  plate  and 
of  sjangy  lead  mi  the  other.  It  lollows  tliat  the ' duration  of  the 
suceessive  eltaiging  currents  also  menaUM.  At  the  begiumns.  a 
few  minutes  suftce;  s:  the  end.  many  hours  are  required.  After 
the  tort  sit  or  eight  cycles,  Plante  allowed  a |««otl  “f 
hnfiocc  reversing,  ife  elainierl  that  the  1 bO,  formed  by  reversal 
alter  reroac  »**  more  sin  ugly  adherent,  and  also  more  crystalline 
than  If  no  repose  were  allowed.  The  following  figures  show  the 
relative  amounts  of  oxygen  absorlied  by  a gtren  plate  turn- 
eessive  charges  i between  one  charge  and  the  nett  the  plate 
stood  in  reposo  for  the  time  stated,  then  wat  rednoed,  and  .gam 


HE  early  study  of  electrolysis  maibi  scientific  men 
acttnainterl  with  what  were  called  secondary  current* 
and  polarization.  Tit.,  former  were  first  used  by  Grove 
whose  gas  buttery  may  1*  called  the  first  accumulator;  but 
systematic  search  for  the  best  effects  was  not  undertaken  till 
1859  when  Plante  began  a masterly  and  fruitful  investi- 
gation. He  si*»n  produced  his  well-known  tmltery,  a cell 
with  higher  electromotive  force  and  tpnatcr  cumrnt  vteldtng 
power  titan  any  other  practical  combination.  Hu  obtMmd 
these  results  by  putting  haul  plates  into  dilute  sulphuric 
acid  and  sending  a current  through  ; after  a few  reversal* 
ho  found  one  plate  to  1*  covered  by  peroxide  of  lead,  the 
other  with  a porous  mass  of  lead.  He  set  hiutself  to 
aeon tuUUt  energy  in  the  cell,  by  which  he  meant  the 
formation  of  a quantity  of  the  active  materials.  The 
names  given  to  mantes  first  cell  have  lecn  frequently 
misunderstood.  The  terms  secondary  battery,  storage 
battery,  and  accumulator  have  been  taken  to  indicate  that 
there  was  an  accumulation  or  storage  of  electricity  or  of 
electric  current : but  the  error  is  not  Plante  *,  as  is  clear 
from  hi*  declaration  tliat  his  couple  is  able  to  give  dis- 
charge* of  long  duration,  or  to  retain  its  charge  for  a long 
time.  “ et  dViimtagastner  ain*i  le  tmvnil  chimifu*  de  la 
pile  voltaique.”  The  value  of  the  cell  arises  from  a happy 
combination  of  properties.  The  three  active  materials 
are  peroxide  of  hail,  spongy  metallic  lead,  and  dilute 

rtdplmric  mud.  Of  I *“lSte  ^U~^7ralU  VAiTwOmd.  yst  the*  objec- 

dopolanxer  ; the  lead  W a sufficiently  *o<k1  electropositive  weM  urKed  tR<*ra.  They  required  too  much  time  to 

metal ; and  the  dilute  sulphuric  acid  lias  a very  high  con-  I «form».  t],c  *pongy  mas***  (PRO.,  more  axially)  fell  off  for 
duetivitY  for  an  electrolyte.  Moreover,  the  two  solid  want  of  mechanical  support,  and  tin:  mcjiuratiu^  stni«*  of  caout- 


8*f«zat«  Periods  of 
Rupmc. 

Charg*. 

BrtaUv  Amount  of  1 
Pnruxitle  furntod-  j 

First 

“ T-o 

18  ii- iurs 

Second 

2 dars  j 

Third 

4 M 

Fourth 

214 

2 M 

Fifth 

2*4S 

ind  so  on  for  many  day*. — (Gladstone  ami  in  be,  tnanwrii  oj 
Seconder*  iinUeru*  . Seeing  that  each  plato  is  m tnrn  oxidiwd 
xud  then  reduce*!,  it  is  evident  that  the  spongy  Dad increase 
at  the  same  rate  on  the  other  plato  of  the  cell,  pie  process  or 
“ forming  *’  thus  hrioily  described  was  not  continued  indefinitely, 
but  only  till  a fair  proportion  of  the  thickness  of  the  plates  was 
converted  into  the  spongy  material,  PRO.  and  PR  respectively. 
After  this,  reversal  was  not  permitted,  the  cell  being  put  into 
UM  sod  always  i-lutrecd  ia  a given  direction.  If  the  process  of 
farming  by  reversal  be  continued,  the  |>ositive  plate  is  ultimately 
all  converted  into  PRO,  and  falls  to  pieces. 


nassocc  I.f  the  charging  current,  the  original  I'bO.  and  l’b  ehiogrei  to  PbO„  white  that  on  tho  - electrode  is  reduced  to 
1 i .h»w  nriwinallv  oecnniod.  I spongy  bad.  Tim.  one  coutmoous  opretion,  lasting  iwrh.jo 


kre  reproduced  in  the  places  they  origiimlly  nccupiorl  j t^iTjETrf'iiy ^ reversals,  which.  with 

Thus  there  is  no  material  change  in  the  distribution  of  of  w ]lLst  J mucll  ^ three  months.  Faure  used 

maSsSes  of  Active  material.  Lastly,  the  active  mntenals  fe^  ^ a separating  membrane,  Rut  its  use  was  soon  abolished 


an-  in  a porous,  sixmgy  condition,  so  that  the  acid  ia  by  methods  of  construction  due  to  Volckmar,  Sellon,  Swan,  and 

within  reach  of  all  parts  of  them.  The  resistance  of  the  other*.  nie»eiov..„t.ir»  ,»ittl,o,«:o  not  on  teJ^°*J""9 
wiuuii  it.4m.ji  l . . , , to,*  iuto  the  holes  of  a und,  which,  when  carefully  design®*!, 

cell  is  low,  while  the  energy  of  the  chemical  action  to  j |frarJj  ^ ,ul,1Kirt  to  the  spongy  masses  and  does 

which  it  gives  rise  imparts  a high  electromotive  lorcc.  i w;t|,  nlc  nMemity  for  Iclt,  Ac.  Tliey  aro  mure  satisfactory, 
...  . . howerer,  as  supporters  of  irpongy  lead  than  of  tho  peroxide,  since 

Plante  cnrefnlly  studied  the  changes  which  occur  in  the  forma*  mt  Qf  t!0t5Uct  in  tne  latter  the  acid  gives  rise  to  a 


Plante's 

call. 

When  a charging  current  i*  scut  throng' 

liberated 


tion,  charge,  and  discharge  of  the  cell.  Iu  forming, 
he  placed  two  sheets  of  lead  in  sulphuric  acid,  separat- 
ing them  by  narrow  strips  of  caoutchouc  (Fig.  1). 
ttnriur  current  if  scut  through  the  cell,  tho  hydrogen 
at  plate  A 
escape*,  a small  quantity 
possibly  Ireing  spent  in  re- 
ducing the  surface  film  of 
oxkle  generally  found  on 
lead,  Some  of  the  oxygen 
is  always  fixed  ou  the 
positive  plate  B,  forming 
a surface  film  of  peroxide. 
After  a few  minutea  the 
fiq.l.  current  Is  reversal,  plate 


9 point  c.  — — ‘v  ■ • 

local  action,  which  slowly  destroys  tho  grid.  Disintegration 
follows  sooner  or  lister,  though  the  l»c*t  lnak*  ra  arc  able  to  ilefer 
tin*  failure  for  a fairly  long  time.  Efforts  have  been  made  by 
Tribe.  Fitzgerald,  and  others  to  dispense  with  a supjiorting  grid 
for  the  positive  plate.  Rut  these  attempts  have  not  vet  been 
successful  enough  to  enable  them  to  compete  with  the  other 
forms. 

The  following  description  of  well-known  forms  *>f  cells 
will  illustrate  the  methods  adopted  at  the  present  time. 

Pi-anti  Ttf/te.  — “Chloride  Accumulator  ” cells  derive 
their  name  from  the  fuel  tliat  chloride  of  lead  is  used 
in  making  the  negative  plates.  There  is  no  c/»forfs* 

, , chlorine  or  chloride  in  the  cell  when  ready  #«■««* 

,A  i^l1ro^^Yh„ile>.lj!  ! for  use.  For  the  negative  plates,  the  chloride  ,mton' 


prroxide  previously  formal  on  B i»  redueal  to  metallic  lead  in  a - . .'  . , , . - " * . inmiwratiire  of 

spongy  sure.  By  refwatal  revoreals,  tho  snrfmoe  of  each  plate  is  ^ *s  “c*ted  in  iro»  IWI^  at,  a , ' l 

alternately  |*roxidu*d  and  reduced  to  metallic  lead.  In  successive  I about  000”  C.,  and  then  carried  by  plumbago  crucibles  to  a 
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mould,  where  it  is  cast  into  short  hexagonal  prisms  or 
pisiillrs.  These  are  arranged  in  the  lH>ttom  half  of  a 
piiUi  moult [,  the  top  half  of  which  is  permanently  fixotl 
to  a hydraulic  prose ; 
the  press  is  closed  and 
molten  lead  is  in- 
jected under  a pres- 
sure of  150  Il>  per 
square  inch,  to  till 
in  the  spaces  lietweeti 
thorn.  They  are  thus 
embedded  in  a lead 
plate  whose  thick- 
ness is  equal  to  their 
own  length,  their 
ends  being  flush  with 
the  face  of  the  plate. 
The  chlorine  has  now 
to  la)  extracted, 
which  is  done  by 
putting  the  plate  be- 


which  form  the  positive  plate  becomes  covered  with 
peroxide. 

In  the  “ Monobloc  ” cell,  the  general  appearance  and 
arrangement  of  which  are  shown  in  Fig.  4,  the  jiosnive 
block  is  built  up  of  corrugated  sheets  of  lead, 
perforated  by  rectangular  holes.  When  these 
]»erf orated  sheets  have  lx**n  laid  on  each  other 
to  a height  of  about  9 inches,  and  the  four  corners 
burned  to  stout  lead 
fillets,  a very  com- 
pact block  if?  ob- 
tained, to  all  parts 
of  which  acid  is  able 
easily  to  penetrate. 

The  negative  plate 
consists  of  a series 
of  rods,  each  having  I 
a lead  core  on  which 
lies  spongy  lead. 

These  are  burned  to 
a lug  at  the  top,  and  each  rod  being  enclosed  in  a per- 


forated ebonite  sheath  the  whole  is  put  into  the  jierfora- 
tioiu  of  the  positive  blocks.  These  cells  have  been  used 
on  the  tramway  cars  at  Ghent  and  other  places  on  tho 
Continent. 

Patted  Type*. — The  best-known  cell  of  this  type  is  tins 
F.p.8.  cell,  made  by  the  Electric  Power  Storage  Company. 
The  fttste  for  the  positive  plates  is  a mixture  of  e p s wi/ 
red  lead  with  sulphuric  acid,  ami  for  the  negative 
plates  litharge  is  used  instead  of  red  lead.  Different 
forms  of  grids  arc  adopted,  according  to  the  special  pur- 


ftq  5 


fig  6 


iK.se  for  which  tho  cells  are  intended.  For  ordinary  iso- 
ated  installations,  the  grid  wall  has  a flection  shown  in 
Fig.  5,  the  holes  A,  as  seen  from  the  direction  of  the  arrow, 
tiefng  square  ami  slightly  larger  on  the  negative  than  on 
the  positive  grid.  For  rapid  discharges  (up  to  two  hours) 
the  negative  grid  is  much  the  same,  except  that  the  hohsa 


tween  sheets  of  zinc  in  chloride  of  zinc 
solution,  when  the  zinc  takes  chlorine 
from  the  lead  chloride,  ami  leaves  the 
nylaliir  lead  in  >\  finely-divided,  porous 
condition  in  the  spice  previously  nccu- 
pi«l  by  the  chloride.  After  several  wash- 
|B^,  tho  plate  is  mad©  a negative  jh>Io 
id  sulphuric  acid  fur  a little  while,  to 
ensure  aWjIutt*  freedom  from  chlorine, 
and  is  ttan  ready  for  use.  Fig.  2 shows 
the  negative  plate  in  petition  in  a cell. 

Tae  Wes  in  the  hexagonal  plugs  are  to  facilitate  diffusion 
of  tciii  For  the  positive  plates,  lead  gri»U  are  first  cast 
^sder  procure,  the  mould  being  arranged  to  give  a plate 
of  hud  0 4 inch  thick,  pierced  by  a number  of  circular 
holes  about  half  an  inch  in  diameter  with  slight  counter- 
sinks on  the  faces.  Into  each  of  these  holes  is  thrust 
a n»l!  nr  rosette  <4  lead  ribbon,  which  has  first  been  cut  to 
^ght  breadth  (equal  to  the  thickness  of  plate),  then 
n 4w4  or  gimpod,  and  finally  coiled  into  a rosette.  The 
r^*ttcs  have  sufficient  spring  to  fix  themselves  in  the 
holes  of  the  lead  plate,  but  are  keyed  into  position 
putting  tho  plate  through  a hydraulic  press.  The 
. I*  ftre  then  l*A*t  into  tanks  with  temporary  negatives, 
*P  * current  i*  passed  for  a long  time,  whereby  the 
aettes  teooitK!  coated  with  a fine  adherent  liard  crystal- 
J*  pDWixide.  The  cell  cun  be  discharged  at  very  high 
■'  0,w  ^piare  foot  of  plate  will  give  a current  of  40 
ADjp-rcs  alien  bbcshuj, 

°f  the  Plante  type  U that  known  as  the 
P‘  *1*  construction  is  very  simple  (Fig.  3).  A number 
“ft/*.**  ^rnigated  load  strips,  alout  on©  quarter  of 
cwti.  an  inch  wide,  are  piled  to  a height  of  7 or  8 

Th«  . lni-h‘-S  and  their  ends  are  burned  together. 

. 1 11  lte  ^ f"rmed  through  which  the  acid  can  easily 

lf  nn  th  nU.m^r  wch  plates  are  joined  together  to 
a Km#.  1pr“a^'eS  *hc  negatives  being  formed  by  pitting 
tnit  th  <“UB^ar  framework  with  litharge.  Having 
°f  plates  into  tLo  cells,  a prolonged 
W TV*”?*  ™ sorit  through  ; tho  litharge  is  reduced 
r00#)  Uad,  ami  the  surface  of  the  corrugated  strips 
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accumulators 


arc  rectangular  and  the  plate  is  thicker.  ^ The  positive 
grid  haa  quite  a different  shape  (Fig.  6).  For  the  quickest 
discharges  (up  to  one  hour  or  less)  the  grid  has  the  form 
of  thin  vertical  ribs  ^th  inch  apart,  strengthened  at  inter- 
vals by  horizontal  rilw.  between  the  vertical  ritw  are  deep 
narrow  grooves,  which  hold  the  active  material.  The  nega- 
tive grid  is  like  Fig.  5,  the  holes  being  rectangular  iu  sbajK.*. 


Fig  7 

Fig.  7 shows  the  general  apjiearanco  of  the  two-hour  ] 
discharge  cell,  illustrating  the  method  of  connecting,  and  , 
the  greater  thickness  of  the  positive  over  the  negative  j 
plate ; also,  the  clearance  lietwcen  the  plates  and  the  bottom  . 
of  the  cell.  There  arc  other  types  of  grids  besides  those 
mentioned,  to  suit  the  varying  conditions  of  electrical 
work,  for  high  discharge,  traction,  4c. 

Another  cell  of  pasted  type  is  that  known  &»  the 
“ Hart  ” accumulator.  The  j>ositive  ami  negative  plates, 
ctU  which  are  similar  in  sire  and  shape,  are  posted 
* * ’ with  red  lead  and  litharge  respectively.  The 

grid  is  in  the  form  of  lattice  work,  arranged  alternately  <»n 
either  side,  with  strong  leaden  ribs  running  diagonally 
across  tho  plate.  The  active  material  in  each  plate  is  split 
up  into  a number  of  small  |iellets.  each  of  which  is  gripped 

hard  cm  its  surface 
I »y  means  of  a leaden 
lip  attached  to  the 
grid  and  turned 
over  by  a sjiecial 
process.  In  joining 
up,  a special  ter- 
minal is  used.  Tho 
lugs  are  first  faced 
up  against  each 
other  and  tightened 
by  a temjmrary 
master  connector. 
This  then  gives  way  to  a non-corrosive  bolt,  which  is 
conically  tapered  and  gives  a Urge  connecting  surface. 
Fig.  « gives  a view  of  the  cells  and  also  of  the  connector. 

Mixed  Type. — In  this  type,  of  which  the  “Tudor" 
cell  is  a well  known  example,  the  positives  arc  prejiared  by 
a pure  Flantii  formation  from  a earcfully-mado 
c*u.49r'  casting,  and  the  negatives  by  jwsting. 

Fig.  9 shows  the  unformed  positive  plate.  A 
mould  is  made  by  supporting  narrow  gun-metal  racks  on 
each  side  of  a cast-iron  frame.  The  teeth  of  the  rocks 
form  vertical  grooves  in  the  faces  of  tho  casting ; and  as 
narrow  s|»aceK  are  left  betweou  one  rack  and  the  next 


lower  or  higher  one,  horizontal  ribs  are  seen.  To  give 
greater  strength,  thicker  vertical  ribs  are  obtained  by  cut- 
ting out  one  tooth  of  each  rack  at.  intervals.  The  grooves 
are  about  ^jth  inch  apart  and  J inch  deep.  The  positive 
plates  arc  a! mut  \ inch  thick,  and  arc  formed  (that  is, 
covered  with  per- 
oxide) by  charging 
them,  and  leaving 
them  on  open  cir- 
cuit (repose)  alter- 
nately, Later, 
charging  and  dis- 
charging arc  sub- 
stituted. Here,  as 
in  Haute1#  work, 
charging  and  dis- 
| charging  become 
more  prolonged  as 
the  formation  pro- 
ceeds. As  much  as 
five  or  six  weeks  is 
required.  The  nega- 
tive plate  is  a jxtsted 
plate.  Litharge 
mixed  with  sul- 
phuric acid  is  placed 
in  the  holes  of  a 
lead  grid,  to  which, 
before  ]iasting,  is 
given  a superficial 
coaling  of  peroxide 
by  making  it  a ter-  Fig.  9 

niinul  in  an  acid 

bath  and  charging  it  as  a positive  for  a short  time.  This 
gives  a greater  attachment  between  the  grid  ami  the  s|Knigy 
lead  when  subset  juently  reduced.  The  negative  plate  ia 
about  j4ath  inch  thick. 

There  are  many  other  types  of  cells.  An  interesting 
one  is  that  know'n  as  the  Lithanodo.  Originally,  this  was 
an  attempt  to  prevent  local  action  by  making  tho  jaxsitive  of 
peroxide  alone,  and  to  form  it  so  slowly  that  its  mechanical 
arrangement  and  strength  would  facilitate  diffusion  and 
prevent  disintegration.  It  lias  not  yet  been  largely  used. 

Whatever  the  type  of  cell  may  be,  it  is  important  to  attend  to 
; the  following  working  rcquirvmcnU : — (1)  The  cells  must  be  fully 
equal  to  the  maximum  demand,  loth  in  discharge  ErectioM 
rate  and  cajmeitv.  (2)  All  the  cells  in  one  wiei  ceWA 
ought  to  ba  equal  in  discharge  rate  and  capacity.  This 
involve*  similarity  of  treatment-  (3)  The  cells  are  erected  on 
strung  wooden  stands.  Where  floor  space  is  too  expensive,  thrV 
can  be  erected  in  tiers ; but  if  possible  this  should  be  avoided* 

, They  ought  to  lie  in  rows,  so  arranged  that  it  is  easy  to  get  to 
one  side  (at  least)  of  every  cell,  for  examination  and  testing,  and 
if  need  he  to  detach  anil  remove  it  or  its  plate*.  Where  a second 
tier  is  placed  over  the  fir.-t,  sufficient  clearance  space  must  be 
allowed  for  the  tdates  to  bo  lifted  out  of  the  lower  boxes.  The  cells 
are  insulated  by  supporting  them  on  glass  or  mushroom-shaped 
oil  insulators.  * If  tue  containing  vessels  are  made  of  gift**,  it  is 
desirable  to  put  them  in  wooden  trays  which  distribute  the  weight 
between  the  vessel  and  insulators.  To  prevent  acid  spray  from 
Glliug  the  air  of  the  room,  a glass  plate  ia  arranged  over  each 
cell.  The  |KM>itivc  and  negative  sections  are  fixed  in  position 
with  insulating  forks  or  tubes,  and  the  positive  terminal  nf  one 
i cell  is  joined  to  the  negative  uf  the  next  by  burning  or  bolting. 
Ir  tne  latter  method  is  adopted,  tho  surfaces  ought  to  be  very 
clean  and  well  pressed  home.  The  joint  ought  to  be  covered  by 
vaseline  or  varni-sh.  When  this  has  been  done,  examination 
ought  to  be  made  of  each  cull  to  see  that  the  plate*  are  evenly 
spaced,  that  the  se]>a raters  (class  lube*  or  ebonite  forks  between 
tlic  plates]  are  in  position  and  vertical,  and  that  there  are  no  scales 
or  other  adventitious  matter  connecting  the  plate*.  The  floor  of 
the  cell  ought  to  be  quite  clear  ; if  anything  lies  them  it  must  be 
removed.  (4)  To  mix  the  solution  a tfctUle  t/rtam  of  sulphuric 
add  must  be  poured  into  the  water  (not  the  other  way,  lest  too 
| great  heating  cause  an  accident).  It  is  necessary  to  stir  the 
• whole  as  the  mixing  proceeds  and  to  arrange  that  the  density  l* 
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tlwit  1190,  or  according  to  the  recommendation  of  the  maker. 
Ah'Ut  tivi!  volume*  of  aan-r  ought  to  hr  taken  to  one  volume  of 
**l  Afti-r  mixing,  allow  to  coal  for  two  or  three  hours.  The 
it  nag  aci-i  ought  to  be  free  from  arsenic,  copper,  and  other 
liniiar  UnmiritM*  The  water  ought  lo  bo  as  pure  as  can  l* 
duia.il,  ilUlilled  water  bring  beat ; rain  water  is  also  good.  If 
Mahtf  w*W  bo  employed,  it  will  generally  be  improved  by 
toiling,  which  removes  some  of  the  lime  held  in  solution.  Tho 
inturity  in  ordinary  drinking  water  ia  very  slight;  but  as  all 
cells  Iwe  by  e vibration  and  require  additions  of  water  from  time  to 
lia*,  there  is  a tendency  for  it  to  increase.  The  acid  must  not  bo 
jut  into  l lie  eel  l«  till  everything  ia  ready  forchargiug.  (5)  A shunt- 
vnuiri  or  separately-excited  dynamo  being  ready  atid  running  bo 
m to  give  at  will  2 8 or  2*7  volts  per  cell,  tho  acid  is  run  into  tho 
tel  lx  S*  soon  as  this  is  done,  the  dynamo  must  be*  switched  on 
»nl  riwrging cominsncod.  The  positive  tenniual  of  tlio  dynamo 
silvt  be  joined  to  the  positive  terminal  of  the  battery.  If 
aejtsoinr,  the  + end  of  tun  machine  must  Ik*  found  by  a trial 
tell  Dade  of  two  plain  lead  sheets  in  dilute  acid.  It  is  important 
sl»»  to  maintain  this  first  charging  operation  for  a long  timn 
without  a break.  Twrlvo  hours  is  a minimum  time,  twenty-four 
oottsomueh.  The  charging  is  not  even  then  complete,  though  j 
» short  tatarrel  is  nut  so  injurious  as  in  the  earlier  stage.  The 
full  charge  required  varies  with  the  cells,  but  in  all  types  a full 
«d  practically  continuous  first  charge  is  imperatively  necessary.  1 
burin#  (he  early  part  of  this  charge  the  density  of  the  acid  may  fall ; 
but  after  a timo  ought  to  increase,  and  finally  reach  tho  value  de- 
iihil  for  («nnaiwnt  working.  Towards  the  end  of  the  “formation*' 
riplant  observation  must  he  rxnviwd.  It  i#  imiKirtarit  to  notice 
vhetber  any  «IU  arc  appreciably  behind  the  otnera  in  voltage, 
•Jrusitr,  r-r  gassing,  Such  cells  buy  lio  faulty,  aud  in  any  case 
tiifT  nut  h,<  charged  and  tcndcil  till  their  condition  is  like  that 
at  th.’  others.  Tiny  ought  not  to  go  on  the  discharge  circuit  till 
UiusaMimd.  Tho  examination  of  tho  cells  befuru  passing  them 
“ for  discharge  includes (o)  Density  of  acid  as  shown  by 

® hydraioctfr.  (i  i Voltage.  This  may  bo  taken  when  charging 
or  whea  idle.  In  the  first  cose  it  ought  to  be  from  2 4 to  2d 
tnlts.  according  to  conditions.  In  the  arcond  ease  it  ought  to  be 
j. it  ever  2 voits,  provided  that  the  observation  is  not  taken  too  ' 
I®* "W  BwiU’bing  off  the  t barging  current. 


. f v — For  about  half  an 

»nr  after  that  is  done,  the  LM.r.  has  a transient  high  value,  s« 
tut,  if  i;  dcsirtsl  to  g<  | tb«  proper  k.m.f.  of  the  cell,  the 
o •ffT'itwn  must  1m  taken  thirty  minutes  after  the  charging  ceases. 
« • wsmationa  of  the  platen  and  the  acid  between  them. 
m |»j«tive  plates  ought  to  show  a rich  dark  brown  colour,  the 
'gaUVf s a dull  slate  blue,  ami  the  space  between  ought  lo  be 
J02U  clear  and  fw*  from  anything  like  solid  matter.  All  the 
jwuttves  ought  to  bn  nJQtc,  aud  similarly  all  the  negatives.  If 
•‘  "4*  wnnUrity  in  the*?  respects,  they  will  probablv  b« 
«>  ffwiUotking  order.  1 1 1 


SUS1*1  Oil  rluixiM  Snci • iMMk '*<4>  M ika  • i»  riodi» 
tk».3  «“£*'*  ‘ ! P ' f’  r.v.i.,  cl.  ovty  .if  «eid, 

^ an^  freedom  from  growth.  Any  incipi- 
mSr?‘WTer  m"]l'  tnu“t  l>«  currrullv  wataW.  (5)  If 
E, d"  ,w- W* k«op  it  otr dt*eh«rg*  till  it  has 
cswneiimV'fil!**  *Y  Cul,diti«>n-  8»  that  it  id  free  from  any 
the  ff,-  *tt®en  which  would  cause  shurti'in'uiting" ; 

eoTe»,j  kl  «F  "'W**  wbh’h  carries  the  plates  sometimes  gets 
caul,.  .A , layer.  To  restore  the  cell,  two  methods 

a»i  L-hsM-l'i  i " l'nv*^  inxtal  1st  ions  jt  may  be  disconnected 
rTrr"1U"  **  th.  purpoM j or,  „ 

i«  — ■ ■ ’ ^ Jvft  in  circuit,  .H)d  a cell  in  good  <mlcr  put 


•®  tan. hi  with  it.  tk; 

ib..  r.  n 1 T1  * »9  » muKing  cell,  not  only  tire- 

vth fmoi discharging,  but  keeping  it  supplied 
V"  » «w»L  E.ery  dhry 
The  fanner  ,fJne  If?'1*1*'1  * hygrometer  and  a voltmeter. 

d.>i,v,if  .1,*  ■ , : * “,im  determine  from  timo  to  time  tho 
hr  tl„*  tn  cells ; instnmicnts  specially  constructed 

***  be  trovi.i . l r* oow  ca*dy  procurable,  ami  it  is  desirable  that 
w*d  up  tn  .ho,,.  ?r  ^ “U**  Tho  voltmeter  should 

te c&llriu.iB3,VOita  *n1  ^ with  a •ttitaMo  connector 
portable  ci<iw  quickly  with  any  dtairorl  oelL  A 

‘Vrilsl-h,  so  that  a full  light 
f.jr  iV°  01  ' * frosted  bulb  is  rather  better  than 
tls  Il,irIl,,w*  must  a bo  have  some  form  uf 
tnust  i mnov«  «y 'growth  from  tho  plates.  Tin* 
P^miih.  fly  ' on,*  K''Ully,  with  as  littl*'  other  disturbance  as 
•mall  :«irttottrf,rT7  oj-rations  which  go  on  in  the  cell. 

IW  sliou'd  rlnfr"  ^cc,tl,e  detached.  It  is  important 
f *i»J  the rv fore  mffl  •' °T  lhft  1‘,“t  th,?y  •hortoin  uit  tho 

^nofth*«!u!JL  ?' i?  e,'kapf«  ought  to  he  left  between  tlm 
**r!iaia;.i«  »:»!  **  * floor  of  the  cell  for  these  14  scalings 
‘ElW  "th<JQt  t0^*ldng  the  pittas.  It  is  desirable  that 


thev  be  disturbed  as  little  as  possible  till  their  increase  serf- 
ouidy  r m- roaches  on  the  free  8|«r.c.  ft  sometimes  hapieua  that 
br.ws  nuts  or  holts,  Ac.,  are  dropped  into  a coll ; theso  shonbl  be 
removed  at  once,  sa  their  partial  solution  would  greatly  endanger 
the  negative  plates.  Thu  level  of  the  liouid  must  be  kept  altove 
the  top  of  the  plates.  It  may  some  times  be  necessary  to  replenish 
the  solution  with  some  dilute  acid,  but  strong  acid  must  never 
lie  added. 

The  chief  faults  arc  buckling,  growth,  sulphating,  and  disin- 
tegration. Buckling  of  the  plates  generally  follows  excessive  dis- 
charge, caused  by  abnormal  load  or  by  occidental  shortcircuiting. 
At  such  times  asymmetry  in  the  cell  is  apt  to  make  some  {art  of 
tho  plate  take  much  more  than  its  shnroof  the  current.  That  part 
then  expands  unduly,  as  explained  later,  and  curvature  is  produced. 
Tho  only  remedy  is  to  remove  the  plate,  and  preea  it  back  intoshaf  u 
as  gently  as  possible.  Growth  n rises  generally  from  males  from 
one  jiart  falling  on  some  other  ; say,  on  the  negative.  In  the  next 
charging  the  scale  is  reduced  to  a projecting  bit  of  lead,  which 
grows  still  further  because  other  particles  rest  on  it.  The  remedy 
U,  gently  to  scrap#  off  any  incipient  grow  th.  Sulphating,  the  for- 
mation of  a white  hard  surface  ait  the  active  material,  is  due  to 
neglect  or  exceswiro  discharge.  It  often  yields,  if  a small  quantity 
of  sulphate  of  soda  be  added  to  the  liquid  lu  the  cell.  Disin- 
tegration is  due  to  local  action,  ami  there  is  no  ultimata  remedy. 
The  end  can  b«  deferred  by  care  in  working,  and  by  avoiding 
strains  and  cxcos&iro  discharge  as  much  as  poosthle. 

Accumulators  contain  only  three  active  substances — 
spongy  lead  on  tho  negative  plate,  spongy  peroxide  of 
lead  on  the  ]»otiitive  plate,  and  dilute  sulphuric 
acid  between  them.  It  will  1»  shown  later  that  Acc«m«* 
a fourth  substance,  sulphate  of  lead,  is  formed 
ou  both  plates  during  discharge,  and  also,  though 
to  a small  extent,  during  rejakse.  S)»jrvjtt  lead  looks  much 
like  ordinary  lead.  Its  colour  is  a blue  gray,  density 
probably  similar  to  that  of  lead,  1 1 ‘3,  and  it*  electric 
resistance  *0000105  ohm  between  opposite  faces  of  a cubic 
centimetre,  Sjtonpy  peroxide  f»f  lead  is  a dark  brown 
crystalline  powder,  with  a density  of  9‘iiB,  Its  electric 
conductivity  has  been  determined  by  J.  Shields  (Chemical 
Ne mw,  C"»,  87).  The  hydrated  peroxide  prepared  by  purely 
chemical  methods  had  a sjiecilic  resistance  of  5*59  x 10° 
e.g.s.  units  ( = 5*59  ohms) ; but  a similar  hydrate,  prepared 
olwtrolytiodly,  gave  slightly  higher  figures,  6*78  x 10® 
e.g.n.,  or  G*7S  ohms.  liotli  forms  of  this  substance  con- 
duct metallically,  anti  neither  of  them  clectrolytically. 
tiutphntc  of  lead  is  a white  powder,  with  a density  of  6*’i. 
Its  electric  conductivity  is  so  low  that  it  may  lie  dossed 
as  a non-conductor.  The  densities  of  these  three  solid* 
being  known,  it  is  easy  to  follow  tho  changes  in  volume 
which  accompany  the  formation  of  sulphate  of  lead  on 
either  plate.  One  hundred  volumes  of  lead  (on  the 
negative  plate)  form  290  volumes  of  sulphate,  and  will 
therefore  require  three  times  as  niueh  apace  ns  before  the 
action,  while  100  volumes  of  j*eroxide  (on  tho  positive 
plate)  form  186  volumes  of  sulphate,  and  will  therefore 


fill  nearly  twice  as  much  space  as  before.  These  expansion 
figures  are  not  only  important  in  themselves,  but  also 
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throw  Sight  cm  the  well-known  ton.lcncv  of  the  negative 
plate  to  ran  down  before  the  jKWtivo.  In  a given  d»- 
charge  the  quantities  of  sulphate  of  lead  formed  on  the  i 
two  lead  plates  are  the  same,  but  the  expansion  in  the  | 
lead  plugs  (and  consequent  reduction  of  porosity)  is  60 
per  cent,  greater  than  in  the  positive  plugs.  Su/phurte 
acid  is  used  in  the  dilute  state.  The  usual  density  em- 
ployed ia  1*210,  which  has  an  electric  conductivity  of  0*73 
e.g.s.  units,  or  a specific  resistance  of  1*J7  ohm  for  a centi- 
metre cm  bo.  The  relative  conductivity  (the  reciprocal  of 
resistance)  is  shown  in  Fig.  10.  From  thb?  and  the  datum 
just  given,  the  specific  resistance  of  any  strength  of  acid 
can  be  found  approximately.  b I 

There  are  three  kinds  of  load  action (1)  In 
all  tho  practical  (onus  of  accumulator  the  positive  | 
plate  contains  two  conductors  in  wmtict — the  lead  grid 
or  plate  and  the  peroxide  it  is  intended  to  hujh 
L*CMi  port.  There  exists  between  them  a difference 
0f  jKjtential  ( = 2 volts),  and,  as  tho  acid  touches 
both,  local  currents  must  flow.  The  course  of  these  will 
be  from  a point  in  tho  positive  grid  to  the  acid,  thence  to 
the  adjacent  peroxide,  and  back  through  it  to  the  grid 
beneath.  Such  currents  involve  the  formation  of  sulphate 
from  both  tho  grid  and  thu  peroxide,  with  two  definite 
results  : (<*)  a diminution  of  the  available  energy  existing 
as  peroxide,  and  (4)  an  attack  on  tho  lead  - supporting 
surface  below.  In  an  early  form  of  accumulator,  Glad- 
stone and  Tribe  found  7 per  cent  of  sulphate  was  formed 
in  two  hours.  Fortunately  the  sulphate  of  load  thus 
formed  ia  insoluble,  and  covers  the  free  lead  surface. 
Consequently  the  action  becomes  very  slow  after  the  first 
hour  or  bo,  and  would  in  fact  atop  altogether  if  the  film 
of  sulphate  remained  intact  and  so  prevented  access  of 
acid  to  the  lead  surface.  But  in  the  daily  change#  of 
temperature,  Ac.,  tho  strains  are  great  enough  to  cause 
some  conducting  communication,  and  the  local  action  goes 
on.  This  progressive  action  explains  the  advantage  Plante 
derived  from  jieriods  of  repose  in  forming,  since  it  brings 
a,  greater  quantity  of  the  lend  within  the  reach  of  the  next 
operation.  It  also  explains  the  danger  which  waits  on 
the  positive  grid  or  plate,  and  ultimately  leads  to  its 
destruction.  (2)  Local  action  will  arise  on  the  negative 
plate  if  a more  electro- negative  conductor  settle  on  the  lead. 
This  sometimes  happens  because  of  impurities  in  the 
materials  used  for  the  paste  or  existing  in  the  acid.  In 
either  case  they  will  find  their  way  to  tho  negative  grid 
or  support,  and  lead  to  loss  of  energy  and  the  evolution  of 
hydrogen  gas.  (Swinburne,  Jovm.  fn*t.  AVer,  Eng.  1886.) 
Even  where  impurities  do  not  exist  in  the  materials,  they 
are  often  introduced  by  small  bits  of  metal  being  carelessly 
dropped  into  the  cell.  A not  unusual  habit  of  engineers 
is  to  scrape  copper  connecting-wires  in  close  proximity  to 
tho  cells,  thus  endangering  their  capacity  and  life  very 
considerably.  Besides  this  chance  of  local  action  on  the 
negative  plate,  arid  of  density  1*210  acts  directly  on  the 
finely  - divided  lend.  .Swinburne  also  drew  attention  to 
this  in  1886,  and  indicated  its  effect  on  the  capacity  of  the 
cells,  which  may  be  seriously  reduced.  (3)  There  is  a local 
action  on  each  of  tho  plates,  whenever  the  acid  in  one 
jkirt  of  the  cell  differs  in  density  from  that  in  another. 
This  often  happens.  There  i»  a constant  tendency  for  the 
arid  to  get  stronger  at  the  bottom  of  the  cell,  because 
during  charge  the  stronger  acid  brought  to  thu  positive 
plate  tends  to  fall,  and  in  discharge  the  weaker  arid  diffusing 
from  the  porous  plugs  of  both  plates  lends  to  rise.  Further 
still,  during  charge  the  acid  is  strongest  in  the  inner  {tarts  of 
the  spongy  material,  aud  differences  of  25  to  30  per  cent, 
may  exist  between  tho  inner  and  outer  {torts  of  a {dug. 
A similar  difference  may  exist  during  discharge,  but  in 
this  case  the  acid  is  strongest  on  the  outside  and  weakest 
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in  the  interior.  The  following  table  gives  the  K.M.P. 
between  a pint#  of  peroxide  in  weak  and  another  in  strong 
acid  ; corresponding  values  are  also  given  for  lead  plates 
in  acid  of  different  strength  (Gladstone  and  Hibbcrt,  Joum. 

Inst.  Elec.  Eng.  1892) 


B.S 

l.p.  ahem*  from  in  StmiiClh  or  Ae«L 

1 

Two  1m4  pktM. 

T«n  peroxide  pl*Ux 

K-M.P. 

Acid  niumJ 

Acid  MunJ 

B.MF. 

+(Md  p at*?- 

- lr*d  pint-'. 

ill  Tnlt*. 

- FbO,  plxe*-. 

fPbO|)d*Oi. 

in  volt*. 

r*r  c«nt. 
0*3 

IVT  L-esit. 

1*35 

" 

0 047 

I’nr  ctuL 
0-2 

P«r  rent. 

1 35 

0 072 

2*85 

0*960 

o*o»w 

2*?i5 

5*5 

0*095 

0*107 

10*5 

0-082 

10*5 

0134 

145 

0*004 

14*5 

0*150 

22  5 

0-109 

22 '5 

0*168 

0*150 

;’.6  5 

0*215 

0*204 

57*5 

0*559 

0247 

85  *5 

0*537 

i " 

•>8 '0 

0*200 

•• 

99-0 

0*643 

The  lead  in  the  weaker  arid  is  + to  the  other ; with  the 
peroxide  (dates  the  case  is  reversed.  With  these  figures 
it  is  vmy  to  picture  tho  local  currents  flowing  between  an 
inner  and  an  outer  part  of  a single  plug  during  the 
( discharge,  owing  to  the  different  strength  of  arid  then 
1 existing. 

1 The  importance  of  these  three  kinds  of  local  action 
| arises  not  so  much  from  the  magnitude  of  the  actions 
they  set  up  as  from  the  special  parts  of  the  plates  affected 
by  them.  Sulphate  of  lead  is  formed  in  each  case,  but 
not  in  the  course  or  path  of  the  regular  current.  On  the 
positive  plate  the  local  action  forms  sulphate  along  the 
interface  between  the  plugs  and  the  gnd,  and  may  effec- 
tively isolate  a large  proportion  of  the  peroxide.  On  the 
negative  plate,  when  due  to  deposited  copper,  ic.,  it 
cannot  lie  so  definitely  followed,  but  may  even  give  an 
outside  surface  coating  of  sulphate.  That  arising  on 
i both  plates  by  reason  of  variable  acid  strength  in  the 
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pings  cannot  be  localized,  but  must  necessarily  be  out  of 
the  regular  lines  of  flow  of  the  working  currents.  It  w 
partly  by  virtue  of  these  special  localizations  of  the 
chemical  changes  that  an  accumulator  seems  to  be  seriously 
damaged  by  a rest,  whether  charged  or  discharged,  and  it 
is  a further  consequence  that  subsequent  charges  only 
slowly  get  at  this  deep-seated  sulphate,  so  that,  many 
cycles  of  work  are  required  to  bring  back  the  cell  to  its 
earlier  value  as  a working  machine. 

The  electromotive  forex;  of  a celt  varies  with  tho  strength 
of  tho  arid,  aa  may  be  seen  from  Fig.  1 1,  taken  Eitaro- 
from  Gladstone  and  Hibbert’s  paper.  The  matt** 
observations  with  very  strong  acid  were  very  *9rc*’ 

1 difficult  to  obtain ; but  one  good  experiment  made  with 
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9*  per  rent,  acid  is  marked  by  x.  Streintz  (,4«».  Phy*. 
Chm.  46,  p,  449)  give*  for  the  f.m.f.  the  expression 
E=  1-850  + 0-917  (s-sfl) 

letwwn  tbe  density  limit*  1*055  and  1*279;  is 

the  excess  of  the  specific  gravity  of  the  acid  over  that  of 
i*ter.  It  must  l**  understood  that  the  acid  referred  to 
in  the  foregoing  curve  is  that  existing  in  the  j*ore»  of  the 
spongy  ma*««  of  the  plates.  If  there  be  any  inequality 


that  and  the  acid  outside  a process  of  diffusion 
*ets  in  between  them,  and  the  e.m.f.  varies  so  rapidly  that 
do  exact  measurement  tun  be  made*.  The  importance 
of  thi*  diffusion  wa*  first  pointed  out  by  Duncan  and 
(Electrical  World,  N.Y.  1889),  who  took  plate* 
«fore  and  after  discharge,  aoaked  them  in  sulphuric 
acid  of  1*175  density,  and  then  transferred  them  to  vessel* 
ot  distilled  water.  The  acid  which  diffused  out  in  a given 
tunir  was  estimated,  with  the  results  shown  in  Fig.  12. 

The  plate*  contained  about  5 grams  of  acid  altogether, 
*>  tlut  about  one-half  diffused  out  in  thirty  minute*, 
4 good  illustration  of  the  downeaa  of  diffusion.  It  is 
notewurthy  tlut  the  rate  of  diffusion  is  much  the  same 
k both  positive  and  negative  plates,  but  that  the  rate 
? * charged  is  considerably  less  than  that  for  a 
****  l^ttte*  This  Last  difference  is  undoubtedly  due  to 
ormation  of  sulphate  in  the  porous  plugs,  with  the 
irr*“  ”‘^‘cateil  the  paragraph  on  the  properties 
‘u*'  volume*  of  materials.  Discharge  affects  the  rate  of 
diffusion  on  the  lead 
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plate  more  than  on 
the  peroxide.  This 
is  in  accordance  with 
the  higher  rate  of 
expansion  and  dog. 
ging  when  lead  is 
changed  to  sulphate 
over  the  change  from 
peroxide  to  sulphate. 
From  what  ha* 
already  been  said 
about  the  dependence 
of  e.m.f.  on  acid 


itreo/th  it  \ ■ , °*  E*M*F*  on  aci( 

that  wnilo  diffusion  is  proceed lint 
k L i t k TI^  ch*n&  K.M.P.  Curve  L, 
ilnL  tku  Tim  * l«Wve  pUte,  hitherto 

[wr  . ■ V "nt-  ■**>  « suddenly  placed  in  31 
isr,m  .p n . 0 1 '■> 11,0  "W  "lieu  a similar  plate  is  taken 
Jhf.  **r  rcat-  (GlidOow  and  Hibbert,  Phil. 

e;ne.  j]]  diffusion  and  electromotive  force 

peso  ™a_<1><tons,  it  may  be  noticed  that  a 

l^diKri n,/.0'  ditfn»in«  into  very  weak  acid 

Uun  [[  ‘ ' . greater  change  in  tile  electromotive  fores; 

*iy  'n!,u  rtroB88r  «*u-  Tims  if  the  acid  1* 

U.SO  ’ V * ,,er  ,““*•>  » diffusion  of  1 n r cent. 

’ 0 by  0*030  volt,  a lieruas  if  the  acid 


l>e  10  per  cent,  a diffusion  of  1 per  cent,  raises  the  k.m.f. 
j by  0*006  volt  only  (sec  Fig.  11). 

The  important  practical  question*  concerning  an  ac- 
cumulator art*  —its  maximum  rate  of  working,  its  capacity 
at  various  discharge  rates,  its  efficiency,  and  it*  nnm 
length  of  life.  Apart  from  mechanical  injury,  and  rf/«- 
all  these  depend  on  the  way  the  c«U  is  charged  re. 
and  discharjpd.  For  each  type  and  size  of  cell  there  is  a 
| normal  maximum  current.  I'p  to  this  limit  any  current 
may  be  taken,  beyond  it  the  cell  may  suffer.  Again,  it 
i i*  desirable  that  the  charge  and  discharge  be  confuted 
| between  certain  limits  of  potential  difference  at  the 
• terminals.  Injuriously  excessive  current*  or  a discharge 
below  a potential  difference  of  1*8  volt  are  often  aecom- 
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panied  bv  more  or  less  disintegration.  To  illustrate  and 
explain  these  point*  a connected  aerie*  of  observations  on 
a given  set  of  cell*  i*  here  used,  the  data  having  been 
given  by  Ayrton,  Lamb,  Smith,  and  Wood*  (.fount.  In.  t. 
Elec.  Eny.  1890).  The  ceils  employed  contained  three 
negative  plates,  weighing  17  lb  2 oz.,  two  positive  plates, 
weighing  11  lb  8 oz.t  uud  acid  of  1*206  density.  The 
plates  measured  9 by  9 inches,  and  were  intended  for 
maximum  current*  of  9 ampere*  in  charging  and  lOiuupere* 
in  discharging.  For  reasons  given  in  the  paper,  it  w;us 
decided  to  make  the  potential  difference  at  terminals  the 
governing  condition  of  working,  the  limit*  to  be  2*4  and 
1*6  volt. 

Fig.  1 1 shows  a typical  discharge  curve ; noteworthy  points 
are  : — (1)  At  the  beginning  and  at  the  end  there  is  a rapid  tall  in 
i’.  n.,  with  an  intermediate  |»«riod  of  fairly  uniform  \ alue.  i,  2)  When 
the  r.  D.  reaches  1*6  volt  the  fait  is  so  rapid  that  there  i*  no  advan- 
tage in  continuing  the  action.  When  the  f.i>.  had  fallen  to  1 o 
volt  the  cell  was  automatically  switched  into  a charging  circuit, 
and  with  a current  of  & amperes  yielded  the  curve  in  Fig.  15.  Hero 
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again  there  is  a rapid  variation  in  l*.D.  (in  these  cases  a rise)  at  the 
1 Ugiuninp  and  end  of  the  opera  lion.  Tin*  cells  were  now  c-irried 
through  the  some  cycls  several  times,  giving  almost  identical 
values  for  each  cycle.  After  some  davo,  however,  they  became 
mure  and  more  diiiicult  to  charge,  and  the  return  on  discharge  was 
proportionately  Ism.  It  became  ini|<H«ble  to  charge  up  to  a r.D.  of 
'i‘\  volts,  and  finally  the  capacity  fell  away  to  half  its  first  value. 
Examination  showed  that  the  plates  were  badly  scaled  aud  that 
some  of  the  scales  had  partially  connected  tbe  plates.  These 
Scales  were  cleared  away  and  the  experiments  resumed,  limiting 
the  fall  of  P.D.  to  1*8  Volt.  The  difficaltica  then  diaapjwarcd, 
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•ho-in*  that  discharge  1 6 volt  carwsd  injury  that  did I not  | 
arise  ,f  » limit  of  18.  Before  describing  the  newwmlta  it  *ll- 
bo  useful  to  examine  those  two  owes  in  th#  light  of  the  theory  of 
K.M.F.  already  given.  ..  . 

(a)  Fall  in  B-M.F.  at  beginning  of  discharge.— ki  the  moment  j 
when  previous  changing  ccmos  the  {wres  of  the  pooitivc  j*uto 
contain  strong  acid,  brought  there  by  the  charging  canon U T here 
is  oonaequeully  a bigh  K.M.I-.  But  the  Strcng  and  •*»«»  *« 
diffnao  away  at  once  and  the  l».r.  fails  rapidly  Even  if  the 
cell  were  not  diacharged  thin  fall  wonld  eeeur,  and  II  It  were  allowed 
t»  rest  for  thirty  minute*  or  no  the  discharge  would  have  begun 
with  th*  dotted  line  (Fig  M).  (4)  Final  rapid  Ml.  Ihe  l».rcs 
Winevl.-r.n~l  bv  sulphate  the  pluga  cannot  get  acid  by  diffusion, 
and  when  5 per  cent,  is  the  fall  in  H.M.V.  i»  disproportion- 

ately large  !»«  Fig  11).  If  diacharga  he  stopped,  there  1*  an 
almost  instantaneous  diffusion  iuwanla  and  * rapid  rise  in  v.il.r. 
(c)  The  rift  in  b.  M.P.  at  beginning  and  end  of  the.  charging  is  auc  w 
aci'l  in  the  {tores  being  strengthened,  {tartly  by  diffusion,  partly  by 
formation  of  sulphuric  acid  from  sulphate,  ami  {'artlv  by  electro- 
lytic carrying  of  strong  acid  to  the  positive  plate.  The  mjurjons 
results  at  1 *6  volt  arise  bocauao  then  the  ports  contain  water.  The 
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Cuitd ty  anti  BBctsOCV  «n4w  Various  OnulttfOM 
1 of  Working. 


Res  tor  a lion 
aftcrl»tr«»t. 

! Ditto,  after  2nd 
I reat 

Ditto,  after  3rd 
I rest 

.Discharge! 
immediately  ! 


after  S cycles 


1 Ampere  1 
Hour*. 

Watt 

□our*. 

Ampere 

Hour*. 

Watt 

H-iur*. 

Quantity. 

Energy.! 

102 

201*7 

1M‘5 

230-7 

97  -2 

S7-4  1 

100 

190 

103*S 

228*2 

96-8 

85-S  j 

91 

176*7 

96-9 

213*2 

94*1  ' 

82*8  | 

82*6 

181-3 

86*2 

190  5 

95*8 

84-7 

1 58*5 

110*5 

8rt*2 

190-5 

65*5 

58* 

56*5 

110-5 

; 71 T 

159*3 

796 

69*6  : 

?!  so 

158*9 

83*8 

184*6 

’ 95-5 

■J5J 

The  table  shows  that  the  efficiency  in  a normal  cycle  ronv  be  as  high 
as  87*4  per  cent.  ; that  during  a rest  of  sixteen  days  the  charged 
accumulator  is  so  allied  that  about  30  per  rent,  of  its  charge  vs 
not  arailable,  and  in  subsequent  cycles  it  shows  a dimlnianea 
caiwe ity  and  efficiency  ; and  that  by  repeated  charge*  and  discharge* 
tho  eaimrity  mav  bo  partially  restored  and  the  efficiency  nioro 
completely  ao.  These  changes  might  be  duo  to — («)  leakage  or 
shortcircuit,  (b)  some  of  the  active  material  having  fallen  to  tnc 
bottom  of  the  cell,  or  (»•)  wme  change  in  the  active  materials. 
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chemistry  is  altered,  oxide  or  hydrate  is  formed,  which  will 
partially  dissolve,  to  he  ebauged  to  sulphate  when  the  sulphuric 
acid  s-uloequontly  diffuses  in.  But  formed  in  this  way  it  will  not 
appear  mixed  with  the  active  masses  in  tho  electrolytic  paths,  hut 
more  or  less  alone  in  tho  pore*.  In  this  position  it  will  more  or 
less  block  the  tmasago  an  l isolate  sonic  of  the  {Huoxide.  Further, 
when  forming  in  the  narrow  passage  its  disruptive  action  will  tend 
to  force  off  tise  outer  layers.  It  i*  evident  tliat  limitation  of  r.p. 
to  1*8  volt  ought  to  prevent  theso  injuries,  becauso  it  prevents 
exhaustion  of  acid  in  tho  plug*.  The  other  curves  will  now  lw 
easy  to  follow.  Fig*.  16  and  17  show  a normal  charge  and  dis- 
charge between  tho  litniU  oT  2*4  and  1*8 

After  the  next  charging  tho  cells  were  allowed  to  rest  for  ten 


days.  On  discharge  they  showed  a smaller  capacity,  and  this  was 
the  case  for  several  subsequent  charge*  and  discharges,  though 
repeated  chargings  at  last  Drought  them  back  to  something  liko 


the  previous  values.  Compare  Fig*.  IS  and  19.  Two  other 
similar  series  were  tried  ; that  is.  rest  followed  by  refteated  and 
continuous  work  to  bring  tho  cell  buck  to  it*  first  stato  (see  Fig*. 
20,  21.  22,  23).  Then  another  charge  was  followed  by  a rent  of 
sixteen  days.  The  discharge  which  immediately  /Mowed  the  rest  is 
shown  in  Fig.  24,  while  Fig.  25  show*  the  next  charge— a great 
falling -off.  The  cell*  were  now  taken  through  eight  cycles  of 
charge  anti  discharge,  and  were  then  so  far  restored  as  to  give 
Figs.  26  *nd  27.  Integrating  the  curves,  the  following  numbers 
were  obtained  : — 


(a)  is  excluded  by  the  fact  that  the  subsequent  charge  is  smaller, 
an<l  (6)  by  the  continued  increase  of  capacity  during  the  cycle* 
that  follow  the  rest.  Hence  the  third  hypothesis  is  tho  one  which 
must  ho  relied  ujkju.  The  change  in  the  active  material*  has 
already  been  given.  The  formation  of  lead  sulphate  (on  both 
plates)  explains  the  loss  of  energy  shown  in  Fig.  24,  while  the 
fort  that  It.  is  probably  formed,  not  in  the  path  of  tho  regular 
currents,  but  on  the  wall  of  the  grid  (remote  from  the  ordinary 
action),  gives  a probable  explanation  of  the  subsequent  slow  recovery. 
The  action  of  the  acid  on  tho  lead  during  rest  must  not  he  over- 
looked. 

We  have  seen  that  capacity  diminishes  as  the  discharge  rale 
increases  ; that  is,  the  available  output  incrwisca  aa  the  current 
diminish cs.  Crompton'*  diagram  illustrating  this  fact  is  given  to 
Fig.  28.  At  the  higher  rati**  tho  consumption  of  acid  is  too  rapid, 
diffusion  cannot  maintain  its  strength  in  tho  pore*,  and  tho  fall 
comes  so  much  earlier.  The  resistance  varies  with  the  oosdUion 
of  the  cell,  a*  shown  by  the  curves  in  Fig.  29.  It  may  he  unduly 
increased  by  long  or  narrow  lugs,  and  especially  by  dirty  jouu* 
between  the  lug*. 

It  is  interesting  to  note  that  it  increases  at  tlm  end  of  both  charge 
am]  discharge,  and  much  more  for  the  first  than  the  second.  Few 
the  composition  of  tho  active  materials  near  the  end  of  charge  i* 
almost  exactly  the  same  as  at  tho  beginning  of  discharge,  asm  at 
first  sight  then  seem*  nothing  to  account  for  the  great  full  in 
resistance  from  0*0115  to  0*004  ohm;  that  is,  to  about  one-third 
tho  value.  There  i*,  however,  one  difference  between  charging 
and  di«di urging — namely,  that  duo  to  the  stroug  acid  near  *i*o 
positive,  with  a coma  ponding  weaker  acid  near  the  negative 
electrode.  The  curve  of  conductivity  for  sulphuric  acid  show* 

1 This  diaeharga  i*  here  compared  With  the  charge  that  preceded  the 
rest ; in  tho  next  line  the  same  discharge  i*  compared  with  the  charge 
following  the  rest. 
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tbtt  both  strong  and  weak  acid  have  much  higher  resistances  than 
dit  liquid  usaaJly  smployod  in  accumulators,  and  it  is  therefore 
rauonghlc  to  suppose  that  local  variations  in  strength  of  arid 
ciuie  the  cluDge*  in  resistance.  That  throe  are  not  due  to  the 


restitution  of  the  plugs  U shown  by  the  fact  that,  while  the  plugs 
i«  almost  identical  at  end  of  discharge  and  beginning  of  charge. 
WU  from  *>  0 0053  ohm* 
hue  a current  Bows  through  a cell,  heat  is  produced  at  the  rate 
Tmpera.  , "%*  calorie*  {water-gram-degree)  per  second. 

lure  vf  cttl.  “ * consequence  the  temperature  tends  to  rise. 

j.  !he  change  of  temperature  actually  obaemtd  is 

“ne®  greater  during  charge,  and  much  less  during  discharge,  than 
the  foregoing  expression 
1 would  suggest ; and  it 
ia  evident  that,  besides 
the  heat  produced  ac- 
cording to  Joule's  law. 
there  are  other  actions 
which  warm  the  cell 
during  charge  and  cool 
it  during  discharge. 
Messrs.  Duncan  and 
Wiegand  (foe.  ciL),  who 
first  observed  the  ther- 
mal changes,  ascribe  the 
chief  influence  to  the 
electro- chemical  addi- 
tion of  H,S04  to  the 
liquid  during  charge 
and  its  removal  during 
discharge.  Fig.  30 
gives  some  malts  ob- 
tained by  Ayrton, 


Fk  X, 


Umh,  *<,  tl;.  ..  , tainwl  by  Ayrton 

.In**??  °(  (due  to  elcctrolyti 

last u! cte]?  ami  local  action)  is  a measure  of  the  energ; 

. r d ougnt  to  be  minimized  as  much  as  possible. 

J^  d—ticd  theory  Which  has  been  adopted  in  the 
^ 8 is  very  winple.  It  declare*  that  aulphate 
® ^ is  formed  on  both  plates  in  discharge, 
Most  rf  c“eLul‘ca^  ^li°n  being  reversed  in  charge. 
t»oiu  in  «v°  Ct^er  ftct*0Ua  — associated  with  vuria- 
atbu,. : * cell  — arise  from  local 

Vlioa  «r.d  it  acid  brought  about  by  chemical 

u,  a ch-nr  i ebctpoW*  °f  fbc  acid.  It  will  contribute 
otltred  im  I*10  ers*ArKlm#  if  the  chemical  actions  tie  con- 
ordioan.  rhlr^^i^T18 Tho8e  occurring  during 
at  end  ,j  -L  ^ discharge  ; (2)  the  cause  of  high 

<*>«*  rapid'  fall  of  k.m.f.  and  r.D.  at 
charged  *n  ^ ' v ral,'‘^  recuperation  of  a dis- 

repo*.  on  1 k " ,aUowod  to  repose ; (5)  the  effect  of 
eiperUneiibil  P ^ *■?  • an<*  (®)  the  agreement  of  the 
Hdodiolt?  th  * ant^  *****  Cftlculatod  by  the  Kelvin- 
^ « therm odymmde  equation. 

hi  thought  tlut  tho  chemical  action  during  charge  and 


discharge  was  due  to  electrolytic  hydrogen  and  oxygen  simply. 

i1K?u  ii flbemicm*  action  of  the  acid.  In  18**2  Gladstone 
and  Tribe  published  a series  of  papers,  showing,  by  analyses,  that 
sulphate  of  lead  was  formed  on  both  plates,  the  action  being, 
before  discharge,  b* 


+ plate. 

x.  Pb04  -f 
and  after  discharge 


Liquid.  - plats. 


+ plate. 

r(x-»jPbO  ■ 


Liquid. 


These  results  are  in  harmony  with  Gladstone  end  Tribes  analyses, 
which  showed  that  in  every  case  sane  of  the  active  material 
remained  unchanged.  During  charge,  the  substances  are  restored 
to  their  original  condition,  and  the  equation  must  be  reversed. 
The  theory  received  abundant  confirmation — from  Frankland  in 
1883,  Eeynier  (1884),  Crova  and  Garb*  (1885),  Tchelltrow  (1886), 
Heim  and  Kohlrauach  (1880),  Ayrton,  Ac.,  with  Robertson  (1800), 
Dulczalek  (1897),  and  Mugdan  (1899).  Notwithstanding  this  body 
of  evidence  it  has  been  objected  to,  chiefly  on  tbe  ground  that 
sulphate  of  lead  is  a white  substance  and  ia  difficult  to  reduce  to 
lead,  whereas  the  substance  formed  in  a cell  is  not  white  and  i$ 
easy  to  reduce.  But  Gladstone  and  Tribe  (and  afterward!  Swin- 
burne) showed  in  1883  that  sulphate  waa  easy  enough  to  reduce 
when  mixed  with  other  substance*  like  peroxide,  or  lead  itself, 
which  is  just  the  condition  in  which  it  occurs  in  all  normal 
working  of  tho  cell*.  Darricus  suggests  that  sulphate  ia  formed 
only  on  the  negative  plate,  oxide  oflcad  on  the  positive,  and  that 
the  spongy  lead  is  in  an  allotropic  condition,  which  help*  to  give  a 
higher  This  theory  is  contrary  to  tho  results  obtained 

by  tho  numerous  experimenters  already  mentioned.  Mugdan  has 
especially  shown  that  oxide  cannot  be  detected  on  the  poeitivo 


plate.  It  is  doubtful  if  the  experiment  in  favour  of  an  allotropic 
condition  of  tho  lead  can  bo  confirmed.  The  body  of  evidence  in 
favour  of  the  formation  of  sulphate  on  both  plates  is  exceedingly 
strong — in  fact,  decisive.  Figs.  31  and  32  embody  a complete  aeries 
of  chemical  and  physical  observations ; many  of  the  preceding 
statements  are  illnstrated  by  these  curves  and  can  be  tested  by 
their  relationehi)ia.  The  current  was  stopped  at  the  points  marked 
A,  B,  C,  D,  to  take  activo  material  for  analysis ; and  the  riae  of 
K.  m.  f.  in  discharge,  and  fall  in  charge,  during  this  short  interval  is 
noteworthy. 

(2)  riant J attributed  the  high  charging  K.JI.K.  to  hydrogen 
dioxide,  and  similar  oxygenized  bodice.  Gladstone  and  Tribe 
thought  that  occluded  hydrogen  and  oxygen  gases,  though  very 
small  in  quautitv,  might  account  for  it.  Robertson  thought  that 
the  oxygenized  todies  arising  from  persulpburic  acid  might  raise 
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or  lower  tho  K.M.F.  according  to  their  exact  position  in  a cell.  If, 
however,  these  substance*  are  added  to  a cell  (without  changing 
the  acid  strength)  they  do  not  produce  a change  at  all  comparable 
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_J,1,  v,„.  Jo-It  with.  »u«l  then  is  no  positive  eridtnco  that  I 

they  trill  do  wlist  i>  required  Ire  the  theory.  Thj»  w'j 
ehutnre  which  has  been  rhown  to  b«  oompetcut  to  tflwt  the 
;rS’^  utl»  Clomp,  which  nut,  locally  rod  temporarily 

of  the  rapid Mi  nt  the  end  of 
diiharira  The  one  already  given  »>cnbc«  the  foil  to  • weakening 
r,7£  in  the  .pongy  miriw.  ThU  h-.lrre.ly  been  considered 
nod  need  not  be  Mr  cl.bor.tod-  The  other  oxp  .nation  wee 
but  given  by  Plante,  end  adopted  by  tll«d.t«ne  jlribe  and 
nlterw.nl.  by  RnberUon.  All  three  worker,  obeerved  thet,  at  the 
end  of  . diihar go.  pntchee  or  mull  &lm«  of  peronde  of  lred  were 
formed  on  the  surf— e of  the  lend  plate.  Snch  him.  .l«edlly  tend 
to  annul  the  ii.tr.  r.  .ud  bring  the  current  to  rero.  'Vhichof 
these  two  hyuotbesea  (both  representing  actual  fact,  and  both 
competent  J produce  the  change  under  ooreidoretlon)  oontritaitre 
most  to  the  result  is  a difficult  question.  But  if  a careful  com- 
paruon  he  made  of  the  time  et  which  peroxide  appear. i on  the 
negative,  with  the  fall  of  r.. n r,  it  will  be  eccn  that  the  fell 
before  the  films  can  lie  detected  with  certainty.  Tliua  (in  Fig.  32) 
Hcbrrtson  could  not  bo  sure  of  peroxide  on  the  negative  at  the 
point  C,  although  the  fall  had  fairly  begun  at  that  time. 

1 (4)  The  explanation  of  the  rapid  recuperation .after  discharge  ia 
that  the  can—  of  the  rapid  fall  l.aa  cre-d  arid  that  the  condition, 
existing  before  it  arc  now  re-established.  If  the  discharge  fell  ha 
ascribed  to  peroxide  him.  on  the  negative,  then  on  .topping  the 
disclierge  tho  film.  are  destroyed  by  local  action,  and  the  rn  y.  u 
restored.  If  tho  fall  be  due  to  exh.ti.tion  of  end,  then  stopping 
the  current  allow,  —id  to  dilhiso  iuto  the  lores  almost  instantly, 
and  no  restore,  the  r.  H.r.  If  tho  discharge  has  not  been  earned 
too  fer,  this  is  most  probably  the  true  cause.  If  the  potenti.1 
difference  is  below  1 8 volt,  both  action,  take  place, 

(5)  As  to  the  • fleet  of  repose  on  a charged  cell,  Gladstone  an<l 
Tribe's  experiments  showed  that  peroxide  of  load  lying  on  it*  lead 
rapport  suffered  from  a local  action,  which  reduced  one  molecule 
of  PbO-  to  sulphate  at  the  same  time  that  an  atom  of  the  grid  . 
below  it  was  also  ohanged  to  sulphate.  There  is  thus  not  only  I 
n loss  of  the  available  peroxide,  but  a oonosion  of  the  grid  or 
plate.  It  is  through  this  action  that  the  supports  gradually  give 
uray  On  the  negative  plate  an  action  arises  between  the  finely- 
divided  lead  and  the  sulphuric  acid,  with  the  result  that  hydrogen 

is  set  free.  

Pb  + HaS04=Pb804+H*. 

This  involves  a diminution  of  available  spongy  lead,  or  loss  of 
caikscity,  occasionally  with  serious  consequences.  The  capacity  of 
the  lead  plate  ia  reduced  absolutely,  of  course,  but  it*  relative 
value  is  more  seriously  affected.  In  the  discharge  it  gets  aulphated 
too  much,  because  the  better  positive  keeps  ui>  the  K.M.F.  too  long. 
In  tho  succeeding  charge,  the  positive  ia  fully  chargrd  before  the 
negative,  and  the  differences  between  them  tend  to  increase  in  each 
cycle. 

f6)  Kelvin  and  Helmholtz  have  shown  that  the  .K.  M.F.  of  a 
voltaic  cell  can  be  calculated  from  the  energy  developed  by  the 
chemical  action.  For  a dyad  gram  equivalent  («2  grama  of 
hydrogen,  207  grams  of  lead,  &c.),  the  equation  connecting  them  is 


relne  ia  eo  ub.11  nnd  it  i.  not  retre  to  recure  a good  cycle  of 
observations  Streintx  h«»  given  the  followrng  vnlue. 

2-0084  1 2-0105 1 207B , 21070 
2S5  255 1 130 ! 73 


fr* 


1 #223  1 1 #823  2-0031 
140 1 228  335 


Three  figure,  illu.tr.te  lie  difficulty  of  getting  g«id  detemin- 
etiorni  ; it  i.  quite  improbable  thet  - 011.  «i  nearly  .like  a»  tho« 
irivim:  ‘'  003  and  2-OoB  volte  should  have  tcmiier.ture  coefficient! 
flittering  by  10  l«r  cent  Unpubliehed  exi*nmente  by  the  writer 

give  ‘i.h-10,«S40  for  acid  of  demiity  1 15«.  With  wronger  raid,  . 
true  o-cl.  could  not  lie  obUincd.  Taking  StreintT.  vidne,  335  for 
25  per  rent.  acid,  the  accond  term  of  the  equation  isT^j=290x 

•000335  = 0-0971  volt.  The  Bret  term  give.  8*8 W calorie.  = 
1-9804  volt.  Adding  the  raooud  term,  l tl301+00971  =2d«7* 
volt..  The  obrerved  value  ie  2 030  volt,  (are  Fig.  11  and  table  2), 
a remarkably  good  agreement.  Tbu  calculation  and  the  general 
relation  shown  in  Fig.  11  render  it  highly  probable  that,  if  the 
temperature  coefficient  were  known  for  all  strength,  of  raid,  the 
result  would  be  enually  good.  It  i»  worth  ohrervmg  that  the 


remit  would  he  equally  goon.  re  ■>  -w  • 

reveraal  of  rel.tiou.1iip  between  the  obrerved  .nd  reh  i l»uri  er,  v« 
which  take,  place  at  6 or  0 per  cent.,  eugcrete  thet  the  < hemretry 
must  beon* tie  point  of  altenng  a,  the  raid  get.  week,  a concliiwon 
which  hra  lorn  already  arrived  at  on  purely  cliemn-.l  ground. 
The  thermodynamical  relation,  .re  tint.  seen  to  oonfirm  very 
strongly  the  cycloid  and  physical  analysea.- 

Aa  the  efficiency  of  accumulators  is  not  generally 
higher  than  75  per  cent.,  and  machines  must  be  used  to 
charge  them,  it  ia  not  directly  economical  to  use  Accamo. 
cell,  alone  for  put, lie  supply.  Yet  they  play  an  /.rore/i. 
imjiortant  and  an  increasing  ]»rt  in  public  work, 
because  they  help  to  maintain  a constant  voltage 
on  the  mainland  can  be  used  to  distribute  the  load  on 
the  running  machinery  over  a much  greater  fraction  of 
the  day.  Used  in  parallel  with  the  dynamo,  they  quickly 
yield  current  when  the  load  increases,  and  immediately 
begin  to  charge  when  the  load  diminishes,  thus  largely 
reducing  the  fluctuating  stress  on  dynamo  and  engine  for 
sudden  variations  in  load.  Their  use  ia  advantageous 
they  can  l»e  charged  and  discharged  at  a time  when  the 
steam  plant  would  otherwise  be  working  at  an  uneconomical 
load.  , , - 

Regulation  of  the  potential  difference  is  managed  in 
various  ways.  More  cells  may  be  thrown  in  as  the  dis- 
charge proceeds,  and  taken  out  during  charge  ; but  t is 
method  often  leads  to  trouble,  as  some  cells  get  unduly 
discharged,  and  the  unity  of  the  battery  is  disturbed. 
Sometimes  the  number  of  cells  is  kept  fixed  for  supp  y> 
but  the  r.n.  they  put  on  tho  mains  is  reduced  during 
charge  by  employing  regulating  cells  in  opposition.  T e 
working  cells  arc  then  all  kept  in  similar  condition.  Hut 
these  methods  are  now  being  discarded.  Thu  num  bet 
of  cells  is  now  fixed  and  the  battery  joined  to  the 
mains.  Tho  heaviest  part  of  the  load  is  shared  by  battery 
and  dynamo,  and  after  the  evening's  discharge  e 
dynamo  may  charge  the  cells.  But  they  must  be  charge* 
to  a higher  potential  difference  than  that  kept  on  the 
miring  otherwise  they  cannot  bo  said  to  be  brought  >ac ' 
to  good  condition.  This  may  be  done  by  disconnecting 
the  battery  and  charging  from  a dynamo  which  gives  t o 
requisite  higher  K-M.k.  ; or  it  may  be  done  (and  this  is 
usual)  by  taking  the  current  from  the  mains  to  the  batter) 
through  a “ booster,”  that  is,  a dynamo  arranged  so  that 
it*  e.m.f.  is  added  to  that  of  the  mains.  The  power 
requisite  for  driving  its  armature  may  be  obtained  from 
any  convenient  source,  but  it  is  most  usual  to  coup  e 
the  armature  to  the  shaft  of  a motor  driven  from  © 
mains.  . 

There  are  certain  disadvantages  in  carrying  accumulators 

1 Gladstone  and  Hibbert,  PML  Mag.  1890;  Jour,  JnAt.  Kite.  I * For  llie  discussion  or  later  electrolytic  theories  « •ppl*©d 
Rug.  1892.  DokttUk,  -Inn.  Phy a.  Ckem.  1898.  Mugdan,  Elekt.  accumulator*,  EUctn-chemittry  by  Le  ltUuc  ; al»o  *rtlC,e  7 
ZeiUchrt/l,  1899.  i Hoppe,  EUktrvtech.  Ruiuh.  1898. 
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where  E ia  the  E.SC.F,  in  volt*,  H ia  the  heat  developed  by  * dyad 
equivalent  of  tho  reacting  substances,  T ia  the  alwolute  tempera- 

turc,  and  ^ is  the  tcmjicrature  coefficient  of  the  tar.  If  tho 

F-M.F.  does  not  change  with  temperature,  the  second  term  is  zero. 
The  thermal  values  for  tho  various  sulwUuces  formed  and  de- 
eomjKNBad  are For  PbO*  62400  ; for  PbSO*  216210  ; for  HgSO*. 
192920 ; and  for  11,0,  68400  calorie*.  Writing  the  equation  in 
its  simplest  form  for  strong  acid,  and  ignoring  the  temperature 
coefficient  term, 

PbO,  +2H,S04  + Pb  = 2rbS04  + 2H,0 
- 62440  - 386840  + 432420  + 136720 

leoving  a l>alane«  of  120860  calories.  Dividing  by  46000  gives 
2'627  volts.  Tho  experimental  value  in  strong  acia,  according  to 
Gladstone  and  Uibbert,  is  2'607  volts,  a very  close  approximation. 
For  other  strengths  of  acid,  tho  energy  will  be  leas  by  the  quantity 
evolved  when  tho  acid  is  diluted.  The  dotted  curve  in  Fig,  11 
indicates  the  calculated  B.M.F.  at  various  points  when  this  is  taken 
into  account.  The  difference  between  it  and  the  continuous  curve 
must,  if  the  chemical  theory  be  correct,  depend  on  the  second  term 
in  the  equation.  The  figure  shows  that  the  observed  K.M.F.  is 
alwre  the  theoretical  for  all  strengths  from  100  down  to  5 per  cent 
lVelow  5 the  position  is  reversed.  The  question  remains,  Can  the 
temperature  coefficient  be  obtained  f This  is  difficult,  because  tho 
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oo  tTwmrars.  The  cells  add  largely  to  the  weight  of  the  I 
Trawrtrt.  tur ' t^iero  “ much  ex| tense  in  handling,  owing  | 
to  the  substitution  of  charged  for  discharged 
crib  every  few  hours ; and  there  is  a very  rapid  dcteriora- 
bonof  the  plates,  consequent  ujion  shaking  and  the  heavy 
currents.  For  these  reasons  the  use  of  cells  on 
the  caw  has  not  generally  been  a commercial  success, 
though  at  the  present  time  a few  lines  are  being  run. 
The  following  table  gives  some  particulars  of  two  system* 
worked  by  “ chloride  ” cells : — 


iMli 

Birmingham. 

| rnri*.  | 

Weight  of  battery  in  pounds  . 

6048 

6615 

Avenge  discharge  in  amperes  during  run 

50 

35 

lUiiiuam  discharge  during  run 
length  of  run  with  one  charge  In  mile*  , 

120-150 

100-120 

45 

37 

8j**d  tn  mi!«» 

1 No.  of  putengen  carried 

8 to  15 

8 to  15 

50 

50 

At  Birmingham  some  cells  have  completed  20,000  car 
mdes  More  renewal  was  necessary.  Cost  of  renewal  per 
car  mile  is  approxi- 
mately 1 1 penny. 
But  if  the  accumu- 
lators be  used  in  the 
central  or  a sub- 
station, there  are 


the  hollow.  For  work  like  this,  the  celle  ought  to  have  e low 
resistance,  and  it  is  desirable  that  the  shunt-wound  dynamo  shall 
have  a falling  characteristic.  Compound -wound  boosters  are 
sometimes  used  to  help  the  accumulators  to  share  the  load, 
hig.  34  is  a diagram  of  the  arrangement.  The  following  data 
illustrate  the  way  in  which  accumulators  are  employed  in  the 
atation  belonging  to  the  Plymouth  Corporation.  Alternate  current 
is  used  for  lighting  and  continuous  current  for  the  tramway  line. 
There  aro  two  combined  sets ; that  is,  engine,  alternator,  and 
tramway  generator  couplod  on  the  same  shaft.  Other  and  larger 
alternators  arc  in  use  during  the  “peak”  of  the  load.  In  the 
combined  Bets  the  alternator  and  generator  are  each  100  kilowatt 
machines;  the  Beiliss  engine  is  160  n.n.p.  The  engine  is 
therefore  only  large  enough  to  drive  cither  of  the  machines  at 
full  load,  but  can  run  both  at  any  combination  of  load  not  greater 
, than  100  K.w,  total.  Tin*  generator  gives  535  volts,  and  is 
in  parallel  with  260  cells  of  the  Tudor  type.  The  cars  begin 
to  ruu  at  7.30  a.m.  The  cell*  and  one  generator  are  in  jaralld 
sharing  the  tramway  load  through  the  day,  with  results  very 
similar  to  those  shown  in  Fig.  S3.  The  alternator  on  the  anmo 
shaft  supplies  the  small  day  lighting  load.  When  the  evening 
lighting  load  comes  on,  the  direct  current  generators  aro  uncoupled, 
the  accumulators  take  the  tramway  work,  ami  the  total  engine 
power  is  available  for  running  the  fully-loaded  alternators.  This 
continuea  till  the  cars  stop  at  11  o'clock,  by  which  time  the 
lighting  load  has  gone  down  again.  The  pressure  of  the  cell*  has 
diminiuhed  from  520  to  475  volts.  A generator  is  now  coupled  up 
and  charges  the  accumulators  from  11  p.ii.  to  2.30  or  there- 
abouts ; a booster  adding  from  70  to  130  volts,  as  may  l>e  required. 
Tho  booster  motor  takos  from  15  to  20  amperes  at  630  volts,  depend- 
ing on  the  output  from  its  dynamo.  These  arrangements  give  a 
well-distributed  load  and  economical  conditions  of  working  for  such 


n>  advantages.  In  a traction  station,  the  load  varies 
/ ii  l^nt  generally  working  at  a low 
airetiT  fac/ir ’ ant*  ^e  machinery  must  lw  ratable  of 
i»t  nrlt^i6  demand,  while  the  average  load  does 

will  rAv  i01*  thu  maximum.  Now  accumulators 

from  Pf1”  relieving  the  machinery 

f'Unt  to  \ < h a°d  further  allowing  the  running 

ImuL  Sf  . -Uc®d  to  that  which  suffices  for  the  average 
bt*u  Fig  ^-j  81KnifiCJU100  of  this  may  be  gained 

twining.  ^ generator.  Eight  cars  were 

from  115  *°*  lln®  ^ show*  the  dynamo  current,  varying 

It  i.  l'®*  eurT»nt  varies  from  0 to  375 

Woi,  ;ie  cell*  l!i"lgine  *"d  generator  are  kept  fully 

applying  the  peaks  and  taking  a charge  daring 


machinery  as  is  at  any  time  running,  while  the  cells  aro  a stand-by 
for  exciting  plant,  Jcc. 

The  following  books  and  papers  may  be  consulted  in  addition  to 
those  already  cited 

Plant  it  Jhekorcha  sur  V RlectriciU.  Pari*,  1679. — Glatotonk 
and  Trirb.  Chemistry  of  Secondary  Batteries,  London,  1684. — 
Kkyniku.  L'Aemmulatcur  Voltalquc.  Paris,  188S. — Heim.  Die 
Akkumulatoren,  Berlin,  1889. — HoPTI.  DU  Akkumulatoren  fiir 
EUkiricildt.  Berlin,  1892. — Scuoor.  UandbuehfurAkkumuUUurcn. 
Stuttgart,  1898.— Frankland.  “Chemistry  of  Storage  Bittern*,” 
Prvc.  Roy.  See  1883.  — Rkyniek.  “ Eaosi  *ur  la  Theorie  Chimique 
des  Accumulateurs"  Jour.  Soc.  Fran^.d.  Phys.  1884.  — Heim. 
“ U-  d.  Emfluna  der  Sanredichte  auf  die  Kapaxitat  dor  Akk.,’’  EDk. 
Zed*.  1 889, — Koh lracscu  U.  Hum.  “ F.rgebniase  von  Vcisuchcn 
an  Akk.  fUr  SUtionsbetrieb,*'  JBtek.  Zeds.  1889.  — Darkicus. 
“La  Theorie  Chimique  d«  Accumulateurs  Plomb.,"  Bull.  Soc. . 
Intern.  dt * Jilecirudens,  1892.—  E.  J.  Wad*.  Secondary  Batteries. 
London,  1901.  (W.  Ht.) 


or  one  °f  die  gaseous 

fttiiid  to  con^if,  • ro8ea  aQd  carbon,  and  on  analysis  is 


Carbon 
Hydrogen  . 


92-3 

77 


100*0 


The  molecule  is  represented  by  the  formula  C2H*.  It  is 
a clear,  colourless  gas,  having  a density  of  0'92.  When 
prepared  by  the  action  of  water  upon  calcium 
carbide,  it  has  a very  strong  and  penetrating 
odour,  but  when  it  is  thoroughly  purified  from 
sulphuretted  and  pbosphuretted  hydrogen,  which  are  in- 
variably present  with  it  in  minute  traces,  this  extremely 
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ACETYLENE 


pungent  odour  disap|>ear8,  and  the  pure  gas  has  a not  f 
unpleaaaut  otberial  smell.  It  can  be  condensed  into  the  j 
liquid  state  by  cold  or  by  pressure,  and  | 
Uqwtiso*  experiments  by  An  sell  show  that  if  the  gas 
be  subjected  to  a pressure  of  21*53  atmo-  J 
spheres  at  a temperature  of  0a  G\,  it  is  converted  into 
the  liquid  state,  the  pressure  needed  increasing  with  the 
rise  of  temperature,  and  decreasing  with  the  lowering  of 
the  temperature,  until  at  - 82*  C.  it  becomes  liquid  under 
ordinary  atmospheric  pressure.  The  critical  jjoint  of  the 
gas  is  37“  C.,  at  which  temperature  a pressure  of  68 
atmospheres  is  required  for  liquefaction.  A great  future 
was  expected  from  its  use  in  the  liquid  state,  since  a 
cylinder  fitted  with  the  necessary  reducing  valves  would 
supply  the  gas  to  light  a house  for  a considerable  period, 
the  liquid  occupying  about  the  volume  of  the  gas, 
but  in  the  United  States  and  on  the  Continent  of  Europe, 
where  liquefied  acetylene  was  made  on  the  large  scale, 
several  fatal  accidents  occurred  owing  to  its  explosion 
under  not  easily  explained  conditions.  As  a result  of 
these  accidents  Berthelot  anti  Violin  made  a 
Exploit-  series  of  valuable  researches  upon  the  explosion 
Hqufd°f  acet.v^ene  under  various  conditions.  They 
scetyiea*.  found  that  if  liquid  acetylene  in  a steel 
bottle  be  heated  at  one  point  by  a platinum 
wire  raised  to  a red  heat,  the  whole  mass  decomposes  and 
gives  rise  to  such  tremendous  pressures  thut  no  cylinder 
would  be  able  to  withstand  them.  These  pressures  varied 
from  71,000  to  100,000  lb  pter  square  inch.  They, 
moreover,  tried  the  effect  of  shock  upxm  the  liquid,  and 
found  that  the  repieated  dropping  of  the  cylinder  from  a 
height  of  nearly  20  feet  upion  a large  steel  anvil  gave  no 
explosion,  but  that  when  the  cylinder  was  crushed  under 
a heavy  blow  the  impact  was  followed,  after  a short 
interval  of  time,  by  an  explosion  which  was  manifestly 
due  to  the  fracture  of  the  cylinder  and  the  ignition  of 
the  escaping  gas,  mixed  with  air,  from  sparks  caused  by 
the  breaking  of  the  metal.  A similar  explosion  will 
frequently  follow  the  breaking  in  the  same  way  of  a 
cylinder  charged  with  hydrogen  at  a high  pressure. 
Continuing  these  experiments,  they  found  that  in  acetylene 
gas  under  ordinary  pressures  the  decomposition  brought 
a l out  in  one  portion  of  the  gas,  either  by  heat  or  the 
firing  in  it  of  a small  detonator,  did  not  spread  far  beyond 
the  point  at  which  the  decomposition  started,  while  if  the 
acetylene  was  oompressod  to  a pjressure  of  more  than 
30  lb  on  the  square  inch,  the  decomposition  travelled 
throughout  the  mass  and  became  in  reality  detonation.  I 
These  results  showed  clearly  that  liquefied  acetylene  was 
far  too  dangerous  for  general  introduction  for  domestic 
pmrpjoses,  since,  although  thu  occasions  would  be  rare  in 
which  the  requisite  temperature  to  bring  about  detonation 
would  be  reached,  still,  if  this  point  were  attained,  the 
results  would  be  of  a most  disastrous  character.  The  fact 
that  several  accidents  had  already  happened  accentuated 
the  risk,  and  in  Great  Britain  the  storage  and  use  of 
liquefied  acetylene  are  prohibited. 

When  liquefied  acetylene  is  allowed  to  escape  from  the 
cylinder  in  which  it  was  contained  into  ordinary 
atmospheric  pressure,  some  of  the  liquid 
assumes  the  gaseous  condition  with  such 
rapidity  as  to  cool  the  remainder  below  the  temp* na- 
ture of  -90*  C.,  and  convert  it  into  a solid  snow-like 
mass. 

Acetylene  is  readily  solublo  in  abater,  which  at  normal 
. hint  temP°.rature  ftnd  pressure  takes  up  a little  more 
uf  y than  its  own  volume  of  the  gas,  and  yields  a 
Mcciyient.  solution  giving  a purple-red  precipitate  with  ara- 
monimcal  cuprous  chloride  and  a white  precipi- 
tate with  silver  nitrate,  these  precip.itatea  consisting  of 


acctylides  of  the  metals.  The  solubility  of  the  gas  iu 
various  liquids,  as  given  by  different  observers,  is — 


100  VuluEDM  Of 

Vuluimw  or  Am 

Brine 

absorb  . 

5 

Water 

, . 110 

Alcohol 

600 

Paraffin 

150 

Carlxui  disulphide 

100 

Fusel  oil 

100 

Benzene 

400 

Chloroform 

»»  • 

. . 400 

Acetic  acid 

M 

600 

Acetone 

»»  • 

. . 3100 

It  will  las  seen  from  this  table  that  where  it  is  desired 
to  collect  and  keep  acetylene  over  a liquid,  brine, water 
saturated  with  salt,  is  the  best  for  this  p»uqx*se,  but  in 
piractice  it  is  found  that,  unless  water  is  agitated  with 
acetylene,  or  the  gas  bubbled  through,  the  top  layer  soon 
gets  saturated  and  the  gas  then  dissolves  but  slowly.  The 
great  solubility  of  acetylene  in  acetone  was  (jointed  out  by 
MM.  Claude  and  Hess,  who  suggested  charging 
acetoue  with  the  gas  under  pressure,  a litre  of 
acetone  dissolving  360  times  its  own  volume  of 
the  gas  under  a jiressurc  of  12  atmosjjheres.  When  the 
pjressure  is  relieved  the  gas  again  escapjus,  and  it  was 
thought  that  in  this  way  a better  method  of  storing  the 
gas  would  be  provided  by  liquefaction.  Experiment, 
however,  lias  shown  that  acetone  thus  saturated  under 
j»ressure  shares  many  of  thu  disadvantages  of  liquid 
acetylene  itself. 

When  acetylene  was  first  introduced  on  a commercial 
scale  grave  fears  were  entertained  as  to  its  safety,  it  being 
represented  that  it  had  the  power  of  combining 
with  certain  metals,  more  especially  cop»per  and  Exploalve 
silver,  to  form  acetylides  of  a highly  explosive  ' 

character,  and  that  even  with  coal  gas,  which  attml*. 
contains  less  than  1 pter  cent.,  such  copqter 
compounds  had  been  known  to  be  formed  in  cases  where 
the  gas  distributing  mains  were  eompweed  of  coj)per,  and 
that  accidents  had  lmjqiened  from  this  cause.  It  vras 
therefore  predicted  that  the  intnxluction  of  acetylene  on 
a largo  scale  would  be  followed  by  numerous  accidents 
unless  copqier  and  its  alloys  were  rigidly  excluded  from 
contact  with  the  gas.  These  fears  have,  however,  fortu- 
nately proved  to  be  unfounded,  and  ordinary  gas  fittings 
can  be  used  with  perfect  safety  with  this  gas. 

Acetylene  was  at  one  time  su|>jJosed  to  be  a highly 
poisonous  gas,  the  researches  of  Bistrow  and 
Liebreich  having  apparently  shown  that  it 
acts  up>on  the  blood  in  the  same  way  as  carbon 
monoxide  to  form  a stable  compound.  Very  extensive 
experiments,  however,  madu  by  Drs  Grehant,  Brociner, 
Malooz,  Crismer,  and  others,  all  conclusively  show  that 
acetylene  is  much  less  toxic  than  carbon  monoxide  and 
indeed  than  coal  gas. 

Acetylene  has  the  property  of  inflaming  spontaneously 
when  brought  in  contact  with  chlorine.  If  a 
few  pieces  of  carbide  be  drop]*ed  into  saturated 
chlorine  water  the  bubbles  of  gas  take  fire  as 
they  reach  the  surface,  and  if  a jet  of  acetylene  bo  passed 
up  into  a bottle  of  chlorine  it  takes  fire  and  burns  with  a 
heavy  red  flame,  depositing  its  carbon  in  the  form  of  soot. 
If  chlorine  be  bubbled  upi  into  a jar  of  acetylene  standing 
over  water,  a violent  explosion,  attended  with  a flash  of 
intense  light  and  the  deposition  of  carbon,  at  once  takes 
pdace.  When  the  gas  is  kep>t  in  a small  glass  holder 
expiosed  to  direct  sunlight,  the  surface  of  the  glass  soon 
becomes  dimmed,  and  Bone  lias  shown  that  when  exposed 
for  some  time  to  the  sun’s  rays  it  undergoes  certain 
polymerization  changes  which  lead  to  the  deposition  of  a 
I film  of  heavy  hydrocarbons  on  the  surface  of  the  tube. 
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It  has  also  been  observed  by  Cailletct  and  later  by  Villard 
that  when  allowed  to  stand  in  the  presence  of  water  at  a 
low  temperature  a solid  hydrate  is  formed.  Acetylene  is 
readily  decomposed  by  heat,  polymerizing  under 
Aatjk—  its  influence  to  form  an  enormous  number  of 
Jar •pZtltia  orKan*c  compounds ; indeed  the  gas,  which  can 
trmbtiiu  itself  be  directly  prepared  from  its  constituents, 
carbon  and  hydrogen,  under  the  influence  of  the 
electric  arc,  can  be  made  the  starting-point  for  the  construc- 
tion of  an  enormous  number  of  different  organic  compounds 
of  a complex  character.  In  contact  with  nascent  hydrogen 
it  builds  up  ethylene ; ethylene  acted  upon  by  sulphuric 
acid  yields  sulphovinic  acid ; this  can  again  be  decom- 
posed in  the  presence  of  water  to  yield  alcohol,  and  it 
has  also  been  proposed  to  manufacture  sugar  from  this 
remarkable  body.  Picric  acid  can  also  be  obtained  from  it 
by  first  treating  acetylene  with  sulphuric  acid,  converting 
the  product  into  phenol  by  solution  in  potash,  and  then 
treating  the  phenol  with  fuming  nitric  acid. 

Acetylene  is  one  of  those  bodies  the  formation  of  which 
Jkt9m9m  )*  amended  with  the  disappearance  of  heat,  and 
tbM.  li  “ f°r  this  reason  termed  an  “ endothermic  " 
compound,  in  contra-distinction  to  those  bodies 
which  evolve  heat  in  their  formation,  and  which  are  called 
'exothermic.”  Such  endothermic  bodies  are  nearly  always 
fouod  to  show  considerable  violence  in  their  decomposition 
w the  heat  of  formation  stored  up  within  them  is  then 
liberated  as  sensible  heat,  and  it  is  undoubtedly  this 
jimperty  of  acetylene  gas  which  leads  to  its  easy  detonation 
•y  either  heat  or  a shock  from  an  explosion  of  fulminating 
niercury  when  in  contact  with  it  under  pressure.  Tbo 
owmatiun  that  acetylene  can  be  resolved  into  its  con- 
rtitucnts  by  detonation  is  due  to  Berthelot,  who  started 
mi  explosive  wave  in  it  by  firing  a charge  of  01  gram  of 
©cnniry  fulminate.  It  has  since  lieen  shown,  however, 
unless  the  gas  is  at  a pressure  of  more  than  two 
* raospherps  this  wave  soon  dies  out,  and  the  decomposi- 
tion is  only  propagated  a few  inches  from  the  detonator. 
Heated  m contact  with  air  to  a temperature  of  480“  C. 
intu0l,  a°etylime  ignites  and  burns  with  a flame,  the 

*»*«.  appearance  of  which  varies  with  the  way  in 

WifK  u.  ^ lt  ia  br°ught  in  contact  with  the’  air. 

llK!  P*  m exotw  a hcavy  lurid  emitting  flense 
Jk  >lA  8?okc  res,,lu’  whi,st  if  {t  Ih?  driven  out  in  a 
meiently  thin  sheet,  it  bums  with  a flame  of  intense 
and  almost  perfect  whiteness,  by  the  light  of 
>%  Can  as  well  as  they  can  by  daylight, 

it  ,^rn‘tjon  l10*®*  below  that  of  ordinary  gas, 

mrK  1 carbonaceous  matter, 

s tae  hnbrhtly  glowing  end  of  a cigar.  For  its 
CmbAcj.  roinplete  combustion  a volume  of  acetylene 
i/«.  ne*h  approximately  twelve  volumes  of  air,  | 
dioviA.  „ 'inning  as  products  of  combustion  carbon 

\«ZZ  Et'T*  vrur'  .When’  howeve^  th«  is 

bU-  ,n , ock  Mualler  ratio  the  combustion  is  incom- 
hy'itijtrn ' an™-— C*r*>0n  mono*’'*c’  <ar!Mltl  dioxide. 


ib-  WIlt<:r  "pour  are  produced.  This  is  well 

■a..r"l"\rklng  a cJ’l,r>d*  r one-half  foil  of  acetylene  and 


we-half"  t “vouuer  onc-nait  inn  c 

flam.  ™n.;s0n  aI’J,l-vin<?  a to  mixture  a 

'broxn  nr.  h!"*  , le  cylmder  and  a cloud  of  soot  is 

»«d  nftw. ' 1 <7.ln<lw  being  thickly  coated  with  it, 
It*  ,a  *****  r>*  ™r,“>n  If  now,  after  a 

the  cylinder**-  '.nterv“  *°  al,ow  eome  air  to 

P!s«,  due  to 


diffuse  into 

wper  again  be  applied,  an  explosion  takes 
',a  m>xture  of  carbon  monoxide  and  air.  It 
tracca  wTL,.]  * W len  a ^ame  » smoking  hadly,  distinct 
•s  artivl.n.  a"  raon°,i<,e  being  produced,  but  when 
inrniS,  ,!  ame  ,mrn*  properly  tile  products  are  as 

Wwnnt.  .MirJl^  ““*>  light  for  liKht-  low  bi 
with  air,  like  every  other  combustible  i 


gas,  acetylene  forms  an  explosive  mixture.  Clowes  has 
shown  that  it  has  a wider  range  of  explosive 
proportions  when  mixed  with  air  than  any  of  • 

the  other  combustible  gases,  the  limiting  per-  " *t“r9g' 
centages  being  as  follows  : — 


Acetylene 
Hydrogen  . 
Carlson  monoxide 
Ethylene 
Methane 


3 to  82 
5 to  72 

13  to  75 

4 to  22 

5 to  13 


The  methods  which  can  be  and  have  been  employed 
from  time  to  time  for  the  formation  of  acetylene 
in  small  quantities  are  exceedingly  numerous.  B/ 

Before  the  commercial  production  of  calcium 
carbide  made  it  one  of  the  most  easily  obtain- 
able gases,  the  processes  which  were  most  largely  adopted 
for  its  preparation  in  laboratories  were : — first,  the  decom- 
position of  ethylene  bromide  by  dropping  it  slowly  into  a 
boiling  solution  of  alcoholic  potash,  and  purifying  the 
evolved  gas  from  the  volatile  bromethyleno  by  washing 
it  through  a second  flask  containing  a boiling  solution  of 
alcoholic  potash,  or  by  jiassing  it  over  moderately  heated 
soda  lime;  and,  second,  the  more  ordinarily  adopted  process 
of  passing  the  products  of  incomplete  combustion  from  a 
Bunsen  burner,  the  flame  of  which  had  struck  back, 
through  an  ammoniacal  solution  of  cuprous  chloride, 
when  the  red  acetylide  of  copper  was  produced.  This  on 
being  washed  and  decomposed  with  hydrochloric  acid 
yielded  a stream  of  acetylene  gas.  This  second  method  of 
production  has  the  great  drawback  that,  unless  pro|>er 
precautions  are  taken  to  purify  the  gas  obtained  from  the 
copper  acetylide,  it  is  always  contaminated  with  certain 
chlorine  derivatives  of  acetyleno,  Kdmund  Davy  first  made 
acetylene  in  1836  from  a compound  produced  during  the 
manufacture  of  potassium  from  potassium  tartrate  and 
charcoal,  which  under  certain  conditions  yielded  a black 
eonqjound  decomposed  by  water  with  considerable  violence 
and  the  evolution  of  acetylene.  This  compound  was 
afterwards  fully  investigated  by  Berzelius,  who  showed  it 
to  bo  carbide  of  potassium.  He  also  made  the  correspond- 
| ing  sodium  compound  and  showed  that  it  evolved  the 
same  gas,  whilst  in  1862  Wohler  first  made  carbide  of 
calcium,  and  found  that  water  decomposed  it  into  lime 
and  acetylene.  It  was  not,  however,  until  1892  that  the 
almost  simultaneous  discovery  was  made  by  Willson  in 
America  and  Moissan  in  France  that  if  lime  and  carbon 
be  fused  together  at  the  temperature  of  the  electric 
furnace,  the  lime  is  reduced  to  calcium,  which  unites  with 
the  excess  of  carbon  present  to  form  calcium  carbide. 
The  cheap  production  of  this  material  and  the  easy 
lilierntion  by  its  aid  of  acetylene  at  once  gave  the  gas  a 
position  of  commercial  importance.  In  the  manufacture 
of  calcium  carbide  in  the  electric  furnace,  lime 
and  hard  metallurgical  coke  of  the  highest 
|»ossible  degree  of  purity  are  employed.  A c*/c/w/n 
good  working  mixture  of  these  materials  may  carbide. 
be  taken  as  being  100  parts  by  weight  of  lime 
with  68  parts  by  weight  of  carbonaceous  material.  About 
1*8  lb  of  this  is  used  up  for  each  ptound  of  carbide 
produced.  The  two  principal  processes  utilized  in  making 
calcium  carbide  by  electrical  power  are  the  ingot  process 
and  the  tapping  process.  In  the  former,  the  coke  and 
lime  are  finely  ground  and  carefully  mixed  in  the  right 
projiortions  to  suit  the  chemical  actions  involved.  The 
arc  is  struck  in  a crucible  into  which  the  powdered 
mixture  is  allowed  to  flow,  partially  filling  it  An  ingot 
gradually  builds  up  from  the  bottom  of  the  crucible,  the 
carbon  electrode  being  raised  from  time  to  time  auto- 
matically or  by  hand  to  suit  the  diminution  of  resistance 
due  to  the  shortening  of  the  are  by  the  rising  ingot.  The 
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crucible  is  of  metal  and  considerably  larger  than  the  ingot, 
the  latter  being  surrounded  by  a mass  of  unreduced 
material  which  protects  the  crucible  from  the  intense  heat. 
When  the  ingot  has  been  made  and  the  crucible  is  full, 
the  latter  is  withdrawn  and  another  substituted.  The 
process  is  not  continuous,  but  a change  of  crucibles  only 
takes  two  or  three  minutes  under  the  best  conditions, 
and  only  occurs  every  ten  or  fifteen  hours.  The  essence 
of  this  process  is  that  the  coke  and  lime  are  only  heated 
to  the  point  of  combination,  and  an*  not  “boiled”  after 
being  formed.  It  is  found  that  the  ingot  of  calcium 
carbide  formed  in  the  furnace,  although  itself 
cm r biVe  consisting  of  pure  crystalline  calcium  carbide, 

is  nearly  always  surrounded  by  a crust  which 
contains  a certain  projxjrtion  of  imperfectly  converted 
constituents,  and  therefore  gives  a lower  yield  of  acetylene 
than  the  carbide  itself.  In  breaking  up  and  sending  out 
the  carbide  for  commercial  work,  packed  in  air-tight 
drums,  the  worst  of  the  crust  is  as  far  as  i*wsible  picked 
out  and  rejected.  A statement  of  the  amount  made  j*r  kilo- 
watt hour  may  be  misleading,  since  a certain  amount  of  loss 
is  of  necessity  entailed  during  this  process.  For  instance, 
in  practical  working  it  has  been  found  that  a furnace  return 
of  0 504  lb  per  kilowatt  hour  is  brought  down  to  0*400  D>  per 
kilowatt  hour  when  the  material  has  been  broken  up,  sorted, 
and  packed  in  air-tight  drumR.  In  the  tapping  process  a 
fixed  crucible  is  used,  lined  with  carbon,  the 
carbide  electrode  is  nearly  as  big  as  the  crucible,  and  a 
much  higher  current  density  is  used.  Fine 
grinding  is  unnecessary,  os  combination  probably  only  takes 
place  after  fusion  of  the  raw  materials  which  mix  more 
or  less  as  liquids.  The  carbide  is  heated  to  complete 
liquefaction  and  tapped  at  short  intervals.  There  is  no 
unreduced  material,  aud  the  process  is  considerably  simpli- 
fied, while  less  expensive  plant  is  required.  The  run 
carbide,  however,  is  never  so  rich  as  the  ingot  carbide, 
since  an  excess  of  lime  is  nearly  always  used  in  the 
mixture  to  act  as  a flux,  and  this  remaining  in  the  carbide 
lowers  its  gas-yielding  |»ower.  Many  attempts  have  been 
made  to  produce  the  substance  without  electricity,  but 
have  met  with  no  commercial  success. 

Carbide  of  calcium,  as  formed  in  the  electric  furnace,  is 
a beautiful  crystalline  semi  metallic  solid,  having 
ofcMlctui n a den8ity  2‘22*  and  showing  a fracture  which 
csrbide.  i*  often  shot  with  iridescent  colours.  It  can 
be  kept  unaltered  in  dry  air,  but  the  smallest 
trace  of  moisture  in  the  atmosphere  leads  to  the  evolution 
of  minute  quantities  of  acetylene  and  gives  it  a distinctive 
odour.  It  is  infusible  at  temperatures  up  to  2000°  C.,  but 
can  be  fused  in  the  electric  arc.  When  heated  to  a 
temperature  of  245°  C.  in  a stream  of  chlorine  gas  it 
becomes  incandescent,  forming  calcium  chloride  ami  liber- 
ating carbon,  and  it  can  also  bo  made  to  burn  in  oxygen 
at  a dull  red  heat,  leaving  behind  a residue  of  calcium 
carbonate.  Under  the  same  conditions  it  becomes 
incandescent  in  the  vapour  of  sulphur,  yielding 
calcium  sulphide  and  carbon  disulphide ; the  vapour 
of  phosphorus  will  also  unite  with  it  at  a red  heat 
It  is  a compound  of 

Calcium 02*5  per  cent 

Carbon 37-5 

100*0 

Acted  upon  by  water  it  is  at  once  decomposed,  yielding 
Tbe  yield  acetylene  ami  calcium  hydrate.  Pure  crystal - 
from  line  calcium  carbide  yields  5’8  cubic  feet  of 

“rtirfT  rtylene  per.  P°wnd  at  ordi,u*7  temperatures, 
but  the  carbide  as  sold  commercially,  being  a 
mixture  of  tho  pure  crystalline  material  with 'the  crust 


which  in  the  electric  furnace  surrounds  the  ingot,  yields 
an  average  of  5 cubic  feet  of  gas  per  pound  under 
proper  conditions  of  generation.  The  volume  of  gas 
obtained,  however,  depends  very  largely  upon  the  form 
of  apparatus  used,  and  while  some  will  give  the  full 
5 cubic  feet,  other  apparatus  will  only  yield,  with  the 
same  carbide,  3J  feet.  The  purity  of  the  carbide  entirely 
depends  on  the  purity  of  the  material  used  in  its  manu- 
facture, and  before  this  fact  had  been  fully  grasped  by 
manufacturers,  and  only  tho  purest  material  obtainable 
employed,  it  contained  notable  quantities  of  compounds 
which  during  its  decomjKwition  by  water  yielded  a some- 
what high  proportion  of  impurities  in  the 
acetylene  generated  from  it.  Although  at  the 
present  time  a marvellous  improvement  has  taken  place 
all  round  in  the  quality  of  the  carbide  produced,  the 
acetylene  nearly  always  contains  minute  traces  of  hydrogen, 
ammonia,  sulphuretted  hydrogen,  phosphuretted  hydrogen, 
siliciuretted  hydrogen,  nitrogen,  and  oxygen,  and  some- 
times minute  traces  of  carbon  monoxide  and  dioxide.  The 
formation  of  hydrogen  is  caused  by  small  traces  of  metallic 
calcium  occasionally  found  free  in  the  carbide,  and  cases 
have  been  knowm  where  this  w*as  present  in  such  quantities 
that  the  evolved  gas  contained  nearly  20  per  cent,  of 
hydrogen.  This  takes  place  when  in  the  manufacture  of 
the  carbide  the  material  is  kept  too  long  in  contact  with 
the  arc,  since  this  overheating  causes  the  dissociation  of 
some  of  the  calcium  carbide  and  the  solution  of  metallic 
calcium  in  the  remainder.  The  presence  of  free  hydrogen 
is  nearly  always  accoui|)onicd  by  sUicinretted  hydrogen 
formed  by  the  combination  of  tho  nascent  hydrogen  with 
the  silicon  in  the  carbide.  The  ammonia  found  in  the 
acetylene  is  due  to  the  presence  of  magnesium  nitride  in 
the  carbide.  This  is  formed  by  the  metallic  magnesium 
in  the  molten  condition  taking  up  nitrogen  from  the  air. 
On  decomposition  by  water  ammonia  is  produced  by  the 
action  of  steam  or  of  nascent  hydrogen  on  the  nitride,  the 
quantity  formed  depending  very  largely  upon  the  tempera- 
; ture  at  which  the  carbide  is  dccomjxMwd.  The  formation 
of  nitrides  by  actions  of  this  kind  and  their  easy  conversion 
into  ammonia,  will  probably  at  some  no  very  distant  date 
prove  a useful  method  for  fixing  the  nitrogen  of  the 
atmosphere  and  rendering  it  available  for  manurial  pur- 
(10608,  although  it  could  never  compete  in  price  with  the 
ammonia  formed  in  the  destructive  distillation  of  coal  for 
eoal  gas.  Sulphuretted  hydrogen,  which  is  invariably 
present  in  commercial  acetylene,  is  formed  by  the  decom- 
position of  aluminium  sulphide.  Mtirlot  has  shown  that 
aluminium  sulphide,  zinc  sulphide,  and  cadmium  sulphide 
are  the  only  sulphur  compounds  which  can  resist  the  heat 
of  the  electric  furnace  without  decomposition  or  volatiliza- 
tion, and  of  these  aluminium  sulphide  is  the  only  one  which 
is  deconi|>osed  by  water  with  the  evolution  of  sulphuretted 
hydrogen.  In  the  early  samples  of  carbide  this  coraj*ound 
used  to  lie  present  in  considerable  quantity,  but  now  rarely 
more  than  -j1^  per  cent,  is  to  be  found.  Phoaphu retted 
hydrogen,  one  of  the  most  important  impurities,  which 
has  been  blamed  for  the  haze  formed  by  the  combustion 
of  acetylene  under  certain  conditions,  is  produced  by  the 
action  of  water  upon  traces  of  calcium  phosphide  found 
in  carbide.  Although  at  first  it  was  no  uncommon  thing 
to  find  a half  per  cent,  of  phosphuretted  hydrogen  present 
in  the  acetylene,  this  has  now  been  so  reduced  by  the  use 
of  pure  materials  that  the  average  quantity  is  rarely  above 
0*15  per  cent.,  and  it  is  often  not  one -fifth  of  that 
amount. 

In  the  generation  of  acetylene  from  calcium  oeotrwtioa 
carbide  and  water,  all  that  has  to  be  done  is  to  0f*c*tyieae 
bring  these  two  compounds  into  contact,  when  from  CMr’ 
they  mutually  react  u|xm  each  other  with  the  b>*c' 
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formation  of  lime  and  acetylene,  while,  if  there  he  suf- 
ficient water  present,  the  lime  combines  with  it  to  form 
calcium  hydrate. 

1.  Calcium  carbide.  Water.  Acetylene.  Lime. 

CaC,  + HfO  = CjH,  -r  CttO. 

2.  Lime.  Water.  Calcium  hydrate. 

CaO  + H,0  - Ca(HO)j. 


Every  operation,  no  matter  how  simple  it  appears  at 
first  sight,  is  capable  of  being  performed  in  several  ways, 
and  decomposition  of  the  carbide  by  water  may  be  brought 
about  either  by  bringing  the  water  slowly  into  contact 
with  an  excess  of  carbide,  or  by  dropping  the  carbide  into 
an  excess  of  water,  and  these  two  main  operations  again 
may  be  varied  by  innumerable  ingenious  devices  by  which 
the  rapidity  of  the  contact  may  be  modified  or  even 
eventually  stopped.  The  result  is  that  although  the  forms 
of  apparatus  utilized  for  this  purpose  are  all  based  on  the 
one  fundamental  principle  of  bringing  al>out  the  contact 
of  the  carbide  with  the  water  which  is  to  enter  into  double 
decomposition  with  it,  they  have  been  multiplied  in  number 
to  a very  large  extent  by  the  methods  employed  in  order 
to  ensure  control  in  working,  and  to  get  away  from  the 
dangers  and  inconveniences  which  are  inseparable  from  a 
too  rapid  generation. 

In  attempting  to  classify  acetylene  generators  some 
Gtatra.  ^boritics  have  divided  them  into  as  many  as 
tan.  R,x  different  classes,  but  this  is  hardly  necessary, 
as  they  may  be  divided  into  two  main  classes  : — 
firrt,  those  in  which  water  is  brought  in  contact  with  the 
<artiide,  the  carbide  being  in  excess  during  the  first  portion 
of  the  operation ; and,  second,  those  in  which  the  carbide 
is  thrown  into  water,  the  amount  of  water  present  being 
always  in  excess.  The  first  class  may  again  be  subdivided 
mto  generators  in  which  the  water  rises  in  contact  with 
he  carbide,  in  which  it  drips  upon  the  carbide,  and  in 
whKb  a vessel  full  of  carbide  is  lowered  into  water,  and 
*?wti  withdrawn  as  generation  becomes  excessive.  Some 
0 this**  generators  are  constructed  to  make  the  gas  only 
U consumed  at  the  burner,  with  the  object  of 

WTln^  and  room  which  would  be  involved  by 

a storage -holder.  Generators  with  devices  for  regulating 
***  stopping  at  will  the  action  going  on  are  generally 
automatic.”  Another  set  merely  aims  at  develop- 
'L  Uie  from  the  carbide  and  putting  it  into  a storage- 
J vr  with  as  little  loss  as  possible,  and  these  are  termed 

on-automatic.  The  points  to  be  attained  in  a good 

CeQiratnr  hm  . ° 


• temperature  of  generation. 
t laykUl  drcom|H»itiou  or  the  carbide. 

• Maximum  evolution  of  the  ga*. 

5 ^fewurefn  every  part  of  the  apparatus 
s'  “n^  remov*l  °f  residues, 

the  g*4.  °f  *,r  ^n,m  apparatus  before  generation  < 

U Is  actc^  uP°n  ky  water  considerable  hea 

0/  tL  , ’ tndcedt  the  action  develop  about  onc-twentiet 
how  ^ evolved  by  the  combustion  of  carbon.  Ai 
W iu.li  t t€mlwratur®  developed  is  a function  of  th 
attaint  - comP^e  the  action,  the  degree  of  hen 
the  wit  V?*ne*  ^ eVe,7  form  of  generator,  and  whil 
the  rmriJj0  •0B®  *onn  may  ttover  reach  the  boiling-poinl 
t<-mr„,r_,1'  ° ,n.  an°ther  may  become  red-hot  and  give 
cot  oalv  ° °Ve/  Heating  in  a generator  i 

sas  ir'i  I .)UI^e  °*  “a,18®r»  but  also  lessens  the  yield  c 
detenorates  its  quality.  The  best  forms  o 
wmUrt  *flt^r  ,t.^nse  which  water  rises  slowly  h 
whi.'li  Mu.  sTi  carbide,  or  the  second  main  division  L 
Kh  the  carbide  fall*  into  excess  of  water. 

***!«  as  a !»  t ^®fylene,  if  it  is  to  be  used  on  a larg 
omestic  illuminant,  must  undergo  such  pre 


cesses  of  purification  as  will  render  it  harmless  and  in- 
nocuous to  health  and  property,  and  the  sooner 
it  is  recognized  as  absolutely  essential  to  purify  ^*M*®** 
acetylene  before  consuming  it  the  sooner  will  r °“' 
the  gas  acquire  the  popularity  it  deserves.  The  only  one 
of  the  impurities  which  offers  any  difficulty  in  removal  is 
the  phoephuretted  hydrogen.  There  are  three  substances 
which  can  be  relied  on  more  or  leas  to  remove  this  com- 
pound, and  the  gas  to  be  purified  may  be  passed  either 
through  acid  copper  salts,  through  bleaching  powder,  or 
through  chromic  acid.  In  experiments  with  these  various 
bodies  it  is  found  that  they  are  all  of  them  effective  in 
also  ridding  the  acetylene  of  the  ammonia  and  sulphuretted 
hydrogen,  provided  only  that  the  surface  area  presented 
to  the  gas  is  sufficiently  large.  The  method  of  washing 
the  gas  with  acid  solutions  of  copper  has  been  patented 
by  Llerr  A.  Frank  of  Charlottenbnrg,  who  finds  that  a 
concentrated  solution  of  cuprous  chloride  in  an  acid,  the 
liquid  being  made  into  a paste  with  kieselgiihr,  is  the 
most  effective.  Where  the  production  of  acetylene  is 
going  on  on  a small  scale  this  method  of  purification  is 
undoubtedly  the  most  convenient  one,  as  the  acid  present 
absorbs  the  ammonia,  and  the  copper  salt  converts  the 
phosphuretted  and  sulphuretted  hydrogen  into  phosphates 
and  sulphides.  The  vessel,  however,  which  contains  this 
mixture  has  to  be  of  earthenware,  porcelain,  or  enamelled 
iron  on  account  of  the  free  acid  present ; the  gas  must  be 
washed  after  purification  to  remove  traces  of  hydrochloric 
acid,  and  care  must  be  taken  to  prevent  the  complete 
neutralization  of  the  acid  by  the  ammonia  present  in  the 
gas.  The  second  process  is  one  patented  by  Dr  Ullmann 
of  Geneva,  who  utilizes  chromic  acid  to  oxidize  the 
phosphuretted  and  sulphuretted  hydrogen  and  absorb  the 
ammonia.  The  third  process  owes  its  inception  to  Lunge, 
who  recommends  the  use  of  bleaching  powder.  Dr  Wolff 
has  found  that  when  this  is  used  on  the  Urge  scale  there 
is  a risk  of  the  ammonia  present  in  the  acetylene  forming 
traces  of  chloride  of  nitrogen  in  the  purifying  lx>xea,  and 
as  this  is  a compound  which  detonates  with  considerable 
local  force,  it  occasionally  gives  rise  to  explosions  in  tbo 
purifying  ap|»aratus.  If,  however,  the  gas  be  first  passed 
through  a scrubber  so  as  to  wash  out  the  ammonia  this 
danger  is  avoided.  Dr  Wolff  employs  purifiers  in  which 
the  gas  is  washed  with  water  containing  calcium  chloride, 
and  then  {Missed  through  bleaching  powder  solution  or 
other  oxidizing  material. 

Wlien  acetylene  is  burnt  from  a 000  union  jet  burner, 
at  all  ordinary  pressures  a sinoky  flame  is  obtained,  but 
on  the  pressure  being  increased  to  4 inches  a magnificent 
flame  results,  free  from  smoke,  and  developing  an  illuminat- 
ing value  of  240  candles  per  5 cubic  feet  of  gas  consumed. 
Slightly  higher  values  have  been  obtained,  but  240  may 
be  taken  as  the  average  value  under  these  conditions. 
W’ben  acetylene  was  first  introduced  as  a commercial 
illuminant  in  England,  very  small  union  jet  nipples  were 
utilized  for  its  consumption,  but  after  burning  IUumlaMt 
for  a short  time  these  nipples  liegan  to  carbonize,  /D^p0°er" 
the  flame  became  distorted,  and  then  smoking 
occurred  with  the  formation  of  a heavy  deposit  of  soot. 
While  these  troubles  were  being  experienced  in  England, 
attempts  had  been  made  in  America  to  use  acetylene 
diluted  with  a certain  proportion  of  air  which  permitted  it 
to  be  burnt  in  ordinary'  flat  flame  nipples  ; but  Burner*. 
the  danger  of  such  admixture  being  recognized, 
nipples  of  the  same  class  as  those  used  in  England  were 
employed,  and  the  same  troubles  ensued.  In  France, 
single  jets  made  of  glass  were  first  employed,  and  then 
Risoner,  Luehaire,  Ragot,  and  others,  made  burners  in 
which  two  jets  of  acetylene,  coming  from  two  tubes  placed 
some  little  distance  apart,  impinged  and  splayed  each  other 
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out  into  a butterfly  flame.  Soon  afterwards  Bill  wilier  in- 
troduced the  idea  of  tracking  air  into  the  flame  at  or  just 
below  the  burner  tip,  and  at  this  juncture  the  Naphey  or 
Dolan  burner  was  introduced  in  America,  the  principle 
employed  being  to  use  two  small  and  widely  separated  jets 
instead  of  the  two  openings  of  the  union  jet  burner,  and 
to  make  each  a minute  Bunsen,  the  acetylene  dragging  in 
from  the  base  of  the  nipple  enough  air  to  surround  and 
protect  it  while  burning  from  contact  with  the  steatite. 
This  class  of  burner  has  been  very  successful,  and  its 
introduction,  together  with  the  realization  of  the  import 
ance  of  purifying  the  gas  licfore  combustion,  has  removed 
perhaps  the  most  im[>ortant  obstacle  to  the  use  of  this 
beautiful  illuminant 

Authorities.— Dommer,  L'Ac&yUnc  e t scs  applications.  Pnris, 
1896. — Lewes,  Acetylene.  London,  1900. — Likhetanz,  Calcium- 
car  lid  und  Aeelylen.  Loiplig,  1899.— PELL18SIEB,  L'idairage  <t 
t'acdtyUne.  Paris,  1897. — PKRBontL,  Le  carlure  de  calcium  et 
1' acetylene.  Pari*.  1897.— Fora  complete  list  of  the  various  pa|»ers 
and  memoirs  on  Acetylene,  am  Ludwig’s  Ftihrer  dutch  die  yeaammte 
Caleiumcnrbid-  und  Acclylen- Liter atur.  Berlin,  1899. 

(V.  B.  t) 

Achlll  Island,  off  the  west  coast  of  Ireland,  part 
of  the  county  of  Mayo.  Now  under  the  control  of  the  Con- 
gested Districts  Board,  who  have  made  efforts  to  improve 
the  condition  of  the  people.  There  is  now  a station  at 
Achill  Sound,  w hich  is  crossed  by  a swivel  bridge,  opened 
in  1888.  Population,  4677. 

Achin  (Dutch  Atjek)  and  its  dependencies  form  a 
government  of  Northern  Sumatra,  extending  from  2°  53'  N. 
on  the  W.  coast  to  4*  32'  N.  on  the  E.  coast  The  area  of 
Achin  is  estimated  at  20,520  square  miles.  Since  1874 
the  valley  of  the  Achin  river  has  been  subjugated  by 
the  Dutch.  The  restriction  of  export  and  inq>ort  to 
Achin  (1888)  and  further  regulation  of  the  ports  (1892), 
the  death  of  the  traitor  Tuku  Umar,  and  the  suc- 
cessful expeditions  of  General  van  Heutsz  (1898-99)  on 
both  coasts  and  in  the  valley,  have  broken  resistance  and 
flrmly  established  Dutch  government.  A scheme  to  unite 
the  coasts  by  a railway  is  under  consideration.  The  adminis- 
trative divisions  are  as  follows — 1.  Great  Achin  (the  nine 
districts  within  and  beyond  the  military  irosts)  with  Poeloe 
Wai  (isle) ; 2.  dependencies  (west  coast,  with  the  island 
of  Simalu  [Babi  or  Hog],  north  coast,  east  coast,  and  tho 
southern  settlements  of  Great  Achin).  Under  the  military 
and  civil  chief  is  a resident  (for  the  regulation  of  shipping 
and  Achin  affairs),  and  under  him  again  assistant-residents 
for  the  dependencies.  Geographical  knowledge  of  the 
Achin  valley,  river,  and  coast  has  been  considerably 
advanced  since  1874.  In  its  upper  |«art,  near  Scliinun, 
the  valley  is  3 miles  broad,  the  river  having  a breadth  of  09 
feet  and  a depth  of  1 h feet ; but  in  its  lower  course,  north 
of  its  junction  with  tbe  Kning  Dam,  tho  valley  broadens 
to  12  £ miles.  Tho  marshy  soil  is  covered  bv  rice -fields, 
and  on  higher  ground  by  kampongs  full  of  trees.  The 
river  at  its  mouth  is  327  feet  brood  and  20-33  feet  deep, 
but  before  it  lies  a sandbank  covered  at  low  water  by  & 
depth  of  only  4 feet.  The  coasts  are  low  and  the  rivers 
insignificant,  rising  in  tho  coast  ranges  and  flowing  through 
the  coast  states  (the  chief  of  which  are  Podir,  Gighen,  and 
•Samalanga  on  the  N.,  Kdi,  Perlak,  and  Ijangsar  on  the 
E,  Kluwah,  Riga*,  and  Melabuh  on  the  W.)t  Tho  chief 
jKirta  are  Olehloh,  the  port  of  Kotamja  or  Achin  (formerly 
Knit  on,  now  the  scat  of  the  Dutch  Government),  Scgli  on 
the  N.,  Kdi  on  tho  E„  and  Analabu  or  Melabuh  on  the 
W..  all  visited  by  steamers  of  the  Royal  Packet  Company. 

Tho  relief  of  the  soil  of  Achin  is  imperfectly  under- 
stood. With  regard  to  tho  west  coast,  Resident  van 
Langen  has  spoken  of  the  Barman  and  other  parallel  ranges 
which  are  characteristic  of  the  island  of  Sumatra,  and  a 


geological  description  of  a small  |*>rtion  of  the  same  coast 
has  been  given  by  the  mining  engineer  Renaud,  but  the 
interior,  poflafahr  a continuation  of  the  Batta  plateau,  is 
unexplored.  The  population  of  Achin  in  1898  was  esti- 
mated at  535,432,  of  whom  328  were  Eurojwans,  3933 
Chinese,  30  Arabs,  and  372  other  foreign  Asiatics.  The 
natives  of  this  commercial  state  are  of  very  mixed  origin 
(Hindu,  Klings,  Malay,  Arab).  They  live  in  kampomgt i, 
collections  of  houses  and  gardens,  which  combine  to  form 
mukims  or  districts,  which  again  combine  to  form  tagis, 
of  which  there  are  three.  The  chief  of  a mukim  is  called 
an  rWwm,  of  a mgi  a pang  limn  mtgi.  The  |»eople  of  the 
highlands  {prang  tunong)  differ  in  many  res|iects  from 
those  of  the  lowlands  {prang  barcJi).  The  means  of  sub- 
sistence are  furnished  by  the  culture  of  rice,  betel  (penang), 
tobacco,  and  pepper,  but  agriculture  and  stock-raising 
both  declined  during  the  war.  The  following  industries 
are  of  some  importance — gold-working,  weapon-making, 
silk-weaving,  the  making  of  pottery,  fishing  and  coasting 
trade.  The  value  of  the  exports  (chiefly  ] topper)  lias  of 
late  years  licen  about  4058,000,  of  the  imports  from 
£165,000  to  £250,000. 

Krcijt.  Atjek  cn  de  Atjehers.  Leiden,  1877. — Van  Lances. 
Atjeh’t  fFeeeku-'t,  T>jd»chr\ft  Aardrijko.  Cenotktxk.  Amsterdam, 
1888,  p.  226. — Renaud.  Jaarlock  ran  hrt  J/ynwtsen.  1882. — 
Jacobs  HetfamilU-en  Kamponglevcn  op  Croat  Atjek.  Leiden,  1894. 
— Snouce  Hl-uokonje.  Im  Atjckert.  Batavia,  1894. 

(C.  M.  K.) 

Achinsk,  a district  town  of  Russia,  East  Siberia, 
government  of  Yeniseisk,  110  miles  by  rail  W.  of  Kras- 
noyarsk, and  on  the  Chulym  river.  It  was  founded  in 
1642,  and  remained  quite  insignificant  till  lately,  when 
steamers  began  to  ply  on  the  Chulym  to  the  gold  mines. 
There  are  tanneries  and  soap  and  candle  works.  Popula- 
tion (I860),  2501 ; (1897),  6714. 

Achromatic  Objectives,  — The  general  equa- 
tion for  two  lenses  in  contact  and  of  negligible  thick- 
nesses is, 

P = A(n-l)  + B(»'-l), 

where  P is  the  power  of  the  combined  system,  or  the 
reciprocal  of  its  focal  length,  A and  B are  the  mini  of  the 
reciprocal*  of  the  radii  of  curvatures  of  the  first  and 
second  lenses  respectively,  and  n and  ;*'  are  the  indices  of 
refraction  of  the  materials  of  which  these  two  lenses  are 
made.  It  is  obvious  that  in  general  the  value  of  P varies 
with  the  vofrangibility  of  light,  t’.e.,  with  its  wave-length. 
The  mathematical  condition  which  must  obtain  in  order 
that  the  jK>wer  shall  l>e  invariable  is  that  tho  derivative  of 
this  equation  shall  vanish,  or 


Lenses,  whether  binary  or  multiple,  subject  to  this  con- 
dition and  employed  for  the  formation  of  real  images  are 
called  achromatic  objectives.  These  two  equations  would 
serve  to  determine  the  values  of  A and  B,  when  P is 
assumed,  anil  thus  completely  solve  the  problem  in  its 
elementary  form,  were  it  not  unfortunately  true  that  the 
value  of  the  coefficient  (called  tho  disjiersive  ratio), 

for  all  practicable  materials  is  far  from  constant  throughout 
the  range  of  wave-lengths  which  are  involved  in  optical 
images.  For  example,  for  the  kinds  of  glass  most  generally 
employed  for  large  telescopes,  this  quantity  varies  from 
1 '80  in  the  extreme  red  to  2 20  in  the  extreme  violet. 
The  method  of  fixing  upon  the  most  advantageous  value  to 
substitute  in  the  second  equation  was  not  obvious  to  the 
earlier  opticians,  even  to  those  who  produced  some  of  the 
finest  telescopes  now  in  use  ; but  it  is  easily  demonstrate*! 
that  the  value  should  be  that  which  obtains  for  light  of 
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Buimiun  efficiency  for  the  purpose  to  which  it  is  to  be 
applied.  Thui,  for  visual  use  the  value  of  ~ corresi>ond- 
iatf  to  a wave-length  of  about  0600  is  heat,  while  for 
photography  with  ordinary  sensitive  plates  that  for  a wave- 
length of  about  4300,  a materially  larger  value,  should  be 
salstituted. 

The  variability  in  the  dispersive  ratio  for  different 
regions  of  the  spectrum  gives  rise  to  an  imjierfection  in 
ichromatic  combinations,  which,  immaterial  in  small 
left**,  becomes  of  serious  consequence  in  large  telescojws 
and  in  spectrasoopea.  In  astronomical  telescopes  the 
defect  appears  as  a fringe  of  colour,  properly  violet,  about 
bright  objects  ; it  also  renders  such  instrument*  quite  un- 
available for  photography.  In  spectroscofics  it  necessitates 
a continuous  change  in  adjustment  from  one  end  of  the 
spectrum  to  the  other.  As  it  constitutes  the  gravest  error 
in  the  modem  telescope,  many  efforts  have  been  made 
during  more  than  a century  for  its  elimination.  A review 
of  tk-  success  attained  necessitates  a consideration  of 
other  defects  to  which  objectives  are  subject.  These  may 
be  tabulated  as  follows  j — 


1.  Chromatic  differences  of  focal  length,  or  secondary 

colour. 

2.  Chromatic  differences  of  spherical  aberration. 

3.  Chromatic  differences  of  magnification. 

4.  Zonal  differences  of  magnification. 

5.  Images  by  reflections  which  illuminate  the  field. 

.^11  of  these  are  inherent  in  refracting  objectives,  and  no 
•Rk  however  skilful,  is  able  wholly  to  eliminate  them. 

* * *ucwss  in  designing  an  objective  is  only 

■Waiiuible  by  a due  regard  to  the  relative  imjjortance  of 
errors,  and  an  adjustment  of  them  to  the  pun*we  to 
winch  the  instrument  is  to  be  applied. 

In  tho  table  of  errors  the  first  is  that  already  considered 
1<I  *»  deiwndcnt  on  tho  0(itical  pro]ierties  of  the 
naU  employed ; 3 is  not  distinguishable  from  this 
"***  in  cases  where  the  members  of  the  optical  system 

4 ®lBnltel>  «s  in  microsco|ies  and  camera  objectives, 

, ."lae  I'™»  of  tclesco|ie;  5,  known  as  “ghosts  ' 
■n^Lf Ba*’i 18  ^ **<1  “ to  number,  but  the  positions  of  the 
« advantageously  restricted.  To  explain  the 

' - and  4,  especially  iuqiortant  for  our  present  pur- 
,crm  must  be  first  defined. 

. Uif-  Iens  o’  used  for  forming  sn  image  of  a 
. ' " IITt'  ,11  '9  found  that  the  (lower  of  the  lens  always 

“f ‘uuonsly  with  the  distance  of  the  portion 
il.  aJnsl.in  otl,er  words,  the  focal  lengths  of 

Si  diridll  riC  ZOm'S’  into  wb'cb  Ibc  lens  may  be  regarded 
TV.,  ..L™1  mntlnuously  decrease  with  their  diameters. 

magnitude  depends  upon  the 
«l4»ri,wl  .v  “ “P°“  ,ho  Power  °f  the  lens,  is  called 
Isswibie  ta*^00-  U '*  .oas-v  to  **  timt  ‘t  would  be 
vickl  , ...  u . i[i"  a P°®tivo  lens  of  such  a sham  as  to 
i'eiMd  n egITe  of  spherical  aberration  with  a properly 
u to  jy*  1,8  even  numerically  less  in  (lower,  so 
of  » cbrZ*  ”mbu!»t;on  free  front  aberration  for  light 
skirl  "‘“"gtbiUty.  An  achromatic  combination 
» trim.™,  v ?™“ll,on  for  remote  sources  of  light  is 
f»  yel]0i  ^ f™  front  spherical  aberration 

lea MianJtar.  '*  T1.  8?U  I108*08*  aberration  for  light  of 
owtenriJLt  *"e  for  sllorU'r  wave  lengths  it  will  be 
frill  us1*’  “*ve  negative  aberration.  This  property, 
olijtvtiro”.  *n  e table,  is  quite  negligible  in  telescope 
“"fii-  °'li,1.ar-v  n“u™ls.  >'ut  in  micro- 

Hunt  wrioiu  ermr°f  ^ ' c®clency  11  bocom<*  by  far  the 

“ 2ll8Lratr1  *h®  P™08?'"*  iatsgru[)h 

ijRtedj  j.  • 8 sphencal  aberration.  In  a combined 
J ®*i*t  independently  of  such  aberration, 


I anud  **  “ especially  to  be  avoided  in  all  instrument*  in 
[ which  precision  of  image*  at  even  mo<lerate  distances  from 
the  axis  is  desired,  such  as  meridian  instruments,  helio 
meters,  and  in  all  photographic  objective*.  The  analytical 
condition  for  this  end  is  that  the  sine  of  the  angle  of 
deviation  of  the  light  of  each  zone,  in  the  production  of 
an  axial  image,  shall  bear  a constant  ratio  to  the  diameter 
of  the  some. 

The  extent  of  secondary  colour  error  (1  of  the  table) 
is  pretty  nearly  indei»endcnt  of  the  kinds  of  glass  em- 
ployed, provided  that  only  silicic  acid,  soda,  jiotash,  lime, 
or  oxide  of  lead  enter  into  the  composition  of  the  materials. 
Fraunhofer  seems  to  have  experimented  with  boracic  acid 
as  a partial  substitute  for  silica,  but  without  satisfactory 
results.  The  experiments  of  the  eminent  Jena  glass- 
makers  with  phosphate  crowns  and  borate  flints  are 
optically  highly  successful,  but  unfortunately  none  of  these 
materials  is  permanent.  Recent  experiments  by  the  same 
makers  with  a very  light  flint  and  a dense  crown  are  more 
promising,  but  the  chromatic  differences  of  spherical  al*»r- 
ration  are  so  great,  even  when  the  ratio  of  focal  length  to 
aperture  is  unduly  increased  over  the  customary  value, 
that  the  gain  for  astronomical  use  is  problematical. 
Doubtless  the  Jena  potash  crown  and  a boro-silicate  flint 
make  the  best  binary  combination  for  visual  telescopes, 
although  the  crown  has  the  great  disadvantage  of  being 
strongly  hygroscopic.  A triple  combination  of  ordinary 
crown  and  flint  with  a boro-silicate  flint  has  been  used 
I with  success,  but  the  necessary  increase  of  focal  length, 
together  with  the  fact  that  the  number  of  harmful  reflec- 
I tions  is  increased  from  six,  the  number  of  the  binary  lens, 

1 to  fifteen,  renders  the  advantage  in  telescopes  of  large  size 
questionable.  A quadruple  cemented  combination  of 
ordinary'  crown  and  flint  with  {potash  crown  and  boro- 
I silicate  flint,  is  practically  perfect  for  small  telescopes,  and 
! can  be  unhesitatingly  recommended  for  spectroscopic  use. 

In  microscope  objectives  the  unrecognized  error  of 
chromatic  differences  of  spherical  alternation  rendered  all 
advance  in  the  improvement  of  that  imjtortant  aid  to 
scientific  research  nearly  stationary  for  a third  of  a century, 
until  Abbe  made  the  brilliant  discovery  that  it  is  |tossible 
to  eliminate  it  by  a proper  sejiaration  of  the  parts  of  the 
optical  system.  Very  summarily  stated,  his  method  is 
this — a front,  often  quite  complex  in  construction, 
strongly  under -corrected  for  both  colour  and  sphericity, 
is  increased  in  power  by  a back  system  over-corrected  in 
both  | particulars  to  the  requisite  degree.  The  character  of 
the  image  produced  is  found  to  vary  greatly  with  the 
sejiaration  of  the  two  systems,  so  that  with  successive 
trials  a solution  may  ultimately  be  discovered  in  which  the 
defect  in  question  disap|K*ara.  It  is  true  that  this  process 
necessarily  introduces  the  error  3 in  a very  marked  degree, 
but  this  may  be  practically  compensated  by  employing  an 
ocular  with  equivalent  errors  of  an  opjiosite  sign. 

The  proper  method  of  designing  an  objective,  after 
finding  the  optical  constants  of  the  materials  which  are  to 
be  employed,  is  to  deduce  the  values  of  A and  B from  the 
equations  above,  and  then,  assuming  a ratio  for  the  two 
radii  of  the  first  lens  which  experience  has  shown  to 
approximate  to  the  form  desired,  find  by  successive  trigo- 
nometrical computations  (not  neglecting  thicknesses  and 
separations)  the  remaining  constants  of  construction  which 
adjust  the  various  errors  to  the  best  values  for  the  puqwse* 
to  which  the  objective  is  to  be  applied.  (c.  8.  h.) 

Acid  and  Alkali  Manufacture.  — We 

comprise  under  this  heading  the  manufacture  of  the  three 
great  mineral  acids  (sulphuric,  hydrochloric,  and  nitric), 
and  that  of  the  carbonate  and  hydrate  of  sodium,  from 
which,  however,  the  manufacture  of  chlorine  and  its  com- 
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be  entirely  The  f | a'XTSSit 

•elds  anil  alkali,  understood  as  above,  w _ y ar  Ttelmum.  and  to  some  extent  also  in  Ew- 


important  of  inorganic  chemical  industries,  and  occupies 
the  great  bulk  of  the  capital  and  labour  employed  in  that 
direction.  It  is,  at  the  same  time,  the  indispensable  ground- 
work of  all  organic  chemical  industries,  as  well  as  of  glass- 
....tln.,  paper-making,  and  many  other  branches  of  human 
activity.  We  can  here  give  merely  an  outline  of  the 
progress  made  in  these  manufactures  during  the  last 
twenty -five  years,  and  of  their  actual  state  and  their 
prospects  for  the  immediate  future. 


Germany  and  Belgium,  and  to  some  extent  also  in  Eng- 
land and  America. 

The  roasting  of  pyrites  always  takes  place  without 
using  any  extraneous  fuel,  the  heat  given  off  by  the  oxida- 
tion of  the  sulphur  and  the  iron  being  quite  sufficient  to 
rarry  on  the  process.  If  the  ore  is  in  pieces  of  the  size  of 
a walnut  or  upwards,  it  is  roasted  in  plain  14  kilns  or 
“ burners,”  provided  with  a grating  of  suitable  construction 
for  the  removal  of  the  cinders,  with  a side  door  in  the 
upper  i>art  for  charging  in  the  fresh  ore  on  the  top  of  the 


Sulphuric  AM  (comp.  Sncy.  dilution  I ore,  and  with  an  arch-rfmped  rcif,  from 


the  old j which  the  burner  gaa  la  carried  away  in  a flue  common  .« 
nhydride  SO..,  together  with  its  coin-  | a whole  net  of  kilnn.  The  latter  are  alwaja  set  10  a ro 
id.' known  as  fuming  or  Nordhauscn  , of  twelve  or  more,  and  are  one  after  another  charged  once 


Nearly  all  sulphuric  scid,  in  its  various 
with  water,  is  still  made  by  thi 
while  all  sulphuric  anhydride, 
tions  in  sulphuric  acid,  known  as  fuming  or 
oil  of  vitriol,  is  now  made  by  the  “ contact  process.  The 
last-named  process  is  probably  destined  to  supersede  the 
lead-chamber  process  in  the  near  future  for  the  manu- 
fseture  of  concentrated  sulphuric  acid,  acid  containing 
92  |>er  cent  H2St)4  and  upwards.  Acid,  however,  of  less 
concentration  (80  i»er  cent,  and  below)  has  so  far  been 
made  more  advantageously  by  the  old  process,  anti  this 
state  of  affairs  will  probably  continue,  at  least  until  the 
respective  patents  have  run  out,  especially  since  the  large 
capital  sunk  in  lead  chambers  is  necessarily  looking  for 
some  return,  anti  is  not  likely  to  be  abandoned  without  a 
determined  struggle. 

The  first  step  is  common  to  both  processes,  viz.,  the 
manufacture  of  more  or  less  dilute  sulphur  dioxide  from 
elementary  sulphur,  or  from  such  sulphur  compounds  as 
readily  act  upon  atmospheric  oxygen  with  formation  of 
sulphur  dioxide  (sulphurous  anhydride,  SO*).  The  ele- 
mentary sulphur  is  generally  native  brimstone,  though  in 
exceptional  cases  use  is  made  of  the  sulphur  recovered  as 
a by-product  in  the  manufacture  of  coal-gas,  or  from  i 
alkali  waste,  <fcc.  The  great  bulk  of  the  brimstone  of 
commerce  still  comes  from  Sicily  (comp.  Ency.  Brit.  vol. 
xxiL  p.  634) ; in  comparison  with  this  source  of  supply,  ■ 
the  brimstone  obtained  in  Jajian  and  a few  other  localities 
plays  but  a very  secondary  part,  and  the  great  deposits  of 
sulphur  stated  to  exist  in  other  localities,  such  os  the 
southern  states  of  North  America,  Mexico,  Daghestan,  4c., 
have  not  as  yet  been  made  available  to  any  considerable 
extent.  The  production  of  sulphur  dioxide  from  element- 
ary sulphur  seems  a very  simple  operation  ; yet  room  has 
been  left  for  many  improvements  made  during  the  last 
decades  by  the  introduction  of  continuously  working 
burners,  and  by  the  utilization  of  the  heat  generated  during 
the  process.  In  most  localities  brimstone  is  too  expensive 
an  agent  for  the  manufacture  of  sulphuric  acid ; in  Eng- 
land it  is  used  to  a very  limited  extent  for  the  manufac- 
ture of  acid  free  from  arsenic,  and  to  a much  larger 
extent  in  North  America  and  Japan,  but  hardly  at  all  in 
other  countries.  The  great  bulk  of  sulphuric  acid  is  made 
by  “ roosting  ” metallic  sulphides,  principally  pyrites  and 
Uerule.  Pyrites  in  the  pure  state,  FcS2>  occurs  in  many 
countries  in  largo  quantities ; most  of  that  burned  in  the 
United  Kingdom  comes  from  Sjuun,  and  contains  a small 
quantity  of  copper  which  is  extracted  from  the  residues 


or  twice  a day  at  appropriate  intervals,  so  that  a regular 
evolution  of  gas  takes  place  all  the  day  round.  By  em- 
ploying suitable  precautions,  a gas  of  approximately 
uniform  composition  is  obtained,  containing  from  6 to  8 
jier  cent  SO«,  with  a little  SO*  and  about  12  per  cent 
of  oxygen,  which  is  more  than  sufficient  for  converting 
later  all  the  SO,,  into  SOs  or  H2S04.  The  burning  of 
‘‘smalls”  or  “dust”  was  formerly  considered  much  more 
difficult  and  incomplete  than  that  of  pieces,  but  this  diffi- 
culty has  been  entirely  overcome  in  various  ways,  prin- 
cipally by  the  “shelf-burner,”  originally  constructed  by 
Maletra,  and  by  mechanical  burners,  which  were  formerly 
almost  entirely  confined  to  America,  where  the  saving  of 
labour  is  a primary  consideration.  Quite  recently  the 
Herreshoff  mechanical  burner  (developed  from  a burner 
constructed  many  years  ago  by  MtDougal  Bros.,  of  Liver- 
pool) is  making  its  way  also  in  Europe.  The  roasting  of 
blende  is  nothing  like  so  easy  as  that  of  pyrites,  since  the 
heat  developed  by  the  oxidation  of  the  zinc  sulphide 
itself  is  not  sufficient  for  carrying  on  the  process,  and  ex- 
ternal heat  must  be  applied.  It  is  now  usually  performed  by 
a series  of  muffles,  superposed  one  over  another,  so  tliat  the 
whole  forms  a kind*of  shelf -burner,  with  internally  heated 
shelves  (the  “ Rhemania 11  furnace).  This  operation  w 
j both  more  costly  and  more  delicate  than  the  roasting  of 
pyrites,  but  it  is  now'  perfectly  well  understood,  and  gas  is 
I obtained  from  blende  furnaces  hardly  inferior  in  quality  to 
that  yielded  by  pyrites  kilns.  In  America,  and  quite 
exceptionally  also  in  Europe,  mechanical  furnaces  are  used 
for  the  masting  of  blende. 

Both  kinds  of  gas,  when  issuing  from  the  burner,  hold 
in  mechanical  bus] tension  a considerable  quantity  of  “ flue- 
I dust,”  which  must  be  removed  as  far  as  is  practicable 
I Wore  the  gas  is  subjected  to  further  treatment.  Ilue- 
dust  contains  principally  ferric  oxide,  zinc  oxide,  arseniou* 
and  sulphuric  acids,  and  small  quantities  of  the  various 
! metals  occurring  in  the  raw  ore.  All  the  thallium  anil 
! selenium  on  the  market  is  obtained  from  this  source. 

1 Sometimes  the  burner-gas  is  employed  directly  for  the 
sake  of  the  S02  which  it  contains,  principally  in  the 
manufacture  of  “ sulphite  cellulose  ” from  wood.  If  it  w 
to  be  utilized  for  the  manufacture  of  sulphuric  acid,  the 
practice  up  to  the  present  has  been,  with  few  exceptions, 
to  carry  it  into  “ lead  chambers  ” (vitriol  chambers),  which 


(“cinders”).  Spanish  pyrites  is  also  used  in  Germany,  \ are  immense  receptacles  constructed  of  sheet-lead  burmd 

together  without  any  solder  and  suitably  supported  out- 
side by  wooden  or  iron  framework.  In  these  the  sulphur 
dioxide  acts  upon  the  oxygen  contained  in  the  same  gas, 
and  upon  water  introduced  as  a spray  or  in  the  shape  of 
cinders.  Blende,  the  mast,  important  of  zinc  ores,  contains  1 steam,  and  the  reaction  SOj  + O + H^O  = H«S04  is  brought 
ily  about  half  ns  much  sulphur,  which  is,  moreover,  ! about.  As,  however,  this  reaction  of  its  own  accord  takes 

j _rr at 1. . 1 . _ . .i*  v*  » , ,,  . * in 


France,  and  America,  together  with  the  pyrites  mined  in 
those  countries.  Good  pyrites  contains  from  48  to  50  j>er 
cent.,  and  exceptionally  good,  52  per  cent,  of  sulphur,  of 
which  from  1 to  4 per  cent,  or  upwards  is  left  in  the 


burned  off  with  much  more  difficulty  ; but  as  this  has  to  be 
done  in  any  case,  in  order  to  prepare  the  ore  for  the  ex- 


place only  to  a very  small  extent,  an  “ oxygen  carrier  is 
always  introduced  in  the  shajie  of  the  vapours  of  nitric 


traction  of  the  metal,  and  as  suitable  apjtamtus  has  btsui  | acid  or  the  lower  oxides  of  nitrogen.  By  the  play  of 
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reactions  induced  in  this  way,  practically  the  whole  of  the 
SO.  Lh  ultimately  converted  into  sulphuric  acid,  and  at 
the  fame  time  the  nitrogen  oxides  are  always  recovered 
with  conqiaratively  very  slight  losses  and  made  to  serve 


uver  again. 

The  reactions  taking  place  in  the  vitriol  chambers  are 
very  complicated,  and  have  been  explained  in  many  differ- 
ent ways.  The  view  now  accepted  by  most  chemists  is 
that  developed  by  Lunge,  according  to  which  there  are 
two  priori  [a  l reactions  succeeding  each  other,  it  muy  be 
in  quite  contiguous  places,  but  under  different  conditions. 
Where  the  nitrous  fumes  prevail  und  there  is  less  water 
present,  sulphur  dioxide  combines  with  nitrous  acid  and 
oxygen  to  form  nitroso-sulphuric  acid,  a crystalline  sub- 
stance of  tlie  formula  «SO.,(OH)(OXO).  The  reaction  is 
therefore: — 80,+  O + NOjH  — S05NH.  The  solid  sub- 
stance 1%  however,  only  exceptionally  met  with,  as  it  at 
once  dissolves  in  the  mist  of  sulphuric  acid  Boating  in 
the  chamber,  and  forms  “ nitrous  vitriol.”  Wherever  this 
nitrous  vitriol  comes  into  contact  with  liquid  water  (not 


which  is  also  present  in  the  chamber  in  the  shuj>e 
of  mist,  and  practically  us  dilute  sulphuric  acid,  it  is 
decomposed  into  sulphuric  and  nitrous  acid,  thus : — 
.SOjfOHXONO)  + H„0  - HjSO.  + NO.,H.  The  re-formed 
nitrouH  acid,  although  not  stable,  any  more  than  is  its 
anhydride,  N,0,  is  nevertheless  the  “oxygen  carrier”  in 
question,  as  the  products  of  its  spontaneous  decomposition, 
when  meeting  with  other  compounds,  always  react  like  nitrous 
acid  itself  and  thus  may  transfer  an  indefinite  quantity  of 
'•xygvn  to  the  corresponding  Quantities  of  fc>Oa  and  HaO, 
with  the  corresponding  formation  of  HjSO^.  'Hi is  theory' 
at  on™  explains,  among  other  things,  why  the  acid  formed 
in  the  vitriol  chambers  always  contains  an  excess  of  water 
ttbe  second  of  the  above-quoted  reactions  requiring  tbo 
“ bqsm  Action  ” of  tins  excess),  and  why  the  external  cool- 
ing produced  by  the  contact  of  the  chamber  sides  with  the 
is  of  gra it  importance  (liquid  water  in  the  shape  of 

* mist  of  dilute  sulphuric  acid  being  necessary  for  the 
proocre). 

The  commercial  production  of  sulphuric  acid  inq»era- 
U"*J  ^<iuires  tliat  the  nitrogen  oxides  (which  originally 
wi  re  always  introduced  in  the  shafte  of  nitric  acid)  should 
* available  os  long  as  possible,  before  being  lost  mechanic- 

* • or  by  redaction  to  the  inactive  foriiiN  of  nitrous  oxide 
j*  elementary  nitrogen.  The  first  step  towards  securing 
I MVur®«t  was  taken  as  early  as  1827  by  Gay* 

discovered  that  the  nitrous  fumes,  othe  rwiso 
'arned  away  from  the  lead  chambers  by  the  waste  atrao- 
^benc  nitrogen  and  oxygen,  could  be  retained  by  bringing 
int°  coutact  with  moderately  strong  sulphuric 
the  result  being  the  formation  of  nitroso-sulphuric 
-Hrs<),  + N',Oa  = 2SO_,(OH KOXO)  + H.O,  an.l  tbo 
vioTj dissolved  in  sulphuric  acid  as  “nitrous 
nJn  t l ^Ut  ^pt^rtant  invention  was  of  little  use 
vit 3 l ° i 1 806,  found  that  the  nitrous 

n°l  rould  most  reintroduced  into  the  process 
. jecting  it  to  the  action  of  burner-gas,  before  this 
vim  x?*0.™*  chambers,  preferably  after  diluting  it 
H , r i-S  *cid  of  from  65  to  70  per  cent., 

*\^i0rtne<^  lho  lend  chain bers.  The  reaction  is 

Z L .*V°?KQW)  ♦ SO,  + 2R.O-  3HJSO,  + 2NO; 

jh  t'rw  l Si*V’  **  n‘tre  ’ ^ returned  to  the  chambers 

Oav  .1*  ^ > tbe  sulphuric  acid  employed  in  the 

'UHfsc  l^T’-ss  is  not  merely  recovered,  but  an 
d thp  hi  <jqan^t-v  **  funned  from  fresh  SOa ; as  the  heat 
Pta,r_.  ^*°  comes  into  play,  much  water  is 

'ie  workii  , i PArt  6team  required  for 

tl^  . *"®  chambers ; and  the  acid  issues  from 

“ a denitrated ” and  sufficiently  concen- 
7v  to  80  per  cent.  H^SO^)  to  be  used  over 


again  for  absorbing  nitrous  vapours  or  any  other  purjiose 
desired.  Since  that  time,  in  every  prcqierly  appointed 
sulphuric  acid  manufactory,  the  following  cycle  of  ojk- ra- 
tions is  carried  out  To  begin  with,  in  the  burners  pyrites 
(or,  as  the  ease  may  be,  brimstone  or  blende)  is  made  to 
yield  hot  burner-gus,  containing  about  7 per  cent,  (in  the 
case  of  brimstone  10  or  11  per  cent)  of  SO.„  This,  after 
1 laving  been  deprived  of  most  of  the  Hue-dust,  is  passed 
through  the  ‘‘Glover  tow’er,”  **.«,,  an  upright  cylindrical  or 
square  tower,  consisting  of  a leaden  shell  lined  with  heat- 
and  acid-proof  stone  or  brick,  and  loosely  filled  or  “ pecked  " 
with  the  same  material,  over  which  a mixture  of  acid  from 
the  Gay-Lussac  tower  and  from  the  chambers  trickles 
down  in  such  proportions  tliat  it  arrives  at  the  bottom  as 
denitrated  acid  of  from  78  to  80  per  cent.  The  gases 
then  pass  on  to  the  "chambers,”  structures  of  lead, 
generally  about  20  feet  wide,  18  feet  high,  and  100  or 
150  feet  long.  Several  such  chambers  are  usually  com- 
bined to  a “set,”  with  a cubic  capacity  of  as  much  os 
150,000  cubic  feet  or  even  more.  Here  the  gases  meet 
with  more  nitrous  vafKiurs,  ami  with  steam,  or  with  water, 
converted  into  a fine  dust  or  spray.  Here  the  reactions 
sketched  above  take  place,  so  that  “ chamber-acid  ” as 
already  described  is  formed,  while  a mixture  of  gases 
eseajies  containing  all  the  atmospheric  nitrogen,  some 
oxygen  in  excess,  about  0*5  per  cent,  of  the  total  SO*,  and 
some  oxides  of  nitrogen.  This  gas  is  now  passed  through 
the  Gay-Lussac  tower,  which  somewhat  resembles  the 
Glover  tower,  but  is  usually  filled  with  coke,  over  which 
sulphuric  acid  of  about  80  per  cent.,  HySOj,  trickles 
down  in  sufficient  quantity  to  retain  the  nitrous  vapours. 
Ultimately  the  waste  gas  is  drawn  off  by  a chimney, 
or  sometimes  by  mechanical  means. 

Of  course  a great  many  special  improvements  have  been 
made  in  the  plant  and  the  working  of  chamber  systems ; 
of  these  we  mention  only  some  of  the  most  important. 
By  judiciously  watching  all  stages  of  the  process,  by 
observing  the  draught,  the  strength  of  the  acid  produced, 
the  temperature,  Hnd  especially  by  frequent  analyses  of 
the  gases,  the  yield  of  acid  has  been  brought  up  to  98  per 
cent,  of  the  theoretical  maximum,  with  a loss  of  nitre 
sometimes  us  low  us  two  parts  to  100  of  sulphur  burned. 
The  supply  of  the  nitric  acid  required  to  make  up  thin 
loss  is  obtained  in  England  by  “potting,”  that  is,  by 
decomposing  solid  nitrate  of  scxla  by  sulphuric  acid  in  a 
Hue  between  the  pyrites  burners  and  the  chambers.  On 
the  Continent  makers  generally  prefer  to  employ  liquid 
nitric  acid,  which  is  run  through  the  Glover  tower  to- 
gether with  the  nitrous  vitriol.  Although  this  method 
apjieare  more  troublesome,  it  allows  the  amount  of  nitre 
to  be  more  easily  and  more  accurately  regulated.  Thu  sire 
of  the  Glover  towers,  and  more  especially  that  of  the  Gay- 
Lussac  towers,  has  been  progressively  increased,  and 
thereby  the  cube  of  the  lead  chambers  themselves  has 
been  diminished  to  a much  greater  extent  By  improved 
“ packing,”  the  towers  have  been  rendered  more  durable, 
and  in  the  case  of  the  Gay-Lussac  tower,  the  loss  of  nitre 
has  been  diminished  by  avoiding  the  use  of  a coke  pack- 
ing, which  acts  upou  that  substance  as  a reducing  agent. 
Many  attempts  have  been  made  to  reduce  the  chamber 
space  by  apparatus  intended  to  bring  about  a better 
mixture  of  the  gases,  and  to  facilitate  the  interaction  of 
the  misty  particles  of  nitrous  vitriol  and  dilute  acid  Heat- 
ing in  the  chamber  with  each  other,  and  with  the  chamber 
atmosphere.  The  earliest  really  successful,  and  still  the 
most  generally  applied  apparatus  of  this  kind,  is  the 
Lunge-Rohrmann  “plate  columns”  or  “reaction  towers” 
placed  between  the  chambers,  but  though  this  und  similar 
apparatus  has  proved  to  be  very  useful  in  the  later  stages 
of  the  process,  it  has  not  been  found  practicable  to  do 
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away  with  the  lead  chambers  entirely.  The  pumping  of 
the  "acids  up  to  the  top  of  the  towers  is  now  always  per- 
formed by  means  of  coinpreseed  air,  either  in  the  old 
“ acid  eggs,”  or  more  economically  in  lt  pulsometers.” 

Most  of  the  sulphuric  acid  manufactured  is  not  required 
to  be  of  higher  strength  than  is  furnished  by  the  vitriol 
chambers,  either  directly  (65  to  70  per  cent.),  or  after  a 
passage  through  the  Glover  tower  (78  to  80  per  cent.) 
This,  for  instance,  holds  good  of  the  acid  employed  in  the 
manufacture  of  sulphate  of  soda  and  hydrochloric  acid 
from  common  salt,  and  in  the  manufacture  of  mqxjrphos- 
pbatea.  • But  for  many  purposes  more  highly  concentrated 
acid  is  required.  Until  quite  recently  all  such  acid  was 
made  by  boiling  down  the  dilute  acid,  for  which  purpose 
a great  variety  of  apjiaratus  has  been  invented.  The  first 
question  is  always  that  of  material.  Lead  can  be  used 
for  the  puqiosu  only  when  the  boiling-point  of  the  acid  is 
reduced  by  means  of  a vacuum — a plan  which  has  not  met 
with  much  success.  Formerly  glass  vessels  were  generally 
employed  and  they  still  survive  in  England,  but  elsewhere 
the)’  are  not  much  used.  Porcelain,  enamelled  iron,  for 
high  concentrations  even  cast-iron  without  any  protection, 
are  also  in  use.  On  the  Continent  platinum  vessels  have 
been  for  a long  time  almost  universal,  and  they  liave  been 
recently  greatly  improved  by  an  internal  lining  of  gold. 
The  second  consideration  is  the  form  of  the  vessels  ; these 
may  be  o|>en  pans  or  dishes,  or  closed  retorts,  or  combina- 
tions of  both.  We  also  note  the  Faure  and  Kessler 
api»ratus,  which  consists  of  a platinum  [»n,  surmounted 
by  a double-walled  leaden  hood,  in  such  a manner  that, 
while  the  hood  is  constantly  cooled  from  the  outside  by 
water,  the  thin  acid  condensing  on  its  inside  is  carried 
away  without  being  allowed  to  How  hack  into  the  pen. 
The  majority  of  acid  makers,  however,  prefer  retorts  made 
entirely  of  platinum,  preferably  provided  by  the  Heraeus 
process  with  a dense,  closely  adherent  coating  of  gold,  includ- 
ing the  top  or  “ dome.”  The  new  Kessler  furnace  is  a very 
ingenious  apparatus,  in  which  the  fire  from  a gas-producer 
travels  over  the  sulphuric  acid  contained  in  a trough  made 
of  Volvic  lava,  and  surmounted  hy  a number  of  perforated 
plates,  over  which  fresh  acid  is  constantly  running  down ; 
the  temperature  is  kept  down  hy  the  "pr« duct  ion  of  a 
[Martial  vacuum,  which  greatly  promotes  the  volatilization 
of  the  water,  whilst  retarding  that  of  the  acid.  This 
furnace  is  also  very  well  adapted  for  impure  acids,  unsuit- 
able for  platinum  or  platinum-gold  stills  on  account  of  the 
crusts  forming  at  the  bottom  of  the  retorts;  and  it  is 
more  and  more  coming  into  use  both  in  Great  Britain 
and  on  the  Continent.  A third  consideration  is  the  con- 
densation of  the  vapours  formed  in  the  concentrating  pro- 
cess; the  further  the  concentration  proceeds  the  more 
sulphuric  acid  they  contain.  Condensation  is  a compara- 
tively easy  task  in  the  caao  of  platinum  apparatus,  but 
with  glass  or  porcelain  beakers  or  retorts  it  presents  great 
difficulties.  In  this  respect  the  Kessler  furnace  has  also 
proved  to  be  very  efficacious.  The  highest  strength  practi- 
cally attainable  by  boiling  down  is  98  ]*.*r  cent  H>SOit 
and  this  is  only  exceptionally  reached,  since  it  involves 
much  expenditure  of  fuel,  loss  of  acid,  and  wear  and 
tear  of  apparatus.  The  usual  strength  of  the  O.V.  of  com- 
merce, mostly  designated  by  its  specific  gravity  as  168° 
Twaddell,  is  from  93  to  95,  or  at  most  96  per  cent.  H^SO  . 
When  attempts  are  made  to  push  the  process  beyond  98 
per  cent.,  it  is  found  that  the  acid  which  distils  over  is  as 
strong  as  that  which  remains  behind.  Real  “mono- 
hydrate ” or  acid  approaching  100  per  cent,  can  be  made 
by  Lunges  process  of  cooling  strong  O.V.  down  to  - 16"  C. 
when  UJS(>4  crystallizes  out,  or  by  the  addition  of  an- 
hydrous SOg  in  the  Hhu[M!  of  fuming  acid. 

Fuming  or  XortlhauMn  oil  of  vitriol , a mixture  or 


chemical  compound  of  HjS04  with  more  or  less  SOg,  has 
been  made  for  centuries  by  exposing  pyritic  schist  to  the 
influence  of  atmospheric  agents,  collecting  the  solution  of 
ferrous  and  ferric  sulphate  thus  formed,  boiling  it  down 
into  a hard  mass  (“  vitriolsteiu  ”)  and  heating  this  to  a 
! low  red  heat  in  small  earthenware  retorts.  Since  about 
1800  this  industry  liad  been  confined  to  the  north-west  of 
Bohemia,  and  it  survived  just  till  1900,  when  it  was 
entirely  abandoned — not  because  its  product  had  become 
any  less  necessary,  but,  quite  on  the  contrary,  because  the 
enormously  increasing  demand  for  fuming  sulphuric  acid, 
arising  through  the  discovery  of  artificial  alizarine  and 
other  coal-tar  colours,  could  not  possibly  lx;  supplied  by  the 
clumsy  Bohemian  process.  Other  sources  of  supply  had 
accordingly  to  be  sought,  and  they  were  found  by  going 
back  to  a reaction  knowii  since  the  first  quarter  of  the  19th 
century,  when  Doebereiner  discovered  the  combination  of 
SOs  and  O into  SOa  by  means  of  spongy  platinum.  This 
reaction,  now’  known  by  the  name  of  the  catalytic  or  con- 
tact process,  was  made  the  subject  of  a patent  by  Philips, 
in  1831,  and  was  tried  later  in  many  ways,  but  had 
been  always  considered  as  useless  for  practical  purposes 
until  1875,  w’heu  it  was  simultaneously  and  independ- 
ently taken  up  by  Clemens  Winkler  in  Freiberg,  and 
by  Squire  and  Messel  in  London.  Both  these  inventors 
began  in  the  same  way,  viz.,  by  decomposing  ordinary 
sulphuric  acid  by  a high  temperature  into  SO,,  O,  and 
H.,0  (the  last  of  course  being  in  the  ahajje  of  steam), 
absorbing  the  water  by  sulphuric  acid,  and  causing  the 
SOa  and  O to  combine  to  SOs  by  means  of  moderately 
heated  platinum  in  a tine  state  of  division.  Winkler 
showed  that  this  division  was  best  obtained  by  soaking 
asbestos  with  a solution  of  platinum  chloride  and  redu- 
cing the  platinum  to  the  metallic  state,  and  he  described 
later  a sjiecially  active  kind  of  “ contact  substance,” 
prepared  from  platinum  chloride  at  a low  temperature. 
This  revival  of  the  synthetical  production  of  S03,  at  a 
period  when  this  article  had  suddenly  become  of  great 
importance,  caused  the  greatest  excitement  among  chemists 
and  led  to  numerous  attempts  in  the  same  direction,  some 
of  which  were  at  once  sufficiently  successful  to  compete 
with  the  Bohemian  process.  It  wras  soon  found  that  the 
production  of  a mixture  of  SO,  and  O from  sulphuric 
acid,  as  above  described,  was  both  too  troublesome  and 
costly,  and  after  a number  of  experiment*  in  other  direc- 
tions inventors  went  buck  to  the  use  of  ordinary  burner- 
gas  from  pyrites  and  sulphur  burners.  For  a good  many 
years  the  further  development  of  this  industry  was  sur- 
rounded by  great  mystery,  but  it  Is  now  known  that  a 
satisfactory  solution  of  the  difficulties  existing  in  the 
above  respect  was  attained  in  several  [daces,  for  instance, 
at  Freiberg  and  in  London,  by  the  labours  of  the  original 
inventors,  Professor  Winkler  and  Dr  Mesael.  These 
difficulties  were  mostly  caused  by  the  solid  impurities 
contained  in  the  burner-gases  in  the  shape  of  flue-dust, 
especially  the  arsenic,  which  after  a short  time  rendered 
the  contact  substance  inactive,  in  a manner  not  as  yet 
entirely  understood.  Another  difficulty  arose  from  the 
fact  that  the  reaction  fc>0„  + 0*-S03  is  reversible,  the 
opposite  reaction,  SOs  = SO.,  + O setting  in  but  little 
aliove  the  temperature  required  for  the  synthesis  of  80a. 
Ah  far  as  is  known  (so  much  secrecy  having  been  observed) 
! the  best  results  obtained  in  various  places,  save  one,  did 
1 ,1Qt  exceed  67  per  cent  of  the  theoretical  quantity,  the 
[ remaining  33  per  cent  of  SO.,  having  to  be  converted  into 
j sulphuric  acid  in  the  ordinary  lead  chambers.  As  is  now 
known,  the  exception  (undoubtedly  the  only  one  until 
1899)  was  the  process  discovered  as  early  as  1889  by  Dr 
Knietsch,  of  the  Badische  Anilin-und  Soda- Fabrik,  at 
Ludwigshafeu,  but  kept  strictly  secret  until  1899,  when 
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the  patents  were  published.  The  principal  features  of 
this  invention  are,  first,  a much  more  thorough  purifica- 
tion of  the  burner-gas  than  had  been  practised  up  to  that 
time,  both  in  a chemical  and  a mechanical  sense,  and 
second,  the  prevention  of  superheating  of  the  contact 
substance,  which  formerly  always  occurred  by  the  heat 
generated  in  the  process  itself.  As  the  Badische  process 
effects  this  prevention  by  cooling  the  contact  apparatus  by 
means  of  the  gaseous  mixture  to  be  later  submitted  to 
the  catalytic  action,  the  mixture  is  at  the  time  heated 
up  to  the  requisite  temperature,  and  a considerable  saving 
of  fuel  is  the  consequence.  Altogether  this  process  has 
b«n  brought  to  such  a pitch  of  simplicity  and  perfection, 
that  it  i«  cheap  enough,  not  merely  for  the  manufacture 
of  fuming  oil  of  vitriol  of  all  strengths,  but  even  for  that 
of  ordinary  sulphuric  acid  of  chamber-acid  strength,  while 
it  it  decidedly  cheaper  than  the  old  process  in  the  case  of 
ttrongeT  acids,  otherwise  obtained  by  concentration  by 
fire.  It  should  be  noted  that  these  are  not  the  results  of 
a few  years’  working  with  on  experimental  plants  but  of 
many  years'  work  with  large  plant,  now  equal  to  a 
capacity  of  120,000  tons  of  pyrites  per  annum.  It  is 
therefore  not  too  much  to  say  that,  in  all  probability,  the 
contact  process  will  ultimately  be  employed  generally  for 
concentrated  acids.  Still,  for  the  reasons  given  in  the 
fceginuing  of  this  article,  the  revolution  thus  impending 
will  require  a certain  time  for  its  accomplishment.  Since 
the  Badische  process  has  become  known,  several  other  new 
^aitact  processes  have  come  into  the  field,  in  some  of  which 
ferric  oxide  is  employed  as  contact  substance,  but  we  must 
refrain  from  describing  these  in  detail. 

Hydrochloric  Acut  and  Sulphate  of  Soda. — As  long  as 
T®  kblanc  process  was  paramount  in  alkali  manufacture, 

» rc!®P?ll^wn  sodium  chloride  (common  salt)  by 
P“ur*c  acid  whs  in  the  first  instance  carried  on  for  the 
purpose  of  obtaining  sulphate  of  soda,  commercially  known 
w Hydrochloric  acid  (muriatic  acid)  was  a 

by-product  of  the  reaction  : 2NaCl  + H..SO,  - 
->XjS()4  + 2H(’l,  but  in  some  cases  it  was  altogether  treated 
**  a *Mte-product,  which  at  the  same  time  constituted  a 
Generally  it  whs  more  or  less  perfectly 
jWNered,  biit  only  exceptionally  was  it  utilized  to  the 
s tMt  posable  extent.  The  technical  progress  of  the 
v S?areJof  hydrochloric  acid  (comp.  Ency.  Brit.  vol. 

■ p.  t and  vol  xxil  p.  243)  was  promoted,  to  an  extent 
1*  umqne  in  the  history  of  legislative  efforts,  by 
’To'*  °f  tho  AIkali  Act*>  in  1*63,  1874,  1881, 
j .:  .»  0Wln8  to  the  exemplary  way  in  which  the 

the  ,^*l>ec^)r  un<lcr  these  Acts  were  carried  out  by 
din*,  t ? An8Us  Smith  and  his  successors,  who 

<*f  im>  r e®?rt8  0011  raen?ly  to  their  primary  duty 

rtwr!*f  ^ ,nK  nnwancu,  but  qUjte  ^ lliucij  to  lowing 

3rft,m'rs  how  to  make  the  most  of  the  acid  formerly 
lot  Vn  °n^  * ,1*V  wr  ftn°ther.  Not  merely  Great  Britain 
Li,. , ,tJa,l*lud  has  been  immensely  benefited  by  the 

rtxirw.  ° Irtish  alkali  inspectors,  which  were  of 
tli*1  by  the  work  of  technical  men  in  all 

Prisdnwf  rJnCerawL  11,0  scientific  and  technical 
now  !l»r  ,ii  co,‘densation  of  hydrochloric  acid  are* 
rect>v..P  '^>Up,Wy  .wpH  understood,  and  it  is  ]>ossiblu  to 
'■  i >L'  Whn,e  ‘t  in  tho  state  of  strong 
HQ  '»  ®°ntaining  from  32  to  36  per  cent,  of 

still  J, , pIY,hal,,y  the  majority  of  the  manufacturers 
W(*k.T  ■»  7 '"nt  *°,  °htain  part  of  the  acid  in  a much 
kw  Mwtrriw  10  ®tirfy  the  requirements  of  the 

of  thp  rr,,. »* - e l>rev<,ntion  of  nuisance.  Tlie  principles 
f*1  U <jft'ollvlrt'nK  the gaseoua  IlCl 
stroufflfjh,'  Hje  decomposition  of  common  salt  into  a 
mrued  hydrogen  chloride  in  water,  can  be  suiu- 

R * few  Wo"k  The  vapours  of  HO,  which  are 


always  diluted  with  air,  sometimes  to  a very  great  extent, 
must  be  brought  into  the  most  intimate  contact  possible 
with  water,  which  greedily  absorbs  the  gas,  forming 
ordinary  hydrochloric  acid,  and  this  process  must  be 
earned  so  far  that  scarcely  any  HC1  remains  in  tho 
escaping  gases.  The  maximum  escajtc  allowed  by  the 
Alkali  Acts,  viz.,  5 ]>er  cent,  of  the  total  HCI,  is  far  above 
that  which  is  now  practically  attained.  For  a proper 
utilization  of  this  condensed  acid  it  is  nearly  always 
imperative  that  it  should  be  as  strong  as  jKKUiible,  and  this 
forms  a second  important  consideration  in  the  construction 
of  the  condensing  apparatus.  Since  the  solubility  of  HCI 
in  water  decreases  with  the  increase  of  the  temperature, 
it  is  necessary  to  keep  the  latter  down— a task  which  is 
rendered  somewhat  difficult  both  by  the  original  heat 
retained  by  the  gases  on  their  escape  from  the  decomposing 
apparatus  and  by  the  heat  given  off  through  the  reaction 
of  HCI  upon  water. 

Very  different  methods  have  been  employed  to  effect  all 
the  above  purposes.  In  Great  Britain  Gay-Lussac’s  coke 
towers,  adapted  by  Gotwage  to  the  condensation  of  hydro- 
chloric acid,  are  still  nearly  everywhere  in  use,  frequently 
combined  with  a number  of  stone  tanks  through  which 
j the  gas  from  the  furnaces  travels  before  entering  the 
towers,  meeting  on  its  way  the  acid  condensed  in  the 
tower.  This  process  is  excellent  for  effecting  a complete 
condensation  of  the  HCI  os  prescrilsed  by  the  Alkali  Acts, 
and  for  recovering  the  bulk  of  the  acid  in  a tolerably 
strong  state,  but  less  so  for  recovering  nearly  the  whole 
of  it  in  the  most  concentrated  state,  although  even  this  is 
; occasionally  attained.  On  the  Continent,  where  the  last- 
named  requirement  has  been  for  a long  time  more  urgent 
I tlian  in  Great  Britain,  another  system  has  been  generally 
preferred,  namely,  {Missing  tho  gas  through  a long  series 
j of  stoneware  receivers,  and  ultimately  through  a small 
, tower  {Kicked  with  stoneware  or  coke,  making  the  acid 
flow  in  the  opposite  direction  to  the  gas.  Great  success 
has  also  been  obtained  by  specially  - constructed  “plate 
towers”  (already  mentioned  in  connexion  with  their 
, application  to  the  manufacture  of  sulphuric  acid),  which 
j allow  both  tho  coke  towers  and  most  of  the  stoneware 
| receivers  to  be  dhq  tensed  with. 

Improvements  in  the  construction  of  the  condensing 
| apparatus  had  to  go  hand  in  hand  with  those  in  the  con- 
. struction  of  the  “salt-cake  furnaces”  for  treating  tho 
common  salt  w'ith  sulphuric  acid.  The  ordinary  way  of 
effecting  this  treatment  is  to  carry  out  the  first  reaction 
in  cast-iron  pans  or  “ pots,”  fired  from  below,  and  to  com- 
plete it  by  applying  a higher  temperature  in  a “ roast  ing- 
furaaoe.”  If  the  latter  is  constructed  as  a reverberatory 
furnace,  where  the  HCI  given  off  is  mixed  with  tho  pro- 
ducts  of  the  combustion  of  the  fuel,  the  acid  obtained 
during  this  part  of  the  operation  is  necessarily  weak.  It 
is  therefore  altogether  preferable  to  construct  the  roasting- 
fnmace  as  a “ muffle,”  heated  only  on  the  outside,  although 
the  expenditure  of  more  fuel  is  thus  involved.  The 
drawback  formerly  caused  by  leakages  of  acid  gases  into 
the  fire-flues  through  cracks  in  the  muffle  has  been  re- 
moved by  the  construction  of  “ pi  us- pressure  furnaces.” 
Many  anil  often  very  costly  attempts  have  been  made 
to  construct  mechanical  salt-cake  furnaces.  Of  these 
Mae  tears  furnaces  have  met  with  the  greatest  success, 
though  this  is  limited  by  the  fact  that,  apart  from  their 
great,  cost,  they  yield  the  hydrochloric  acid  in  a weaker 
state  than  hand-wrought  furnaces.  For  this  reason  they 
have  been  abandoned  in  some  places,  and  are  not  likely  to 
be  generally  introduced.  The  same  holds  good  of  the 
“direct  salt-cake  process”  of  Hargreaves  and  Robinson, 
in  which  salt  is  subjected  to  the  action  of  burner-gases 
and  steam  at  a low  red  heat,  thus  effecting  the  reaction  : 
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2NaCl  + SO,  + O + H.,0  - XajSO,  + 2HCI,  without  the 
intervention  of  1™J  Chambers,  Thin  prove™,  which  re- 
quires complicated  anil  costly  plant,  has  been  moat 
ingeniously  elaborated  by  the  iuventora,  and  lias  been 
made  a jierfect  success  for  the  manufacture  of  very  pure 
sulphate  of  soda,  also  for  the  complete  condensation  of  the 
IU’1,  but  the  latter  is  lean  easily  obtained  in  the  strong 
state  possible  with  muffle  furnaces,  owing  to  the  dilution 
of  the  gas  with  nitrogen.  Ac.  (comp.  Ency.  Bril.  voL  xiu. 
p.  242). 

The  manufacture  of  sodium  sulphate  and  hydrochloric 
acid  has  been  put  on  an  entirely  different  economical 
basis  through  several  great  changes  in  the  alkali  industry, 
which  have  checked  the  further  expansion  of  the  Leblanc 
process.  This  process,  which  formerly  absorl**!  most  of 
the  salt-cake  produced,  is  giving  place  more  and  more  to 
the  ammonia  - soda  process,  which  starts  directly  from 
sodium  chloride.  Outside  Great  Britain  the  Leblanc 
process  now  plays  a very  subordinate  part,  and  in  Great 
Britain  itself  it  will  certainly  not  spread  any  farther 
and  will  probably  ultimately  succumb,  although  this  may 
be  in  a somewhat  remote  future.  The  only  other  con- 
siderable outlet  for  salt-cake  is  the  manufacture  of  gloss, 
which  naturally  cannot  be  indefinitely  extended.  These 
circumstances,  by  restricting  both  the  quantity  and  still 
more  the  value  of  the  sodium  sulphate,  necessarily  con- 
ferred a greater  value  ujkju  the  hydrochloric  acid  manu- 
factured along  with  it ; and  as  this  acid  w;is  until  recently 
indispensable  for  the  production  of  chlorine,  the  enhanced 
price  of  bleaching-powder  and  chlorate  of  potash  for  a time 
compensated  the  manufacturer  for  bis  loss  on  the  salt-cake, 
and  thus  again  reacted  favourably  on  the  economical 
aspect  of  the  Leblanc  process.  Much  more  attention  is 
now  devoted  than  formerly  to  the  preparation  of  the 
hydrochloric  acid  in  a strong  state,  and  to  processes 
intended  to  make  it  yield  a greater  amount  of  chlorine. 
The  recent  development  of  the  electrolysis  of  the  alkaline 
chlorides  necessarily  again  decreases  the  value  of  the 
hydrochloric  acid  obtained  in  the  manufacture  of  salt-dike, 
and  must  in  the  end  lead  to  a further  restriction  in  the 
production  of  the  latter. 

The  Manufacture  of  Alkali. — The  term  “ alkali  ” is 
usually  applied  to  several  sodium  compounds,  viz.,  the 
hydrate  (caustic  soda),  the  carbonate  (soda-ash),  and  the 
bicarbonate.  The  corresponding  potassium  compounds 
are  almost  exclusively  made  in  Germany,  from  Stasafurt 
salts,  and  in  France,  from  the  “ vinasso  ” of  beet-root 
manufactures.  The  alkali  manufacture  in  this  sense  is 
intimately  connected  with  the  chlorine  industry,  and  both 
have  for  a long  time  formed  the  most  inqmrtant  of  British 
chemical  industries.  In  vol.  xxii.  p.  242  a description 
has  been  given  of  the  two  principal  forms  of  the  soda 
manufacture,  viz.,  the  Leblanc  process  and  the  ammonia- 
soda  process.  The  Leblanc  icror***  was  for  a long  time 
that  by  which  nearly  all  alkali  was  made.  During  the 
last  decade  many  improvements  have  been  effected  in  all 
its  stages,  principally  by  the  development  of  mechanical 
furnaces  and  by  attention  to  details ; in  this  connexion 
Dr  Harter’s  name  should  be  especially  mentioned.  Its 
greatest  drawback,  viz.,  the  loss  of  the  sulphur  originally 
introduced  into  the  process,  and  formerly  only  imperfectly 
and  at  not  sufficiently  small  cost  recovered  from  the 
“ tank- waste  ” by  the  processes  of  Moud  and  Hchaffner, 
has  been  overcome  by  the  Claus-Chance  sulphur  recovery 
process.  This  consists  in  decomposing  the  calcium  sulphide 
of  the  tank- waste,  which  had  been  previously  reduced  to 
a thin  watery  paste,  by  means  of  impure  carbonic  acid  in 
the  shape  of  lime-kiln  gas,  and  converting  the  resulting 
HvS  either  into  sulphuric  acid,  or,  preferably,  into  a very 
pure  form  of  free  sulphur.  Thus  85  per  cent,  of  the 


sulphur  is  recovered  in  a much  more  valuable  form  than 
it  originally  possessed  in  the  shape  of  pyrites,  and  the 
remaining  15  per  cent,  as  well  as  the  solid  residue  of  the 
operation  are  at  least  rendered  innocuous. 

In  spite  of  these  great  improvements  the  Ublanc 
process  cannot  economically  compete  with  the  ammonia- 
\oda  process,  principally  for  two  reasons.  The  sodium  iu 
the  latter  costs  next  to  nothing,  Itfing  obtained  from 
natural  or  artificial  brine  in  which  the  NaCi  posse.***  ar> 
extremely  slight  value.  The  fuel  required  is  leas  than 
half  the  amount  used  in  the  L«blanc  process.  Moreover, 
the  process  has  been  gradually  elaborated  into  a very 
complicated  and  costly,  but  perfectly  regularly  working 
scheme,  in  which  the  cost  of  labour  and  the  loss  ot 
ammonia  are  reduced  to  a minimum.  The  only  way  in 
which  the  Leblanc  process  could  still  hold  its  own  was  by 
Iteing  turned  in  the  direction  of  making  caustic  soda,  to 
which  it  lends  itself  more  easily  than  the  ammonia -soda 
! process ; but  the  latter  lias  recently  invaded  even  this 
field.  Ouc  advantage,  however,  still  remained  to  the 
' Leblanc  process.  All  endeavours  to  obtain  cither  hydro- 
chloric acid  or  free  chlorine  in  the  ammonia-soda  process 
turned  out  economical  failures,  all  the  chlorine  of  the 
sodium  chloride  being  ultimately  lost  in  the  shape  of 
worthless  calcium  chloride.  The  Leblanc  process  t ius 
remained  the  sole  purveyor  of  chlorine  in  its  active  shapes 
and  in  this  way  the  fact  is  accounted  for  tliat,  at  least  in 
Great  Britain,  the  Leblanc  process  still  furnishes  nearly 
half  of  all  the  alkali  made,  while  in  other  countries  its 
proportional  share  is  very  much  less.  The  profit  made 
upon  the  chlorine  produced  has  to  make  up  for  the  logs 
on  the  alkali. 

But  the  jKxsition  still  held  by  the  Leblanc  process  is 
seriously  threatened  by  the  development  of  the  electrolyte 
ilecomjMsition  of  the  alkaline  chlorides,  which  has  taken 
place  principally  since  1 890.  These  processes  losses?  some 
of  the  advantages  of  both  the  old  processes.  They  start 
with  the  cheapest  form  of  XaCl,  viz.,  brine  ; and  they  at 
once  furnish  the  most  valuable  form  of  alkali,  viz.,  caustic 
soda,  and  at  the  same  time  cither  free  chlorine,  or,  directly, 
blcaching-liquor  of  chlorates.  U p to  a certain  stage  they 
require  no  fuel,  except  for  the  production  of  energy,  which 
may  be  furnished  by  the  cheapest  kind  of  motors,  best  of 
all,  by  water-power.  Only  for  the  conversion  of  the  strong 
solution  of  alkali  obtained  in  the  electrolytic  cell  into  a 
solid  form  is  some  fuel  indispensable.  The  great  diffi 
culties  at  first  experienced  with  electrodes  and  diaphragms 
do  not  seem  to  exist  any  more  ; and  so  far  as  the  produc- 
tion of  chlorine  compounds  is  concerned,  there  seems  to  be 
nothing  to  stop  the  triumph  of  electrolysis  over ^ the  old 
processes,  which  were  described  in  vol.  v.  p.  6*8.  We 
must  not  omit  to  notice  that  the  electrolysis  of  sodium 
chloride  and  the  manufacture  of  alkali  in  a commercial 
shape  are  decidedly  more  difficult  than  the  corresponding 
operations  in  the  case  of  potassium  chloride.  But 
to  the  inroads  of  electrolysis  into  the  domain  of  alkali 
manufacture,  there  Is  one  natural  limitation  brought  about 
by  the  fact  tliat  this  process  produces  for  each  40  |«rts 
of  NaOH,  equivalent  to  53  jmrts  of  SjlCOj,  35*5  parts  of 
chlorine,  which  yield  about  100  j«irls  of  bleaching-powdcr, 
whereas  the  present  consumption  of  chlorine  products  is 
in  the  proportion  of  about  one  part  of  bleach ing-powder 
(or  its  equivalent  of  chlorates)  to  five  ]«irt*  of  alkali. 
Manifestly  only  that  quantity  of  alkali  can  lie  made  which 
corresponds  to  the  sale  of  the  chlorine  products  uocessanly 
made  at  the  same  time,  and  this  means  that  about  nme- 
tentli*  of  the  alkali  consumed  must  be  mode  in  other 
ways.  As  far  as  wo  can  see,  the  ammonia-soda  process 
will  supply  the  principal  |*>rtion  of  the  great  remainder, 
but  for  some  time  the  Leblanc  process  will  still  contribute 
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a shire,  and  “ natural  soda  ” from  California,  from  Egypt, 
Jcr.  (comp.  vol  xxii.  p.  240)  will  como  in  to  a certain 
extent. 

Xilrieadd  (comp  voL  xvii.  p.  518), — The:  manufacture 
ui  this  acid  Iras  tieen  very  largely  extended,  on  account 
loth  of  the  enormously  increased  production  of  explosives 
fix  engineering  and  wining  purposes  and  of  the  substitu- 
tion of  smokeless  powder*  for  the  old  gunpowder  made 
freai  saltpetre.  But  it  in  still  effected  by  the  wasteful 
process  of  decomposing  sodium  nitrate  by  sulphuric  acid, 
(inducing  os  residue  “ nitre-cake,"  a product  of  very  little 
value.  Several  attempts  have  been  made  to  decompose 
the  nitrate  in  a more  profitable  way,  t.g.,  by  mean*  of  ferric 
oxide,  in  which  case  the  soda  is  converted  into  tbo 
valuable  shape  of  N'aOH,  and  the  ferric  oxide  is  recovered 
as  such ; but  none  of  these  processes  have  emerged  beyond 
the  experimental  stage.  The  old  process  has  been  im- 
proved on  various  sides,  chiefly  by  the  elaboration  of  more 
rational  systems  of  condensation,  and  by  conducting  the 
'iteration  in  such  a manner  that  it  furnishes  at  once  a 
maximum  cif  strong  and  sufficiently  pure  acid,  which  does 
mil  need  to  be  freed  from  the  lower  oxides  of  uitrogen  by 
the  jxoocbs  of  " bleaching  ” ; also  by  separating  the  decom- 
position of  sodium  nitrate  into  two  stages  and  conducting 
it  ass  continuous  process,  with  the  employment  of  com- 
paratively weak  sulphuric  acid  even  for  the  production  of 
airing  nitric  acid  (the  ithen&nia-Uebel  process). 

fhs  princirml  work  on  acids  and  alkali  is 
Ungcs  hKhdtsnv  Ac.d  and  Alkali,  2nd  «l.  3 vols.  18111  -lei.  The 
rS.T«-ol^*U",*i!p“ml  in  French  (l«y  Lunge  and  Narill*), 
Md  » German,  2nd  cd.  3 vols.  1BS3W.  The 
I”?,1?"”  lies  P’f?  * ">'”<‘1"'"  ‘he  manufacture  of  sulphuric 

«1  un  to 'M9  !„  liu  article  “Schwefcl"  in  Msgu.lf.li 

<bh«r  wort,  srei-Jum^,  BawU.uA 

Zutt  J‘^‘'‘"/akr‘l'at“^  -Soasi.,  Fnlrimtim  dt  Vatidt 
iS,  "?"'.  Casual  /Peports  on  Allah,  Ac.,  Work,,  from 

£ ' V ***<»  “1  Wemara/  IndaArv,  from 

aaLtorai*!"  Mratcwto  dtr  cktmixhn  TeektudogU. 
tVisude  lUndnt.  Zeiudinhfilr  angnoandt,  Chcmic. 

(<1.U) 

, a town  and  episeopial  see  of  the  province 

« Utaoia,  Sicily  Italy,  9 miles  N.  by  E.  from  Catania  by 

- it  lias  a school  of  the  industrial  arts  and  sciences, 
."pulatinn,  25,900  (1881);  35,459  (1901). 

B*C!ff\d>  Sir  Henry  Wentworth  Dyke, 

• ■ 1900),  British  medical  professor  and  man  of 

was  born  23rd  August  1815,  and  was  the  fourth 
ilamw  lriT*L°-UaS  Acland.  Hi?  wu  educated  at 
iHui  . rhrf,  Ch.Urch’  ™ Fellow  of  All  Souls' 

q./,’  i ,1an' ’ following  the  medical  profession,  took  his 
25  ^rDof«  P-  ">  18<8.  h»ving  in  1845  been  spa- 
gtu.lv  ?aad?  1 n. Anatomy.  The  revival  of  medical 

into  rw  i C of  the  study  of  natural  science 

He  sr.,1  IT ln  measure  duo  to  .Sir  Henry  Acland. 

ao.1  r,f  tl/  n ? jVl‘7  ^ foundation  of  laboratories  j 
hUji-i  . , ^useura.  formed  an  extensive  series  of 
*H'l  ilitl^f51  pI’8Pftmt*ons  °u  fbe  plan  of  John  Hunter, 
niovp  lnort?  overcome  the  indifference  and  re- 

m.-rjred  |,:sn!,IC10n,  g^nentlly  prevalent  when  he  com- 
ic** >*"»  ««»M  Have  been  achieved  by  one 

the  elevatinn  bis  birth,  his  amenity,  and 

lUukin  r barter.  “To  Henry  Acland,”  ny*  I 

hf  at  * • ,!®Io8y  was  an  intrusted  gospel  of  which 
other  haS  "TV  P,rettchor  to  tbo  heathen."  On  the 
cUxgit-i  Ij.  ^ “**  l,eon  *«U  observed,  his  thorough 
iW  „ science  at  Oxford  from  too 

ihh  hia  inf?ttn.Ce/^0,a,  humanities.  In  conjunction  j 
the  study  of  ^ fneiu),  Dean  Liddell,  lie  revolutionued 
the*  RU\f  ,7  and  VP1!®010^*  80  riiat  the  cultivation  of 
Oxford  (arpi  l 7 ^bich,  as  Kuskin  declared,  no  one  at 
fore  their  time,  began  to  flourish  in  the  I 
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L uiversity.  He  published  a memoir  on  the  visitation  of 
cholera  in  1854,  and  another  on  the  topography  of  the 
Trood  ; but  his  claims  to  remembrance  rest  chiefly  on  his 
systematic,  sedulous,  and  successful  promotion  of  his 
favourite  objects.  He  was  BadclifTe  librarian  (1851), 
Hegius  Professor  of  Medicine  (1858),  and  president  of  the 
General  Medical  Council  from  1874  to  1887 ; he  was 
also  a curator  of  the  University  Galleries  and  of  the  Bod 
lcian  library.  He  was  created  a baronet  in  1890.  He 
resigned  the  Regius  Professorship  in  1894,  and  died  in 
October  1900. 

Acoustics. — The  original  article  in  the  ninth 
edition  of  this  Encyclopedia  (hereafter  referred  to  as  O.  A.) 
contains  an  account  of  many  of  the  leading  phenomena  of 
acoustics  and  their  eleineutary  theory,  so  that  it  is  only 
necessary  here  to  supplement  that  account  by  discuss- 
ing certain  theoretical  points,  and  by  describing  certain 
phenomena  and  methods  of  investigation  which  have 
been  brought  into  more  prominent  notice,  or  have  been 
discovered,  in  recent  years. 

The  following  elementary  method  of  obtaining  the 
velocity  of  plane  waves  of  longitudinal  disturbance  in  air 
brings  into  prominence  the  ft^ct  that  the  velocity 
depends  on  and  varies  slightly  with  the  excess  o/ 

and  defect  of  pressure  from  the  normal  or  undis- 
turbed value.  Thu  method  with  appropriate  modification 
will  give  the  velocity  of  transverse  disturbance  in  strings 
and  longitudinal  disturbance  in  rods.  We  suppose  that  a 
disturbance,  the  same  at  every  point  in  a plane  j>erpendicu- 
lar  to  the  direction  of  propagation,  is  in  some  way  made  and 
started  in  the  air,  and  that  external  forces  are  applied  to 
every  particle  in  such  a manner  that  the  disturbance  is  con- 
strained to  move  on  with  uniform  velocity  unchanged  in 
form.  The  force  per  unit  mass  can  be  expressed  in  terms 
of  the  pressures  due  to  the  state  of  strain  together  with  the 
applied  force,  and  it  can  also  lie  expressed  in  terms  of  the 
acceleration  which  is  obtained  from  the  condition  that  the 
disturbance  moves  on  unchanged  in  form  with  constant 
velocity  U.  For  this  implies  that  the  change  in  velocity 
of  a particle  at  a given  point  during  a small  time  dt  is 
equal  to  the  difference  in  the  velocities  at  a given  instant 
at  that  point,  and  at  a point  a distance  Ucft  back  along 
the  line  of  propagation. 

In  Fig.  1 let  QP  represent  the  displacement  curve  of  the 
di-sturlmiKT  (O.  A.  $ 12).  Let  NM  renre* 
sent  two  points  distant  U dt  apart  along 
the  line  of  propagation.  Let  MP,  NQ, 
represent  at  a given  instant  the  displace* 
nn-nts  of  the  particles  which  were  origin- 
ally at  rest  at  M,  N,  but  which  an-  now 
displaced  in  the  direction  of  proptgatiou 
by  amounts  proportional  to  Ml*  ana  NQ. 
lit  «ii.  u?f  represent  the  velocities  of  the 
particles.  Then  the  velocity  of  the  M 
I -article  will  change  from  tiM  to  u«r  in 
time  dt,  so  that  the  acceleration  a is  given  ^ j 

* dt U KM  ' ' (1) 

since  NM  = U<ft. 

But,  drawing  the  tangent  TT  at  F,  the  velocity  at  P is  the 
rate  at  which  the  displacement  is  growing  at  P as  the  displace- 
ment curve  travels  along,  and  this  is  evidently  at  the  rate  TS  per 
time  taken  by  the  disturbance  to  travel  over  NM. 


Then 


TS  TS 
NM 


(2) 


This  may  lie  written  as  - U 


ndtt 

tix 


But  we  may  cx  proas  the 


prrssuro  excess  at  M in  terms  of  the  displacement.  For  if  the 
layer  of  air  originally  between  M and  N were  all  compressed  os 
it  is  at  P,  the  surface  through  N would  be  displaced  forward  NT, 
while  that  through  M would  only  be  displaced  forward  Ml’,  or  there 
would  be  a compression  TS  io  length  MN.  Since  the  disturbance 
is  purely  longitudinal,  this  implie*  that  there  i*  a diminution  of 
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volume  proportional  to  TS  in  volume  proportional  to  MN,  or  if  r 
ia  the  decreaoe  of  volume  per  onuinal  volume  \ , 

e TS 
V ~ MS" 

But  if  B ia  the  elaatifity  of  the  air,  and  if  Pm  ]•  the  eaeoaa  of 
pressure  producing  the  decrease  of  volume,  by  dehmtiou  we  have 

,'.0^ 

w3ly 

. . . (» 


acoustics 

IN,  or  if  r I Substituting  thus 

U»=*[l+7 


Substituting  these  values  In  («) 

J[.v^Sfe{S).*(v).n 

= ®{l+(7  + l)yj- 


from  (2) 


E 

= U u* 


ThiB  relation  shows  that  wherever  the  partaci®  velocity  w 
forward  pu  is  in  excess,  and  that  wherever  it  ia  backward  p u « » 
defect  of  the  undisturbed  or  normal  pressure. 

•fy 


Forming  a similar  expression  for  px  and  subtracting 

R,  > 

!;{“*"***!♦ 

and  substituting  in  (1) 

Us  px-pn 

E 'NM 


(since  EsyP  »“*( y),  “ “ the  Umit  *T'“1 10  (v)n) 

w5(i+(v+i>5) 

c=<n/?K+1 


from  (3) 


2 U 


) 


. . (*) 

Turning  nuw  to  the  forces  acting  on  the  layer  originally 
between  M and  N and  1 «q.  cm.  in  cross  section,  we  have  P+fH 
at  S ami  P + bm  at  M,  where  P ia  the  normal  pressure.  There  is 
also  the  applied  force.  If  this  i.  X per  mass 1.  and  if  the  normal 
density  is  p,  then  the  total  force  on  mass  pMN  is 
Pu -p*  + X/>MN, 

and  the  acceleration  is 

•=%?+*  (5) 
Equating  (4)  and  (5)  we  obtain 

*.* ...w 

P\  P*  -I'M  / 

If  the  disturbance  is  so  small  that  the  change  in  volume  may  be 
taken  as  exactly  proportional  to  the  change  in  pressure,  then  fe. 
is  constant  If  thou  X =0,  or  there  is  no  external  applied  force, 
U*=E/p 

(the  value  found  in  0.  A.  § 15).  But  if  the  disturbance  is  great 
we  can  no  longer  assume  that  E is  the  same  far  all  changes  of 
volume.  Wo  may,  however,  suppose  that  the  change  of  pressure 
consists  of  two  terms:  (1)  a term  exactly  proportional  to  the 
change  in  volume  ; (2)  a term,  in  general  very  small,  expressing 
the  divergence  from  proportionality.  If  we  like,  we  may  regard 
the  second  term  as  an  applied  force  superposed  on  the  force  ex. 
presaed  in  the  first  term,  and  then  tract?  the  effect  in  equatiou  (6). 
The  relation  between  pressure  and  volume  in  air  for  sound  dis- 
turbance is  the  adiabatic  relation 

PVY= constant, 

where  y= ratio  of  specific  heats.  If  P change  to  P +J>  and  V to 
V - v, 

<P+p>  (V-tO^PV* 


1 + 


rHr 


Expanding  the  right  hand  and  neglecting  powen  above  the 
second, 

p V (7  + 1)  ** 
p*7y+7  VI' 

If  the  second  term  on  the  right  did  not  exist,  wc  should  hove 
P-7  Py. 

and  the  elasticity  would  have  the  constant  value 

We  assume  now  that  the  elasticity  docs  have  this  value,  and  that 
the  second  term  in  an  applied  force  superposed  on  the  pressures 
deduced  from  a constant  elasticity  which  were  used  in  obtaining 
equation  («}.  In  that  equation  we  must  take  the  applied  force 
on  element  cross  section  1*,  length  NM,  as 

p.NM.X  =?  execs*  of  pressure  denoted  by  second  term  at  N, 

- „ „ ,,  at  M. 


Now  in  the  denominator  of  the  fraction  in  (6),  px  -pn  represents 
pressures  deduced  from  a constant  elasticity,  **»  that, 


*{(v),-(v),i 


Ttlu  . . . (J) 

P 2 

This  result  impliea  that  the  different  i>arts  of  a wave 
move  on  at  different  rates,  so  that  its  form  must  change. 

As  vre  obtained  the  result  on  the  supposition  of  unchanged 
form,  we  can  of 
course  only  apply 
it  for  such  short 
lengths  and  such 
short  times  that 
the  part  dealt 
with  does  not  ap- 
preciably alter. 

We  see  at  once 
that,  where  u = 0, 
the  velocity  has 
its  “normal” 
value,  while  where 
u is  positive  the 
velocity  is  in  ex- 
1 cess,  and  where  u 

is  negative  the  Fig  2. 

I velocity  is  in  de- 
fect of  the  normal  value.  If,  then,  a (Fig.  2)  represent 
the  displacement  curve  of  a train  of  waves,  b will  re- 
present the  pressure  excess  and  particle  velocity,  and  frt'm 
I (7)  wu  see  that  while  the  nodal  conditions  of  l>,  ''»th 

p = 0 and  u = 0,  travel  with  velocity  \/~i  crest*  exceed 
1 that  velocity  by  «,  and  the  hollows  fall  short  of  it  by 
u,  with  the  result  that  the  fronts  of  the  pressure 
waves  become  steeper  and  steeper,  and  the  train  6 changes 
I into  something  like  c.  If  the  steepness  get  very  great  our 
I investigation  ceases  to  apply,  and  neither  experiment  nor 
theory  has  yet  shown  what  happens.  Probably  there  is  a 
breakdown  of  the  wave  somewhat  like  the  breaking  of  a 
water-wave  when  the  crest  gains  on  the  next  trough,  lu 
ordinary  sound-waves  the  effect  of  the  particle  velocity  m 
affecting  the  velocity  of  transmission  must  be  very  small. 

Experiments,  referred  to  later,  have  been  made  to  find  lh« 
amplitude  of  awing  uf  the  air  particle#  in  organ  pipes-  *hu 
Mach  found  an  amplitude  0*2  cm.  when  the  issuing  waves  we 
250  cm.  long.  The  amplitude  in  the  pipe  was  probably  muc 
greater  than  in  the  issuing  waves.  Let  us  take  it  as  0*1  m*n- 
in  the  waves— a very  extreme  value.  The  maximum  P»rtlcl* 
velocity  is  2rno  (where  n is  the  frequency  and  « the  amplitude?, 
or  2«*U/\.  This  gives  maximum  ««  about  80  **/»•.  wn,c“ 
would  not  seriously  change  the  form  of  the  wave  in  a few  wa'e 
lengths.  Meanwhile  the  waves  are  spreading  out  and  th®  va*!* 
of  u ia  falling  in  inverse  proportion  to  the  distance  from  1 
source,  so  that  very  soon  its  effect  must  become  negligible. 

But  in  loud  sudden  sounds,  such  as  a peal  of  thunder 
or  the  rej>ort  of  a gun,  the  effect  may  lie  more  considerable, 
and  there  is  no  doubt  that  with  such  sounds  the 
velocity  is  quite  considerably  exceeded.  Thus  there  is  the 
old  observation  of  Parry  (§  113,  O.  A.)  that  from  a distance 
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the  report  of  a gun  was  heard  before  the  word  u Fire.’* 
More  recently  Jaques  (Phil.  Mag.  1879,  vii.  p.  219)  has 
investigated  the  transmission  of  the  report  from  a cannon 
in  (liferent  directions,  finding  that  it  rose  to  a maximum 
of  1267  */,*.  at  70  to  90  feet  in  the  rear,  and  then  fell 
off.  If,  too,  the  sound  be  confined  in  pipes  so  that  the 
intensity  cannot  diminish  rapidly  the  normal  velocity  is 
exceeded.  Thus  Kegnault  in  his  classical  experiments 
{Phil.  J fag.  1868,  xxxv.  p.  161)  found  that  the  velocity  of 
the  report  of  a pistol  carried  through  a pipe  diminished 
with  the  intensity,  and  his  results  have  been  confirmed  by 
Yiolleand  Vautier  (Phil.  Mag.  1888,  xxvi.  p.  77).  Possibly 
the  prolonged  boom  into  which  the  report  of  a gun  changes 
.it  a distance  is  due  to  some  kind  of  break-down  and 
lengthening  out  of  the  original  disturbance  when  the  front 
of  the  pressure  wave  bocomea  impossibly  steep. 

Some  light  has  been  thrown  on  the  curious  “ whispering 
gallery  " cue  of  reflection  of  sound  by  observations  made 
lift irf i ky  Lord  Rayleigh  in  the  circular  gallery  at  the 
hose  of  the  dome  of  St.  Paul's  Cathedral.  An 
old  explanation  of  the  effect  consisted  in  ascribing  it  to  the 
concentration  of  the  sound  rays  after  single  reflection  from 
tbe  surface  to  a focus  conjugate  to  the  source,  or  to  tho 
crowding  in  a caustic  (O.  A.  § 38).  But  Lord  Rayleigh  finds 
that  “ the  abnormal  loudness  with  which  a whisper  is  heard 
u not  confined  to  the  position  diametrically  opposite  to  that 
occupiai  by  the  whisperer,  and  therefore,  it  would  appear, 
d««  not  depend  materially  upon  the  symmetry  of  the  dome. 
The  whisper  seems  to  creep  round  the  gallery  horizontally, 
not  necessarily  along  the  shorter  arc,  but  rather  along  that 
arc  towards  which  the  whisperer  faces.  This  is  a conse- 
quence of  the  very  unequal  audibility  of  a whisper  in  front 
awl  behind  the  speaker,  a phenomenon  which  may  easily 
1*  observed  in  the  open  air  * (Sound,  ii.  § 287). 

Let  Fig.  3 represent  a horizontal  section  of  the  dome  through 
the  source  P.  Let  OPA  be  the  radius  through 
P.  Let  I’Q  represent  a ray  of  Bound  making 
6 with  the  tangent  at  A.  Let  ON=OP  cob  6 
be  the  perpendicular  on  PQ.  Then  tho  re- 
flected ray  QR  and  the  ray  reflected  at  R,  and 
on,  will  all  touch  the  circle  drawn  with  ON 
as  radius.  A ray  making  less  than  6 with 
the  tangent  will  with  its  reflections  touch  a 
larger  circle.  Henoc  all  rays  between  4 0 will 
F>R-  3.  be  confined  in  the  space  between  tbe  outer 
. , . dome  and  a circle  of  radius  OP  cos  $t  and  the 

ening  of  intensity  will  bo  chiefly  due  to  vertical  spreading. 

ou*  ^is  clinging  of  the  sound  to 
surface  of  a concave  wall  does  not  depend  on  the 
1 wetness  of  tho  spherical  form.  Ho  suggests  that  the 
propagation  of  earthquake  disturbances  is  probably  affected 
} e curvature  of  tbe  surface  of  the  globe,  which  may  act 
j a whispering  gallery. 

n some  cases  of  echo,  when  tho  original  Round  is  a 
mjtound  musical  note,  the  octave  of  the  fundamental 
w u reflected  much  more  strongly  than  that  tone  itself. 

w gained  by  Rayleigh  (Sound,  ii.  $ 296)  us  a 
*p!  *^Qea<*  °(  the  irregularities  of  the  reflecting  surface. 
diff.lrT*  • W?t'esi  hack  a scattered  reflection  of  the 
•reu  incident  trains,  and  this  scattered  reflection 
Hen 0,61  kln0re  the  shorter  the  wave  length. 

itri<k  t ,0ctave>  though  comparatively  feeble  in  the 

.P  f74*0.  may  predominate  in  the  scattered  reflection 

^Outing  the  echo. 

Reynold.  (Proc.  ft.  S.  ixii.  1874,  [>.531)  first 
• " out  that  refraction  would  result  from  a varia- 

?°.a  ’n  the  temperature  of  the  air  at  different 
“lights.  Tlie  velocity  of  sound  in  air  is  nuta- 
te.- ^ P^flcnt  of  tho  pressure,  but  varies  with  the 
P^rature,  its  value  at  <°  C.  being  (O.  A.  § 18)— 


where  U0  is  the  velocity  at  0*  C.,  and  a is  the  coefficient  of 
expansion  '00365.  Now  if  the  temperature  is  higher 
overhead  than  at  the  surface,  tho  velocity  overhead  is 
greater.  If  a wave  front  is  in  a given  position,  as  a 1, 
(Fig.  4),  at  a given  instant,  the  upper  part  moving  faster 
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Fig.  4. 

gains  on  the  lower,  and  the  front  tends  to  awing  round  ns 
shown  by  the  successive  positions  in  a 2,  3,  and  4 ; that  is, 
the  sound  tends  to  come  down  to  the  surface.  This  is  well 
illustrated  by  the  remarkable  horizontal  carriage  of  sound 
on  a still  clear  frosty  morning,  when  the  surface  layers  of 
air  are  decidedly  colder  than  those  above.  At  sunset,  too, 
after  a warm  day,  if  the  air  is  still,  the  cooling  of  the 
earth  by  radiation  cools  tho  lower  layers,  and  sound  carries 
excellently  over  a level  surface.  But  usually  the  lower 
layers  arc  warmer  than  the  upper  layers,  and  the  velocity 
below  is  greater  than  the  velocity  above.  Consequently  a 
wave  front  such  as  6 1 tends  to  turn  upwards,  as  shown  in 
the  successive  positions  h 2,  3,  and  4.  Sound  is  then  not 
so  well  heard  along  the  level,  but  may  still  reach  an 
elevated  observer.  On  a hot  summer’s  day  tho  tempera- 
ture of  the  surface  layers  may  be  much  higher  than  that 
of  the  higher  layers,  and  the  effect  on  the  horizontal 
carriage  of  sound  may  be  very  marked. 

It  is  well  known  that  sound  travels  far  better  with  the 
wind  than  against  it.  Stokes  showed  that  this  effect  is 
one  of  refraction,  duo  to  variation  of  velocity  of  Kefrmcilaa 
the  air  from  the  surface  upwards  (B.  A.  Rrp.  by^ad°a 
1857,  p.  22).  It  is,  of  course,  a matter  of 
common  observation  that  the  wind  increases  in  velocity 
from  the  surface  upwards.  An  excellent  illustration  of 
this  increase  was  pointed  out  by  Osier  in  the  Hhape  of  old 
clouds ; their  upper  portions  always  apj>ear  dragged  for- 
ward and  they  lean  over,  as  it  were,  in  the  direction  in 
which  the  wind  is  going.  The  same  kind  of  thing  happens 
with  sound-wrave  fronts  when  travelling  with  the  wind. 

The  velocity  of  any  part  of  a wave  front  relative  to  the 
ground  will  be  the  normal  velocity  of  sound  + the 
velocity  of  the  wind  at  that  point.  Since  the  velocity 
increases  as  we  go  upwards,  tho  front  tends  to  swing 
round  and  travel  downwards,  as  shown  in  the  successive 
positions  a 1,  2,  3,  and  4,  in  Fig.  4,  when  we  must  suppose 
the  wind  to  be  blowing  from  left  to  right.  But  if  the 
wind  is  against  the  sound  the  velocity  of  a jKjinfc  of  the 
wave  front  is  tho  normal  velocity  - the  wind  velocity  at 
the  point,  and  so  decreases  as  wc  rise.  Then  the  front 
tends  to  swing  round  and  travel  upwards  as  shown  in  tho 
successive  jioaitions  b 1,  2,  3,  and  4,  in  Fig.  4,  where  the 
wind  is  travelling  from  right  to  left.  In  the  first  case  tbe 
waves  arc  more  likely  to  reach  and  be  perceived  by  an 
ol werver  level  with  the  source,  while  in  the  second  case 
they  may  go  over  his  head  and  not  be  heard  at  all. 

Many  of  the  well-known  phenomena  of  optical  diffrac- 
tion may  be  imitated  with  sound-waves,  especially  if  tho 
waves  be  short.  Lord  Rayleigh  has  given  various  ex- 
amples, and  accounts  of  experiments  and  theory  will  be 
found  in  bis  $(mnd,  vol.  ii. 

A simple  mode  of  forming  Lissajous  figures,  to  find  the 
ratio  of  the  frequencies  of  two  forks,  consists  in  attaching 
two  small  plane  mirrors,  one  on  the  prong  of  F utacy 
one  fork,  the  other  on  a prong  of  another  pitch. 
fork.  The  two  forks  are  arranged  so  that 
one  vibratos  in  a vertical,  the  other  in  a horizontal 
plane,  and  they  are  so  placed  that  a converging  beam 
of  light,  received  in  one  mirror,  is  reflected  to  the 
b & I.— 7 
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other  and  then  brought  to  a point  on  a screen.  If  the 
first  fork  alone  vibrates,  the  point  on  the  screen  appears 
lengthened  out  into  a vertical  line  through  the  changes  in 
inclination  of  the  first  mirror,  while  if  the  second  fork 
alone  vibrates,  the  point  appears  lengthened  out  into  a 
horizontal  line.  If  both  vibrate,  the  point  describes  a 
curve  which  appears  continuous  through  the  persistence  c. 
the  retinal  impression.  The  curve  is  named  a Lisaajous 
figure  after  the  deviser  of  this  method  of  investigation. 
Lissajous  also  obtained  the  figures  by  aid  of  the  vibration 
microscope,  an  instrument  which  he  invented.  Instead  of 
a mirror,  the  objective  of  a microscope  is  attached  to  one 
prong  of  the  first  fork  and  the  eye-piece  of  the  microscope 
is  fixed  behind  the  fork.  Instead  of  a mirror  the  second 
fork  carries  a bright  jvoint  on  one  prong,  and  the  micro- 
scope is  focussed  on  this.  If  both  forks  vibrate,  an  observer 
looking  through  the  microscope  sees  the  bright  point 
describing  Lissajous  figures.  If  the  two  forks  have  the 
same  frequency,  it  is  easily  seen  that  the  figure  will  be 
an  ellipse  (including  as  limiting  cases,  depending  on  rela- 
tive amplitude  and  phase,  a circle  and  a straight  line). 

If  the  forks  are  not  of  exactly  the  same  frequency  the 
ellipse  will  slowly  revofve,  and  from  its  rate  of  revolution 
the  ratio  of  the  frequencies  may  be  determined  (Rayleigh, 
Sound,  i.  § 33).  If  one  is  the  octave  of  the  other  a figure 
of  8 may  be  described,  and  so  on. 

Koenig  lias  devised  a clock  in  which  a fork  of  frequency 
64  takes  the  place  of  the  pendulum  ( Wied. . Ann.  ix.  p. 

394,  1880).  The  motion  of  the  fork  is  main- 
Koeaig’s  tained  by  tho  clock  acting  through  an  escape 
'Xr  °r  ment,  and  the  dial  registers  both  the  number 
of  vibrations  of  the  fork  and  tho  seconds, 
minutes,  and  hours.  By  comparison  with  a clock  of 
known  rate  the  total  number  of  vibrations  of  the  fork 
in  any  time  may  be  accurately  determined.  One  prong 
of  the  fork  carries  a microscope  objective,  part  of  a 
vibration  microscope,  of  which  the  eye-piece  is  fixed  at 
the  back  of  the  clock,  and  tho  Lissajous  figure  made  by 
the  clock  fork  and  any  other  fork  may  be  observed.  With 
this  apparatus  Koenig  studied  the  effect  of  temperature 
on  a standard  fork  of  256  frequency,  and  found  that  the 
frequency  decreased  by  *0286  of  a vibration  for  a rise  of 
1%  the  frequency  being  exactly  256  at  26 *2*  C.  Hence 
the  frequency  may  bo  put  as  256  { 1 - ’000113  (t  - 26'2)}. 

Koenig  also  used  tho  apparatus  to  investigate  the  effect 
on  the  frequency  of  a foik  of  a resonating  cavity  placed 
near  it  He  found  that  when  the  pitch  of  the  cavity  was 
below  that  of  the  fork  the  pitch  of  the  fork  was  raised, 
and  vice  vend.  But  when  the  pilch  of  the  cavity  was 
exactly  that  of  the  fork  when  vibrating  alone,  though  it 
resounded  most  strongly,  it  did  not  affect  the  frequency  of 
the  fork.  These  effects  have  been  explained  by  Lord 
Rayleigh  (Sound,  i.  § 117). 

In  the  stroboscopic  method  of  M‘Lcod  and  Clarke,  the 
full  details  of  which  will  be  found  in  the  original  memoir 
(Phil.  Trans.  1880,  part  i,  p.  1),  a cylinder 
and*0*  k with  equidistant  white  lines  parallel  to 

Clarke •*  the  axis  on  a black  ground.  It  is  set  so  that 
strobe  it  can  be  turned  at  any  desired  and  determined 
method  about  a horizontal  axis,  and  when  going 

fast  enough  it  appears  grey.  Imagine  now 
that  a fork  with  black  prongs  is  held  near  the  cylinder 
with  its  prongs  vertical  and  the  plane  of  vibration  parallel 
to  the  axis,  and  suppose  that  we  watch  the  outer  outline 
of  the  right-hand  prong.  Let  the  cylinder  be  rotated  so 
that  each  white  line  moves  exactly  into  the  place  of  the 
next  while  the  prong  moves  once  in  and  out.  Hence 
when  a white  line  is  in  a particular  position  on  the 
cylinder,  the  prong  will  always  bo  the  same  distance 
along  it  and  cut  off  the  same  length  from  view.  The 


most  will  be  cut  off  in  the  position  of  the  lines  corre- 
sponding to  the  furthest  swing  out,  then  less  and  less 
till  the  furthest  swing  in,  then  more  and  more  till  the 
furthest  swing  out,  when  the  appearance  will  be  exactly 
as  at  first  The  boundary  between  the  grey  cylinder  and 
the  black  fork  will  therefore  appear  wavy  with  fixed  un- 
dulations, the  distance  from  crest  to  crest  being  the 
distance  between  the  lines  on  the  cylinder.  If  the  fork 
tiaa  slightly  greater  frequency,  then  a white  line  will  not 
quite  reach  the  next  place  while  the  fork  is  making  its 
swing  in  and  out  and  the  waves  will  travel  against  the 
motion  of  the  cylinder.  If  the  fork  has  slightly  lew 
frequency  the  waves  will  travel  in  the  opposite  direction, 
and  it  is  easily  seen  that  the  frequency  of  tho  fork  is  the 
number  of  white  lines  passing  a point  in  a second  ± 
the  number  of  waves  passing  the  point  per  second.  This 
apparatus  was  used  to  find  the  temperature  coefficient  of 
the  frequency  of  forks,  the  value  obtained  - •00011  being 
the  same  as  that  found  by  Koenig.  Another  important 
result  of  the  investigation  was  that  the  phase  of  vibration 
of  tho  fork  was  not  altered  by  bowing  it,  the  amplitude 
alone  changing.  The  method  is  easily  adapted  for  the 
converse  determination  of  speed  of  revolution  when  the 
frequency  of  a fork  is  known. 

The  phonic  wheel,  invented  independently  by  La  Cour 
and  Lord  Rayleigh  (see  Sound,  i.  § 68  <*),  consists  of  a 
wheel  carrying  several  soft  iron  armatures  fixed  ^ 

at  equal  distances  round  its  circumference.  pf£a/c 
The  wheel  rotates  between  the  poles  of  an  wheel. 
electro-magnet,  which  is  fed  by  an  intermittent 
current  such  as  that  which  is  working  an  electrically 
maintained  tuning-fork  (see  infra).  If  the  wheel  be 
driven  at  such  rate  that  the  armatures  move  one  place 
on  in  about  the  period  of  the  current,  then  on  putting 
on  the  current  the  electro-magnet  controls  the  rate  of  tlie 
wheel  so  that  the  agreement  of  period  is  exact,  and  the 
wheel  settles  down  to  move  so  that  the  electric  driving 
| forces  just  supply  the  work  taken  out  of  the  wheel.  If 
the  wheel  has  very  little  work  to  do  it  may  not  be  neces- 
sary to  apply  driving  power,  and  uniform  rotation  may  l>e 
maintained  by  the  electro  - magnet.  In  an  experiment 
described  by  Rayleigh  such  a wheel  provided  with  four 
| armatures  was  used  to  determine  tho  exact  frequency  of  a 
driving  fork  known  to  have  a frequency  near  32.  Thus  the 
wheel  made  about  8 revolutions  per  second.  There  was 
one  opening  in  its  disc,  and  through  this  was  viewed  the 
pendulum  of  a dock  beating  second*.  On  the  pendulum 
was  fixed  an  illuminated  silver  bead  which  appeared  as  a 
bright  point  of  light  when  seen  for  an  instant.  Suppose 
now  an  observer  to  be  looking  from  a fixed  point  at  the 
bead  through  the  hole  in  the  phonic  wheel,  he  will  sec  the 
bead  as  8 bright  points  flashing  out  in  each  beat,  anti  in 
succession  at  intervals  of  ^ second.  Let  us  suppose  that 
he  notes  the  positions  of  two  of  these  next  to  each  other 
in  the  beat  of  the  pendulum  one  way.  If  the  fork  makes 
exactly  32  vibrations  anti  tho  wheel  8 revolutions  in  one 
pendulum  beat,  then  the  positions  will  be  fixed,  and  every 
| two  seconds,  the  time  of  a complete  jiendulum  vibration, 
he  will  sco  the  two  positions  looked  at  flash  out  in  succes- 
i sion  at  an  interval  of  ^ second.  But  if  the  fork  has,  say, 
rather  greater  frequency,  the  hole  in  the  wheel  comes 
round  at  the  end  of  the  two  seconds  before  the  bead  has 
quite  come  into  position,  and  the  two  flashes  ap{>ear 
gradually  to  move  back  in  the  opposite  way  t«>  the  pen- 
: dul um.  Supj»ose  that  in  N beats  of  the  clock  the  flashes 
have  moved  exactly  one  place  back.  Then  the  first  flash 
in  the  new  position  is  viewed  by  the  8Nth  passage  of  the 
opening,  and  the  second  flash  in  the  original  position  of 
the  first  is  viewed  when  the  pendulum  has  made  exactly 
i N lieats  and  by  the  (8  N 4- 1 )th  passage  of  the  hole.  Then 
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the  wheel  makes  8 N + 1 revolutions  in  N clock  beats,  and 
tlM  fork  makes  32  X + 4 vibrations  in  the  same  time.  If 
the  dock  is  going  exactly  right,  this  gives  a frequency  for 

the  fork  of  32  + jj.  If  the  fork  has  rather  leas  frequency 
than  32  then  the  flashes  appear  to  move  forward  and  the 
frequency  will  be  32  - In  Rayleigh’s  oxjieriment  the 
32  fork  was  made  to  drive  electrically  one  of  frequency 
•bout  128,  and  somewhat  as  with  the  phonic  wheel,  the 
frequency  was  controlled  so  as  to  bo  exactly  4 times  that 
of  the  32  fork.  A standard  1 28  fork  could  then  be  com- 
|ared  either  optically  or  by  beats  with  the  electrically  driven 
128,  and  the  frequency  of  the  standard  determined. 

A very  noticeable  illustration  of  the  alteration  of  pitch  by 
motion  occurs  when  a whistling  locomotive  moves  rapidly 
t past  an  observer.  As  it  jjassea,  the  pitch  of  the 
ftUKipi*.  whistle  falls  quite  appreciably.  The  explanation 
is  simple.  The  engine  follows  up  any  wave  that 
it  has  sent  forward,  and  so  crowds  up  the  succeeding  waves 
into  a leas  distance  than  if  it  remained  at  rest.  It  draws 
off  from  any  wave  it  has  sent  backward  aud  so  spreads  the 
succeeding  waves  over  a longer  distance  than  if  it  had 
iwnamed  at  rest.  Hence  the  forward  waves  ore  shorter 
and  the  backward  waves  arc  longer.  Since  U »A  where 
H is  the  velocity  of  sound,  A the  wave  length,  and  n the 
frequency,  it  follows  that  the  forward  frequency  is  greater 
than  the  backward  frequency. 

Tb«  more  general  ca*»  of  motion  of  source,  medium,  and  re* 
reimr,  may  be  treated  very  easily  if  the  motion*  am  nil  in  the 
kne joining  source  and  receiver.  Lot  S .'Fig.  5)  be  the  source  at  a 
instant,  »nd  let  it*  frequency  of  vibration,  or  the  number  of 
“•re*  it  sends  out  per  second,  be  n.  Let  S'  be  its  position,  one 
Jecood  later,  its  velocity  being  u.  Let  K be  the  receiver  at  a 
riven  instant,  R'  its  position  a second  later,  it*  velocity  being  r. 
wt  the  velocity  of  the  air  from  S to  R be  tr,  and  let  U be  the 
vwoestv  of  sound  in  atill  air.  If  all  were  •till,  the  » waves 
ctnitttq  by  S In  one  second  would  spread  over  a length  IT.  liut 
ttrottgh  11*  wind  velocity  the  first  ware  is  carried  to  a distance 


Fig.  5. 

1 *•  *e  from  8,  while  through  the  motion  of  the  source  the  last 
e » • uiitaiico  u from  8.  Then  the  n waves  occupy  a space 
I—.H  i***  . * turning  to  the  receiver,  let  us  consider  what 

W u occupied  ny  the  wave*  which  pas*  him  in  one  second. 

**  would  l*e  the  waves  in  length  l7  + «»,  for  the 
.ilWaJrTI'k  t^e  ,H,Pnnin«  °f  4 second  would  be  so  far 

tW  of  Hecor*d-  But  through  his  motion  i>  in 

sJ  he  receives  only  the  waves  in  distance  U + w-r. 

m V*  n w*ve*  in  distance  U + w-u  the  number  he 
-etuaJ.y  receives  is 


•irr^v 

•larni^ ,?nrce  *nd  rcccivcr  are  equal  then  the  fre 
*“®Cted  by  their  motion  or  by  the  wind.  But  i 
i,  th«  frwjuency  of  the  wave*  receive 

*****  ,wth  h7  these  velocities  and  by  that  of  the  wind. 

through  motion  of  the  source  ma’ 
i'  t ^ putting  a pitch-pijH*  in  one  end  of  a fet 
wbiU  .t?1 "^.tub.'ng  an<l  blowing  through  the  other  end 
ui  th > i tU',ln^  *K  whirled  rtmnd  the  head.  An  observe 
DitrhV  °?  motion  can  caailv  hear  a change  in  th 
A • P^hpipc  move*  to  and  from  him. 
i , j*  • micf;  noto  has  a definite  pitch  or  frequency,  tha 
8 a disturbance  of  definite  periodicity.  Yet  note 
OtuHty.  nf  fho  same  pitch,  emitted  by  different  instra 
The  tl  me.nt*’  have  quite  different  timbre  or  quality 
lurUnlT0  cJiaftu?te,ri*bic8  of  a longitudinal  periodic  dis 
treats  it  *1?  j ®ml’htudc,  the  length  after  which  i 
ttiskar-*  f V1. ^orm  which  may  be  represented  b; 
*virWi  0t  thc  displacement  curve.  Now  the  amplitud 
y corresponds  to  the  loudness,  and  the  length  o 


' |>eriod  correspond*  to  the  pitch  or  frequency.  Hence  we 
must  put  down  the  quality  or  timbre  as  depending  on  the 
form. 

The  simplest  form  of  wave,  so  far  as  our  sensation  goes,  that 
1*.  the  one  giving  rise  to  a pure  tone,  is,  we  have  every  reason  to 
suppose,  oDti  in  which  the  displacement  is  represented  by  * 
harmonic  curve  or  a curve  of  slues, 

ynasin  m{x-e). 

If  we  put  this  in  the  form 

. 2w  . 
y=asinyV.r-#), 


we  see  that  y=*0,  for  x^e,  e + *.  * + ^,  iun*  80  on>  t*,at  ^ 


is  + from  x=e  to  y=e  + 


, and  so  on,  and 


that  it  alternates  between  the  values  + a and  -a. 

The  form  of  the  curve  i*  evidently  as  represented  in  Fig.  6, 
and  it  may  easily  be  drawn  to  exact  scale  from  a table  of  sines. 


Fig.  6. 


In  this  curve  ABCD  are  nodes.  OA=e  is  termed  the  epoch, 
being  the  distance  from  0 of  the  first  ascending  node.  AC  ia  the 
shortest  distance  after  which  the  curve  begins  to  repeat  itself ; 
this  length  A is  termed  the  wave  length.  The  maximum 
height  of  the  curve  HM  ~a  i*  the  amplitude.  If  we  transfer  O 
to  A,  *s:0,  and  the  curve  may  bo  represented  by 
, 2v 

y=osin  —x. 

If  now  the  curve  moves  along  unchanged  in  form  in  the  direc- 
tion ABC  with  uniform  velocity  U,  the  epoch  «*OA  at  any  time 
t will  be  U/,  so  that  tho  value  of  y may  be  represented  as 

y=nsin~(x-Uf)  ...  (1) 


The  velocity  perpendicular  to  the  axis  of  any  jx>int  on  the  carve 
at  a fixed  distance  x from  O is 


rfy 

dt 


2vtr« 

x 


co*  (x-  Uf) 


(2} 


The  acceleration  pcrpondii  ular  to  tho  axis  is 

tPtf  4vsiT*o  , 2r  n 

»-*■ 

which  is  an  equation  characteristic  of  simple  harmonic  motion. 


Tho  chief  experimental  basis  for  supposing  that  a train 
of  longitudinal  waves  with  displacement  curve  of  this  kind 
arouses  the  sensation  of  a pure  tone,  is  that  the  more 
nearly  a source  is  made  to  vibrate  with  a single  simple 
harmonic  motion,  and  therefore,  presumably,  the  more 
nearly  it  sends  out  such  a harmonic  train,  the  more  nearly 
does  the  note  heard  approximate  to  a single  pure  tone. 


The  average  energy  per  cc.  of  a harmonic  train  of  waves  may 
easily  b«  calculated.  If  /» is  the  density,  tho  kinetic  energy  in  a 
length  X parallel  to  ABC,  of  cross  section  l sq.  cm.,  I* 

*/>(£)'<* 

p,  r * fr°m  <*) 

The  potential  energy  in  volume  crow  section  1 length  dx, 
manifested  by  the  .strain,  mav  1«  calculated  since  it  i#  equal  to 
average  pressure  x strain  produced, 

or  (P  + *)•«*. 

whrrr  p » tho  prossaro  oioos*  »nd  r tlio  volooio  ch.ogo  por  unit 
volume. 
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Now  from  equation  (3)  in  the  iuveetigation  of  the  Telocity  of  I 
sound  (supra),  wc  »««  that 


while  putting  V - 1 


Inserting  these  values  and  integrating  the  potential  energy  be- 
tween ae=0  and  x*X,  wo  have 

-W'-iae- 

But  differentiating  (1)  above 

lS=1'“co,^r  (c-Ul), 

dx  X a 

and  as  this  has  equal  + and  - value*  over  a length  *=\,  the  firet 
integral  = 0.  The  second  give*  on  integration 
v5  Ea* 


Then,  since  E=f>U’,  the  potential  energy  in  one  wave  length, 

cron*  section  1,  

pt*UV 

" X * 

The  total  energy,  kinetic  + potential,  in  a length  X of  cross  section 
1 is  equally  divided  between  the  two  kinds,  and  is 

2prnjV 

X 


If  we  regard  this  energy  aa  travelling  on  with  velocity  U,  the 
quantity  pa&sing  across  one  m|.  cm-  in  one  socond  is  U/X  times 
as  great,  or 

X- 


This  give*  the  measure  of  the  intensity  of  the  sound  on  the 
supposition  that  loudness  or  intensity  is  to  be  measured  by 
energy  received  per  aq.  cm.  per  second.  From  the  values  of  the 
particle  velocity  and  the  pressure  excess,  it  is  easy  to  express  the 
intensity  in  terms  of  these  quantities. 

Any  periodic  curve  may  be  resolved  into  sine  or  harmonic 
curves  by  Fourier’s  theorem. 

Suppose  that  any  periodic  sound  disturbance, 
consisting  of  plane  waves,  is  being  propagated 
in  the  direction  ABCD,  Fig.  7.  Let  it  be  represented  by 


Fig  7. 


a displacement  curve  AHBKC.  Its  periodicity  implies 
that  after  a certain  distance  the  displacement  curve  exactly 
repeats  itself.  Let  AC  be  the  shortest  distance  after 
which  the  repetition  occurs,  so  that  CLDME  is  merely 
AHBKC  moved  on  a distance  AC.  Then  AC=*A  is 
the  wave  length  or  period  of  the  curve.  Let  ABCD  be 
drawn  at  such  level  that  the  areas  above  and  below  it 
are  equal ; then  ABCD  is  the  axis  of  the  curve.  Since 
the  curve  represents  a longitudinal  disturbance  in  air  it  is 
always  continuous,  at  a finite  distance  from  the  axis, 
and  with  only  one  ordinate  for  each  abscissa. 

Fourier'*  theorem  «*erts  that  such  a curve  may  be  built  up  by 
the  auperpoaition,  or  addition  of  ordinates,  of  a series  of  siue 

curves  of  wave  length*  X,  ^ . if  the  amplitudes  «,  b,  e 

. . . and  the  epochs  e,  f,  g . . . arc  suitably  adjusted,  and  the  proof 
of  the  theorem  gives  rules  for  finding  these  quantities  when  the 
original  curve  U known.  We  may  therefore  put 

y =«  sin  ^<*-«)  +6  sin  ~(x-/)  +e  sin  ~ (x-y)  + etc.  (1) 

where  the  terms  may  bo  infinite  in  number,  but  always  have 
wave  lengths  submultiples  uf  the  original  or  fundamental  wave 
length  X.  Only  one  such  resolution  of  a given  periodic  curve  is 
possible,  and  each  of  the  constituents  repeats  itself  not  only  in 
it*  own  wave  length  X/«,  but  also  evidently  in  the  fundamental 


wave  length  X.  The  euccetwive  term*  of  (1)  are  railed  the  kar- 
monies  of  the  first  Unit. 

It  follows  from  this  that  any  periodic  disturbance  in 
air  can  lie  resolved  into  a definite  series  of  simple  har- 
monic disturbances  of  wave  lengths  equal  to  the  original 
wave  length  and  its  successive  submultiples,  and  well  of 
these  would  separately  give  the  sensation  of  a pare  tone. 
If  the  scries  were  complete,  wo  should  have  terms  which 
separately  would  correspond  to  the  fundamental,  its  octave, 
its  twelfth,  its  double  octave,  and  so  on.  Now  wo  can 
see  that  two  notes  of  the  same  pitch,  but  of  different 
quality,  or  different  form  of  displacement  curve,  will,  when 
thus  analysed,  break  up  into  series  having  the  same  har- 
monic wave  lengths ; but  they  may  differ  as  regards  the 
members  of  the  series  present  and  their  amplitudes  and 
epochs.  We  may  regard  quality,  then,  as  determined  by 
the  membere  of  the  harmonic  series  present  and  their 
amplitudes  and  epochs.  It  may,  however,  be  stated  here 
that  certain  experiments  of  Helmholtz  ap|iear  to  show  that 
the  epoch  of  the  harmonica  lias  not  much  effect  on  the 
quality. 

Fourier'*  theorem  can  slao  be  usefully  applied  to  the  disturb- 
ance of  a source  of  eound  under  certain  conditions.  The  nature 
of  these  conditions  will  1*  beet  realized  by  considering  the  case 
of  a stretched  string.  It  is  shown,  in  0.  A.  5 55,  how  the  vibration* 
of  a string  may  be  deduced  from  stationary  wave*.  here 

suppose  that  the  string  AB  is  displaced  into  the  form  AHB  (rig* 
8).  Then  let  US  imagine  it  to  form  half  a wave  length  of  tho 
extended  train  2GAHBKC,  on  an  indefinitely  extended  stretched 
string,  the  values  of  y rt  equal  distances  from  A (or  from  B)  being 
equal  and  opposite.  Then  we  may  suppOM  the  vibrations  of  the 
string  to  be  represented  by  tho  travelling  of  two  trains  m up]**aite 
directions  each  with  velocity 


•J  tension  -I-  ruaxs  j>er  unit  length 

each  half  tho  height  of  the  train  represented  in  Fig.  8-  For 
the  superposition  of  these  train*  will  give  a stationary  wave 
between  A aud  B.  Now  wo  may  resolve  these  trains  by 

..XX. 

Fourier’s  theorem  into  harmonics  of  wave  length*  X,  clc-» 


■ where  X = 2AB  and  tho  condition  as  to  the  values  of  yean  be 
1 bhown  to  require  that  the  harmonics  sliall  all  have  node*,  coincid- 
ing with  the  node* 
of  the  funda- 
mental curve. 

Siuee  the  velo- 
city is  the  Bamo 
for  all  disturb- 
ances they  all  Fig.  8. 

travel  at  the  same 

speed,  and  the  two  trains  will  always  remain  of  the  same  form. 
IT  then  w«  resolve  AHBKC  into  hannouic*  by  Fourier*  theorem, 
wc  may  follow  the  motion  of  the  separate  harmonics,  aud  their 
superposition  will  give  the  form  of  tho  string  at  any  instant. 
Further,  the  same  hannouic*  with  tho  some  amplitude  will 


always  be  prwwnt. 


We  see,  then,  that  the  conditions  for  the  application 
of  Fourier’s  theorem  are  equivalent  to  saying  that  all 
disturbances  will  travel  along  the  system  with  the  same 
velocity.  In  many  vibrating  systems  this  does  not  hold, 
and  then  Fourier’s  theorem  is  no  longer  an  appropriate 
resolution.  But  where  it  is  appropriate,  the  disturbance 
stmt  out  into  the  air  contains  the  same  harmonic  series  as 
the  source. 

The  question  now  arises  whether  the  sensation  produced 
by  a periodic  disturbance  can  be  analysed  in  correspond- 
ence with  this  geometrical  analysis.  Using  the  term 
note  for  the  sound  produced  by  a periodic  disturbance, 
there  is  no  doubt  that  a well-trained  ear  can  resolve  a 
note  into  pure  tones  of  frequencies  equal  to  those  of  the 
fundamental  and  its  harmonics.  If,  for  instance,  a note  is 
struck  and  held  down  on  a piano,  a little  practice  enables 
us  to  hear  both  the  octave  and  the  twelfth  with  the  funda- 
mental, especially  if  we  have  previously  directed  our 
attention  to  these  tones  by  sounding  them.  But  the 
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harmonics  are  mot  readily  heard  if  we  fortify  the  ear 
by  an  air  cavity  with  a natural  period  equal  to  that  of 
the  harmonic  to  be  sought.  The  form  used 
by  Helmholtz  is  a globe  of  thin  brass  with  a 
large  bole  at  otic  end  of  a diameter,  at  the  other  end  of 
which  the  brass  is  drawn  out  into  a short,  narrow  tube 
that  can  be  put  close  to  the  ear.  But  a card-board  tube 
closed  at  one  end,  with  the  open  end  near  the  ear,  will 
often  suffice,  and  it  may  be  tuned  by  more  or  less  covering 
up  the  open  end.  If  the  harmonic  corresponding  to  the 
resonator  is  present  its  tone  swells  out  loudly. 

This  resonance  is  a particular  example  of  the  general 
principle  that  a vibrating  system  will  bo  set  in  vibration 
by  any  periodic  force  applied  to  it,  and  ultimately  in  the 
|ieriod  of  the  force,  its  own  natural  vibrations  gradually 
dying  down.  Vibrations  thus  excited  are  termed  Forced 
Vibrations,  and  their  amplitude  is  greater  the  more  nearly 
the  period  of  the  applied  force  approaches  that  of  the  system 
when  vibrating  freely.  The  mathematical  investigation  of 
forced  vibrations  (Rayleigh,  Hound,  L § 46)  shows  that,  if 
there  were  no  dissipation  of  energy,  the  vibration  would  in- 
crease indefinitely  when  the  periods  coincided.  But  there  is 
always  leakage  of  energy  either  through  friction  or  through 
wave-emission,  so  that  the  vibration  only  increases  up  to 
the  point  at  which  the  leakage  of  energy  balances  tho 
energy  put  in  by  the  applied  force.  Further,  the  greater 
the  dissipation  of  energy  the  less  is  the  prominence  of 
the  amplitude  of  vibration  for  exact  coincidence  over  the 
amplitude  when  the  periods  are  not  quite  the  same,  though 
it  is  still  the  greatest  for  coincidence. 


According  to  Helmholtz,  the  ear  probably  contains  within 
it  a series  of  resonators,  with  small  intervals  between  the 
periods  of  the  successive  members,  while  the 

• pJmtitr  6er*eft  c*tends  over  the  whole  range  of  audible 
•aa fyttr.  pitch.  We  need  not  here  enter  into  the  ques- 
tion of  the  structure  constituting  these  re- 

wiatora.  Each  of  them  is  supposed  to  have  its  own 
natural  frequency,  and  to  be  set  into  vibration  when  the 
e*r  receives  a train  of  waves  of  that  frequency.  The 
vibration  in  some  way  arouses  the  sensation  of  the  corre- 
sponding tone.  Rut  the  same  resonator  will  l»e  appreciably 
“tough  less  affected  by  waves  of  frequency  differing  slightly 
from  its  own.  Thus  Helmholtz  from  certain  observations 
J^ykigh,  St/uivi,  ii.  § 388)  thought  that  if  the  intensity 
of  raiponn  by  a given  resonator  in  the  ear  to  its  own  tone 
u ||  1,  then  its  rapoMB  to  an  equally  loud  tone  a 
Kuutonc  different  may  be  taken  as  about  X.  * According  to 
theory,  then,  when  a pure  tone  is  received  the  auditory 
*Ppwatus  corresponding  to  that  tone  is  most  excited,  but 
ie  apparatus  on  each  side  of  it  is  also  excited,  though  by 
x t*|«dly  diminishing  amount,  as  the  interval  increases, 
the  sensations  corresponding  to  these  neighbouring 

* etnc,nt*  are  thus  aroused,  we  have  no  such  |»erception  as 
•ipure  tone,  and  what  we  regard  as  a pure  tone  is  the 

0 °>  a group  of  sensations.  The  sensitiveness  of  the 
^ar  in  judging  of  a given  tone  must  then  correspond  to  the 
.J*0?  wbich  it  can  judge  of  the  mean. 

*nmnations  pressure  changes,  or  extent  of 

ciirsiou  0f  the  air,  in  sounding  organ  pipes  have  been 
AmrtfrMg9  nutlfl  by  Kundt  ( Pogg.  Ann.  cxxxiv.  1868,  p. 
•friSn  Tupler  and  Boltzmann  (Pogg.  Ann.  cxli., 

or  Rayleigh,  Sound,  § 422a),  and  Mach  ( Optisch- 
Akuiiitchen  Vtraib'Jv).  Mach’s  method  is  j»er- 


tap*  the 


»mUl  t^reck  The  pipe  was  fixed  in  a hori- 

wire  EST'-  ^ a*on8  top  wall  run  a platinum 
bfat  m ^ w'^1  sulphuric  acid.  When  the  wire  was 
I T an  e^irent  a fine  line  of  vapour  de- 

rfmi  <®roP*  The  P*P®  wart  closed  at  the 
ftt  mi , which  prevented  a through  draught, 
ntted  the  vibrations,  as  it  was  at  a node.  The 


vapour  line,  therefore,  merely  vibrated  to  and  fro  when  the 
pi|>e  was  sounded.  The  extent  of  vibration  at  different 
[j&rta  of  the  pipe  was  studied  through  a glass  side  wall, 
a stroboscopic  method  being  used  to  get  the  position  of 
the  vapour  line  at  a definite  part  of  the  vibration.  Mach 
found  an  excursion  of  0*4  cm.  at  the  end  of  an  open  pipe 
1 25  cm.  long.  The  amplitude  found  by  the  other  observers 
was  of  the  same  order. 

Lord  Rayleigh  has  made  experiments  by  two  different 
methods  to  determine  the  amplitude  of  vibration  in  waves 
only  just  audible  (Sound,  iL  § 384).  It  will  Minimum 
be  sufficient  to  indicate  the  second  method,  umpiituds 
A fork  of  frequency  256  was  used  as  the  ofnmdINn 
source.  The  energy  of  this  fork  with  a given  ,owflrfj- 
amplitude  of  vibration  could  be  calculated  from  its  dimen- 
sions and  elasticity,  and  the  amplitude  was  observed 
by  measuring  with  a microscope  the  line  into  which  the 
image  of  a starch  grain  on  the  prong  was  drawn  by 
the  vibration.  The  rate  of  loss  of  energy  was  cal- 
culated from  the  rate  of  dying  down  of  the  vibration. 
This  rate  of  loss  for  each  amplitude  was  determined 
(1),  when  the  fork  was  vibrating  alone,  and  (2)  when  a 
resonator  was  placed  with  its  mouth  under  the  free  ends 
of  tho  fork.  Tho  difference  in  loss  in  the  two  cases 
j measured  the  energy  given  up  to  and  sent  out  by 
j the  resonator  as  sound.  The  amplitude  of  the  fork  was 
! observed  when  the  sound  just  ceased  to  be  audible  at  27  '4 
metres  away,  and  the  rate  of  energy  emission  from  the 
resonator  was  calculated  to  be  42  T Assuming 

this  energy  to  l>e  propagated  in  hemispherical  waves,  it 
is  easy  to  find  tho  quantity  per  second  going  through 
1 sq.  cm.  at  tho  distance  of  the  listener,  and  thence  from 
the  energy  in  a wave,  found  above,  to  determine  the 
amplitude.  The  result  was  an  amplitude  of  I *27  x 10“7 
cm.  Other  forks  gave  results  not  very  different.  M.  Wien 
( Wi*d.  Ann.  xxxvi.  1889,  p.  834)  by  another  method 
has  obtained  a smaller  value  still,  though  one  of  tho  same 
order.  He  used  a globular  resonator  in  which  the  pressure 
variations  could  be  determined  by  a contrivance  some- 
thing like  a delicate  aneroid  barometer.  From  the  pressure 
changes  the  amplitude  was  known,  and  from  Helmholtz's 
theory  of  the  resonator  the  amplitude  in  the  external 
exciting  waves  was  calculated.  All  the  results  show  that 
“the  streams  of  energy  required  to  influence  the  eye  and 
ear  are  of  the  same  order  of  magnitude.” 

The  simple  theory  of  tho  vibration  of  air  in  pipes,  due 
to  Bernouilli,  practically  assumes  that  a stationary  wave 
is  formed  with  a node  at  a closed  end  and 
a loop  at  an  oj>en  end.  But  (as  pointed  out 
in  O.  A.  § 85)  the  condition  for  a loop  at  an  piptMm 
\ open  end,  that  of  no  pressure  variation,  can- 
| not  be  exactly  fulfilled.  This  would  require  that  the 
air  outside  should  have  no  mass  in  order  that  it  should  at 
, once  move  out  and  relieve  the  air  at  tho  end  of  the  pipe 
from  any  excess  of  pressure,  or  at  once  move  in  and  fill  up 
any  defect.  There  are  variations,  therefore,  at  the  open 
end,  and  these  are  such  that  tho  loop  may  1*3  regarded  a* 
situated  a short  distance  outside  the  end  of  the  pipe-  It 
may  be  noted  that  in  practice  there  in  another  reason  for 
pressure  variation  at  the  end  of  the  pipe.  The  stationary 
wave  method  regards  the  vibration  in  the  pij*  as  due  to 
a series  of  waves  travelling  to  the  end  and  being  there 
reflected  back  down  the  pipe.  But  the  reflection  is  not 
complete,  for  some  of  the  energy  comes  out  as  weaves ; 
hence  the  direct  and  reflected  trains  are  not  quite  equal, 
and  cannot  neutralize  each  other  at  the  loop. 

The  position  of  the  loop  ha*  not  j et  been  calculated  for  an 
ordinary  open  pipe,  but  I-ord  Rayleigh  haa  shown  (Sounif, 
ii.  { 307),  that  for  a cylindrical  tube  of  radius  Tl,  provided 
with  a flat  extended  flange,  the  loop  may  be  regarded  as  about 
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0*82  R,  in  advance  of  the  end.  That  is,  the  length  of  the 
pipe  must  be  increased  by  0*82  Rbefore  applying  Bernouilli’s 
theory.  This  ia  termed  the  end  correction.  Using  this 
result  Rayleigh  found  the  correction  for  an  unfl&ngod 
open  end  by  sounding  two  pipes  nearly  in  unison,  each 
provided  with  a flange,  and  counting  the  beats.  Then  the 
flange  was  removed  from  one  and  the  beats  were  again 
counted.  The  change  in  virtual  length  by  removal  of  the 
flange  was  thus  found,  and  the  open  end  correction  for  the 
unflanged  pipe  was  0*G  R.  This  correction  has  also  been 
found  by  Blaikley  by  direct  experiment  (Phil.  Mag.  vii. 
1879,  p.  339).  lie  used  a tube  of  variable  length  and 
determined  the  length  resounding  to  a given  fork,  (1) 
when  the  closed  end  was  the  first  node,  (2)  when  it  was 
the  second  node.  If  these  lengths  are  ll  and  l.ff  then 

l2  ~ h " 2 an<*  ~ **  the  correction  for  the  open  end. 

The  mean  value  found  was  0*576  R. 

Helmholtz  investigated  the  velocity  of  propagation  of 
sound  in  pipes,  taking  into  account  the  viscosity  of  the  air 
Propsxa  (Rayleigh,  S bund,  ii.  § 347),  and  Kirch hoff  in- 
ttoa  of  vestigated  it,  taking  into  account  both  the 
wave*  in  viscosity  and  the  heat  communication  between 
the  air  and  tho  walls  of  the  pipe  (Sound,  ii. 
§ 350).  Both  obtained  the  value  for  the  velocity 


U(1 


c 

Rn'.'jt 


)• 


where  U is  the  velocity  in  free  air,  R is  the  null  us  of  the 
pipe,  N the  frequency,  and  p the  air  density.  C is  a con- 
stant, equal  to  the  coefficient  of  viscosity  in  Helmholtz’s 
theory,  but  less  simple  in  KirchhofFs  theory.  Ex{>erimenU 
on  tho  velocity  in  pipes  were  carried  out  by  Schneebeli 
(Pogg.  Ann . cxxxvi.  1869,  p.  296),  and  by  Seebeck  (Pogg. 
Ann.  cxxjux.  1870,  p.  104)  which  accorded  with  this  result 
as  far  as  R is  concerned,  but  the  diminution  of  velocity 
was  found  to  be  more  nearly  proportional  to  N " Kundt 
also  obtained  results  in  general  agreement  with  the  formula 
(Rayleigh,  Sound,  ii.  § 260).  He  used  his  dust -tube 
method  (0.  A.  § 93). 


Kundt’*  dust- tu  bo  may  also  bo  employed  for  the  determination 
SamMc  of.  the  ratio  of  the  specific  heats  of  a gas  or  vapour. 

If  U is  the  velocity  of  sound  in  a can  at  pressure  P 
ratio.  ’rith  density  p,  and  if  waves  of  length  X and  fre- 
quency N are  ]iro legated  through  it,  then  tho  dis- 
ance  betwertn  the  dust-heaps  fs 


</=^=JL=_L  M 

2 2X  2NV  7 


where  7 is  the  ratio  of  the  two  specific  heats.  If  d is  measured 
for  two  gases  in  succession  far  tho  same  frequency  N,  we  liavo 


Tj=felj  *? 
7i  ftl’a'V’ 


where  the  suffixes  denote  the  gases  to  which  the  quantities  relate. 
If  7,  Is  known  tlii.s  gives  7,.  Kundt  and  Warburg  applied  tho 
method  to  find  7 for  mercury  vapour  (Po</g.  Ana.  civil.  1676,  p. 
356),  using  a double  form  of  the  apparatus  iu  which  there  are  two 
dust-tulvs  worked  by  tho  tamo  sounding  rod.  This  rod  is  sup- 
ported at  | and  f of  its  length  where  it  enters  the  two  duat  tubes. 


Fig.  9. 


as  renreseutod  diagram rnatically  in  Fig.  0,  It  is  stroked  in  tho 
middle  so  as  to  excite  its  second  mode  of  vibration.  Tho  method 
ensures  that  the  two  frequencies  shall  he  exactly  the  .same.  In 
the  mercury  experiment  the  sounding  rod  was  scaled  into  the 
dust-tube,  which  was  exhausted  of  air,  and  contained  only  some 
mercury  and  some  quartz  dust  to  give  the  la-ap*.  It  was  placed 
in  a high  temperature  oven,  where  the  mercury  was  evaporat«-d. 
The  second  tube  containing  air  wo*  outside.  When  a known 
temperature  was  attained  the  sounder  was  excited,  and  d.<  and  d. 
could  be  measured.  From  the  temperature,  VJfn  was  known,  ana 
yjyr  could  then  be  found.  Taking  7,  = 1'41,  yu  was  determined 


to  b«  166.  Rayleigh  and  Ramsay  (Phil.  Trout, . A.  1605,  j«»rt  i. 
p.  187)  also  used  a single  dust- tube  with  a sounder  to  find  7 for 
argon,  and  again  the  value  was  1 ‘66. 

When  a system  is  set  vibrating  and  left  to  itself,  the 
vibration  gradually  dies  away  a»  tho  energy  leaks  out 
either  in  the  waves  formed  or  through  friction. 

In  order  that  the  vibration  may  be  maintained,  **£**£" 
a periodic  force  must  be  applied  either  to  aid  the  yiuntiona. 
internal  restoring  force  on  the  return  journey,  or 
weaken  it  on  the  outgoing  journey,  or  both.  Thus  if  a pen- 
dulum always  receives  a slight  impulse  in  the  direction  of 
motion  just  about  the  lowest  point,  this  is  equivalent  to  an 
increase  of  the  restoring  force  if  received  before  passage 
through  the  lowest  point,  and  to  a decrease  if  received  after 
that  passage,  and  in  either  case  it  tends  to  maintain  the 
swing.  If  the  bob  of  the  pendulum  is  iron,  and  if  a coil  is 
placed  just  below'  the  centre  of  swing,  then,  if  a current  {Misses 
through  the  coil,  while  and  only  while  tho  bob  is  moving 
towards  it,  the  vibration  is  maintained.  If  the  current  is 
on  while  the  bob  is  receding,  the  vibration  is  checked.  If 
it  is  always  on  it  only  acts  as  if  the  value  of  gravity  were 
increased,  and  does  not  help  to  maintain  or  check  the 
vibration,  but  merely  to  shorten  the  period. 

In  a common  form  of  electrically  maintained 
fork,  tho  fork  is  set  horizontal  with  its  prongs  tortu 
in  a vertical  plane,  and  a small  electro-magnet 
is  fixed  between  them.  The  circuit  of  the  electro-magnet 
is  made  and  broken  by  the  vibration  of  the  fork  in 
different  ways— say,  by  a wire  bridge  attached  to  the 
lower  prong  which  dips  into  and  lifts  out  of  two  mer- 
cury cups.  Tho  mercury  level  is  so  adjusted  that  the  cir- 
cuit is  just  not  made  when  the  fork  is  at  rest.  When  it 
is  set  vibrating  contact  lasts  during  some  part  of  the  out- 
ward and  some  part  of  the  inward  swing.  But  partly 
owing  to  the  delay  in  making  contact  through  the  carriage 
down  of  air  on  the  contact  piece,  and  partly  owing  to  the 
delay  in  establishing  full  current  through  self-induction, 
tho  attracting  force  does  not  rise  at  once  to  its  full  value 
in  the  outgoing  journey,  whereas  in  the  return  journey 
the  mercury  tends  to  follow  up  the  contact  piece,  and  the 
full  current  continues  up  to  the  instant  of  break.  Hence 
the  attracting  force  does  more  work  in  the  return  journey 
than  is  done  against  ii  in  tho  outgoing,  and  the  balance  is 
available  to  increase  the  vibration. 

In  the  organ  pipe — as  in  the  common  whistle— a thin 
sheet  of  air  is  forced  through  a narrow  slit  at  the  bottom 
of  tho  embouchure  anil  impinges  against  the  top 
edge,  which  is  made  very  sharp.  The  disturbance  * ** 
made  at  the  commencement  of  the  blowing  will  no  doubt  set 
the  air  in  the  pipe  vibrating  in  its  own  natural  period,  just 
as  any  irregular  air  disturbance  will  set  a suspended  body 
swinging  in  its  natural  period,  but  we  are  to  consider  how 
the  vibration  is  maintained  when  once  set  going.  When  the 
motion  due  to  the  vibration  is  up  along  the  pipe  from  the 
embouchure,  the  air  moves  into  the  pipe  from  the  outside, 
and  carries  the  sheet-like  stream  in  with  it  to  the  inside 
of  the  sharp  edge.  This  stream  does  work  on  the  air, 
aiding  the  motion.  When  the  motion  is  reversed  and  the 
air  moves  out  of  this  pipe  at  the  embouchure,  the  sheet  is 
deflected  on  to  the  outer  side  of  the  sharp  edge,  and  no 
work  is  done  against  it  by  the  air  in  the  pipe.  Hence 
the  stream  of  air  does  work  during  half  the  vibration 
which  is  not  abstracted  during  the  other  half,  and  so  goes 
on  increasing  tho  motion  until  tho  supply  of  energy  in 
blowing  is  equal  to  the  loss  by  friction  and  sound. 

The  maintenance  of  the  vibration  of  the  air  in  the 
singing  tube  (described  O.  A.  § 89)  has  been 
explained  by  Rayleigh  (Sound,  ii.  § 322  A) 
as  due  to  the  w*ay  in  which  the  heat  is  com- 
municated to  the  vibrating  air.  When  the  air  in  a 
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pipe  open  at  both  ends  is  vibrating  in  its  simplest 
i»tde,  the  air  is  alternately  closing  into  and  out  from 
the  centre.  During  the  quarter  swing  ending  with 
greatest  nodal  pressure,  the  kinetic  energy  is  changed  to 
|*otential  energy  manifested  in  the  increase  of  pressure. 
This  becomes  again  kinetic  in  the  second  quarter  swing, 
then  in  the  third  quarter  it  is  changed  to  potential  energy 
again,  but  now  manifested  in  the  decrease  of  pressure. 
In  the  last  quarter  it  is  again  turned  to  the  kinetic  form. 
Now  suppose  that  at  the  end  of  the  first  quarter  swing,  at 
the  instant  of  greatest  pressure,  heat  is  suddenly  given  to 
the  air.  The  pressure  is  further  increased  and  the  poten- 
tial energy  is  also  increased.  There  will  bo  more  kinetic 
energy  formed  in  the  return  journey  and  the  vibration 
tends  to  grow.  But  if  the  heat  is  given  at  the  instant  of 
greatest  rarefaction,  the  increase  of  pressure  lessens  the 
difference  from  the  undisturbed  pressure,  and  lessens  the 
potential  energy,  so  that  during  the  return  less  kinetic 
energy  is  formed  and  the  vibration  tends  to  die  away. 
And  what  is  true  for  the  extreme  points  is  true  for  the 
half  periods  of  which  they  are  the  middle  points ; that  is, 
heat  given  during  the  compression  half  aids  the  vibration, 
and  during  the  extension  half  damps  it.  Now  let  us 
apply  this  to  the  singing  tube.  Let  the  gas  jet  tube  be 
of  somewhat  less  than  half  the  length  of  the  singing  tube, 
and  let  tho  lower  end  of  the  jet  tube  be  in  a wider  tube 
«* cavity  so  that  it  may  bo  regarded  aa  an  “open  end.” 
When  the  air  in  the  singing  tube  is  singing,  it  forces  the 
in  the  jet  tube  to  vibrate  in  the  same  period  and  in 
wch  phase  that  at  the  nozzle  the  pressure  in  both  tubes 
diall  be  the  same.  The  lower  end  of  the  jet  tube, 
bring  open,  is  a loop,  and  the  node  may  bo  regarded  as 
in  an  imaginary  prolongation  of  the  jet  tube  above  the 
imuIc.  It  is  evident  that  the  pressure  condition  will  be 
fuldllod  only  if  the  motions  in  the  two  tubes  are  in  tho 
suae  direction  at  the  lame  time,  closing  into  and  opening 
oat  from  the  nodes  together.  When  the  motion  is  u|>- 
wardsgas  is  emitted ; when  the  motion  is  downwards  it  is 
• hocked.  The  gas  enters  in  the  half  period  from  least  to 
latest  pressure.  Rut  there  is  a slight  delay  in  ignition, 
jartly  due  to  expulsion  of  incombustible  gas  drawn  into 

I if  jet  tube  in  the  previous  half  jwriod,  so  that  the  most 
ecipUKis  supply  of  gas  and  heat  is  thrown  into  the  quarter 
[•mod  just  preceding  greatest  pressure,  and  the  vibration 

I I [®“Jrt*ined.  If  the  jet  tube  is  somewhat  longer  than 
will  the  sounding  tube  there  will  be  a node  in  it,  and  now 
1 0 condition  of  equality  of  pressure  requires  opposite 
motions  in  the  two  at  the  nozzle,  for  their  nodes  are 
Mtuated  on  opposite  sides  of  that  point.  Tho  heat  com- 
■r?**  l^en  chiefly  in  the  quarter  vibration  just 
preceding  greatest  rarefaction,  ami  the  vibration  is  not 
■KtBtBBMd, 


When  a flame  is  just  not  flaring,  any  one  of  a curtail 
r'gf  of  notes  sounded  near  it  may  make  it  flare  while 
StM*iitre  r^C  n°k°  **  sounding.  This  was  first  noticed  by 
««  Leconte  (Phil.  .1%.  xv.  1858,  p.  235),  and 
i*u.  later  by  Barrett  (Phil,  May.  xxxiii.  1867,  p. 

- 1 A)-  Barrett  found  that  the  beat  form  ol 
. i . cr  , 0fllmiiry  gas  pressure  might  bo  made  of  glass 
i |°£  *hout  „ inch  in  diameter  contracted  to  an  orifice 
if  dc  in  diameter,  the  orifice  being  nicked  by  a pair  ol 
bum-..  • ,nt°» & V-sliape.  Tho  flame  rises  up  from  the 
nnv  ; m a c°lunin,  but  when  an  appropriate 

IWrvti  22“  **  suddenly  drops  down  and  thickens, 
hrt  rurt"fr  showed  by  using  smoke  jets  that  the  flame 
Ty,,da11  Lecture  VI.  I 7 c<  sty.) 

j.jL,L  a Dumber  of  beautiful  experiments  with  jets  at 
i^uiiiw  /rcs4uro  0rdinar}',  say  10  inches  of  water, 
16  inelu^v  t ^ln^°^e  Rt°atite  burner.  The  flume  may’  be 
igh,  and  on  receiving  a suitably  high  sound  it 
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suddenly  drops  down  and  roars.  The  sensitive  point  is  at 
the  orifice.  Lord  Rayleigh  (Sound,  ii.  § 370),  using  as  a 
source  a “bird-call,”  a whistle  of  high  frequency,  formed 
a series  of  stationary  waves  by  reflection  at  a flat  surface. 
Placing  the  sensitive  flame  at  different  parts  of  this  train, 
he  found  that  it  was  excited,  not  at  the  nodes  where  the 
pressure  varied,  hut  at  the  loops  where  the  motion  was  the 
greatest  and  where  there  was  little  pressure  change.  In  bis 
Sound  (it  chapter  xxi.)  he  has  given  a theory  of  the  sensi- 
tiveness. When  the  velocity  of  the  jet  is  gradually  increased 
there  is  a certain  range  of  velocity  for  which  the  jet  is  un- 
stable, so  that  any  deviation  from  die  straight  rush-out  tends 
to  increase  as  the  jet  moves  up.  If  then  the  jet  is  just  on 
the  jioint  of  instability,  and  is  subjected  at  its  base  to  alter- 
nations of  motion,  the  sinuosities  impressed  on  the  jet 
become  larger  and  larger  as  it  flows  out,  and  the  flame  is 
as  it  were  folded  on  itself.  Another  form  of  sensitive  jet 
is  very  easily  made  by  putting  a piece  of  fine  wire  gauze 
2 or  3 inches  &lx>ve  a pinhole  burner  and  igniting  the 
gas  above  the  gauze.  On  adjusting  the  gas  so  that  it 
, burns  in  a thin  column,  just  not  roaring,  it  is  extra- 
ordinarily sensitive  to  some  particular  range  of  notes, 
going  down  and  roaring  when  a note  is  sounded.  If  a 
tube  be  placed  over  such  a flame  it  makes  an  excellent 
singing  tube. 

If  a jet  of  water  issues  at  an  angle  to  the  horizontal 
from  a round  pinhole  orifice  under  a few  inches  pressure, 
it  travels  out  as  an  apparently  smooth  cylinder  Smvmff,9 
i for  & short  distance,  and  then  breaks  up  into  Bquid 
i drops  which  travel  at  different  rates,  collide, 
and  scatter.  But  if  a tuning-fork  of  appropriate  fre- 
quency be  set  ribrating  with  its  stalk  in  contact  with 
the  holder  of  the  pipe  from  which  the  jet  issues,  the 
jet  appears  to  go  over  in  one  continuous  thread.  Inter- 
mittent illumination,  however,  with  frequency  equal  to 
| that  of  tho  fork  shows  at  once  that  tho  jet  is  really  broken 
■ up  into  drops,  one  for  each  vibration,  and  that  these  move 
i over  in  a steady  procession.  The  cylindrical  form  of  jot  is 
unstable  if  its  length  is  more  than  tt  times  its  diameter,  and 
usually  the  irregular  disturbances  it  receives  at  tho  orifice 
go  on  growing,  and  ultimately  break  it  up  irregularly  into 
drops  which  go  out  at  different  rates.  But,  if  quite 
regular  disturbances  are  impressed  on  the  jet  at  intervals 
of  time  which  depend  on  the  diameter  and  speed  of  out- 
flow (they  must  lie  somewhat  more  than  x-  times  its  diameter 
apart),  these  disturbances  go  on  growing  and  break  tho 
stream  up  into  equal  drops,  which  all  move  with  the  same 
velocity  one  after  the  other.  An  excellent  account  of 
these  and  other  jets  is  given  in  Boys’  Soap  PuLfdex, 
Lecture  IIL 

The  formation  of  beats  (as  described  in  O.  A.  § 102)  may 
be  illustrated  by  considering  the  disturbance  at  any  ]»oint 
due  to  two  trains  of  waves  of  equal  amplitude  a BcatB. 
and  of  nearly  equal  frequencies  »,  n.r  If  vre 
measure  the  time  from  an  instant  at  which  tho  two  are 
in  the  same  phase  the  resultant  disturbance  is 
y — a sin  -f  a sin  2 vnJ 

- 2a  cos  «•(«,  - «ij)t  sin  Jr  -L-j—  t , 

which  may  bo  regarded  as  a harmonic  disturbance  of  fre- 
quency (nj+w^/S  but  with  amplitude  2 a cos  *■(»,-«.,)< 
slowly  varying  with  the  time.  Taking  the  square  of  the 
amplitude  to  represent  the  intensity  or  loudness  of  tho 
sound  which  would  be  heard  by  an  car  at  the  point,  this  is 
4a2  cos2  ir(«,  - n3)t 
= 2a2{  1 + cos  2x(«l  - njf}, 

a value  which  ranges  between  0 and  4<i*  with  frequency 
Wj  - nr  The  sound  swells  out  and  dies  down  i»,  - «2 
I times  per  second,  or  there  are  tq  - n,  beats  per  second. 
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If,  instead  of  considering  one  point  in  a succession  of  j 
instants,  we  consider  a succession  of  points  along  the  line  of 
propagation  at  the  same  instant,  we  evidently  have  waves 
of  amplitude  varying  from  2 a down  to  0,  and  then  up  to 
2/i  again  in  distance  U/fo-n*).  If  the  difference  of 
frequency  of  the  two  tones  is  so  great  that  the  beats  are 
not  heard  separately,  and  if  the  two  sounds  are  of  sufficient 
loudness,  then  a tone  is  heard  of  the  same  frequency, 
n,  - as  the  beats.  This  tone  was  first  discovered  by 
.'irge  in  1740,  and  independently  a few  years  later  bv 
Tartini,  after  whom  it  is  named.  It  may  easily  be  heard 
when  a double  whistle  with  notes  of  different  pitch  is 
blown  strongly,  or  when  two  gongs  are  loudly  sounded 
clone  to  the  hearer.  It  is  heard,  too,  when  two  notes  on 
the  harmonium  are  loudly  sounded.  Formerly,  it  was 
generally  supposed  that  the  Tartini  tone  was  due  to  the 
beats  themselves,  that  the  mere  variation  in  the  amplitude 
was  equivalent,  as  far  as  the  ear  is  concerned,  to  a super- 
position on  the  two  original  tones  of  a smooth  sine  dis-  | 
placement  of  the  same  periodicity  as  that  variation.  This 
view  has  still  some  supporters,  and  among  its  recent  \ 
advocates  are  Koenig  and  Hermann.  But  it  is  very  diffi- 
cult to  suppose  that  the  same  sensation  would  be  aroused 
by  a truly  periodic  displacement  represented  by  a smooth 
curve,  and  a displacement  in  which  the  period  is  only  in 
the  amplitude  of  the  to-and-fro  motion,  and  which  is 
represented  by  a jagged  curve.  No  explanation  is  given 
by  the  supposition ; it  is  merely  a statement  which  can 
hardly  be  accepted  unless  all  other  explanations  fail. 

Helmholtz  has  given  a theory  which  certainly  accounts 
for  the  production  of  a tone  of  the  frequency  of  the  beats, 
and  for  other  tones  all  grouped  under  the  name 
f/oatasrs  of  combination  tones.  The  only  question  is 
whether  the  intensity  of  the  tones  heard  is 
accounted  for  by  the  theory.  Combination  tones  may  be 
produced  in  three  ways: — (1)  In  the  neighbourhood  of 
the  source ; (2)  in  the  receiving  mechanism  of  the  ear  ; 
(3)  in  the  medium  conveying  the  waves. 

(1)  We  m»y  illustrate  the  first  method  hr  taking  a case  die- 
cussed  by  Helmholtz  (.•ifaaolu-a#  of  Tone,  App.  rvi.)  where  the 
two  sourer*  are  reeds  or  pipe*  blown  from  the  same  wind -chest. 
Let  us  suppose  that  with  constant  excess  of  pressure,  p,  in  the 
wind-chest,  the  amplitude  produced  is  proportional  to  the  pressure, 
so  that  the  two  tone*  issuing  may  be  represented  by  pa  sin  2 m-J 
and  p&*in‘2rny.  Now  as  each  source  lets  out  the  wind  period  i- 
tally  it  affects  the  pressure  in  the  chest  so  that  we  cannot  re- 
gard this  as  constant,  but  may  take  it  as  better  represented  by 
p + Xn  sm(2*»,f  +*)  + Mi*in(2wa3f+/).  Then  the  issuing  dis- 
turbance will  be 

{p + X.*  sin  (2v*,f  + e)  + pb  sin  (2wnJ  +/)}  {a  sin  2*14!  + b sin 

as  pa  5 in  2rsj(  +-  pi  sin  Srit-T 

+ ^ cm  «■  - “ (4*14*  + r) 

+ cos  {2r- - .,1  t <•}  ’ CO,  {2<n,  + *,)!+«} 

<■  (2»(«i  - ’H)'  -/)  ~ ".r  +/}  (1) 

Thu*,  accompanying  the  two  origm*l  pure  tone*  there  are  (1)  the 
octave  of  each  { <‘±  a tone  of  frequency  (1*1-14) ; (3)  a tune  of 
frequency  (a. -t- 14).  The  second  is  termed  by  Helmholtz  the  differ- 
ence tone,  ana  the  third  the  summation  tone.  The  amplitudes  of 
these  tones  are  proportional  to  the  products  of  a and  6 multiplied 
by  \ or  a These  combination  tones  will  in  turn  react  on  the 
pressure  and  produce  new  combination  tone*  with  the  original 
tones,  or  with  each  other,  and  such  tones  may  be  termed  of  the 
second,  third,  etc,  order.  It  is  evident  that  we  may  have  tone* 
of  frequency 

A»i  *14  An, -la,  hn^l-n^ 
where  A and  k are  any  integers.  But  inaamurh  as  the  successive 
orders  are  proportional  to  X X*  X*  or  m m*.  and  X and  o-  are 
small,  they  are  of  rapidly  decreasing  importance,  and  it  ia 
not  certain  that  any  beyond  those  in  equation  (1)  correspond 


to  oar  actual  sensations.  The  combination  tones  thus  pro- 
duced in  the  source  should  have  a physical  existence  in  the 
air,  and  the  amplitudes  of  those  represented  in  (1)  should 
lie  of  the  same  order.  The  conditions  assumed  in  this  inves- 
tigation are  probably  nearly  realized  in  a harmonium  and  in  a 
double  siren  of  the  form  used  by  Helmholtz  (O.  A.  § 51  >,  and 
in  these  cases  there  can  be  no  doubt  that  actual  objective  tones  are 
produced,  for  they  may  be  detected  by  the  aid  of  resonators  of  the 
frequency  of  the  tone  sought  for.  If  the  tones  had  no  existence 
ouUide  the  ear  then  resonators  would  not  increase  their  loudness 
There  is  not  much  difficulty  in  detecting  the  difference  ton«  by 
a resonator  if  it  is  held,  say,  close  to  the  reeds  of  a harmonium, 
and  Helmholtz  succeeded  m detecting  the  summation  tone  by  the 
aid  of  a resonator.  Further,  Ruckrr  and  Edser,  using  a siren  as 
source,  have  succeeded  in  making  a fork  of  the  appropriate  pitch 
respond  to  both  difference  and  summation  tones  (Phil.  Mag. 
xxxix.  1895,  p.  341).  But  there  is  no  doubt  that  it  is  very 
difficult  to  detect  the  summation  tone  bv  the  ear,  and  .many 
workers  have  doubted  the  possibility,  not  wi  th>tauding  the  evidence 
of  such  an  observer  as  Helmholtz.  Probably  the  fact  noted  by 
Mayer  {Phil  Mag.  ii.  1878,  p.  500,  or  Rayleigh,  Sound,  j!  380)  that 
sounds  of  considerable  intensity  when  heard  by  themselves  are 
liable  to  be  completely  obliterated  by  graver  sounds  of  sufficient 
force  goes  far  to  explain  tliia,  for  the  summation  tones  are  of 
course  always  accompanied  by  such  graver  sounds. 

(2)  The  second  mode  of  production  of  combination  tones  by 
the  mechanism  of  the  receiver  is  discussed  by  Helmholtz  (Sensa- 
tions of  Tone,  App.  XII.)  and  Rayleigh  (Sound,  § 08).  It 
depends  on  the  restoring  force  due  to  the  displacement  ot  the 
receiver  not  being  accurately  proportional  to  the  displacement. 
This  want  of  proportionality  will  hare  a periodicity,  that  of  the 
impinging  waves,  and  so  will  produce  vibrations  iust  ns  does  the 
variation  of  pre**ur*  in  the  case  last  investigated.  We  may  sec 
how  this  occurs  by  supposing  that  the  restoring  force  of  the 
receiving  mechanism  is  represented  by 
Xr  + sur*. 


where  z is  the  displacement  and  M-r*  W very  small.  Let  an 
external  force  F act  on  the  system,  and  for  simplicity  suppose  itt 
jiertod  is  60  great  compared  writh  that  of  the  mechanism  that  we 
may  take  it  as  practically  in  equilibrium  with  the  restoring  force. 
Then 

F = \x  + pLT*. 


Now  is  very  small  eompwrad  w ith  \z,  so  that  r is  nearly  equal 
to  F t\  and  as  an  approximation. 


F-Xr+'g 


F F9 

or  '-X-'XT 

Suppose  now  that  Fwsiin 2v*|t-f  1 >in 2ni|(,  the  second  term  will 
evidently  produce  a aeries  of  combination  tones  ot  periodicities 
2n,,  2a*,  14-14,  and  »,  *•  >4,  a»  in  the  first  method.  There  can  be 
no  doubt  that  the  oar  is  an  u asymmetrical  vibrator,  and  that  it 
makes  combination  tones,  in  some  such  way  as  is  hen*  indicated, 
out  of  two  pure  tones.  Probably  in  most  cases  the  combination 
tones  which  we  hear  are  thus  made,  and  possibly,  too,  the  tone* 
detected  by  Koenig,  and  by  him  named  “beat-tones.”  He  found 
that  if  two  tones  of  frequencies  p and  q are  sounded,  and  if  q 
liea  between  "Sp  and  (l»+l)p,  then  a tone  of  frequency  either 
fN  + Hp-g,  or  of  frequency  y-X/J,  is  heanl.  The  difficulty  in 
Helmholtz  s theory  is  to  account  for  the  audibility  of  such 
tones  when  they  are  of  a higher  order  than  the  first.  Rucker 
and  Edser  quite  failed  to  detect  their  external  existence,  so  that 
apparently  they  are  not  produced  in  the  source.  If  we  air  to 
assume  that  the  tones  received  by  the  ear  are  pure  and  free 
from  partial*,  the  loudness  of  the  beat-tones  would  appear  to 
show  that  Helmholtz'*  theory  is  not  a complete  account. 

(3)  The  third  mode  of  production  of  cotubin  ition  tones,  the 
production  in  the  medium  itself,  follow*  from  the  varying  velocity 
of  different  parts  of  the  wave,  a.*  investigated  at  the  beginning  of 
this  article.  It  is  easily  shown  that  after  a time  we  shall  ha  ve- 
to superpose  on  the  original  displacement  a displacement  nropor- 
1 tional  to  the  square  of  the  particle  velocity,  and  this  will  intro- 
1 duce  just  the  same  s«t  of  combination  tones.  But  probably  in 
' practice  there  is  not  a sufficient  interval  between  souive  and 
j hearer  for  these  tones  to  grow  into  any  importance,  and  they 
1 can  at  most  be  only  a small  addition  to  those  formed  in  the 
source  or  the  car. 

ArTHonrniw-—  Lord  Rayleigh,  Sound,  2nd  cd.  Ixradon,  18JM, 
is  the  standard  treatise  on  the  phenomena  of  Acoustics ; the  last 
chapter,  on  “Facts  and  Thrones  of  Audition."  i»  * roost  valu- 
able summary  of  the  present  state  of  knowledge  of  audition  and 
the  different  theories  held. — Helvholts,  Sensations  of  Tone,  2nd 
Eng.  ed.  London,  1885,  deal*  more  with  the  physiological  aspect. 

I — Sedlkt  Tati.or,  Sound  and  Music,  London.  1873,  is  a general 
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vroaat  of  Helmholtz's  Theory  of  Consonance  and  Dissonance 
(briefly  stated  in  0.  A.  § 104,  but  not  discussed  in  thin  supple- 
ment).— PonmNO  and  Thomson,  Sound,  London,  1899,  u an 
rkcMaUry  mathematical  account  of  the  phenomena  of  Acoustics. 

(j.  n.  p.*) 

Acqui,  a town  and  episcopal  see  of  the  province  of 
Alessandria,  Piedmont,  Italy,  21  miles  S.»S.W.  front  Ales- 
sandria by  rail.  The  castle  of  the  F&lteologi  is  now  con- 
terted  into  a prison.  Here  is  a technical  school.  Its 
sulphur  hatha  attract  annually  about  4000  visitors.  Popu- 
lation (1901),  13,786. 

Acre  (Arab.  Akka),  a survival  of  the  Biblical  Acco,  and 
ancient  Akt,  the  chief  town  of  a Palestine  sanjak  which 
includes  Haifa,  Nazareth,  and  Tiberias.  From  its  com- 
manding position  on  the  sea-shore  of  a broad  fertile  plain 
orcr  which  the  coast  road  from  Syria  to  Egypt  has  always 
^awed,  and  whence  there  is  easy  access  to  Hie  rich  lands  of 
Galilee  and  the  Trans-  Jordanic  countries,  it  has  been  called 
‘‘the  Key  of  Palestine,*  and  its  history  is  principally  that 
of  its  many  sieges.  It  was  occupied  in  turn  by  Assyrians, 
Babylonians,  Persians,  and  Greeks,  but  never  by  the 
Hebrews,  and  was  assigned  on  the  division  of  Alexander’s 
kingdom  to  Ptolemy  Soter,  after  whom  it  was  called 
Plolemais.  One  of  its  mediaeval  names,  Aeon , has  been 
preserved  ® that  of  the  church  of  St  Nicholas  Aeons,  in 
lombard  Street,  Lmdon.  It  exports  wheat,  maize,  olive 
oil,  cotton,  Ac.,  but  the  trade  is  gradually  passing  to  Haifa, 
when*  there  is  a safer  roadstead.  The  town  will  be  con- 
nected by  a branch  line  with  the  Haifa-I)ama»cus  railway 
now  leing  constructed.  Population,  11,000  (Moslems, 
™ ; Christians,  Jews,  and  others,  3000). 

Act  in  0X0  a.  See  Anthozoa. 

, a parish  and  urban  district  (coextensive)  in 

< k°n^on'  *n  lading  ]»arliamentary  division 

« Middlesex,  about  7 miles  W.  of  St  Paul’s,  with  three 
rail  way  stations.  Many  distinguished  persons  have  lived 
„ ’ tbein  Richard  Baxter,  Sir  Matthew  Hale, 

eTU^i  r n ttn<^  Bindley  the  Imtanist.  A recreation 
f™111*  o 21  acres  was  opened  in  1887,  and  there  are  a 
cottage  hospital,  a free  library  (1900),  and  a 'Thomas  Aske 
- i.n  ol(1901)-  Area,  2305 Kre*.  Population  (1881), 
*'.110;  (1891),  24,206 ; (1901),  37,744. 

be^<*n,a’*0*'n  Ern®rlch  Edward  Dal- 
*®*on,  1st  Baeox  (1834-1902),  son  of  Sir 
1M<  u Ack,n’  B“rt”  waH  born  at  Naples,  10th  January 
mam  i nJ?t*ler"  who  after  her  hushtuid’s  death  in  1837 
1 01  A[*.  Grranville,  was  the  daughter  of  the  duke  of 
, *,  c“  “““ed  Lord  Acton,  after  studying  under 

" ”*“»n  at  the  Homan  Catholic  college  at  Oseott, 
mMt  valuable  |wrt  of  his  education  in 
hjiuc  u r ***  '"spitution  of  Diillinger,  in  whose 
,.r,|v ,,  ,l,ved  ■*  a considerable  time,  he  imbibed  not 
•'rv  - . °Ie  ° history,  but  that  disposition  to  treat  his- 
realtr  „ ? .a  aoronghly  impartial  spirit,  and  to 

national  J"  °Un,d  mT0“tigation  of  union  and  of  inter- 
j:  . au*l'“u'-v  10  historical  research,  which  after- 

««l.Ha|  hwfihiv'o  T'  Such  “ 8pirit  must  1,0  one  of 
Ado.  d,k„,!  r ,0  .‘Jttamootane  pretensions ; and  Lord 

rsrecisl ■ a 8uicere  Catholic,  made  it  for  a time  his 
Anvir  whv'C'J0  t*lese  *n  t*1°  Home  ami  Foreign 

vigour  *■  IUcn  “®  °°nducted  from  1RR9  to  Ism  ..or.'  . 
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..  , '“esc  in  tno  itome  amt  roman 

in,  Ch  • ",n<lurtci1  ,rom  1«62  to  1864  with  a 
1 5 cont|eumation  and  virtual  suppression 


hr  ,yu,  r,  *-?  conuemnation  and  virtual  suppression 
Lord  Arm’  ",  <7ath“l!c  hierarchy.  Nothing  daunted, 
i,  i • l * * 1118  Lnends  acquired  the  North  Britith 
M4  nT !' ln,?r8an  of  ‘he  Free  Church  of  Scotland, 


4I*iJ  carriwl  o.  ..  ~ * ,''u  vuu,''u  pwwiiu, 

4 hiffh-dAno  * for  *°Teral  y®*™  in  tll<!  interest 

maftpn.  ■',ieraI,sm  ^oth  in  temjioral  ami  in  ecclesi- 
bord  Acton  contributed  several  valuable 


articles,  and  in  1870  proceeded  to  Rome  to  take  such 
part  as  was  jiossible  to  a layman  in  opposing  the  promul- 
gation of  the  dogma  of  papal  infallibility.  He  was  active 
as  a writer  under  his  own  name  and  as  an  in&pirer  of  the 
writings  of  others,  but  the  calamity  so  much  dreaded  by 
Liberal  Catholics  was  not  to  lie  averted.  The  Old  Catholic 
separation  followed,  but  Lord  Acton  held  aloof.  He  had 
been  raised  to  the  peerage  in  1869,  but  his  great  know- 
ledge and  breadth  of  view’  were  too  little  enlisted  in 
the  service  of  the  House  of  Lords.  In  1874,  however,  he 
came  forward  conspicuously  as  a supporter  of  Mr  Glad- 
stone in  the  controversy  on  “ Vaticanism,”  pointing  out  in 
a series  of  letters  to  the  Times  various  actions  and  char- 
acteristics of  individual  popes  by  no  means  easy  to  recon- 
cile with  the  doctrine  of  jmpal  infallibility.  For  many 
years  little  came  from  his  pen  except  an  article  on  the 
divorce  of  Henry  VIII.  in  the  Quarterly  Review  for  1877, 
and  an  essay  on  modern  German  historians,  contributed  to 
the  first  number  of  the  English  Histr/rical  Review  in  1886. 
In  1895,  however,  his  acceptance  of  the  Regius  Professor- 
ship of  Modern  History  at  Cambridge,  vacant  by  the  death 
of  Sir  John  Seeley,  drew  from  him  an  inaugural  lecture 
on  “ The  Study  of  History,”  with  notes  displaying  a vast 
! erudition,  by  no  means  merely  historical.  Lord  Acton 
continued  to  lecture  at  Cambridge,  and,  at  the  instance  of 
the  university,  undertook  the  editorship  of  a great  modem 
history  by  various  writers  from  the  middle  of  the  15th 
century  to  the  present  day.  Lord  Acton  was  an  Honorary 
Fellow'  of  All  Souls’  college,  Oxford,  and  was  a lord-in- 
waiting from  1892  to  1895.  Ho  died  on  19th  June  1902. 

Act8  Of  the  Apostles.  — In  this  article  we 
shall  deal  with  such  additions  to  our  knowledge  as  have 
boon  made  since  1875,  when  the  article  in  the  ninth  edition 
of  this  work  was  published. 

Text. — The  apparatus  criticus  of  Acts  has  grown  con- 
siderably of  recent  years;  yet  mainly  in  one  direction, 
that  of  the  so-called  “ Western  ” text.  This  term,  which 
our  growing  knowledge,  especially  of  the  Syriac  and  other 
Eastern  versions,  is  rendering  more  and  more  unsatis- 
factory, stands  for  a text  which  used  to  be  connected 
almost  exclusively  with  the  “ eccentric  ” Codex  Jies(r.  But 
it  is  now  recognized  to  have  been  very  widespread,  l>oth 
in  cast  and  west,  for  some  200  years  or  more  from  about 
the  middle  of  the  2nd  century.  The  process,  however,  of 
sifting  out  the  readings  of  all  our  present  witnesses — 
MSS.,  versions,  fathers — has  not  yet  gone  far  enough  to 
yield  any  sure  or  final  result  as  to  the  history  of  this  text, 
so  as  to  show  what  in  its  extant  forms  is  primary, 
secondary,  and  so  on.  Beginnings  have  been  made 
towards  grouping  our  authorities  ; but  the  work  must  go 
on  much  further  before  a solid  basis  for  the  reconstruction 
of  its  primitive  form  can  bo  said  to  exist.  The  attempts 
so  far  made  at  such  a reconstruction,  as  by  Blass  (1895, 
1897)  and  Hilgenfcld  (1899),  are  quite  arbitrary.  And 
the  like  must  be  said  of  the  most  recent  contribution  to 
the  problem,  that  of  August  Pott,1  though  he  has  helped 
to  define  one  condition  of  success — the  classification  of  the 
strata  in  “ Western  ” texts— and  has  taken  some  steps  in 
the  right  direction,  in  connexion  with  the  complex  pheno- 
mena of  one  witness,  the  Harklean  Syriac. 

Assuming,  however,  that  the  original  form  of  the 
“ Western  ” text  had  been  reached,  the  question  of  its  his- 
torical value,  ».c.,  its  relation  to  the  original  text  of  Acts, 
yet  remains.  On  this  point  the  highest  claims  have 
recently  been  made  by  Blass.  Ever  since  1894  he  has 
held  that  both  the  “ Western  ” text  of  Acts  (which  he  styles 
the  ft  text)  anti  its  rival,  the  text  of  the  great  uncials 

1 Iter  ahendlandische.  Text  der  AposteigtsdiiehU  u.  die  Wir-qvdU. 
Leipzig,  1900. 
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(which  he  styles  the  a text),  are  doc  to  the  authors  own 
hand  Further,  that  the  former  is  the  more  original  of 
the  two,  being  related  to  the  latter  as  fuller  first  draft  to 
severely  pruned  copy.  But  even  m its  latest  form,  that 
" 0 stands  nearer  the  Gnmdtchri/I  than  a,  but  yetis,  like 
«,  a copy  from  it,"  the  theory  is  really  untenable.  In 
sober  contrast  to  Blass'  sweeping  theory  stand  the  views 
of  Prof.  W.  M.  Ramsay.  Already  in  The  Church  in  the 
Roman  Empire  (1893)  he  held  that  the  Coder  Beta  rested 
on  a recension  made  in  Asia  Minor  (somewhere  between 
Ephesus  and  B.  (ialatin),  not  later  than  alxiut  the  middle 
of  the  2nd  century.  Though  “ some  at  least  of  the  altera- 
tions in  Coles  Bey*  arose  through  a gradual  process,  and 
not  through  the  action  of  an  individual  reviser,  the 
revision  in  question  was  the  work  of  a single  reviser,  who 
in  his  changes  and  additions  expressed  the  local  interpre- 
tation put  upon  .Acts  in  his  own  time.  His  aim,  in  suiting 
the  text  to  the  views  of  his  day,  was  partly  to  make  it 
more  intelligible  to  the  public,  and  jiartly  to  make  it  more 
complete.  To  this  end  he  “ added  some  touches  where 
surviving  tradition  seemed  to  contain  trustworthy  addi- 
tional particulars,”  such  as  the  statement  tliat  Paul  taught 
in  the  lecture-room  of  Tyrannua  “from  the  fifth  to  the 
tenth  hour.”  In  his  later  work,  on  St  Paul  the  Traveller 
and  the  Roman  Citizen  (1895),  Ramsay  s views  gain  both 
in  precision  and  in  breadth.  The  gain  lies  chielly  in 
seeing  beyond  the  Bezan  text  to  the  “ W estorn  text  as  a 
whole.  But  when  he  writes  that,  “wherever  the  Bezan 
text  is  confirmed  by  old  versions  and  by  certain  Greek 
MS&,  it  seems  to  mo  to  deserve  very  earnest  considera- 
tion, as  at  least  j jointing  in  the  direction  of  an  original 
reading  subjected  to  widespread  corruption,”  he  goes 
beyond  the  mark.  Such  agreement  need  not  mean  more 
than  that  the  reading  is  a gloss  belonging  to  the  “ Western  ” ■ 
text,  as  it  arose  under  conditions  which  Ramsay  himself 
excellently  describes. 

On  the  whole,  then,  the  text  of  Acts  as  printed  by 
Wostcott  and  Hort,  on  the  basis  of  the  earliest  MSS.  (nB), 
seems  as  near  the  autograph  as  that  in  any  other  i>art  of 
the  New  Testament ; whereas  the  “ Western  " text,  even 
in  its  earliest  traceable  forms,  is  secondary.  This  does 
not  mean  that  it  has  no  historical  value  of  its  own.  It 
may  well  contain  Home  true  supplements  to  the  original 
text,  derived  from  local  tradition  or  happy  inference ; 
certain  of  these  may  even  date  from  the  end  of  the  1st 
century,  and  the  larger  part  of  them  are  probably  not 
later  than  the  middie  of  the  2nd.  But  its  value  lies 
mainly  in  the  light  cast  on  the  ecclesiastical  tradition  in 
certain  quarters  during  the  epoch  in  question.  The  nature 
of  the  readings  themselves,  and  the  distribution  of  the 
witness  for  them,  alike  point  to  a process  involving  several 
stages  and  several  originating  centres  of  diffusion.  The 
classification  of  groups  of  “ Western  * witnesses  has  already 
begun.  When  completed,  it  will  cast  light,  not  only  on  the 
origin  and  growth  of  this  type  of  text,  but  also  on  the  exact 
value  of  the  remaining  witnesses  to  the  original  text  of  Acts. 

Plan  and  Object  of  Acte.  — Here  the  Tubingen  school 
did  its  chief  work  in  putting  the  needful  question,  not  in 
returning  the  correct  answer.  Their  answer  could  not  Imj 
correct,  because,  as  Hitachi  shows,  their  premises  were 
wrong.  Still  the  attitude  created  by  the  Tubingen  theory 
largely  persists  as  a biassing  element  in  much  that  is 


God ; bo  the  later  work  aims  at  setting  forth  on  similar 
principles  its  extension  by  means  of  His  chosen  repre- 
sentatives or  apostles.  This  involves  emphasis  on  the 
identity  of  the  power,  ».e.,  divine  and  not  merely  human 
power,  expressed  in  the  great  scries  of  facta  from  first  to 
last,  and  so  upon  (2)  the  Holy  Spirit,  as  directing  and 
energizing  throughout  the  whole  struggle  with  the  powers 
of  evil  to  be  overcome  in  either  ministry,  of  Master  or 
disciples.  But  (3)  the  continuity  is  more  than  similarity 
of  activity,  rcstiug  on  the  same  divine  energy.  The  work- 
ing of  thu  energy  in  the  disciples  is  conditioned  by  the 
continued  life  and  volition  of  their  Master  at  His  lathers 
right  hand  in  heaven.  The  living  link  between  Master 
and  disciples  is  the  Holy  Spirit,  “ the  Spirit  of  desus/' 
Hence  the  jjains  taken  to  exhibit  afresh  (i.  2,  4 f.  8,  it. 

1 Luke  xxiv.  49)  the  fact  of  such  spiritual  solidarity, 
whereby  their  activity  means  His  continued  action  in  the 
world.  And  (4)  the  scope  of  this  action  is  nothing  less 
than  humanity  as  gathered  within  the  Roman  empire.  It 
was  foreordained  that  Messiah’s  witnesses  should  be  borne 
by  divine  power  through  all  obstacles  and  to  ever- widening 
circles,  until  they  reached  and  occupied  Rome  itself  for 
the  God  of  Israel — now  manifest  (as  foretold  by  Israel  s 
own  prophets)  as  the  one  God  of  the  one  race  of  mankind. 
(5)  Further,  ns  we  gather  from  the  parallel  account  in 
Luke  xxiv.  46-48,  the  divinely  appointed  method  of 
victory  is  through  suffering  (Acts  xiv.  22).  This  thought 
explains  the  large  space  devoted  to  the  tribulations  of  the 
witnesses,  and  their  constancy  amid  them,  after  the  type 
l and  sample  of  their  victorious  Lord.  It  forms  one  side 
of  the  virtual  apologia  for  the  absence  of  that  outward 
prosperity  in  which  the  pagan  mind  was  apt  to  sec  the 
token  of  divine  approval.  Another  side  is  the  recurring 
exhibition  of  the  fact  that  these  witnesses  were  persecuted 
only  by  those  whose  action  should  create  no  bias  against 
the  persecuted.  Their  foes  were  chiefly  Jews,  whose 
opjjosition  was  due  partly  to  a stiff-necked  disinclination 
to  bow  to  the  wider  reading  of  their  own  religion  to 
which  the  Holy  Spirit  had  from  of  old  been  pointing 
and  partly  to  jealousy  of  those  who,  by  preaching  the  wider 
Messianic  Evangel,  were  winning  over  the  Gentiles,  and 
particularly  proselytes,  in  such  great  numbers. 

Such,  then,  seem  to  be  our  author's  main  motif*. 
They  make  up  an  account  fairly  adequate  to  the  mani- 
f oldness  of  the  l*ook ; and  yet  they  all  run  up  into  one 
central  idea,  viz.,  the  divine  character  of  the  Christian 
religion,  as  evinced  by  the  manner  of  its  extension  in  the 
empire.  This  view  has  the  merit  of  giving  the  l*>ok  a 
practical  religious  aim — a *ine  qud  non  to  any  theory  of 
an  early  Christian  writing.  Though  addressed  to  men  of 
pagan  birth  in  the  first  instance,  it  is  to  them  as  inquirers 
or  even  recent  converts,  such  as  “ Theophilus/  tliat  the 
appeal  is  made.  In  spite  of  all  difficulties,  thi»  religion 
is  worthy  of  personal  belief  and  acceptance.  Such  is  the 
moral  of  our  authors  wrork.  Yet  among  the  conditioning 
features  of  the  occasion,  which  impressed  him  with  the 
need  of  such  on  appeal,  was  doubtless  the  existence  of 
persecution  now  actually  carried  out  by  the  Homan 
authorities,  sometimes  perhaps  of  their  own  motion.  To 
meet  this  special  perplexity  our  author  holds  up  the 
picture  of  early  days,  when  the  great  protagonists  of  the 
Gospel  constantly  enjoyed  protection  at  the  hands  of 


written  about  Acts.  On  the  whole,  however,  there  is  a i Roman  justice.  It  is  implied  that  the  present  distress 
disposition  to  look  at  the  l>ook  more  objectively,  and  to  j was  but  a passing  phase,  resting  on  some  misunderstand 


follow  up  the  hints  as  to  its  aim  given  by  the  author  in 
his  opening  Term.  Thus  (1)  his  second  narrative  is  the 
natural  sequel  to  his  first.  As  the  earlier  one  set  forth  in 
orderly  sequence  («a the  providential  stages  by 
which  Jesus  was  led,  “ in  the  power  of  the  Spirit,”  to 
begin  the  establishment  of  the  consummated  Kingdom  of 


mg ; meantime,  the  spectacle  of  apostolic  constancy 
should  yield  strong  consolation  to  the  tried. 

From  this  standpoint  Acts  no  longer  seems  to  end 
abruptly.  Whether  as  exhibiting  marvellous  divine  lead- 
ing and  aid,  or  as  recording  the  impartial  and  even  kindl) 
attitude  of  the  Roman  state  towards  the  Christians,  the 
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writer  has  reached  a climax.  u He  wished,”  as  Harnack 
well  remarks,  “ to  point  out  the  might  of  the  Holy  Spirit 
in  ihc  a] *os ties,  Christ's  witnesses  ; ami  to  show  how  this 
might  carried  the  Gospel  from  Jerusalem  to  Home  and 
gained  for  it  entrance  into  the  pagan  world,  whilst  the 
Jew*  in  growing  degree  incurred  rejection.  In  keeping 
with  this,  verses  26-28  of  chapter  xxviii.  are  the  solemn 
dosing  verses  of  the  work.  But  verses  30,  31  are  an 
appended  observation.'*  So  far,  so  good  ; but  objection 
may  be  taken  when  Harnack  goes  on  to  say  that  this 
observation  docs  not  admit  of  explanation  from  the  plan 
of  the  work,  44  but  rather  from  the  almost  indejiendent 
interest  which,  not  so  much  the  life  of  Paul,  as  the  mar- 
vellous manner  of  the  realization  of  Paul's  journey  to 
Rome  had  incidentally  acquired  for  the  author.”  To 
many  it  will  seem  that  the  writer  is  ending  up  most  fitly 
on  one  of  his  keynotes,  in  that  he  leaves  Paul  preaching 
in  Rome  itself,  “ unmolested.”  The  full  force  of  this  is 
ousted  by  those  who,  while  rejecting  the  idea  that  the 
author  bad  in  reserve  enough  Pauline  history  to  furnish 
another  work,  yet  hold  that  Paul  was  freed  from  the 
imprisonment  amid  which  Acts  leaves  him.1  But  for  those, 
on  the  other  hand,  who  see  in  the  writer’s  own  words  in 
xi.  38,  uncontradicted  by  anything  in  tho  sequel,  a broad 
hint  that  Faul  never  saw  his  Ephesian  friends  again,  the 
natural  view  is  o|>en  that  the  sequel  to  the  two  years’ 
preaching  was  too  notorious  to  call  for  explicit  record. 
Xor  would  such  silence  touching  Paul's  speedy  martyrdom 
be  disingenuous,  any  more  than  on  the  theory  that  martyr- 
dom overtook  him  several  years  later.  Our  author  would 
view  Baul’i  death  as  a mere  exception  to  the  rule  of 
Roman  policy  heretofore  illustrated,  due  to  the  influence 
of  a sort  of  madman,  such  as  Nero  was  naturally  held 
be  in  the  latter  port  of  his  reign.  Not  even  by  the 
R-cunau  authorities  were  some  of  his  acts  regarded  as  pre- 
cedents ; and  ho  our  author  could  honestly  refrain  from 
recording  what  he  viewed  as  a mere  freak  of  Neronian 
caprice,  especially  as  it  would  be  already  known  to  his 
rooteniporaric*.  Such  silence  would  be  the  more  natural 
if  be  were  writing  in  Home,  a conclusion  to  which  certain 
thing*  are  often  thought  to  point. 

External  evidence  now  |xunts  to  the  existence 
f Act*  at  least  as  early  as  tho  owning  years  of  the  2nd 
°^tury.  As  evidence  for  the  Third  Gospel  holds  almost 
f°r  Acts,  it*  existence  in  Marcion’s  day  (120-140) 
“ “«wred.  Further,  the  traces  of  it  in  Polycarp  2 and 
(tnatios,1  when  taken  together,  are  highly  probable.  Ami 
*iat  lv  still  more  important,  it  is  probable  that  Acts  was 
^ly  known  in  Borne  bye.  a.d.  96.  For  it  is  widely 
nutted  that  the  resemblance  of  Acts  xiii.  22,  and  1 
ern.  xviii.  1,  in  features  not  found  in  the  Psalm  (lxxxix. 
I quoted  by  each,  cannot  be  accidental. 
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between  the  passages  is  due  to  some  third  source.  The 
dependence  seems  clearly  to  Ik*  on  the  side  of  1 Clement, 
especially  in  view  of  possible  echoes  of  Acts  xx.  35,  which 
it  contains  in  three  distinct  places  (ii.  1,  xiii.  1,  xlvi.  7,  rf. 
Polyc.  ii.  3).  There  is,  then,  high  probability  that  Acts 
was  current  in  Antioch  and  Smyrna  not  later  than  c. 
A.D.  115,  and  in  Rome  as  early  c.  a.D.  96. 

With  this  view  internal  evidence  agrees.  In  spite  of 
Blass'  advocacy  of  a date  prior  to  A.D.  70,  the  bulk  of 
critical  opinion  puts  this  theory  firmly  aside.  Thus  the 
prologue  to  the  Gospel  of  which  Acta  is  the  sequel,  already 
implies  the  dying  out  of  the  generation  of  eye-witnesses 
as  a body.  Of  recent  years,  too,  tho  relations  of  Church 
and  Empire  have  been  brought  to  I tear,  csjiecially  by 
Ramsay.  And  his  dating,  a.i>.  81  or  soon  after,  fits  in  with 
a strong  consensus  of  critical  opinion  loth  in  England  and 
abroad — Harnack,  for  instance,  placing  Acts  between  80 
and  93,  while  Zahn  prefers  75  to  80.  So  that  a.d.  80 
may  be  taken  as  a fair  average  date,  while  any  year 
between  it  and  71  is  ojen.  Of  the  reasons  for  a 
date  in  one  of  the  earlier  decades  of  the  second  century,  as 
argued  by  the  Tubingen  school  and  its  heirs,  several  are 
now  really  untenable.  Among  these  are  the  supjosed 
traces  of  2nd-ccntury  gnosticism  and  44  hierarchical  M ideas 
of  organization  ; but  especially  the  argument  from  the 
relation  of  the  Roman  state  to  the  Christians,  which 
Ramsay  has  completely  reversed  and  turned  into  proof 
of  an  origin  prior  to  Pliny’s  correspondence  with  Trajan 
on  the  subject.  Another  fact,  now  generally  admitted, 
renders  a 2nd -century  date  yet  more  incredible;  and 
that  is,  the  failure  of  a writer  devoted  to  Paul’s  memory 
to  make  palpable  use  of  his  Epistles.  Instead  of  this  he 
writes  in  a fashion  that  seems  to  traverse  certain  facts 
recorded  in  them.  If,  indeed,  it  were  proved  that  Acts 
uses  the  later  works  of  Josephus,  we  should  have  to  place 
the  book  about  a.d.  100.  But  this  is  far  from  being  the 
case,  a critic  like  Harnack  decisively  rejecting  the  alleged 
de|»endence. 

Source*. — So  far  from  the  recognition  of  a plan  in  Acta 
being  in  itself  inimical  to  a serious  quest  after  the  materials 
used  in  its  composition,  one  may  say  that  it  points  the 
way  thereto,  while  it  keeps  the  literary  analysis  within 
scientific  limits.  Thus  the  more  one  realizes  the  theological 
standpoint  of  the  mind  pervading  the  book  as  a whole,  the 
more  one  feels  that  the  speeches  in  the  first  part  of  Acts — 
and  indeed  elsewhere,  too— are  not  “free  compositions” 
of  our  author,  the  outcome  of  dramatic  idealization  such 
as  ancient  historians  like  Thucydides  or  Polybius  allowed 
themselves.  The  Christology,  for  instance,  of  the  early 
Petrine  speeches  is  such  as  a Gentile  Christian  wTiting 
c.  80  a.d.  simply  could  not  have  imagined,  even  had  the 
idea  of  adopting  Juda*o-Christian  categories  been  present 
to  his  mind.  Thus  we  are  forced  to  assume  the  use  of 
a certain  amount  of  early  Judseo  - Christian  material, 
analogous  to  that  implied  also  in  the  special  parts  of  the 
Third  Gospel.  One  critic,  at  least,  Paul  Feine  {Kin*  vor- 
kanoni*chc  U tbtfiiff frunff  tit*  Luka*,  1891),  suggests  that 
a single  document  explains  this  material  in  both  works,  as 
far  as  Acts  xii. ; while  others  maintain  that  more  than 
one  such  source  underlies  Acts  i.-xii.,  or  even  i.-xv.  (*.//., 
a source  embodying  the  traditions  of  the  largely  Gentile 
Church  of  Antioch)!  Yet  if  our  author  was  an  Antiochene 
and  a careful  inquirer  (Luke  i.  3),  this  may  explain  all. 
It  cannot,  indeed,  be  said  that  definite  results  have  here 
been  attained  as  yet.  But  the  study  is  a new  one,  and 
the  resources  of  analysis,  the  linguistic  in  jwirtieular,  are 
by  no  means  exhausted.  One  important  analogy  for  the 
way  in  which  one  author  may  be  supposed  to  have  handled 
his  sources  exists ; and  that  is  the  manner  in  which  he 
uses  Mark’s  narrative  in  compiling  his  own  Gospel. 
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Guided  by  such  an  objective  criterion,  and  safeguarded  j 
by  growing  insight  into  the  authors  plastic  aim,  we  need  , 
not  despair  of  reaching  large  agreement  as  to  the  main 
scope  of  the  sources  lying  behind  the  first  half  of  Acts. 

In  the  second  or  strictly  Pauline  half  we  are  confronted 
by  the  so-called  “we”  passages.  Of  these  two  main 
theories  are  possible  ; that  which  sees  in  them  traces  of  an 
earlier  document — whether  entries  in  a travel -diary,  or 
a more  or  less  consecutive  narrative  written  later  ; and 
that  which  would  regard  the  “ we  ” as  due  to  the  author’s 
breaking  instinctively  into  the  first  person  plural  at  those 
points  in  the  history  at  which  he  himself  had  been  present. 
On  the  former  hypothesis,  it  is  still  in  debate  whether  the 
“ we  " document  does  or  does  not  lie  behind  more  of  the 
narrative  tlian  is  definitely  indicated  by  the  formula  in 
question  cc.  xiiL-xv.,  xxi.  19-xxvi.) 

Authorship. — Was  the  author  of  the  “we”  passages, 
in  any  form,  also  the  author  of  Acts  as  it  now  stands  1 
And  if  so,  was  that  author’s  name  Luke,  as  ecclesiastical 
tradition  has  steadily  affirmed  from  the  time  when  its  j 
voice  first  reaches  us  1 Few  deny  that  Luke,  i.«r.,  Paul's  t 
companion  of  that  name,  was  the  author  of  the  “ we  ” , 
passages.  The  tradition  connecting  him  with  Acts  is  too  | 
early  and  unanimous  to  be  mistaken,  especially  seeing  that  | 
his  name  was  not  prominent  enough  to  account  f or  such  1 
an  ascription  by  “ spontaneous  generation.”  Hence  those 
who  would  see  in  the  “ we  ” passages  traces  of  an  earlier 
travel-document  written  by  Timothy  or  Silas,  seem  bound 
in  a special  degree  to  make  Luke  the  author  of  Acts  as  a 
whole.  In  this  case,  however,  they  have  yet  to  explain 
how  so  skilled  a writer,  one  elsewhere  master  of  his  sources 
as  to  literary  form,  could  leave  these  sections  couched  in 
the  first  person  of  the  eye-witness.  And  it  may  fairly  bo 
said  that,  if  the  weight  of  expert  opinion  is  against  the  ; 
theory  of  literary  negligence,  it  inclines  also  against  the 
theory  of  pious  fraud — the  retention  of  the  first  person 
with  intent  to  deceive.  The  net  result  ia,  that  unity  of 
authorship  between  the  “ we  ” poasages  and  the  rest  of 
Acts  seems  the  one  tenable  view ; and  this  involves  the  ! 
Lucan  authorship  of  both.1  As  to  such  historical  diffi-  I 
culties  in  Acts  as  at  present  perplex  the  student  of  the  ! 
apostolic  age,  one  must  remember  in  most  cases  the 
jtossibilitieH  of  mistake  intervening  between  the  facts  and 
the  account*  reaching  its  author  at  second  or  even  third 
hand.  \et  it  must  be;  strongly  emphasized  that  recent 
historical  research  at  the  hands  of  expert*  in  classical 
antiquity  haa  tended  steadily  to  verify  such  parts  of  the 
narrative  as  it  can  test.  That  is  no  new  result ; but  it 
has  come  to  light  in  greater  degree  of  recent  years,  and 
notably  during  the  last  decade.  The  proofs  of  our  author’s 
trustworthiness  extend  also  to  the  theological  sphere. 
What  was  said  above  of  the  Christology  of  the  Petrine 
speeches,  applies  also  to  the  whole  conception  of  Messianic  I 
salvation,  the  eschatology,  the  idea  of  Jesus  as  equipped 
by  the  Holy  Spirit  for  His  Messianic  work,  found  in 
these  speeches,  as  also  to  titles  like  “Jesus  the  N azure ne  ” j 
and  “ the  Righteous  One  ” both  in  and  lieyond  the  Petrine  ’ 
speeches.  These  and  other  cases  in  which  we  arc  led 
to  discern  J udasan  witness  behind  Acts,  do  not  indeed  give 
to  such  witness  the  value  of  shorthand  notes  or  even  of 
abstracts  based  thereon.  Rut  they  do  support  the  theory  I 
that  our  author  meant  to  give  an  unvarnished  account 
of  such  words  and  deeds  as  had  come  to  his  knowledge. 
The  perspective  of  the  whole  is  no  doubt  his  own ; and 
as  his  witnesses  probably  furnished  but  few  hints  for  a 
continuous  historical  narrative,  this  perspective,  especially 

1 TliU  samite  Sttallentl)  with  the  reference  in  Col.  jv  i7  to 
Luke  m » physician.  For  a good  account  of  the  argument  from  the 
mcdi-  al  language  of  Acta,  sue  Know  ling.  Expositor's  (httk  Testament, 


in  things  chronological,  may  sometimes  be  faulty.  Yet 
when  one  remembers  that  by  80  a.d.  it  must  have  been 
a matter  of  small  interest  by  what  tentative  stages  the 
Messianic  salvation  first  extended  to  the  Gentiles,  it  is 
surely  surprising  that  Acts  enters  into  such  detail  on  the 
subject,  and  is  not  content  with  a summary  account  of  the 
matter  such  as  the  mere  “logic”  of  the  subject  would 
naturally  suggest.  Iu  any  case  the  very  difference  of 
the  perspective  of  Acts  and  of  Galatians,  in  recording  the 
same  epochs  in  Paid’s  history,  argues  such  an  independence 
in  the  former  as  is  compatible,  in  the  case  of  an  admirer 
of  the  apostle,  only  with  an  early  date,  when  as  yet 
Galatians  might  easily  be  unknown  beyond  the  district  to 
which  it  was  addressed.2 

QwlUnkritik , then,  a distinctive  feature  of  recent  re- 
search upon  Acts,  is  a solvent  of  many  difficulties  in  the 
way  of  treating  Acts  os  an  honest  narrative  by  a corn- 
pinion  of  Paul.  It  will  account,  for  instance,  for  such 
discrepancies  as  lie  on  the  surface  of  the  three  accounts  of 
Saul’s  conversion ; while  the  fidelity  with  which  our 
author  uses  his  materials  is  shown  by  his  not  assimilating 
the  accounts  in  Paul’*  speeches  to  the  earlier  narrative  in 
chapter  ix.  In  addition  to  (Jutllenkritik,  we  may  also 
count  among  recent  gains  a juster  method  of  judging  such 
a book.  For  among  the  results  of  the  Tubingen  criticism 
was  what  Dr  Sunday  calls  “an  unreal  and  artificial 
standard,  the  standard  of  the  19tli  century  rather  than 
the  1st,  of  Germany  rather  than  Palestine  [may  we  not 
add  Antioch  or  Hornet],  of  the  lamp  and  the  study  rather 
than  of  active  life.”  In  the  recovery  of  a more  real 
standard,  wc  owe  much  to  men  like  Mommsen,  Ramsay, 
and  Blass,  trained  amid  other  methods  and  traditions  than 
those  which  had  brought  the  constructive  study  of  Acta 
almost  to  a deadlock. 

Literature.—  It  would  take  too  much  space  to  give  an  account 
of  the  ex  tensive  and  varied  literature  that  gathered  round  Acts 
•luring  the  last  quarter  of  the  19th  century.  It  may  be  found  in 
two  recent  and  representative  commentaries,  viz.,  Wendt*  test 
edition  of  Meyer  (1899),  and  that  by  R.  J.  Knowling  in  The 
Expositor*  Greek  Testament,  voh  iL  1900.  (j  v.  b.) 

Adabazdr,  an  important  commercial  town  in  Asia 
Minor,  situated  on  the  old  military  road  from  Constantinople 
to  the  cast,  and  5£  miles  distant  from  a station  of  the 
same  name  on  the  Anatolian  railway.  It  was  founded  in 
1540  and  enlarged  in  160s  by  the  settlement  in  it  of  an 
Armenian  colony.  There  are  silk  and  linen  industries, 
and  an  cx|iort  of  tobacco,  walnut- wood,  cocoons,  and 
vegetables  for  the  Constantinople  market.  Import*  are 
valued  at  £80,000,  and  export*  at  £480,000.  Popula- 
tion, 18,000  (Moslems,  10,000  ; Christians,  8000). 

Adalia,  or  Antalia,  classical  Attaleui,  media* val 
Sctalia , the  chief  town  and  seaport  of  a sanjak  of  the 
Konia  vilayet  in  Asia  Minor.  It  is  situated  at  a re-entering 
angle,  in  a fiat  limestone  terrace  which  terminates  seaward 
in  a cliff  about  120  feet  high,  and  had  an  inner  and  outer 
harbour.  The  town  lies  partly  within  and  [tartly  without 
the  old  walls,  in  which  may  still  be  seen  the  Perga  Gate, 
built  by  Hadrian,  a tower  erected  by  the  Empress  Julia, 
anti  many  Greek  and  Latin  inscriptions.  There  are  several 
mosques  and  medresses  (or  schools)  built  by  the  Seljilk 
sultans  of  Rum,  and  a few  remains  of  Roman  and  Byzan- 
tine buildings. 

Attaleia  founded,  159*138  B.c.,  to  facilitate  trade  between 
the  Pergamcne  kingdom  and  Syria  mini  Egypt.  Under  the  Roman* 
it  wa*  an  important  town,  connected  by  highway*  with  Laodicea 


Nor  should  one  forgrt  the  numerous  hut  subtle  agreement*  U- tween 
Ads  and  Galatian*  which  Ratiuay  ha*  shown  to  lw>  involved  in  the 
now  victorious  **  South  Galatian " theory,  that  seas  in  St  Paul'* 
“ Galatians  “the  members  of  the  churches  whose  foundation  is  described 
in  Acta  xiU.  xiv. 
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au<i  Pisidian  Antioch,  and  tho  ecu l re  of  a largo  sea-borne  trade. 
It  the  metropolis  of  Patophylia,  and  in  1148  it  gave  timely 
gbeltir  to  the  liaraaeed  troop®  that  Louis  VII.  of  France  was  lead- 
ing v>  Palestine.  Afterwards  it  passed  to  the  Seljiik  Turks,  1206; 
tu  tie  VeMtiUM,  1807  ; to  the  Mongols,  the  Genoese,  and  finally  to 
the  Cbaianii  Sultan  Murad  II.  (1421-51).  Adalia  has  lost  much  of 
Ltt  trade  tinea  the  opening  of  railways  from  Smyrna  to  the  interior, 
bat  it  still  exports  cereals,  timber,  valouea,  liquorice  root,  and 
cotton:  the  exports  in  1609  were  valued  at  £152,156,  the  imports 
at  £120,073.  ft  is  the  scat  of  a British  vice-consulate.  Popula- 
tion, 30,000  (Moslems,  24,000;  Christians,  many  apparently  of 
Jewish  origin,  6000). 

Adamawa,  a country  of  West  Africa,  now  divided 
between  the  British  colony  of  Nigeria  (which  includes 
the  chief  town,  Yola)and  the  German  colony  of  Cameroon. 
Recent  estimates  place  the  height  of  the  granite  range  of 
Akntika,  the  loftiest  point  in  tho  country,  at  only  6000 
feet.  The  pagan  negro  tribes  liavu  been  dominated  by  the 
Muboiomedau  Fullas,  no  widely  spread  over  West  and 
Centro!  Africa,  for  about  four  centuries.  There  arc  also 
in  the  country  to-day  Urge  numbers  of  Haitians,  who  con- 
tinue to  push  southwards  as  traders,  as  well  as  Arabs  and 
Kanuri,  The  Emir  of  the  state  of  Yola  formerly  claimed 
rights  of  suzerainty  over  the  whole  of  Adamawa,  but  the 
eiuntry  now  consists  of  a number  of  separate  sultanates 
which  are  gradually  being  brought  under  the  influence  of 
the  British  and  Germans.  The  town  of  Garua  on  the 
t pper  Benue  is  one  of  the  principal  trade  centres  in  the 
north,  and  that  of  Yoko  one  of  tho  principal  in  the  south. 
After  IWth,  the  first  traveller  to  penetrate  Adamawa  was 
the  German,  E.  R.  Flegel  (1882),  but  the  country  has  since 
been  traversed  by  many  expeditions,  especially  that  of 
1 ecktritz  and  Passarge  (1893-94).  (See  especially  Pas- 
sabge.  Adamaua.  Berlin,  1895.) 


Adams,  a town  in  Berkshire  county,  in  the  north- 
we^tern  part  of  Massachusetts,  U.S.A.,  having  an  area  of 
“3  miles.  It  includes  a portion  of  the  valley  of 
U'josac  river,  extending  to  the  Hoosac  range  on  the  cast, 
*tiil  on  tho  west  to  Greylock  mountain,  the  highest  point 
in  tho  state,  halving  an  altitudu  of  3505  feet.  The  valley 
portion  is  level  and  contains  several  villages,  the  largest 
which  bears  the  same  name  as  the  town.  Adams 
pillage  is  on  a branch  of  the  Boston  and  Albany  railroad, 
W-ly  laid  out,  and  has  au  altitude  above  sea  of 
fret.  The  town  was  incorporated  in  1778.  The 
population  in  1880  was  5591  ; in  1890  it  was  9213,  and 
1900  it  was  11,134. 


Adams,  Charles  Francis  (1807-1886), 

lerican  diplomatist,  son  of  John  Quincy  Adams,  and 
pwidAon  of  John  Adams,  was  bom  in  Boston  on  the  18th  of 
. ugjut  1807.  His  father,  having  been  appointed  minister 
'»  iiiKsm,  took  him  to  St  Petersburg,  where  he  acquired 
perfect  familiarity  with  French,  learning  it  aa  his  native 
sigue.  After  eight  years  spent  in  Russia  and  England, 

■ , ttn(*cd  Harvard  College,  and  graduated  there  at 
iy  “W11  bo  lived  two  years  in  the  White  House, 
**  utgton,  during  the  presidency  of  his  father,  studying 
j , 41,(1  movin8  in  society,  where  ho  met  Webster,  Clay, 
. ^ an<i  Randolph.  Returning  to  Boston  he  devoted 

to  business  and  study,  and  wrote  for  the  North 
lia  foth' K'  vteu>\  a^er^00^  the  management  of 

liis  cr  ♦**  ],ecJniary  ^flairs,  and  actively  supported  him  in 
<4  m v18  ^ouae  °f  Representatives  for  the  right 

lirotnii  !’?  aD^  anti-slavery  cause.  In  1848  he  was 
ovw  tk”l!i,ff.r>l'.tlra  “ “ t:'>Mcionc®  "luff.”  presiding 
Hartv  Convention  which  formed  the  Free  Soil 

for  vie*.  n<?annated  Van  Buren  for  president  and  himself 
ksiWIvm^1  i a member  of  the  House  of  Repre- 

1 Bt>0  u-  ^ , l*  \r  ^ >ngress  which  sat  from  3rd  December 
J March  1861,  he  represented  Massachusetts  in 


the  committee  of  thirty-three  at  the  time  of  the  secession 
of  seven  of  the  Southern  States.  His  selection  by  tho 
chairman  of  this  committee  to  present  to  the  full  committee 
certain  propositions  agreed  upon  by  two-thirds  of  the  re- 
publican members,  and  his  calm  and  able  speech  of  31st 
January  1861  in  tho  House,  served  to  make  him  conspicu- 
ous before  Congress  and  the  country.  Together  with 
Seward,  he  stood  for  the  republican  policy  of  concession ; 
and,  while  he  was  criticized  severely,  and  charged  with  in- 
consistency in  view'  of  his  record  as  a Conscience  Whig,  he 
was  of  the  same  mind  as  Lincoln,  willing  to  concede  non- 
essentials,  but  holding  rigidly  to  the  principle,  properly 
understood,  that  there  must  be  no  extension  of  slavery. 
He  believed  that  as  the  republicans  w'ero  the  victors  they 
ought  to  show  a spirit  of  conciliation,  and  that  the  policy 
of  righteousness  was  likewise  one  of  expediency,  since  it 
would  have  for  its  result  the  holding  of  the  border  slave 
States  with  the  North  until  4th  March,  when  the  re- 
publicans could  take  possession  of  the  Government  at 
Washington.  With  the  incoming  of  the  new  administra- 
tion Secretary  Seward  secured  for  Adams  the  appoint- 
ment of  minister  to  Great  Britain.  So  much  sympathy 
was  shown  in  England  for  the  southern  cause  that 
his  path  wtis  beset  with  difficulties ; but  his  mission 
was  to  prevent  the  interference  of  Great  Britain  in  the 
struggle  ; and  w'hile  the  work  of  Lincoln,  Seward,  and 
Sumner,  and  the  cause  of  emancipation,  tended  to  this 
end,  the  American  minister  was  insistent  and  unyield- 
ing, and  knew  how  to  present  his  case  forcibly  and 
with  dignity.  He  laboured  with  energy  and  discretion 
to  prevent  the  escape  of  the  Alabama ; and,  when  un- 
successful in  this,  he  persistently  urged  upon  the  British 
Government  its  responsibility  for  the  destruction  of 
American  merchant  vessels  by  that  cruiser.  HiB  reserve 
and  frigidity,  enforced  by  his  diplomatic  ability  and  high 
character,  procured  him  the  respect  of  the  English,  and 
were  of  marked  assistance  to  him  in  his  ministerial  and 
social  duties.  In  many  emergencies  he  displayed  coolness 
and  courage  of  a high  order.  In  his  own  diary  he  shows 
tlmt  underneath  the  calm  exterior  were  serious  trouble 
ami  keeu  anxiety  ; and,  in  fact,  the  strain  which  he  under- 
went during  the  Civil  war  made  itself  felt  in  later  years. 
Adams  wras  instrumental  in  getting  Earl  Russell  to  stop 
the  Alexandra , and  it  was  his  industry  and  pertinacity  in 
argument  and  remonstrance  that  induced  Bussell  to  order 
the  detention  in  September  1863  of  the  two  ironclad  rams 
intended  for  tho  Southern  Confederacy.  Adams  remained 
in  England  until  May  1868.  His  last  important  work 
was  as  a member  of  the  Tribunal  of  Arbitration  at  Geneva, 
w hich  disused  of  the  41  Alabama  claims."  His  knowledge 
of  the  subject,  and  his  fairness  of  mind,  enabled  him  to 
render  his  country  and  the  cause  of  international  arbitra- 
tion valuable  service.  He  died  at  Boston  on  the  21st  of 
November  1886. 

An  excellent  biography  of  him  has  been  written  l*y  his  sop, 
ChaRMW  F.  Adams,  in  the  American  Statesmen  aeries  (1900).  ror 
hi*  labours  in  editing  work*  ami  memoir*,  his  private  speech**  and 
honorary  degrees,  see  Memoir  in  Massachusetts  Jlistoricai  Society 
Proceedings,  October  1899.  (J-  F.  R.) 

Adams,  John  Couch  (18)9-1892),  British 
astronomer,  was  born  at  Lidcot  farmhouse,  Laneast, 
Cornwall,  on  9th  June  1819.  His  father.  Thomas  Adams, 
was  a tenant  fanner  ; his  mother,  Tabitha  Knill  Grylls, 
inherited  a small  estate  at  Badharlick.  From  the  village 
school  at  Laneast  he  went,  at  the  age  of  twelve,  to  Devon- 
port,  where  his  mother’s  cousin,  the  Rev.  John  Couch 
Grylls,  kept  a private  school.  His  promise  as  a mathe- 
matician induced  his  parents  to  send  him  to  the  University 
of  Cambridge,  and  in  October  1839  he  entered  as  a sizar 
at  St  John's  College.  He  graduated  B.A.  in  1843  as  the 
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senior  wrangler  awl  first  Smith’s  prizeman  of  his  year. 
While  still  an  undergraduate  he  hapjiened  to  read  of 
certain  unexplained  irregularities  in  the  motion  of  the 
planet  Uranus,  and  determined  to  investigate  them  as  soon 
as  possible,  with  a view  to  ascertaining  whether  they 
might  not  be  due  to  the  action  of  an  undiscovered  planet 
beyond  it.  Elected  fellow  of  his  college  in  1843,  he  at 
once  proceeded  to  attack  the  novel  problem.  It  was  this : 
from  the  observed  |ierturbations  of  a known  planet  to 
deduce  hy  calculation,  assuming  only’  Newton's  law  of 
gravitation,  the  mass  and  orbit  of  an  unknown  disturbing 
body.  By  iSeptemlter  1845  lie  obtained  his  first  solution, 
and  hnuded  to  Professor  Challis,  the  director  of  the 
Cambridge  Observatory,  a paper  giving  the  elements  of 
what  he  described  as  “the  new  planet.”  On  21st  October 
1845  he  left  at  (Ireenwich  Observatory,  for  the  information 
of  Airy,  the  astronomer  royal,  a similar  document,  still 
preserved  among  the  archives.  A fortnight  afterwards 
Airy  wrote  asking  a question  about  a point  iu  the  solution. 
Adams,  who  thought  the  point  trivial,  did  not  reply,  and 
Airy  for  some  mouths  took  no  slope  to  verify  by  telescopic 
search  the  results  of  the  young  mathematician's  investiga- 
tion. Meanwhile,  Le  Verrier,  on  10th  November  1845, 
presented  to  the  French  Academy  a memoir  on  Uranus, 
showing  that  the  existing  theory  failed  to  account  for  its 
motion.  Unaware  of  Adams’s  work,  he  attempted  a like 
inquiry,  aud  on  1st  June  1846,  iu  a second  memoir,  gave 
the  position,  but  not  the  mass  or  orbit,  of  the  disturbing 
lxxly  whose  existence  was  presumed.  The  longitude  he 
assigned  differed  by  only  1 * from  that  predicted  by  Adams 
in  the  document  which  Airy  poeeesaed.  The  latter  was 
struck  by  the  coincidence,  and  mentioned  it  to  the  Board 
of  Visitors  of  the  Observatory,  Challis  and  Henchel  being 
present-  Hersehel,  at  the  ensuing  meeting  of  the  British 
Association  early  in  September,  accordingly  ventured  to 
predict  that  a new  planet  would  shortly  lie  discovered. 
Meanwhile  Airy  had  in  July  suggested  to  Challis  that  the 
pla  net  should  be  sought  for  with  the  Cambridge  equatorial. 
The  search  was  begun  by  a laborious  method  at  the  end 
of  the  mouth.  On  4th  and  12th  August,  as  afterwards 
appeared,  the  planet  was  actually  observed  ; but  owing  to 
the  want  of  a proper  star-map  it  was  not  then  recognized  as 
planetary,  lx?  Verrier,  still  ignorant  of  these  occurrences, 
presented  on  3 1st  August  1846  a third  memoir,  giving 
for  the  first  time  the  mass  and  orbit  of  the  new  lxxly.  He 
communicated  his  results  by  letter  to  Dr  Gallo,  of  the 
Berliu  Observatory,  who  at  once  examined  the  suggested 
region  of  the  heavens.  On  23rd  September  he  detected 
near  the  predicted  place  a small  star  unrecqrded  in  the 
map,  and  next  evening  found  that  it  had  a proper  motion. 
No  doubt  remained  that  44  Ix>  Vender's  planet  ” had  been 
discovered.  On  the  announcement  of  the  fact  Henchel 
and  Challis  made  known  that  Adams  had  already  calculated 
the  planet's  elements  and  position.  Airy  at  length  pub- 
lished an  account  of  the  circumstances,  and  Adams’s 
memoir  was  printed  as  an  appendix  to  the  Nautical 
Almanac.  A keen  controversy  arose  in  France  aud 
England  as  to  the  merits  of  the  two  astronomers.  In  the 
latter  country  much  surprise  was  expressed  at  the  apathy 
of  Airy;  in  Franco  the  claims  made  for  an  unknown 
Englishman  were  resented  as  detracting  from  the  credit 
due  to  Le  Vender's  achievement.  As  the  indisput- 
able facts  became  known,  the  world  recognized  that 
the  two  astronomers  had  independently  solved  the 
problem  of  Uranus,  and  to  each  ascribed  an  equal 
glory.  The  new  planet,  at  first  called  Le  Terrier  by 
Arago,  received  by  general  consent  the  neutral  name  of 
Nqtfun*.  Its  mathematical  prediction  was  not  only  an 
unsurpassed  intellectual  feat ; it  showed  also  that  Newton’s 
law  of  gravitation,  which  Airy  had  almost  called  in 


question,  prevailed  even  to  the  utmost  bounds  of  the  solar 
system. 

The  honour  of  knighthood  was  offered  to  Adams  when 
Queen  Victoria  visited  Cambridge  next  year  ; but  then,  as 
on  a subsequent  occasion,  his  modesty  led  him  to  decline  it. 
The  Royal  Society  awarded  him  its  Copley  medal  in  1848. 
In  the  same  year  the  members  of  St  John’s  College  com- 
memorated his  success  by  founding  in  the  University  an 
Adams  prize,  to  l»e  given  biennially  for  the  best  treatise 
on  a mathematical  subject.  In  1851  be  became  president 
of  the  Royal  Astronomical  Society.  His  lay  fellowship  at 
St  John’s  College  came  to  an  end  in  1852,  and  the  exist- 
ing statutes  did  not  ] term  it  of  his  re-election.  Pembroke 
College,  which  possessed  greater  freedom,  elected  him  in 
the  following  year  to  a lay  fellowship,  and  this  he  held  for 
the  rest  of  his  life.  In  1858  he  became  professor  of 
mathematics  at  St  Andrews,  but  lectured  only  for  a 
session,  when  he  vacated  the  chair  for  the  Lowndean 
professorship  of  astronomy  and  geometry  at  Cambridge. 
Two  years  later  ho  succeeded  Challis  as  director  of  the 
Observatory,  where  he  resided  until  his  death.  In  1863 
he  married  Miss  Eliza  Bruce,  of  Dublin,  who  survived 
him. 

Although  Adams’s  researches  on  Neptune  were  those 
which  attracted  widest  notice,  the  work  he  subsequently 
jx-rformed  in  relation  to  gravitational  astronomy  and 
terrestrial  magnetism  was  not  less  remarkable.  Several 
of  his  most  striking  contributions  to  knowledge  originated 
in  the  discovery  of  errors  or  fallacies  in  the  work  of  his 
great  predecessors  in  astronomy.  Thus  in  1852  he  pub- 
lished now’  and  accurate  tables  of  the  moon’s  parallax, 
which  superseded  Burckhardt's,  and  supplied  corrections 
to  the  theories  of  Damoiseau,  Plana,  and  Pontecoulant. 
In  the  following  year  his  memoir  on  the  secular  accelera- 
tion of  the  moon's  mean  motion  disproved  the  validity  of 
Laplace's  famous  explanation,  which  had  held  its  place 
unchallenged  for  sixty  years.  At  first,  Le  Verrier,  Plana, 
and  others  abroad  disputed  the  soundness  of  Adams’s 
startling  result ; but  further  inquiry  established  beyond 
question  that  he  was  right,  and  his  memoir  produced 
nothing  less  tluin  a revolution  in  this  branch  of  theoretical 
astronomy.  The  Royal  Astronomical  Society  in  1866 
awarded  him  its  gold  ineilal  for  these  researches.  The 
great  meteor  shower  of  1866  turned  his  attention  to  the 
Ixvnida,  whose  probable  path  ami  period  liad  already  been 
discussed  by  Professor  II.  A.  Newton.  Using  a powerful 
and  elaborate  analysis,  Adams  ascertained  that  this  cluster 
of  meteors,  which  belongs  to  the  solar  system,  traverses 
a nearly  circular  orbit  in  33}  years,  ami  is  subject  to 
definite  perturbations  from  the  larger  planets,  Jupiter, 
Saturn,  and  Uranus.  These  results  were  published  in 
1867.  Ten  years  later,  when  Mr  G.  W.  Hill  of  Washington 
brought  out  a new  and  beautiful  method  for  dealing  with 
the  problem  of  the  lunar  motions,  Adams  announced  in  a 
brief  notice  bis  own  work  in  the  same  field,  which  had 
followed  a parallel  course.  Ilis  results  confirmed  and 
supplemented  Hill's.  In  1874-76  he  was  president  of  the 
Royal  Astronomical  Society  for  the  second  time,  when  it 
fell  to  him  to  present  the  gold  medal  of  the  year  to  Le 
"N  errier.  The  determination  of  the  constants  in  Gauss's 
theory  of  terrestrial  magnetism  occupied  him  at  intervals 
for  over  forty  years.  The  calculations  involved  great 
labour,  and  were  not  published  during  his  lifetime.  They 
were  edited  by  his  brother.  Professor  W.  Grylls  Adams, 
and  appear  in  the  second  volume  of  the  collected  Scientific 
Paper*.  Numerical  computation  of  this  kind  might  almost 
be  described  as  his  pastime.  The  value  of  the  constant 
known  as  Euler's,  and  the  Bernoullian  numbers  up  to  the 
62nd,  he  worked  out  to  an  unimagined  degree  of  accuracy. 
I' or  Newton  and  his  writings  he  had  a boundless  admira- 
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tion ; many  of  hia  papers,  indeed,  bear  the  cast  of  Newton’s 
thought.  He  laboured  for  many  years  at  the  task  of  ar- 
ranging ttiwl  cataloguing  the  great  collection  of  Newton’s 
unpublished  mathematical  writings,  presented  in  1872  to 
the  University  by  Lord  Portsmouth.  The  account  of  these, 
baud  in  a volume  by  the  University  Press  in  1888,  is  by 
hu  band.  The  post  of  Astronomer  Royal  was  offered  him 
in  1881,  bat  he  preferred  to  pursue  his  peandul  course  of 
Us  thing  and  research  in  Cambridge.  He  was  British 
delegate  to  the  International  Prime  Meridian  Conference  at 
Washington  in  1884,  when  he  also  attended  the  meetings 
oi  the  British  Association  at  Montreal  and  of  the  American 
Allocution  at  Philadelphia.  Five  years  later  his  health 
givp  May,  and  after  a long  illness  lie  died  at  the  Cambridge 
()l»matory  on  2 1st  January  lo92,  ami  was  buried  in  St 
Giles’ cemetery,  near  his  home.  An  international  committee 
***  formed  for  the  pur j wise  of  erecting  a monument  to 
liU  memory  in  Westminster  Abbey ; and  there,  in  May 
1895,  a |K>rtrait  medallion,  by  Albert  Bruce  Joy,  was 
phktd  near  the  grave  of  Newton,  and  adjoining  the 
memorials  of  Darwin  and  of  Joule.  His  bust,  by  the 
same  sculptor,  stands  opposite  that  of  Herschel  in  the  hall 
of  St  John's  College,  Cambridge,  of  which  both  were  fellows. 
Herkotaers  fiortruit  is  in  Pembroke  College ; and  Mogford’s, 
fainted  in  1851,  is  in  the  combination  room  of  St  John’s. 
Another  bust,  taken  in  his  youth,  belongs  to  the  Royal 
Agronomical  Society,  A memorial  tablet,  with  an  in- 
*cri|<tion  by  Archbishop  Benson,  is  placed  in  the  Cathedral 
at  Truro ; and  Mr  Passmore  Edwards  erected  a public  in- 
*titnte  in  his  honour  at  Launceston,  near  his  birthplace. 

Tk*  Scientific  Paper*  of  John  Couch  Adams,  4 to,  voL  i.  (1896), 
v»>l.  ii.  (1900),  edited  by  William  Grrlk  Adams  and  Ralph 
■turn  fcanijieoD,  with  a memoir  by  Dr  J.  W.  L.  Glaiaher,  and  bia 
Theory,  edited  by  Professor  Sampson,  have 
pnbliahed  by  the  Cambridge  University  ^ 

Adana,  (1)  a Turkish  viliyet  in  the  S.E.  of  Asia 
Mmor,  which  includes  the  ancient  Cilicia.  The  mountain 
Tenets  are  rich  in  mineral  wealth,  and  tho  fertile  coast- 
j>uw  u well  watered  by  the  rivers  that  descend  from  the 
uutu*  range.  Imports  and  exports  pass  through  Mersina. 
t05’000  (Moslems,  158,000 ; Ansarfeh,  Ac.,  73,000  ; 1 

rations,  1"‘*,000).  (2)  The  chief  town  of  the  vilAyet, 
Moated  in  the  alluvial  plain  on  the  right  bank  of  the 

nin,  Sartu,  which  is  navigable  for  small  craft  to  its 
nK.1^  ' “ **  connected  with  Tarsus  and  Mersina  by  a 
m built  in  1887,  and  has  good  buildings,  river-side 
cotton-mills,  and  an  American  mission  with  church 
schools.  Adana,  which  retains  its  ancient  name,  rose 

• importance  as  a station  on  the  Roman  military  road  to  ! 

d ! Wa'H  at  one  ^me  a °f  Tarsus.  During 

• • j Agra  it  often  clianged  hands  and  suffered  many 

1 ^ of  a British  vioe-consuL  Popu- 

1"  000).  ^ ^4,000 ; Christians  and  Ansarfeh, 

Addljrat,  See  Abyssinia. 

Addls-abbaba.  See  Abyssinia. 

frr.m  ^P^bil  of  South  Australia,  7 miles 

F°,Uth  °f  th*.Tom™  river,  in  34“  57'  S.  lat.  and 
a ran*.  / °n^‘  . on  a broad  plain  nmning  between 
riw  te,j  i°  m?Un?a*nfl  and  the  gulf  of  St  Vincent,  it  is  con- 
A'k-W  L?  Wl1^1  8ea  at  «overal  points  Upsides  Port 
thi-  J-',  **  m~®8  awaJ»  including  Largs  Bay,  where 
of  »n  mr*  °°^an  liners  anchor.  It  is  also  the  terminus 
p3Dr  system,  of  which  the  main  line 

hnnriton  ()f  i ^°urne,  Sydney,  and  Brisbane  to  Rock- 
ally  tL.  ‘ . J.  years  the  population,  and  more  especi- 
Tbf.  ,.;tv  ° he 'outlying  suburbs,  has  rapidly  increased. 

? generally  contained  in  1901  38,981  inhabitants; 


the  city  and  suburbs  within  a 10-mile  radius,  162,094. 
The  principal  suburbs  are  Burnside,  7763;  Glenelg  (like 
Semaphore,  a resort  on  the  coast  of  the  gulf),  3946  ; 
Hind  marsh,  9984;  Kensington  and  Norwood,  12,562; 
Port  Adelaide,  20,062;  St  Peter’s,  7G05  ; Thcbarton, 
5297 ; and  Unley,  18,1 19.  The  streets  are  generally  broad, 
well  kept,  and  well  drained ; horse  tramears  run  through 
the  principal  thoroughfares ; and  arrangements  have 
been  made  with  a private  company  to  light  certain  parts 
of  the  city  with  electricity.  A university  was  established 
in  1874,  and  receives  a Government  grant  of  £3200  per 
annum.  It  has  also  been  magnificently  endowed  by  Sir 
Thomas  Elder,  a former  citizen,  who  presented  £30,000 
for  a medical  school,  £20,000  for  arts  and  science 
faculties,  £20,000  for  a chair  of  music,  and  £25,000  for 
the  general  funds  of  the  university.  Other  educational 
institutions  include  a technical  college  with  over  300 
scholars,  and  a school  of  mines  and  industries  with  over 
800.  There  are  extensive  Government  buildings  and  law 
courts,  a fine  museum  and  free  library,  an  institute  contain- 
ing a library,  an  art  gallery  containing  several  splendid 
specimens  of  modern  art,  a town  hall,  a stock  exchange,  two 
liandsoine  markets — one  the  property  of  the  corjwration, 
a hospital,  two  theatres,  an  academy  of  music,  city  baths, 
two  lunatic  asylums,  and  several  charitable  institutions. 
The  general  post  office  also  deserves  sjiecial  mention, 
being  one  of  the  finest  in  Australasia.  Tho  large  hall 
of  the  exhibition  building  is  largely  used  for  the  purpose  of 
entertainments.  Among  the  monuments  are  one  to  Colonel 
Light,  the  founder  of  the  colony,  statues  of  Queen  Victoria 
and  Robert  Bums,  and  copies  of  the  Farnese  Hercules  and 
Canova's  Venus.  The  city  is  surrounded  by  park  lands, 
and  also  contains  botanic  gardens  and  a fine  collection  of 
zoological  specimens.  Near  Glenelg  stands  Morpethville 
racecourse.  The  thermometer  in  summer  frequently  stands 
os  high  as  110“  F.  in  the  shade,  hot  winds  blowing  the 
while  from  the  interior,  but  during  the  rest  of  the  year  the 
climate  u mild  and  pleasant.  During  a period  of  about 
thirty  years  the  mean  annual  rainfall  lias  lieen  20’4  inches. 

The  Adelaide  city  government  is  regarded  as  more  progressive 
than  that  of  any  other  Australian  capital.  The  mtiDU-ipal 
council  consists  of  a mayor  and  six  aldermen,  elected  by  the  whole 
body  of  ratepayers,  and  twelve  councillors  elected  by  six  wards. 
In  no  other  Australian  city  is  the  mayor  elected  by  the  ratepayers 
generally.  The  drainage  is  managed  on  a carefully- plan ned 
system.  For  the  water-supply  there  are  three  storage  reservoirs, 
with  a capacity  of  about  3,550.000,000  gallons  of  water,  and  several 
service  rwwrvoira.  The  telephone  system  is  owned  by  the  state. 
South  Adelaide  is  the  principal  business  part  of  the  city,  which  is 
the  central  share-market  in  Australia  for  the  West  Australian  gold- 
fields, and  also  for  tho  silver-mines  of  Broken  Hill,  and  the  copper- 
mines  of  Wallaroo,  Burrs  Burra,  ami  Moonta  in  South  Australia. 
Viewed  from  the  standpoint  of  trado  Port  Adelaide  is  the  third 
port  of  Australia.  In  1900  tho  imports  were  valued  at  £4,739,483, 
and  the  exports  at  £4,363,971.  This  suburb  is  also  an  import- 
ant manufacturing  oentre.  Altogether  four  daily  newspapers  are 
issued  in  Adelaide.  (j>  D.  P.) 

Adelsberg  (Slovene,  Postiyna),  a market  town  in 
the  Austrian  duenv  of  Caraiola,  chief  town  of  the  district 
of  the  same  name.  Population  of  commune  (1890),  3597, 
of  whom  140  were  German  and  the  remainder  Slovenes ; 
(1900),  3636.  The  total  length  of  the  passages  in  the  cele- 
brated stalactite  cavern,  about  a mile  from  the  town,  is  now 
over  51  miles.  The  connexion  with  the  Ottokar  Grotto 
was  established  in  1 890.  The  Magdalene  Grotto,  about  ail 
hour’s  walk  to  the  north,  is  celebrated  for  the  extraordinary 
subterranean  amphibian,  the  proteu*  angruinu*,  first  dis- 
covered there.  It  is  about  a foot  in  length,  lives  on  snails 
and  worms,  and  is  provided  with  both  lungs  and  gills. 

Aden,  a seaport  and  territory  in  Arabia,  politically 
part  of  British  India,  under  the  governor  of  Bombay.  The 
seaport  is  situated  in  12*  45*  N.  lat.  ami  45  4 L.  long., 
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on  « iwninaalii  near  the  entrance  to  the  ltcd  Sea.  It  was 
Zt  Si  British  in  January  1839.  From  rime 

to  time  additional  land  on  the  mainland  has  been 
bv  cession  or  purchase,  and  the  adjoining  uland  ofFin", 
lying  in  the  actual  mouth  of  the  stnut,  was  is'rmancntly 
occupied  in  1857.  Further  inland,  and  along  the  oms  , 
most  of  the  Arab  chiefs  are  under  the  political  tontrol  of 
the  British  Government,  which  pays  then*  regular  allow- 
uncos.  The  area  of  the  peninsula  is  only  15  wpuiremiles, 
but  the  total  area  of  British  territory  is  returned  at 
80  square  miles,  including  Perim  (5  square  mile).  In 
1801  the  population  was  44,0i9,  of  whom  no  leas  than 
30  914  were  males.  In  1901  the  population  was  41 
showing  a decrease  of  6 per  cent.  The  average  den- 
sity is  515  persons  per  square  mile.  The  gross  revenue 
in  "1897-98  was  Ks.38,07,539,  and  the  municipal  income 
Ra.  1 93  922.  There  are  42  school*,  with  1949  pupils, 
being  5’  o’Jwr  cent,  of  the  population.  There  are  three 
printing  presses,  of  which  one  is  in  the  jail,  and  the 
other  two  belong  to  a European  and  a Pars!  firm  of 
merchant*.  In  1900  Aden  suffered  from  an  epidemic 
outbreak  of  plague. 

Aden  i*  strongly  fortified,  with  a permanent  jarrum  of  one 
British  end  one  native  regiment,  two  batteries  of  artillery,  and  ne 
f engineer*.  The  administration  u a 1 1 fa>d 


wuSoaf miden^'who  is  also  the  military  commandant.  All  food 
requires  to  be  iul|»rted,  »nd  the  wator  mpply  is  largely  derived 
from  condeiuatiou.  A little  water  u obUmed  from  «1  >. «d 
some  from  su  aqueduct  7 miles  long,  constructed  in  1S87  at  acret 
of  £30,000,  besides  au  irregular  supply  from  the  old  reservoirs.  Ihe 
importance  of  Aden  a.  a port  of  call  for  ateameni  and  a <wlt»K 
station  has  grown  immensely  since  the  owning  of  the  Sue*  Lanai. 
It  also  conducts  a considerable  trade  with  the  interior  of  Arabia 
au.l  with  the  Somali  const  of  Africa  on  the  opposite  «de  ot 
the  Rod  Sea.  The  submarine  cable*  of  the  Eastern  Telegraph 
Company  h-re  diverge -on  the  one  hand  to  India,  the  Fax  hast, 
and  Australia,  and  on  th«  other  hand  to  Zanzibar  and  the  Cape. 
The  number  of  steamers  visiting  the  port  rose  from  *>3j  in  1871-72 
to  1214  in  1831-82.  In  1897-98  the  total  number  or  merchant 
vessel*  that  entered  and  cleared  wan  2496,  of  which  1080  with  a 
tonnage  of  2,124,043  were  steamer*.  The  number  that  called  to 
discharge  or  take  cargo  was  818.  In  *dditiou,  129  BritUh  and 
foreign  meu-of-war  and  troopohips  called  at  the  port-  In  J 897-98, 
the  total  volume  of  trade  amounted,  in  tens  of  rupees,  to  8,18-5  3v.j, 
which  is  claosified  into  foreign,  Indian,  and  inland.  Ul  tlio 
foreign,  the  imports  amounted  to  Rx.  2,851,193,  and  the  JJPJJ*8 
to  Rx.  3,345,028.  Or  the  Indian,  the  import*  were  Rx.  I,250,0o4, 
and  the  export*  Rx.  258,800.  Of  the  inland,  the  import*  were 
Rx.  837,640,  and  the  export*  Rx.  145,6<8.  The  principal  article* 
of  import  are  coffee,  cotton-piece  goods,  Ac.,  grain,  hides,  coal, 
opium,  cotton-twist  and  vam.  The  export*  are,  in  the  mam,  a 
relation  of  the  import*.  Of  the  total  import*,  nearly  one-third 
come  from  the  coat  coast  of  Africa,  and  another  third  from  Arabia. 


Of  the  total  export*,  nearly  one-third  again  go.  to  the  east  coast 
of  Africa.  In  1897-98  the  share  of  the  United  Kingdom  wae  only 
13  iwr  cent,  of  the  total  imports,  and  6 per  cent,  of  the  total 
rxnorts-  In  that  year  the  receipt*  of  the  port  trust  amounted  to 
rJ*2,45,975,  and  the  expenditure  to  B*-2,70,51L  The  number  of 
ve^ls  that  called  at  Perim  w**  556,  of  which  896  were  British. 

(j.  a.  oo.) 

Aderno.  a town  of  Italy,  Sicily,  prov.  Catania, 
situated  at  the  S.W.  foot  of  Mount  Etna,  22  miles  N.W. 
from  Catania  by  the  circum-Etna  railway.  It  lias  a square 
Norman  tower  (now  converted  into  a prison)  and  a monas- 
ter)’ (1157),  both  built  by  the  Norman  count  Roger  of 
i Sicily ; some  slight  remains  survive  of  the  ancient 
Sikelian  city  of  Hadranum , and  of  its  famous  temple  to 
, Hadron  ua.  Adernh  is  famous  for  its  oranges,  and  has 
■ flourmills.  Population  (1871),  14,613;  (l&bl),  19,180 f 
l (1901),  25,873. 

Adiquala.  See  Eritrea. 

Adirondacks,  a group  of  mountains  in  north- 
eastern New  York,  U.S.A.,  a portion  of  the  Appalachian 
! system  of  irastern  North  America,  occupying  the  eastern  part 
; of  the  region  between  Lake  Champlain  and  Lake  Ontario, 

, north  of  the  Mohawk  Valley.  They  do  not  form  a con- 
I oectod  range,  but  consist  of  many  summits,  isolated  or  m 
groups,  arranged  with  little  appearance  of  system.  The 
highest  peak.  Mount  Marcy,  altitude  5344  feet,  is  near  the 
| eastern  part  of  the  group,  and  about  it  are  many  summit* 

| exceeding  4000  in  height  These  mountains,  consisting 
mainly  of  somewhat  homogeneous  granite  rocks,  are  the 
result  of  long -continued  erosion,  carried  on  in  a greatly 
elevated  region,  by  which  the  softer  areas  liave  Buffered  the 
most  and  the  harder  the  least.  In  recent  geologic  tiroes 
this  area,  with  the  exception  of  the  higher  summits,  whs 
covered  by  the  Laurentian  glacier,  whose  erosion,  while 
perhaps  having  little  effect  on  the  larger  features  of  the 
country,  has  greatly  modified  it  iu  details,  producing  many 
lakes  and  ponds,  together  with  rapids  and  falls  in  the 
streams.  The  region  is  heavily  forested  with  spruce,  pine, 
and  broad-leaved  trees,  forming  the  only  continuous  forest 
area  remaining  in  the  state.  In  order  to  preserve  these 
forests  from  destruction  the  state  withholds  its  lands  from 
sale,  and  as  opportunity  offers,  increases  its  holdings  by  pur- 
chase. In  1 900  the  area  of  state  lands  comprised  1 , 250,000 
acres.  The  Adirondack  region,  with  its  mountains,  lakes,  ami 
forests,  presents  much  beautiful, and  even  grand,  scenery,  and 
is  greatly  frequented  in  summer  as  a resort  and  sanatorium, 
Adi-Ucrri.  See  Eritrea. 


ADMIRALTY  ADMINISTRATION. 


British  Empire. 

I.  rTIHE  Administrative  Syrian. — That  the  navy  is  the 
_1_  only  real  defence  of  the  British  islands  lias  been 
recognized  by  English  people  ever  since  the  days  of  King 
Offa,  who  died  in  7%,  leaving  to  his  successors  the  admir- 
able lesson  that  “ he  who  would  be  secure  on  land  must  be 
supreme  at  sea.”  The  truth  of  the  lesson  thus  learnt  is 
sanctioned  by  all  the  experience  of  English  history,  and 
Parliament  Has  repeatedly  enforced  the  fact.  The  navy'  is  j 
the  only  force  that  can  safeguard  the  British  islands  from 
hostile  descents;  it  is  the  only  force  that  can  protect  | 
their  vast  sea-borne  commerce  and  food  supplies ; by 
giving  safety  to  the  home  country  it  set*  British  troops 
free  for  operations  abroad,  and  make*  their  passage  secure  ; 
and  thus,  as  also  by  giving  command  of  the  see,  the  fleet 
is  the  means  by  which  the  empire  is  guarded  and  has 
become  a true  imperial  bond. 

British  naval  administration  is  conducted  by  the  Board 


of  Admiralty,  and  the  function  of  that  board  is  the  main- 
tenance and  expansion  of  the  fleet  in  accordance 
with  the  policy  of  the  Government,  and  the  Bonrd  0f 
supplying  of  it  with  trained  officers  and  men ; Admiralty. 
its  distribution  throughout  the  world  ; and  its 
preservation  in  readiness  ami  efficiency  in  all  material  and 
personal  respects.  The  character  of  the  Admiralty  Board 
is  peculiar  to  the  British  constitution,  and  it  possesses 
certain  features  which  distinguish  it  from  other  dejvirt 
ments  of  the  State.  Thu  business  it  conduct*  is  very- 
great  and  complex,  and  the  machinery  by  which  its  work 
is  done  has  grown  with  the  expansion  of  that  business. 
The  whole  system  of  naval  administration  ha*  been 
developed  historically,  and  is  not  the  product  of  the 
I organizing  skill  of  one  or  a few  individuals,  but  an  organic 
growth  possessing  marked  and  special  characteristics.  The 
Admiralty  Board  derives  its  character  from  the  fact  tha 
it  represents  the  Lord  High  Admiral,  and  that  its  powers 
• anti  operation  depend  much  more  upon  usage  than  upon 
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those  instruments  which  actually  give  it  authority,  and 
which,  it  may  be  remarked,  are  not  in  harmony  among 
themselves.  The  executive  operations  are  conducted  by  a 
series  of  civil  departments  which  have  undergone  many 
changes  before  reaching  their  present  constitution  and 
relation  to  tho  Board.  The  salient  characteristic  of  the 
Admiralty  is  a certain  flexibility  and  elasticity  with  which 
it  works.  Its  members  are  not,  in  a rigid  sense,  heads  of 
departments.  Subject  to  the  necessary  and  constitutional 
supremacy  of  the  Cabinet  Minister  at  their  head,  they  are 
jointly  and  co-equally  “commissioners  for  executing  the 
office  of  High  Admiral  of  the  United  Kingdom,  and  of  the 
territories  thereunto  belonging,  and  of  High  Admiral  of 
the  colonies  and  other  dominions.”  The  members  of  the 
Board  are  in  direct  and  constant  communication  with  tho 
First  Lord  and  with  one  another,  as  also  with  the  civil 
departments  which  work  under  their  control.  It  was 
enjoined  by  James  L that  the  princifNil  officers  and  coin- 
miMoners  of  the  navy  should  be  in  constant  communica- 
tion among  themselves,  consulting  and  advising  “by 
common  council  and  argument  of  most  voices,"  and  should 
live  as  near  together  as  could  conveniently  be,  and  should 
m«i  at  the  navy  office  at  least  twice  a week.  This  system 
of  intercommunication  still  exists  in  a manner  which  no 


system  of  minutes  could  give ; and  it  may  be  remarked,  as 
illustrative  of  the  flexibility  of  the  system,  tliat  a Board 
may  be  formed  on  any  emergency  by  two  Lords  and  a 
tecretary,  and  a decision  arrived  at  then  and  there.  Such 
an  emergency  Board  was  actually  constituted  some  years 
ago  on  board  the  Admiralty  yacht  in  order  to  deal  on  the 
instant  with  an  event  w'hich  had  just  occurred  in  the  fleet. 
At  the  same  time  it  must  be  remarked  that,  in  practice, 
the  first  Lord  being  personally  responsible  under  the 
Orders  in  Council,  the  operations  of  the  Board  are 
dependeut  upon  his  direction. 

The  present  system  of  administering  the  navy  dates  from 
the  time  of  Henry  VIII.  The  naval  business  of  the 
taut*?.  country  80  greatly  expanded  in  his  reign 
tliat  we  find  the  Admiralty  and  Navy  Board  re- 
WKwixcd  or  established  ; and  it  is  worthy  of  remark  that 
then*  existed  at  the  time  an  Ordnance  branch,  the  navy 
■ot  yet  lieing  dependent  in  that  matter  upon  the  War  De- 
partment.1 The  Navy  Board  administered  the  civil  depart- 
ments under  the  Admiralty,  the  directive  and  executive 
uti«  of  the  Lord  High  Admiral  remaining  with  the 
nuralty  otfice.  A little  later  the  civil  administration 
*** 'ested  in  a Board  of  principal  officers  subordinate  to 
e Lord  High  Admiral,  and  we  cau  henceforth  trace  the 
°t  civil  administration  being  conducted  under  the 
if.  Tk  ii  vric*u*Ning  boards  apart  from,  but  yet  subject 
j-  . Admiralty  itself.  This  was  a system  which  con- 
Hina  of  all  the  great  wont,  and  was  not 
J uutil  1832,  when  Sir  James  Graham,  by  his 
Cn^  appeared  a divided  control. 

i'Cr  rnaJ  jlavo  been  the  demerits  of  that  system,  it 
to  maintain  the  navy  in  the  time  of  its  greatest 
wiis»wt  an^  through  all  the  wars  which  were 

, the  Spaniards,  the  Dutch,  and  the  French. 
Ad  in  \ 0 ^l^thority  for  the  present  constitution  of  the 
2 Willi.  ' hi  fourul  in  a declaratory  Act  of  the 

^ c.'  *n  wh*ch  it  is  enacted  that  “all 

br  Art  <U _ ^thoritiea,  jurisdictions,  ami  powers  which, 
vest*!**  r\lament  or  otherwise,  had  been  lawfully 
~ , — - ,x>  Lord  High  Admiral  of  England  had  always 
Say t^dyaoce  was  originally  instituted  for  the  navy,  but 
Wiy  a,ry  **°  ■*B**ry  to  the  detriment  of  the  navy— the 

wilaj,0re  - Biot  hu  not  full  authority  over  Its  own 

htCciencv  ,.1^1  ' *cconl>n«  Oppeuhrlm.  it  wiw.  owing  to  its 
hr*  the  Admiralty.  In  1632  it  appears  to  have 

«*l  l * “•till  ntaiueii  that  evil  pre-eminence  in  sloth 

< s had  already  earned  and  has  never  Muee  lost.” 


] appertained,  aud  did  and  should  appertain  to  the  com- 
missioners for  executing  the  office  for  the  time  being  “ to 
| all  intents  and  purposes  as  if  the  said  commissioners  were 
; Lord  High  Admiral  of  England.”  The  Admiralty  commis- 
sion was  dissolved  in  1701,  and  reconstituted  on  the  death 
i of  IVince  George  of  Denmark,  Lord  High  Admiral  in  1709. 
Front  that  time  forward,  save  for  a short  period  in 
1827-28,  when  the  Duke  of  Clarence  was  Lord  High 
Admiral,  the  office  has  remained  in  commission. 

It  is  unnecessary  to  describe  in  detail  the  many  changes 
which  have  passed  over  the  system  of  naval  administration 
up  to  the  present  time.  When  Lord  St  Vincent  accepted 
office  under  the  Addington  ministry  in  1801,  it  fell  to 
him  to  deal  with  a vast  system  of  waste,  extravagance, 
and  malversation  of  public  funds.  The  work  of  reform 
was  too  vast  even  for  this  strong  administrator  to  accom- 
plish, and  the  great  seaman  became  the  object  of  a torrent 
of  virulent  abuse  embodied  in  an  extraordinary  fiainphlet 
literature.  When  the  Addington  ministry  fell  he  left 
office,  but  the  work  he  had  done  bore  good  fruit  later. 
The  investigations  which  were  conducted  at  that  timo 
were  essentially  the  basis  of  the  reorganization  effected  by 
Sir  Janies  Graham  under  the  administration  of  Earl  Grey. 
That  reorganization  involved  the  abolition  of  the  Board  of 
principal  officers  and  commissioners  of  the  navy,  and  tho 
commissioners  for  victualling,  the  whole  business  of  naval 
administration  being  concentrated  under  the  immediate 
direction  of  the  Boarel  of  Admiralty.  The  “ Act  to  amend 
the  laws  relating  to  the  business  of  the  civil  departments 
of  the  navy,  and  to  make  other  regulations  for  more 
effectually  carrying  on  the  duties  of  the  said  departments  ” 
(2  William  IV.  c.  40),  vested  in  the  Admiralty  Board  all 
the  powers  of  the  commissioners  of  the  civil  departments, 
and  provided  for  the  creation  of  five  separate  and  in- 
dependent responsible  superintendents  of  departments 
under  the  Admiralty  collectively,  and  the  several  Lords 
individually.  These  new  officers  were  the  surveyor  of  the 
navy,  the  accountant-general,  the  storekeeper-general,  the 
controller  of  victualling  and  transports,  and  the  physician 
of  the  navy,  whose  title  in  1843  became  director-general 
of  the  medical  department  of  the  navy.  A number  of 
changes  have  since  been  made,  but  the  general  principle 
remains  the  same,  and  the  constitution  of  the  Admiralty 
Board  and  civil  departments  is  described  below.  The 
Board  consisted  of  the  First  Lord  and  four  Naval  Lords 
with  a Civil  Lord,  who  were  accustomed  to  meet  sometimes 
daily,  but  at  all  times  frequently  ; and  the  system  developed 
j provided  for  the  sub-division  of  labour,  and  yet  for  the 
i co-ordinated  exertion  of  effort. 

A fresh  system,  at  variance  with  Admiralty  tradition  and 
j practice,  was  introduced  by  Mr  Childers  in  1869.  But 
1 those  changes  have  now  almost  entirely  been  reversed.  The 
; system  of  intercommunication  in  the  Board  was  paralysed 
j by  an  attempt  to  lay  down  definite  rules  of  practice  and 
' to  define  what  was  essentially  indefinable.  When  Mr 
(When  succeeded  Mr  Childers  be  found  it  necessary  to 
modify  the  system  ; and  since  that  time  it  may  l*e  said  that 
I the  Admiralty  Board  has  resumed,  broadly,  the  character 
which  it  had  after  the  reorganization  of  Sir  James  Graham. 
The  merits  of  that  system,  as  conducing  to  elasticity  and 
flexibility  of  working,  have  been  pointed  out;  and,  what- 
ever its  disadvantages,  it  is  not  to  be  denied  that  the  system 
| has  worked  well  in  practice,  and  has  certainly  won  the 
approval  and  the  admiration  of  many  statesmen.2  Lord 
George  Hamilton  said,  before  the  ltoyal  Commission  on 
| civil  establishments,  1887,  that  “It  has  this  advantage, 

a The  Duke  of  Somerset,  Lord  Halifax.  Sir  J.  Graham,  Sir  F.  Baring, 
and  other*  Mate-1  that  “the  administrative  system  contrasted  moat 
favourably  with  any  department  they  bad  hern  connected  with,  os 
did  the  more  recent  commission  under  Lord  Hortington  a preoadoncy. 
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by  Mr  Baxter,  parliamentary  secretary  in  1871.  There 
have  Ken  instances  of  the  power  of  the  First  Lord  being 
misused,  and  in  relation  to  the  loss  of  tile  Captain  in 
1870,  it  seemed  a legitimate  conclusion  to  draw  from  th  ■ 
evidence  before  the  House  of  Lord*  committee  that  Mr 
Childers,  being  himself  nominally  responsible  for  sending 
this  vessel  to  sea,  constituted  himself  a judge  of  the  case, and, 
exempting  himself  from  blame,  distributed  censure  among 
a number  of  i«rsons,  while  he  placed  the  chief  weight  on 
the  Controller,  who  had  been  by  a former  board  specially 
relraaed  from  this  responsibility.1  The  truth  is  that  there 
existed  antecedently  to  the  Admiralty  patents,  and  now 
concurrently  exists  with  them,  an  undefined  power  based 
ujxiu  usage  enabling  the  First  Lord  to  net  independent  y 
of  his  colleagues.  This  is  a feature  of  administration  that 
evidently  springs  from  necessity  and  I edit!  cal  cx|>edienrr. 

The  case  of  the  Captain  had  a Iwnelicia!  uffcct  upon 
Admiralty  administration.  It  caused  the  Hoard  to  hr 
reinstated  in  its  former  position,  and  gave  once  more  to 
the  system  those  advantages  of  intercommunication  and 
consnltatiou  which  have  been  alluded  to.  it  cannot  be 


that  von  have  all  departments  represented  round  a tabic, 
and  that  if  it  is  necessary  to  take  quick  action,  you  can 
do  in  a few  minutes  that  which  it  would  take  hours  under 
another  system  to  do”  ; and  the  re]wrt  of  the  Koyal  Com- 
mission of  1889  remarked  that  “ The  constitution iof  the 
Board  of  Admiralty  appears  to  us  well  designed,  anil  to  be 
placed  under  present  regulations  on  a satisfactory  footing 
The  special  characteristics  of  the  Admiralty  Board 
which  have  been  described  are  accompanied  by  a very 
peculiar  and  noteworthy  feature,  which  is  not 
withnnt  relation  to  the  untrammelled  and  un- 
defined operations  of  the  Admiralty.  This  feature  arises 
from  the  dwcrqiancy  between  the  Admiralty  patent  and 
the  Orders  in  Council,  for  the  Admiralty  is  not  adminis- 
tered according  to  the  terms  of  the  patent  which  invests 
it  with  authority,  and  its  operations  raise  a singular  point 
in  constitutional  Lw. 

The  legal  origin  of  the  powers  exorcised  by  the  First  I 
Lord  and  the  Board  itself  is  indeed  curiously  obscure. 
Under  the  patent  the  full  l»ower  and  authority  are  con- 
ferred upon  “ any  two  or  more  ’’  of  the  commissioners, 


“any  three  or  more  of  you. 

Will.  IV.  c.  40  that  two  Lords  received  the  neoesaary 


Graham,  anil  .Sir  Churl .-s  Wood,  afterwards  laird  Halifax, 
authority  to  lenlixeauy  action  of  the  Board  ; but  already,  I held  the  view  that  the  Firat  Lord  was  singly  and  personally 
undCTan  Act  of  3 George  IV,  two  Lords  had  been  ! respon*ble  for  the  sufficiency  of  the  tot. 


Sir  Arthur 


members.  We  therefore  find  that  the  legal  authority  of  | tec 
the  Board  under  the  patent  is  v 
in 

responsibility - 

and  in  the  Order  in  Council  of  19th  March  1872  the 
First  Lord  was  nude  “ responsible  to  your  Majesty  and  to 
Parliament  for  all  the  business  of  the  Admiralty.”  As  a 


. Board  under  the  patent  is  vested  intbs  Board ; but  | responsible;  whilst  Sir  Anthony  Hoskins  assigned  there- 
thvTorder  in  Couudl  of  14th  January  1869  the  sole  j sponsibility  to  the  Find  Lord  alone  with  certain  qnalffica- 
.vmsihiUty  of  the  First  Lord  was  officially  laid. down,.  | Lons, ^.^^“^“^X  the  organisation 

which  now  exists,  the  Board  of  Admiralty  consists  of  the 
First  Lord,  the  first  and  second  Naval  Lords,  the  Additional 
matter  of  fact,  the  authority  of  the  F’irst  Lord,  independent  I Naval  Lord  and  Controller,  the  junior  ^’nvJLord.an  to 
of  his  colleagues,  hail  existod  in  an  undefined  manner  from  Cm!  Lord,  who  are 

ancient  times.  Before  a select  committee  of  the  House  : of  Lord  High  Admiral,  and  with  them  arc  the  parliamentarv 
of  Commons  in  1861  the  Duke  of  Somerset  stated  that  | an, 11 immeial  secretary  and  the  to^Luy.  A» 

« • i i Tri- . t j ,...Gkia  u.n  Ha*  Ix-rn  exi»l*uned.  the  I irst  Lord  is  reMinnsible  uuucr  in- 


he  considered  the  First  Lord  responsible,  that  he  had 
always  “acted  under  that  impression,”  and  that  he 
believed  “all  former  First  Lords  were  of  this  opinion”; 
while  Sir  James  Graham  said  that  “ the  Board  of 
Admiralty  could  never  work,  whatever  the  patent  might 
be,  unless  the  First  Lord  were  supremo,  and  did  exorcise 
constantly  supreme  and  controlling  authority."  It  its  not, 
therefore,  surprising  to  find  that  there  has  been  undoubt- 
edly direct  government  without  a Board.  Thus,  in  the 
operations  conducted  against  the  French  channel  jiorte  in 
1803-4,  Lord  Melville,  then  First  Lord,  took  steps  of 
great  importance  without  the  knowledge  of  his  colleagues, 
though  he  afterwards  liowod  to  their  views,  which  did  not 
coincide  with  his  own.  Again,  when  Lord  Gambit- r was 
sent  to  Copenhagen  in  1807,  ho  was  instructed  to  obey  all 


has  been  explained,  the  First  Lonl  is  responsible  t 
Orders  in  Council  to  the  Crown  and  to  Parliament  for  a! 
Admiralty  business.  In  the  hands  of  the  other  Lords  and 
secretaries  rest  duties  very  can'fully  defined,  and  they 
direct  the  civil  departments  which  are  the  machinery  cl 
naval  administration.  The  first  Naval  Lord,  the  second 
Naval  Lortl,  and  tin*  junior  Naval  Lord  are  responsible  to  the 
First  Lord  in  relation  to  so  much  of  the  business  concerning 
the  personnel  of  the  navy  and  the  movements  and  condition 
of  the  fleet  as  is  confided  to  them,  and  the  Additional  Naval 
Lord  or  Controller  is  responsible  in  the  same  way  for  the 
material  of  the  navy ; while  the  parliamentary  secretary 
has  charge  of  finance  and  some  other  business,  and  the  Civil 
Lord  of  all  shore  works — i.e.,  docks,  buildings,  kc.  and 
the  permanent  secretary  of  sj Fecial  duties.  Tlte  1*  irst  Lord 


orders  from  the  King,  through  the  iirincipal  Secretary  of  | of  the  Admiralty  is  the  cabinet  minister  through  * nom 

the  navy  receives  its  political  directiou  m accordance  wuli 
imperial  |*olicy.  lie  is  the  representative  of  the  navv  in 
Parliament,  which  looks  to  him  for  everything  concerned 
with  naval  affairs.  The  members  of  the  Board  are  his 
advisers  ; but  if  their  advice  is  not  accepted,  they  have  no 
remedy  except  protest  or  resignation.  It  cannot  be  denied 
that  the  responsibility  of  the  members  of  the  Board,  u 
their  advice  should  be  disregarded,  must  cease,  and  it  is 
sufficiently  obvious  that,  the  remedy  of  resignation  will 
not  always  commend  itself  to  those  whose  j>oaition  and 
advancement  depend  uj»ou  the  favour  of  the  Government. 


State  for  war,  and  in  this  way  received  orders  to  atbick 
Copenhagen,  which  were  unkuown  to  all  but  the  First 
Lord.  In  a similar  way  the  secretary  of  the  Admiralty 
was  despatched  to  Paris  in  1815  with  instructions  to  issue 
orders  as  if  from  the  Board  of  Admiralty  when  directed 
to  do  60  by  the  foreign  secretary  who  accompanied  him, 
and  these  orders  resulted  in  Napoleon’s  capture.  These 
instances  were  cited,  except  the  first  of  them,  by  Sir  Janies 
Graham  before  the  select  committee  of  the  House  of 
Commons  in  1861,  in  order  to  illustrate  the  elastic  powprs 
under  the  putent  which  enabled  the  First  Lord  to  take 
immediate  action  in  matters  that  concerned  the  public 
safety.  It  is  uot  surprising  that  this  peculiar  feature  of 
Admiralty  administration  should  havo  attracted  adverse 


1 The  late  Admiral  Sir  Cooper  Key,  when  director  of  narnl  ord- 
nance during  Mr  Childers'*  lultmtiialntOon,  olwervrd  to  the  writer  that 
, , -la  1 at  T>  , |»o  First  land  of  the  Admiralty  knew  so  little  of  the  working  of 

criticism,  and  have  led  some  minds  to  regard  the  Board  Admiralt  y as  Mr  Childers,  teL-ause,  owing  to  the  diMiontinumKeefikard 
as  “a  fiction  not  worth  keeping  Up” — a view  expressed  . wettings,  he  lost  the  groat  advantage  of  hearing  the  di*cu*6ion.  1H.V.U.) 
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Sin* thing  will  be  said  a little  later  concerning  the  work- 
ing of  the  system  and  the  relation  of  the  First  Lord  to  the 
Board  ih  regard  to  the  navy  estimates.  Iu  addition  to 
grocral  direction  and  supervision,  the  First  Lord  has  special 
charge  of  promotions  and  removals  from  the  service,  and 
of  matters  relating  to  honours  aud  rewards,  as  well  us  the 
appiintments  of  flag  officers,  captains,  and  other  officers  of 
the  higher  ranks.  With  him  rests  also  the  nomination  to 
caul  cadetships  for  the  major  part  and  assistant  clerkships. 

Apart  from  the  First  Lord,  the  first  Naval  Lord  is  the  most 
important  officer  of  the  Hoard  of  Admiralty.  It  seems  to 
be  umjtK’stionablc  that  Sir  James  Graham  was  right  in 
dttaibiiig  the  senior  Naval  Lord  as  his  44  first  naval  ad- 
viser.'’ Theoretically,  the  first  Naval  Lord  is  resivonsiblc  for 
the  personnel  of  the  fleet ; but  in  practice  be  is  necessarily 
coocerned  with  the  material  also  as  soon  as  it  is  put  into 
coBiniission,  and  with  the  actual  commissioning  of  it.  It 
it  correct  to  aay  that  lie  is  chiefly  concerned  with  the 
enpiovment  of  the  fleet,  though  his  advice  has  weight  in 
regard  to  its  character  and  sufficiency,  and  is  always 
sought  in  relation  to  the  shipbuilding  programme. 
Broadly  speaking,  the  first  Naval  Lords  duties  and  authority 
rover  the  fighting  efficiency  and  employment  of  the  fleet, 
and  upon  him  and  upon  the  Controller  the  naval  busi- 
nrn  of  tlw  country  largely  falls.  He  directs  the  opera- 
tions of  the  ;ulmiral  superintendent  of  naval  reserves  in 
Pefiu'd  to  ship-,  th*  hydrographer,  the  director  of  naval 
cediiaiK*,  so  far  as  the  gunnery  and  torjiedo  training 
p-uUidmienU  are  concerned,  and  the  naval  intelligence 
•k|artiiM;nt,  and  be  bus  charge  of  all  matters  relating  to 
dittphae.  The  mobilization  of  the  fleet,  both  in  regard 
to  precunei  and  material,  also  falls  to  him,  and  among  a 
of  other  business  in  his  detriment  are  necessary 
pfvpuotiuns  for  the  protection  of  trade  and  tin?  fisheries, 
h will  thus  be  seen  that  the  first  Naval  Lord  is  the  chief 
u®**r  ‘d  the  Hoard  of  Admiralty,  and  that  the  operations 
0 otbvr  meuiljers  of  the  Hoard  all  have  relation  to  his 
*ori£*  *hicli  is  no  other  than  preparation  for  war.  It 
Iu*>  be  remarked  that  it  appears  most  necessary  to 
tl*  Naval  Lords  frequently,  so  that  there  iuay 
. 'j*  ^ tk*  Board  some  one  who  l possesses  recent 

"■*  with  the  sarviee  afloat. 

The  second  Naval  Lord  may  l«e  regarded  as  the  coadjutor 
0 **  | Naval  Lord,  with  whose  operations  hi»  duties 

related,  though,  like  every  other  member  of 
Loud,  he  i*  subordinate  only  to  the  First  Lord.  The 
utjt-s  of  the  wood  Naval  Lord  arc  wholly  concerned  with 
°f  the  fleet,  the  manning  of  the  navy,  and 
usUon.  In  his  hands  rests  the  direction  of  naval 
yjjj  tljf  affairs  of  the  royal  marine 
lushT  t*i  lfaUjlli^  v***hlushiuenUj  and  colleges  are  in 
. , . • He  appoints  navigating  officers  aud  lieutenants 

iiudsl^  **  to  command),  sub  - lieutenants, 

k I1?*®*  and  cadets,  engineer  officers,  gunners,  and 
m wains,  and  supervises  the  management  of  the  reserve. 

Pfo'’luoe  is  the  mobilization  of  the  personnel, 
y coastguard  and  the  royal  naval  reserve. 

r i ’ L Ike  first  aud  second  Naval  Lords  work  togetlier, 

***  ®|wo  occasion  < ’ - ’ 


\>,  U*  Hm,^Tiat0*Lrepl““ ,9“oh  otb,:'  ■ 11  w"  <*PL*in«l 
ju:.  of  Lords  committee 

lat  the  two  t 

ydcti  T-T,r^  Grey  and  Vice-Admiral 


ditid  — vi  vwrds  committee  in  1871— and  the  con- 
tiZ  ptevailo— ■ that  the  two  senior  Naval  Lords — at 


a,.  — mat  the  two  se 

Admiral  Sir  Frederick  Gi.„ 

^'inul  I!?  ln,  c?^8*4tl^  communication  in  relation  to  the 
that  tarh  ? & ° • . P8  *he  manning  of  the  fleet,  and 
auy  r ln^nutely  the  other’s  work,  ami  when  twees- 

***°  charge  of  it  with  perfect  confidence.1 
‘“P^rtant  are  the  duties  that  fail  to  the  Additional 


!*■  11  Naral  Lord  can  only  ;jo  on  leave  hy 

u ' Wur*  wu  * colleague  already  ovcrvvti^l.tcd  with  work. 


Naval  Lord  and  Controller.  lie  has  charge  of  everything 
that  concerns  the  material  of  the  fleet,  aud  his  operations 
are  the  complement  of  the  work  of  the  first  Naval  Lord. 
A great  number  of  civil  dc|KirtineuU  are  directed  by  the 
Controller,  and  his  survey  and  supervision  extend  to  the 
dockyards  and  building  establishments  of  the  fleet.  He 
submits  plans  to  the  board  for  new  ships,  and  is  respons- 
ible for  carrying  into  effect  its  decisions  in  regard  to  all 
matters  of  construction  and  equipment.  The  building 
operations  both  in  the  dockyards  and  in  private  yards 
are  therefore  under  his  supervision.  Iu  regard  to  all 
these  matters,  the  director  of  uaval  construction  and  the 
engineer -iu -chief  are  the  heads  of  the  civil  dejurtineuU 
that  carry  on  the  work.  Again,  the  controller  is  respons- 
ible in  regard  to  armament  —both  gunnery  and  torjiedo — 
aud  it  is  the  work  of  his  department  to  sec  to  all  gunnery 
and  torjiedo  fittings,  and  to  magazines,  shell-rooms,  and 
electric  a|>paratus.  The  officer  iu  immediate  charge  of 
this  brunch  of  the  Controller’s  work,  under  his  direction,  is 
the  director  of  naval  ordnance.  Iu  regard  to  work  at  the 
dockyards  (9.0.)  the  Controller  is  aided  by  the  director  of 
dockyards.  He  supervises  this  officer  in  preparing  the 
programme  of  work  done  in  the  dockyards,  the  provision 
of  the  material  required,  and  its  appropriation  to  parti- 
cular work  in  accordance  with  tins  programme.  Other 
officers  who  conduct  great  operations  under  the  authority 
and  responsibility  of  the  Controller  are  the  director  of 
stores,  who  maintains  all  necessary  supplies  of  coal  aud 
stores  at  home  aud  abroad,  and  examines  the  store 
accounts  of  shifts,  aud  the  inspector  of  dockyard  expense 
accounts,  who  has  charge  of  the  accounts  of  dockyard 
expenditure  and  seeing  that  outlay  is  charged  as  directed. 
In  regard  to  the  navy  estimates,  the  Controller,  through 
his  subordinates,  is  re8|x)usiblo  for  the  preparation  and 
administration  of  votes  8 aud  9 (those  for  shipbuilding 
and  naval  armaments),  except  in  regard  to  some  sub- 
headings of  the  former,  ami  thus  in  the  year  1900-1  for 
the  expenditure  of  something  like  .£15,000,000. 

The  junior  Naval  Lord  has  in  his  hands  the  very  important 
duties  that  are  concerned  with  the  transport,  medical,  and 
victualling  services,  as  well  as  the  regulation  of  hospitals, 
the  charge  of  coaling  arrangements  for  the  fleet,  ;uid  other 
duties  that  conduce  to  the  practical  efficiency  of  the  navy. 
He  also  apfioints  chaplains,  naval  instructors,  medical 
officers  (except  iu  social  cases),  and  officers  of  the  account- 
ant branch.  A vast  business  in  regard  to  the  internal 
economy  of  ships  greatly  occupies  the  junior  Lord.  He 
has  charge,  for  example,  of  uniforms,  prize  - money, 
bounties,  naval  savings  bunks,  and  pensions  to  seamen 
aud  marines,  and  the  widows  of  naval  and  mariue  officers. 
The  work  of  the  junior  Naval  Lord  places  under  his  direction 
the  director  of  transports,  the  director-general  of  the  Medical 
Department,  the  director  of  victualling,  and,  in  regard  to  par- 
ticular matters,  the  director  of  stores,  the  accountant-general, 
the  chaplain  of  the  fleet,  aud  the  Intelligence  Department, 
10  far  a*  the  junior  Lotd’i  department  is  concerned. 

The  Civil  Lord  supervises,  through  the  director  of  works, 
the  Works  Department,  dealing  with  Admiralty  building* 
ami  works,  construction  and  labour,  contracts,  aud  pur- 
chases of  building  stores  and  laud.  He  is  also  respons- 
ible for  the  civil  staff  of  the  naval  establishments,  except 
in  regard  to  certain  officials,  and  lor  duties  connected 
with  Greenwich  Hospital,  com | passionate  allowances,  charit- 
able funds,  and  business  of  like  character.  The  accountant- 
general,  in  regard  to  these  matters,  is  directed  by  bun,  aud 
the  director  of  Greenwich  Hospital  is  under  his  authority. 

The  parliamentary  aud  financial  secretary  is  responsible 
for  the  finance  of  the  department,  the  navy  estimates,  and 
matters  of  expenditure  generally,  and  is  consulted  m 
regard  to  all  matters  involving  reference  to  the  Treasury. 
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H.s  position  in  regard  to  eitim»te«  »nd  expenditure  is  wry 
important,  and  the  accountant  general  is  his  officer,  while 
he'  has  financial  control  over  the  director  of  contracts. 
The  financial  secretary  also  examines  proposals  for  new 

CIAmolt7mi«rtant  official  of  the  Board  U the  permanent 
secretary,  whose  office  has  been  described  as  the  nerve- 
centre”  of  the  Admiralty,  since  it  « the  channel  through 
which  [tapers  for  the  Lords  of  the  Admiralty  l^  fo  he 
inter -coinmunication  of  departments  and  for  the  corre- 
spondence of  the  Board.  The  tradition  of  Admiralty 
procedure  largely  rests  with  the  [lermancnt  secretary,  and 
it  is  most  important  that  he  should  be  chosen  from  one  of 
the  branches,  and  should  have  served  in  as  many  of  them 
as  possible,  in  order  that  he  may  possess  a thorough 
knowledge  of  the  theory  and  practice  of  the  Admiralty 
system.  In  addition  to  the  secretarial  duties  of  the 
[iermanent  secretary's  department,  the  permanent  secre- 
tary has  charge  of  the  military,  naval,  and  legal  branches, 
each  under  a princi[atl  clerk,  the  civil  branch,  and  the 
record  office.  The  various  branches  deal  with  matters 
concerning  the  commissioning  of  ships  ana  the  distribu- 
tion of  the  fleet,  and  the  manning  and  discipline  of  the 
navy,  with  other  associated  matters,  being  the  channels 
for  the  operations  of  the  Naval  Lords.  It  is  a highly 
important  function  of  the  department  of  the  permanent 
secretary  to  preserve  the  inter- related  working  of  the 
various  departments,  and  to  keep  unbroken  the  thread  of 
administration  when  a new  Board  is  constituted. 


Fir  it  Jjardi. 

Rt.  Hon.  George  J.  Goschcn, 
March  1871. 

Rt.  Hon.  George  Ward  Hunt, 
March  1874. 

Rt.  Hon-  William  Henry  Smith, 
August  1877. 

The  Earl  of  Northbrook,  May 
i860. 

Lonl  George  Hamilton,  July 

1885. 

The  Marquis  of  Ripon,  K-G., 
February  1886. 

Lori  George  Hamilton,  August 

1886. 


Earl  Spencer,  K.G.,  Auguat 
1S92. 

Rt  Hon.  George  J.  Goschen, 
July  1895. 

The  Earl  of  Solbome,  November 
i 1900. 


.Senior  Xaval  Lords. 

(1)  Vice -Ailm.  Sir  Sydney  C. 
Daerca,  K.C.B.  • 

(2)  Adm.  Sir  Alexander  Milno, 
O.C.B. 

(1)  Adm.  Sir  Alexander  Milne, 
G.C.B. 

(2)  Adm.  Sir  Hastings  It  \cl- 
verton,  G.C.B. 

(1)  Adm.  George  G.  Wellesley. 

C.B. 

(2)  Adm.  Sir  Astley  Cooper 

Key,  K.C.B. 

Adm.  Sir  Astley  Cooper  Key, 
K.C.B.  , _ 

Vice- Adm.  Arthur  W.  Acland 
Hood,  C.B. 

Adm.  Lord  John  Hay,  K-C.B. 

(1)  Adm.  Sir  Arthur  W.  Aclaml 
Hood,  K.C.B. 

(2)  Adm-  Sir  R.  "V  escy  Hamil- 
ton, K.C.B. 

(3}  Adin.  Sir  Anthony  H.  Hew- 
kinB,  K.C.B. 

(1)  Ailm.  Sir  Anthony  H.  Hos- 
kins, K.C.B. 

(2)  Adm.  Sir  Frederick  W. 
Richards,  K.C.B. 

(1)  Adm.  Sir  Frederick  w. 
Richards,  K.C.B. 

(2)  Vice -Adm.  Lord  Valter 
Kerr.  K.C.B. 

Adm.  Lonl  Walter  Kerr,  K.C.li. 


The  following  is  a list  of  the 
aiuc*  1832 : — 

First  Lords. 

Sir  James  R.  0.  Graham,  Bart., 
November  1830. 

Lord  Auckland,  June  1834. 


Earl  de  Grey,  Dcceinlier  1834. 

ford  Auckland,  April  1835. 

The  Earl  of  Minto,  G.C.B., 
September  1835. 

The  Earl  of  Haddington,  Sep. 
tember  1811. 

The  E»rl  of  ESlcnborough,  Janu- 
ary 1846. 

The  Karl  of  Auckland,  July 
1846. 

Sir  Francis  Thornhill  Baring, 
Bart.,  January  1849. 

The  Duke  of  Northund«rlaad, 
K.G.,  Fcbmary  1852. 

Sir  James  R.  0.  Graham,  Bart., 
January  1853. 

Sir  Charles  Wood,  March  1855. 


Sir  John  Takingtou,  Bart,, 
March  1858. 

The  Duke  of  Somerset,  June 
1859. 


Sir  John  S.  Pnkington,  Bart., 
G.C.B.,  July  1866. 

Rt.  Hon.  Henry  Thomia  Lowry 
Cony,  March  1867. 

Rt.  Hon.  Hugh  Culling  Eardley 
Childers,  Decern  her  186S. 


First  Lords  and  first  Naval  fords 

Senior  Xaval  fortfa. 

Rear  • Adm.  Sir  Thomas  M. 
Hardy. 

(1)  Rear- Adm.  Sir  Thomas  M. 
H«rdy. 

(2)  Rear-Adm.  the  lion.  Georgo 
If.  L.  Dunrlas. 

(3)  Rear  • Adm.  Sir  Charles 
Adam. 

Vice- Adm.  Sir  John  P.  Bereaford. 
K.C.B. 

Rear- Adm.  Sir  Charles  Adam. 
Rear- Adm.  Sir  Charles  Adam. 

Adm.  Sir  George  Cockburu, 
G.C.B. 

Adm.  Sir  George  Cockbum, 
G.C.B. 

(1)  Vice  • Adm.  Sir  Charles 
Adam,  K.C.B. 

(2)  Rear  • Aim.  James  W.  D. 
Dundas,  C.B. 

(D  Rear  - Adm.  James  W.  D. 
Dundas,  C.B. 

{2>  Rear -Adm.  the  Hon.  M. 


Fitzhanlinge  Berkeley,  C.B. 
Rear- Adm.  Hyde  Barker,  C.B. 

(1)  Vice -Adm.  Hyde  Parker. 
C.B. 

(2)  Rear-Adin.  the  Hon.  M. 
Fitxhaidinge  Berkeley,  C.B. 

(1)  Reir  • Adm.  the  Hon.  M 
Fitzhardingo  Berkeley,  C.B. 

(2)  Rrar-Adm.  the  lion.  Sir 
Richard  S.  Dundas,  K.C.B. 

Viee-Adru.  William  Fanshawc 
Martin. 

(1)  Vice -Adm.  the  Hon.  Sir 
Richard  S.  Dundas,  K.C.  B. 

(2)  Rear  • Adm.  the  Hon.  Sir 
t Frederick  W.  Grey,  K.C.B, 

Vice- Adm.  Sir  Alexander  Milne, 
K.C.B. 

Vice-Adm.  Sir  Alexander  Milno, 
K.C.B. 

Vico- Adm.  Sir  Sydney  C.  Dacrcs, 
K.C.B. 


III.  TJun'i MM  and  Jlti/mmiilily.  — The  manner  in 
which  the  Admiralty  Board  conducts  the  great  qwrationa 
under  its  charge  has  been  indicated.  It  would  be  impos- 
sible here  to  describe  it  in  detail,  though  something  con- 
cerning the  civil  departments,  which  are  the  machinery 
of  naval  administration,  will  be  found  below.  It  will, 
however,  indicate  the  character  of  Admiralty  administra- 
tion if  we  explain  to  some  extent  the  conditions  vnn 
surround  the  preparation  of  the  estimates  and  the 
shipbuilding  programme,  the  more  so  because  this  matter 
has  been  the  battle-ground  of  critics  and  supporters  m 
the  Admiralty.  It  has  already  been  poiuted  out  that  the 
Naval  Lords,  if  they  dissent  from  the  estimates  that  arc 
presented,  have  no  remedy  but  that  of  protest  or  resigns- 
j tion.  Into  the  controversies  that  have  arisen  as  to  the 
! responsibility  of  the  several  Lords  it  is  uunecessar)  to 
enter  here.  The  Admiralty  Board  oosaessea,  in 
character  of  a council,  and  its  members  can  only  i>e  he « 
responsible  for  their  advice.  It  has  even  been  contends 
that,  in  the  circumstances,  it  should  not  be  incum  >en 
upon  them  to  sign  the  navy  estimates,  and  there  have 
been  instances  in  which  the  estimates  liave  been  prv* 

! sented  to  Parliament  without  the  signature  of  certain 
Naval  Lords.  It  is  in  any  case  obvious,  as  has  been  ex- 
; plaiued  above,  that  the  ultimate  responsibility  IJ1US 
always  rest  with  the  First  Lonl  anil  the  Cabinet,  by  whom 
■ the  policy  of  the  country  is  shajied  and  directed.  In  the 
report  of  the  Hartington  Commission  to  inquire  into  the 
civil  and  professional  administration  of  the  Naval  and 
Military  Departments,  and  the  relation  of  these  ‘jeI^r  ' 
meats  to  each  other  and  to  tin-  Treasury,  the  following 
recommendation  occurs  : “ On  the  First  Lord  alone  ahou  t 
rest  the  responsibility  of  deciding  on  the  provision  to*1 
made  for  the  naval  requirements  of  the  empire,  and  « 
existence  of  a council  should  be  held  in  no  degree  f> 
diminish  that  responsibility.” 

Two  conditions  primarily  rule  the  determination  ® 
the  strength  of  the  navy.  They  are,  the  foreign  poll*)'  0 
I the  Cabinet,  and,  on  the  ground  of  practical  expediency, 

I the  amount  of  money  available.  “The  estimates  an 
1 strength  of  the  navy/’  said  Rear-Admiral  Hotham  before 
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the  select  committee  on  the  navy  estimates,  1888,  “are  matter  that  falls  into  the  operations  of  the  Naval  Intelli- 
mattcrs  for  the  Cabinet  to  determine.”  “ Expense,”  said  genee  Department,  which  has  been  described,  though  not 
Sir  Anthony  Hoskins,  “governs  everything.”  The  needs  with  perfect  accuracy,  and  certainly  in  no  large  sense,  as 
tA  the  empire  and  financial  considerations,  as  it  is  scarcely  “ the  brain  of  the  navy.”  That  department  is  under  tho 
wcessary  to  remark,  may  prove  to  be  antithetical  condi-  direction  of  the  first  Naval  Lord. 

tocos  governing  the  same  problem,  and  in  practice  it  The  shipbuilding  programme  may  be  described  as  tho 
follows  that  the  Admiralty  Board  directs  its  operations  in  corner-stone  of  the  executive  business  of  the  Admiralty, 
accordance  with  the  views  of  the  Government,  but  limited  because  upon  it  depends  very  largely  the  preparation  of 
by  the  public  funds  which  are  known  to  be  available,  all  tho  other  votes  relating  to  numbers,  stores,  victualling, 
Such  considerations  suggest  a practical  limitation  of  re-  clothing,  Ac,  But  if  the  Admiralty  Board  is  responsible 
spoDsibiiity,  so  far  as  the  several  Lords  of  the  Admiralty  through  tho  First  Lord  for  the  preparation  of  the  estimates, 
ire  concerned,  but  it  may  be  presumed  to  be  their  duty  it  is  also  charged  with  the  business  of  supervising  ex- 
individually  or  collectively  to  place  their  views  before  tho  penditure.  In  this  matter  tho  financial  secretary  plays  a 
First  Lord;  and  Lord  George  Hamilton  told  tho  select  ' large  part,  and  is  directed  to  assist  the  spending  depart- 
ccmmittee  of  1888  that,  if  his  colleagues  should  represent  ' meat  of  the  Admiralty  in  their  duty  of  watching  the  pro- 
to him  that  a certain  expenditure  was  indispensable  for  gross  of  their  liabilities  and  disbursements.  Some  notes 
the  efficiency  of  the  service,  he  would  recognize  that  all  on  Admiralty  finance  will  be  found  below  (parts  iv.,  vii.). 
financial  considerations  should  be  put  on  one  side.  The  The  shipbuilding  votes  set  the  larger  machinery  of  tho 
cocnnussioners  rt-jx>rted  that  this  was  the  only  common-  Admiralty  in  motion.  The  executive  departments,  except 
view  of  the  matter,  and  that  it  was  difficult  to  see  on  in  regard  to  the  hulls  and  machinery  of  ships  and  the 
what  other  footing  the  control  of  navy  expenditure,  con-  special  requirements  of  the  director  of  works,  do  not  make 
Hirtttrtly  with  responsibility  to  Parliament,  could  be  placet!,  purchases  of  stores,  that  work  resting  with  the  director  of 
Two  practical  considerations  arc  bound  up  with  the  navy  contracts.  Most  of  the  important  executive  and 
shipbuilding  programme — tho  carrying  forward  of  tho  spending  branches  are  in  the  department,  of  the  Controller, 
week  in  hand  and  the  new  construction  to  be  begun,  sinco  and  it  will  be  well,  while  we  arc  dealing  with  the  material 
it  is  absolutely  necessary  that  proper  provision  should  be  side  of  the  navy,  to  describe  briefly  their  character  and 
made  for  the  employment  and  distribution  of  labour  in  duties.  The  civil  branches  of  the  navy  tributary  to 
the  dockyards,  and  for  the  purchase  of  necessary  materials,  the  Controller  are  those  of  the  director  of  naval  const  rue - 
Turounh  the  director  of  naval  construction  and  tho  tion,  the  engineer-in-chief,  the  directors  of  naval  ordnance, 
dm-ctor  of  dockyards,  the  Controller  is  kept  informed  as  of  dockyard^,  and  of  stores,  and  the  inspector  of  dockyard 
t * tlic  progress  of  work  and  the  amount  of  labour  expense  accounts.  The  first  duty  of  tho  Controller  is,  as 
i*lQiml,  as  also  in  regard  to  the  building  facilities  of  tho  has  been  explained,  in  relation  to  the  design  and  con- 
Vink  These  matters,  in  a general  way,  must  form  a struction  of  ships  and  their  machinery,  ami  the  executive 
subject  of  discussion  between  tho  first  Naval  Lord  and  the  officials  who  have  charge  of  that  work  are  the  director  of 
Controller,  who  will  report  on  tho  subject  to  the  First  Lord,  naval  construction  and  the  engineer-in-chief,  whose  opera- 
i”  “cwiiitant -general,  as  the  financial  officer  of  the  tions  are  closely  inter -related.  A vast  administrative 
ttT”'  be  called  upon  to  place  the  proposed  estimates  stride  lias  been  made  in  this  particular  branch  of  tho 
up'ii  a financial  basis,  and  when  the  views  of  the  Cabinet  Admiralty.  The  work  of  design  and  construction  now  go 
known  as  to  the  amount  of  money  available,  the  forward  together,  and  the  Admiralty  designers  are  in  close 
_ departments  charged  with  the  duty  of  preparing  touch  with  tho  work  in  hand  at  tho  dockyards — a condi- 
various  votes  will  proceed  with  that  work.  The  tion  which  did  not  exist  twenty-five  years  ago.  This  has 
..nct*  *****  alluded  to  is,  of  course,  found  in  the  been  largely  brought  about  by  the  institution,  in  1883,  of 
r t^a*ea  the  previous  year,  modified  by  the  new  the  royal  corps  of  naval  constructors,  whose  members 
ari*®.  There  has  been  in  jiast  times  a interchange  their  duties  between  tho  designing  of  ships  at 
wiSiA’  C^aractcr  in  our  shipbuilding  programmes,  but  ! the  Admiralty  and  practical  work  at  the  dockyards.  It 
which 1 >?lro^uct‘on  the  Naval  Defence  Act  of  1889,  ; is  through  the  director  of  naval  construction  that  many  of 
c,  00  ahead  and  was  not  content  with  hand-to-  the  spending  deportments  are  set  in  motion,  since  he  is 
aiiL  . a ^tter  state  of  things  hits  grown  up,  responsible  both  for  the  design  of  ships  and  for  their  con- 

url-  |\a  ar**er  *amo  responsibility,  a policy  char-  struction.  It  deserves  to  be  noticed,  however,  that  a 
CVruM  b7  something  of  continuity  has  been  developed.  ! certain  obscurity  exists  in  regard  to  tho  relative  duties  of 
i J ^ largest  factor  in  the  better  state  of  things  the  director  of  naval  construction  ami  the  director  of 
t/th  0 l”C  ®T0Wtk  a stron8  body  of  public  opinion  as  dockyards  touching  constructive  works  in  the  yards, 
f.-'f  ^ jr,ll^Du>iVallle  of  tho  navy  for  national  and  imperial  The  former  officer  has  also  charge  of  all  the  work  given 
U * 0 Government  could  have  carried  forward  the  out  to  contract,  though  it  is  the  business  of  the  dock- 
Jur  WfJ(! . "”ich  has  been  accomplished  for  the  British  yard  officials  to  certify  that  the  conditions  of  the  con- 
the "mi ru  n # *°n  without  the  impulsion  and  tract  have  been  fulfilled.  In  all  this  work  tho  director 

AtJth  • poWic  °l,inioD-  of  naval  construction  collaborates  with  the  engineer-in- 

Morv  \h*  T and  related  matter  that  comes  chief,  who  is  an  independent  officer  and  not  a subordinate, 
,,f  guj  1 ^iri  Admiralty  is  the  character  and  design  and  whose  procedure  in  regard  to  machinery  closely 
gtoaJ/ . be  naval  members  of  the  Board  indicate  the  resembles  that  adopted  in  the  matter  of  con  tract -built 
•ketrinU*-  ^Uu  itle*  desired,  and  it  is  the  practice  that  the  ship*. 

Panted  in  accordance  with  the  instructions,  The  director  of  naval  ordnance  is  another  officer  of  the 
aod  af(  by  the  first  Naval  Lord  and  the  Controller  Controller’s  Department  whose  operations  are  very  closely 

hitter  »h-  j Board.  The  design  then  takes  related  to  the  duties  of  the  director  of  naval  construction, 
of  *ben  it  1ms  received  the  final  sanction  and  the  relation  is  both  intimate  and  sustained,  for  in  the 

the  saine  ai  th  ^*rmo*  a'tered  without  the  sanction  of  Ordnance  Department  everything  that  relates  tognns,  fpm- 
ctber  W in  ^ smilar  procedure  is  fouud  in  the  mountings,  magazines,  torfido  apparatus,  electrical  fittings 

work*  ,i<  if*3  ° , Admiralty  Board,  such  as  shore-  for  guns,  and  other  electrical  fittings  is  centred.  A 
nUr  ^le  preparation  of  offensive  and  de-  singular  feature  of  this  branch  of  administration  is  that 

ns  of  warfare — the  last  being  a very  important  the  navy  long  since  lost  direct  control  of  ordnance  matters, 
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through  th*  .luties  connected  with  naval  gunncy,  formerly 
in  the  hands  of  the  master-general  of  the  ordnanee,  and 
those  of  the  Board  of  Ordnance— a department  common  to 
the  sea  and  land  service* -being  vested  in  ISM  n the 
Secretary  of  State  for  war.  A more  satisfactory  state  ot 
things  lias  grown  up  through  the  appointment  of  the 
director  of  naval  ordnance,  taking  the  place  of  the  naval 
officer  who  formerly  advised  the  director  of  artillery  at  the 
War  Office.  Expenditure  on  ordnance  has  also  been 
transferred  from  the  army  to  the  navy  estimates,  and  a 
Naval  Ordnanee  Store  Department  has  lain  created.  It 
cannot  he  Mid  that  the  condition  is  yet  satisfactory,  nor 
can  it  be  until  the  navy  has  control  of  and  responsibility 
for  its  own  ordnance.  The  assistant-director  of  torpedoes 
is  an  officer  instituted  at  the  Admiralty  within  recent 
years,  and  his  duty  is  to  assist  the  director  of  naval 
ordnance  in  all  torpedo  matter-.  . 

As  to  the  operations  of  the  director  of  dockyards  little 
need  be  said  here.  (Sec  Dockyaro*.)  This  officer  re- 
p'aod  the  surveyor  of  dockyards  in  1885,  at  almut 
which  time  the  inspector  of  dockyard  expense-account* 
was  instituted.  It  in  upon  the  director  of  dockyards 
that  the  responsibility  of  the  Controller  devolves  in  regard 
to  the  management  of  dockyards  and  naval  establish- 
ments at  home  and  abroad,  and  to  the  performance  of 
work  in  these  establishments,  ship  and  boat  building, 
maintenance,  repairs,  and  refit*.  In  this  department  the 
programme  for  work  in  the  dockyards  is  prepared,  os  well 
as  certain  sections  of  the  navy  estimate*. 

We  now  come  to  the  Stores  Department,  with  the 
director  of  stores  as  its  chief.  This  officer,  about  the  year 
1889,  took  over  the  storekeeping  duties  previously  vested 
in  the  storekeeper-general.  The  Naval  Store  Dejiartment 
is  charged  with  the  custody  and  issue  of  naval,  as  distin- 
guished from  victualling  and  ordnance  stores,  to  be  used 
in  naval  dockyards  and  establishments  for  the  building, 
fitting,  and  retiring  of  warships.  It  lias,  however,  no 
concern  with  store*  that  belong  to  the  Dejiartmcnt  of 
Works.  The  business  of  the  director  of  stores  is  also  to 


receive  and  issue  the  stores  for  ships  of  all  classes  in 
commission  and  reserve,  and  he  deal*  with  a vast  array  of 
object*  and  materials  necessary  for  the  fleet,  and  with  coals 
and  coaling.  He  frame*  the  estimates  for  hi*  department, 
but  his  purchases  are  made  through  the  director  of  navy 
contract*.  In  practice  the  main  business  of  the  Store* 
Deportment  i*  to  see  to  the  provision  of  stores  for  the 
navy,  and  to  the  proi*er  supply  of  these  at  all  the  cstalv 
lishments,  and  for  this  purpose  its  official*  direct  the 
movements  of  storeships,  and  arrange  for  the  despatch  of 
colliers,  the  director  lieing  charged  to  he  “ careful  to  pro 
vide  for  His  Majesty's  ships  on  foreign  stations,  and  for 
the  necessary  supplies  to  foreign  yards/’  Another  im- 
portant business  of  the  director  of  stores  is  the  examina- 
tion of  the  store  accounts  of  ship*  as  well  as  some  other 
accounts.  Although  the  director  of  stores  is  really  in  the 
department  of  the  Controller,  he  is  supervised  in  regard  to 
the  coaling  of  the  fleet  by  the  junior  Naval  I xml.  The 
inspector  of  dockyard  expense -account*  lia*  been  alluded 
to.  Ho  is  the  officer  charged  with  keeping  a record  of 
expenditure  at  the  dockyards  and  of  *u|K?rvising  ex^nse 
accounts. 

IV.  The  Materiel  of  the  Navy — Recent  Adminintratim. 
— Having  now  described  the  administrative  system  of  the 
navy,  taking  the  preparation  of  the  shipbuilding  pro- 
gramme as  an  illustration,  it  will  1»  well  here  to  recall  the 
recent  history  of  naval  administration  in  that  regard. 
The  shipbuilding  programme  is  the  beginning  of  the 
practical  work  of  administration,  because  the  Government 
having  shaped  its  |»olicy  and  indicated  it*  requirements 
and  the  possibilities  that  present  themselves,  the  material 


elements  of  naval  power  are  created,  and  the  persona!  ele- 
ments, with  all  that  concerns  the  training  of  officers  and 
men,  follow  aerording  to  the  necessities  implied  by  the 
existence  of  that  materiel.  Thi*  i»  not  to  say  that  the 
ship  i*  more  important  than  the  eomi«tny  who  are  m her, 
but  only  that  the  materiel  of  the  navy  constitutes  the 
conditions  for  which  the  personnel  are  embodied,  organ- 
ized and  trained.  It  will  he  obviou*  from  what  follow*, 
in  regard  to  the  shipbuilding  programmes  of  recent  years, 
that  the  development  of  the  licet,  conducted  to’  the 
Admiralty  under  the  authority  of  the  First  Lord  and  the 
Cabinet,  "has  been  largely  influenced  by  the  voice  of  public 
opinion.  A Government  in  power  ha*  strong  inducement 
to  keep  doam  expenditure  and  taxation,  and  the  stimulus 
I nf  a strong  laxly  of  public  opinion  appear*  to  lie  neeesmry 
in  order  to  insure  that  the  navy  shall  l>e  maintained  in 
adequate  strength.  This  is  a matter  which  cannot  be  over- 
looked in  anv  account  of  naval  administration.  In  tie 
.pring  of  1KT0  Mr  Childers  aaanred  lVrl lament  that  the 
navy  was  suffleient  for  any  duty  it  was  likely  to  lie  called 
on  to  perform — as  did  Lord  Cardwell  for  the  " 

1 June,  when  the  Franco-German  war  broke  out,  £’.,0(K>,UUQ 
was  voted  to  put  the  armed  forces  in  a state  of  efficiency, 
although  the  war  did  not  directly  affect  Great  Britain. 

At  the  time  of  the  Rnaao-TuAiah  war  great  uneasiness 
I was  manifested  in  the  United  Kingdom  a*  to  the  sufficiency 
of  the  navv,  ami  on  25th  January  18i8  a vote  of  credit 
of  £15,000,000  wa*  paused  by  the  House  of  Commons  to 
enable  the  Admiralty  to  make  good  the  deficiency. 

The  existing  programme  was  pushed  forward,  and  a 
numU*r  of  ship*  were  bought,  but  consistent  jkolicy  was  still 
1 absent  from  the  proceedings.  Again,  when  the  eat  1 mates  of 
1884-85  were  presented  iinea*ine*s  still  existed,  and  I*ord 
Northbrook  said  in  the  Housp  of  Lords  tliat  it  would  be  an 
extravagance  to  sjvend  £2,000,000  in  the  construction  of 
I large  ironclads,  and  that  the  great  difficulty  the  Admiralty 
would  have  to  contend  with,  if  they  were  granted 
£3,000,000  or  £4,000,000  for  the  purpose  referred  to, 
would  be  to  decide  how  they  should  spend  the  money. 
It  i*  true  that  at  the  time  the  mind*  of  naval  constructor* 
were  not  nettled  as  to  the  type  of  vessel  desirable,  anc 
that  there  were  many  fluctuations  of  opinion  in  rirgard  to 
naval  policy.  But  at  about  the  same  time  alarm  wa* 
spread  by  the  action  of  Russia  upon  the  Afghan  frontier, 
in  relation  to  what  wa*  known  as  the  “ Banjdeh  incident, 
and  Lord  Northbrook  introduced  a special  shipbuilding 
programme.  He  explained,  in  March  1885,  that  in  the 
navy  estimate*  for  the  year  there  would  be  an  increase  o 
£800,000  for  building  ships  by  contract  and  carrying  out 
1 the  programme  announced  in  the  previous  December.  In 
addition  the  navv  estimates  of  the  year  showed  the  further 
increase  of  £700,000,  making  a total  augmentation,  ex- 
clusive of  supplementary  estimates,  of  al>out  £1,50<V  • 

The  country  had  been  profoundly  moved  by  the  po Utica 
situation  abroad,  and  from  that  time  may  lie  said  to 
date  the  great  expansion  of  the  fleet  which  ha*  The  Steal 
taken  place  since  the  introduction  of  the  Naval 
Defence  Act  of  1880.  A jiowerful  agitation  Acu  * 
was  conducted  by  the  press,  and  at  length  the  noecssi  > 
of  a great  expenditure  was  recognized  by  the  Governmen 
In  the  previous  year  Lord  Charles  Beresford,  being  «** 
satisfied  with  the  provision  made  for  the  navy,  had  resign 
his  seat  at  the  Admiralty  Board,  proposing  a programme 
of  additional  ship  which  he  considered  to  lie  ncc«*saiy. 
Many  articles  were  contributed  to  the  press,  and  a meeting 
wa*  convened  in  the  City  of  Ixmdon  by  the  l^ord  Ma^or-’ 
so  that  pressure  was  put  upon  the  Government  and  t e 
I Admiralty,  and  a five  years’  programme  was  introduced  >y 
| Lord  George  Hamilton,  then  First  Lord.  As  a ground  <> 

I decision  in  regard  to  the  naval  strength  required,  the 
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Admiralty,  after  the  naval  manoeuvres  of  1888,  had 
directed  three  admirals — Sir  William  Dowell,  Sir  H.  Veeey 
Hamilton,  and  Sir  F.  Richards — to  furnish  a re|x)rt. 
They  arrived  at  the  following  conclusion  : **  It  will  not 
be  found  practicable  to  maintain  an  effective  blockade  of 
an  enemy's  squadrons  in  strongly  fortified  ports  by  keeping 
the  main  body  of  the  Hoot  off  the  j»ort  to  be  blockaded, 
without  the  blockading  battleship  being  in  the  proportion 
of  at  bast  five  to  three  to  allow  a sufficient  margin  for 
casualties,  to  which  the  enemy's  vessels  in  a secure  harbour 
would  not  be  exposed,  and  the  necessary  periodical  absence 
of  a portion  of  the  blockading  squadron  for  the  purpose 
of  replenishing  fuel,  making  good  defect*,  Ac.  A still 
larger  proportion  might  be  necessary  if  the  area  to  be 
covered  by  the  blockaders  was  extensive.”  It  may  be  said 
that  this  report  was  at  the  base  of  the  Naval  Defence 
Act  programme  and  of  those  which  have  followed  it,  and 
it  (tti  constantly  been  appealed  to  by  writers  and  speakers, 
though  it  ia  a question  whether  recent  development*  of 
foreign  navies  do  not  indicate  the  necessity  of  a larger  pro- 
portion  of  British  ships.  The  Naval  Defence  Act,  1889, 
52  Viet,  cap,  8,  being  u an  Act  to  make  further  provision 
for  naval  defence  and  defray  the  expenses  thereof,"  marked 
the  beginning  of  a larger  conception  on  the  part  of  the 
Gorcnunent  and  the  Admiralty  of  the  needs  of  the  British 
empire,  and  it  may  be  said  to  have  formed  the  practical 
beginning  of  the  existing  efficient  navy.  Shi|*?  were  in 
Mstenw* — the  Admiral  class,  for  example— of  an  earlier 
date,  but  it  is  nevertheless  true  that  the  vessels  put 
ia  hand  under  the  Naval  Defence  Act  marked  a real 
beginning.  The  preamble  of  the  Act  was  as  follow's  : “It 
is  expedient  that  a aim  not  exceeding  £21,000,000  be 
granted  for  the  ptir)jose  of  building,  arming,  equipping, 
and  completing  for  sea  vessels  of  Her  Majesty’s  navy  ; and 
that  it  is  expedient  that  a sum  not  exceeding  £10,000,000 
be  toned  out  of  the  consolidate  fund  in  seven  years, 
*®duig  the  31st  of  March  1896;  and  that  a sum  not 
exceeding  £11,000^000  he  issued  out  of  the  moneys  to  Ins 
pTO\;<]ixl  by  Parliament  for  the  naval  service  during  the 
financial  years  ending  the  31st  of  March  1 894."  A sul*e- 
<j0CDt  nmwire  supplemented  the  Act  of  1889,  and  was 
described  as  the  Naval  Defence  Act  1893,  50  A 57  Viet, 
Sty  lo : “An  Act  to  make  further  provision  for  the  com- 
A <tl?n  equipment  of  Bhips  under  the  Naval  Defence 
rt  1n89,  and  to  amend  that  Act,”  ami  the  new  provision 
fflade  was  for  a grant  of  moneys  not  exceeding  £1,350,000. 
’’  programme  of  the  Naval  Defence  Act  was  for  the 
tiding  of  ten  battleships,  of  which  eight  were  of  the 
cU.<5,  uod  displaced  14,150  tons,  while  two,  which 
I n described  as  of  the  second  class,  but  are  now 
wfi  l-  thy  ?r-t>  W0  of  10,1500  tons.  The  eight  larger 
eshtps  built  under  the  Act  were  the  Royal  Sovereign, 
wprrtt  of  India,  Hood,  Rainillies,  Repulse,  Resolution, 
tmd  Royal  Oak,  and  the  two  smaller  ships  the 
I . no?  a™*  Ihrflenr.  Them*  are  all  ships  of  high 
5*”**  huger  ones  with  four  13  5 -inch  and  tho 
>-r  with  os  many  10-inch  guns  in  their  Ixirbettes,  and 
protection  they  marked  a great  advance 
, ‘ J ■ , ,L|.r  prodocoMors.  The  Naval  Defence  Act  also 
u 'i* building  of  nine  first-class  cruisers— the 
r’r  ASi,t*r  .a»‘l  the  Crescent  (7700  tons),  and  the 
W Gtlnvltar,  Grafton,  Hawke , St  Georife, 

Th„  ***",*’  **  wdll  as  thirty-three  second-class  cruisers, 
blotlftr"™*  cruisers  were  to  be  of  3400  tons,  but 
,/  ^ ‘j  PJo80unB*eB  could  lx?  carries!  out  the  dimensions 
of  iCT  “em  w-rL'  increased  to  4360  tons.  The  end 
*-Cl.!Tnm  .ycar  the  completion  of  five 

. croist-Ts  and  four  torprdo  gunlxiats,  which 
I^f,  * ? iin  ™ *be  work  provided  for  under  the  Naval 

* ct.  The  vessels  were  soon  completed  for  sea, 


and  most  of  them  were  commissioned  for  the  manonivres 
of  1895.  The  limit  of  five  years,  which  had  originally 
been  fixed  for  the  completion  of  these  vessels,  had  been 
somewhat  exceeded. 

Meanwhile  provision  had  been  made  in  the  programme 
of  1 893-93  for  the  laying  down  of  the  battleship  Renown, 
displacing  12,350  tons  and  lying  midway  Naval  pn- 
between  the  Royal  Sovereign  and  Centurion  gramme *. 
classes,  os  wrell  os  for  certain  destroyers  and  ww*,wi 
other  torpedo  craft.  It  was  on  23rd  June  1893,  off 
the  coast  of  Tripoli,  Syria,  that  the  lamentable  cata- 
strophe occurred  in  which  the  Victoria,  flagship  of  Sir 
George  Tryon,  commander-in-chief  in  the  Mediterranean, 
was  lost  through  collision  with  the  Campcrdmcn.  This 
incident,  combined  with  a strong  feeling  that  after  tho 
close  of  the  principal  work  of  the  Naval  Defence  Act  no 
adequate  provision  had  been  made,  caused  Earl  S|*encer, 
then  First  Lord  of  the  Admiralty,  to  introduce  a new  pro- 
gmmmi*.  In  December  1893  Sir  William  Harcourt  had 
told  the  House*  of  Commons  that  the  professional  advisers 
of  the  Admiralty' — meaning  tho  Naval  Lords — were  of 
I opinion  that  the  navy  whs  in  a satisfactory  state,  and  that 
i its  supremacy  was  for  the  moment  alwolute,  and  added 
that  he  would  undertake  to  gay  that  the  “ superiority  of 
the  British  navy  was  never  so  great  as  it  is  now.”  It  was 
commonly  believed  that  the  Naval  Lords  thereupon  resolved 
to  resign,  but  two  days  later  Sir  William  Harcourt  made 
a statement  which  modified  the  impression  be  hud  given. 
The  agitation  of  that  timo  materially  strengthen cd  the 
hands  of  Lord  Spencer,  and  the  programme  of  1893-94 
provided  for  the  laying  down  of  two  new  battleships — the 
Majestic  and  Magnificent — of  14,900  tons,  afterwards 
first  and  second  flagships  of  the  Channel  squadron,  as  well 
as  three  second-class  cruiser* — tin*  Talbot,  Eclipse,  and 
Minerva — and  two  sloop.  Two  first-class  cruisers — the 
Powerful  and  Terrible — belong  to  the  same  year,  and 
after  being  deferred  were  given  out  to  contract  in 
December  1893.  They  were  the  first  large  vessels  of 
the  British  fleet  to  be  provided  with  water-tube  boilers, 
these  being  of  the  Belleville  type.  The  shipbuilding  pro- 
gramme of  1894-95  included  seven  battleship,  six  cruisers 
of  tho  second  class,  and  two  sloop.  The  Isittleships  were 
j of  the  Majestic  class,  anti  received  the  names  of  Prince 
1 Georye,  Victorious,  Ccewar,  Hannibal , Illustrious,  Jupiter, 
and  Mars  (14,900  tons).  Tho  second-class  cruisers  were 
the  Venus,  Diana,  Dulo,  Isis,  Juno , and  Doris,  dis- 
placing 5600  tons.  All  these  were  built  by  contract,  as 
was  the  case  with  two  of  the  battleships  of  that  year. 
The  shipbuilding  work  put  in  hand  under  this  programme 
I gave  full  occuption  to  the  building  yards,  and  the  con- 
structive scheme  embodied  in  the  estimates  of  1 895-96 
did  not  include  any  battleships.  There  were  lour  first- 
class  protected  cruisers  of  1 1,000  tons,  resembling  in 
various  ways  the  Powerful  and  Royal  Arthur  classes 
the  Diadem,  Andromeda , Eurrpa,  and  Eiobe— all  pro- 
vided with  Belleville  boilers,  and  calculated  for  a sped 
of  20*5  knots;  four  second  class  cruisers  of  5750  tons— 
the  Arrogant,  Furious,  Gladiator,  and  I indictive ; two 
third-class  cruisers  of  2135  tons — the  Pelorus  and  Pro- 
serpine ; and  twenty  torpdo-boat  destroyers.  The  work 
conducted  under  the  programme  so  far  descrilxsl  was 
carried  out  with  great  rapidity.  The  Majestic  and  Magni- 
ficent, built  respectively  at  Portsmouth  and  Chatham,  were 
commissioned  within  twenty-two  and  twenty-four  months 
from  the  laving  of  the  keel,  thus  surpassing  all  previous 
records,  and  the  Prince  George  at  Portsmouth  and  the 
rfctortbttl  at  Chatham  maintained  this  rapidity  of  con- 
struction. Moreover  the  progress  made  with  these  vessels 
did  not  interfere  with  the  maintenance  of  the  progress 
i intended  either  on  new  shipbuilding  or  in  keeping  up  the 


72  ADMIRALTY  A E 

sea-going  and  lighting  efficiency  of  ships  in  reserve  or 
commission.  Good  progress  was  also  attained  with  the 
remaining  five  ships  of  the  Majestic  class,  though  in  subse- 
quent years,  owing  to  strikes  in  the  engineering  trade  and 
some  other  circumstances,  the  work  was  much  impeded. 
The  programme  of  1896-97  included  five  battleships,  of 
which  three— thu  Goliath,  Canopus,  and  Ocean — were 
built  in  the  dockyards,  and  two — the  Albion  and  Glory 
— -by  contract  on  the  Thames  and  the  Clyde.  They 
are  of  a new  class,  displacing  1 2,950  tons,  standing  mid- 
way between  the  Renown  and  the  Majestic.  The  pro- 
gramme also  included  four  first-class  protected  cruisers  of 
the  Diadem  class  (11,000  tons) — tho  Spartiat* , Argonaut, 

A mphitritc,  and  Aruulne ; throe  second-class  cruisers  of 
5600  tons  — th?  Her  me*,  Highflyer,  and  Hyacinth ; six 
third-class  cruisers  of  2135  tons — tho  Pomone , Prometheus, 
Pegasus,  Pyramus,  Pactolus,  and  Pet'seus ; and  twenty- 
eight  torpedo-boat  destroyers.  Of  the  first-class  cruisers, 
the  Spartiate  was  laid  down  at  Pembroke,  and  the  others 
in  private  yards.  The  vessels  under  construction  during 
this  year  comprised  thirteen  battleships,  ten  first-class 
cruisers,  sixteen  second-class  cruisers,  seven  third-class 
cruisers,  and  a number  of  destroyers  ; and  the  expenditure 
involved  considerably  exceeded  that  incurred  in  any 
previous  financial  year,  and  tho  numbers  and  type  of  the 
new  ships  laid  down  were  exceptional.  The  progress 
made  was  in  ra  iny  ways  good,  the  Mars  and  Jupiter,  for 
example,  being  delivered  by  the  contractors  five  months 
within  the  contract  date.  Some  of  the  ships  were,  how- 
ever, greatly  rotarded  by  the  dispute  in  the  engineering 
trade.  The  C cuar,  Illustrious,  and  Hannibal  were  de- 
layed, and  some  of  the  ships  of  the  Canopus  class,  though 
rapidly  pushed  forward  until  the  engineering  dispute 
began,  were,  owing  to  the  non-delivery  of  structural 
portions,  much  retarded.  Progress  with  certain  of  the 
cruisers  was  also  impeded.  In  the  shipbuilding  pro- 
gramme of  1897-98  four  battleships  were  included — the 
Vengeance,  of  the  Canopus  class,  built  at  Barrow,  and  the 
Formidable,  Implacable,  and  Irresistible  ( Majesties  with 
some  improvements),  constructed  in  the  dockyards.  The 
programme  also  included  three  third-class  cruisers,  two 
sloops,  four  gunboats,  two  torpedo-boat  destroyers,  and 
a new  royal  yacht,  which  was  built  at  Pembroke.  In 
addition,  Mr  Gnschen,  then  First  Lord,  announced  in 
July  1897  that  in  consequence  of  the  proposed  additions 
to  the  navies  of  foreign  Powers,  he  had  received  an 
additional  suin  of  £500,000  from  the  chancellor  of  the 
exchequer,  wherewith  it  was  projwsed  to  begin  the  con- 
struction of  four  armoured  cruisers  of  an  entirely  new 
design,  which,  it  was  said,  would  lx*  capable  both  of 
commerce  protection  and  of  taking  their  place  in  the  line 
of  battle.  These  were  the  Crtssy  and  Ab<mkir,  built  at 
Glasgow,  the  Hogue  at  Barrow,  and  the  Sutlej  at  Clyde- 
bank— all  displacing  12,000  tons.  This  extensive  pro- 
gramme was  very  seriously  affected  by  the  prolonged 
labour  disputes,  which  lasted  from  July  1897  until 
February  1898,  and  Mr  Goschen  confessed  that  the  Board 
was  unable  to  foresee  the  exact  amount  by  which  the 
anticipated  expenditure  on  new  constructions  would  fall 
short.  The  difficulties  arising  from  the  labour  disputo 
affected  tho  production  of  machinery,  gun  - mountings, 
armour,  and  almost  every  important  class  of  material,  and 
in  the  dockyards  the  work  was  dulayed  by  the  inability  of 
tho  contractors  to  deliver  the  material  they  had  under- 
taken to  supply.  The  commencement  of  the  armoured 
cruisers  was  also  delayed  by  the  introduction  and  trial  of 
now  types  of  1 2-inch  and  6-inch  guns.  Nevertheless  the 
estimates  of  1898-99  projKwd  to  build  three  battleships 
of  15,000  tons  and  of  the  Formidable  class — the  London , 
Venerable , and  Bui  mirk ; and  to  put  in  hand  also  two 
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armoured  cruisers  of  the  Cressy  class — the  Euryalus  and 
Bacchante;  and  two  others — the  Drake  and  King  Alfred — 
of  a still  larger  type,  displacing  14,100  tons,  as  well  aa 
four  sloops.  The’ year  1898-99  was  also  marked  by  the 
introduction  of  a supplementary  shipbuilding  programme. 

It  was  explained  by  the  First  Lord,  in  July  1898,  that  the 
programme  at  first  presented  was  considered  adequate  at 
the  time,  and  was  based  on  tho  principle  that  the  British 
navy  must  lw  equal  in  number,  but  superior  in  power,  to 
tho  fleetB  of  any  two  countries.  Mr  Goschen  stated  that 
it  was  impossible  to  conceal  the  fact  that  the  action  of 
Russia,  and  the  programme  on  which  she  had  entered,  was 
the  cause  of  this  further  strengthening  the  fleet.  Mr 
Goschen’s  explanation  was  enforced  in  these  words: 

41  What,  then,  is  our  position?  We  know  of  six  Hussion 
battleships  to  be  laid  down  this  year,  including  one  already 
begun.  We  havo  now  verified  where  those  six  ships  are 
to  be  built  Of  those  I took  two  into  account  in  my 
original  estimate,  so  that  the  balance  against  us  was  four. 
Accordingly,  I must  ask  the  House  to  sanction  four  battle- 
shi|w  beyond  my  original  estimate.  The  new  Russian 
programme  also  prorides  for  four  cruisers  from  the  com- 
mencement of  this  year,  and  we  propose  to  commence  an 
equal  number— that  is  to  say,  four  cruisers  in  addition 
to  those  provided  for  already.”  The  supplementary  pro- 
gramme, therefore,  provided  for  the  laying  down  of  four 
battleships  and  four  armoured  cruisers,  as  well  as  twelve 
destroyers,  and  the  total  liability  involved  was  about 
£8,000,000,  to  be  spread  over  about  three  and  a half 
years.  Tho  f jur  new  battleships  were  tho  Duncan,  Corn- 
imllis,  Exmouth , and  Russell,  all  built  by  contract,  dis- 
placing 14,000  tons,  and  intermediate  in  size  between  the 
Formiilable  and  (’an opus  classes  with  superior  speed  and 
thinner  armour,  the  latter  being  due  to  improved  processes 
of  steel -production.  The  armoured  cruisers  were  the 
Leviathan  and  Good  Hope,  both  of  thu  Drake  class  (14,100 
tons),  and  the  Bedford  and  Monmouth  of  a smaller  typo 
(9800  tons).  Shipbuilding  progress  was  still  impeded, 
work  being  much  disarranged  owing  to  the  unprecedented 
activity  in  mercantile  shipbuilding  which  followed  the 
labour  dispute,  and  serious  delay  resulted  from  the  in- 
ability of  the  shipbuilding  contractors  to  procure  the 
necessary  materials.  The  ships  could  not  thus  be  laid 
down  nor  carried  forward  so  advantageously  as  had  been 
hoped,  and  further  delay  occurred  owing  to  the  intro- 
duction of  the  Krupp  process  of  armour,  which  made 
necessary  the  reconstruction  of  steel-producing  plant.  The 
programme  of  1899-1900  included  two  other  battleships 
the  Montague  and  Albemarle  (14,000  tons) — of  the  Duncan 
class,  and  two  armoured  cruisers — the  Kent  and  Essex 
(9800  tons) — of  the  Bedford  class,  all  to  be  built  in  the 
dockyards,  as  well  as  three  smaller  cruisers,  two  sloops 
and  two  first-class  torpedo  bouts.  Once  more  it  proved 
that  abnormal  activity  in  shipbuilding  and  o^iMysta 
engineering  seriously  affected  building  progress,  coast  roc- 
and  checked  expenditure  on  ships,  machinery,  tloa" 
and  armour.  Delay  io  the  delivery  of  material,  difficulties 
in  securing  adequate  numbers  of  workmen,  and  other  cir- 
cumstances caused  the  aggregate  earnings  on  contract 
work  to  fall  short  of  the  estimated  amount  by  about 
£1,400,000,  although  the  estimate  had  been  calculated 
on  the  basis  of  actual  earnings  in  past  years  of  ships 
of  similar  character,  and  on  close  investigation  of  the 
jKissible  output  of  armour.  Progress  in  the  dockyards 
was  also  impeded,  and  was  further  affected  by  the  fact 
that  a large  number  of  the  ships  were  designed  for  ex- 
ceptionally high  speed,  and  were  therefore  to  be  provided 
with  propelling  machinery  of  great  power.  The  ship 
building  programme  of  1900-1  included  two  battleships— 
the  Queen  and  Prince  of  Wales ; six  first-class  armoured 
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SSI-  1 and  ,ieu*rnts*mb- 

p«iw]  //m),  two  *l°o|w,  two  lighMraught  gunboats  others,  while  the  ^itoent^XXnl  STnd 

r fhe  *,r0*“  0t  1901iin  1 strur,ors'  iUHi"r  officers,  WSer^ 

? “ fn,?UredJCr1U,5Crs-  two  thir<i  officers  of  the  accountant  branch  falls  to  the  junbr  Vt  val 

^ PaStTi0,b0't^  two  sloops,  I Lord.  The  increase  of  the  materiel  of  the  fetZw 

interim  rej^rt,  in  which  the  Belleville  boiler  was  con-  moSi^d  £ Siot  are^uVish^ 

SS  a°d  ‘ ,ml  °f  Water-'Ube  ~ 1 -Vnc,  L>,  2 .^fdt^n^ro'tTefer 

It  may  be  useful  to  add  a note  concerning  the  spending  j he  AdmimlTy  J^e^rTsoYm  taoT"1*  "T* 
of  the  money  Within  the  Con.rrdler's  pe^menf*,  ha^l  ^,^1^*5 

g<MMt.  fe*"  explained, .are  Centred  the  more  im|»rtant  i were  appointed  under  special  conditions  from  the  mercan- 
““  work  of  d sitn'br  v t K'  ^d,n'ra!t7'  While  the  tile  marine,  and  are  not  promoted  beyond  the  rank  of 
work  of  designing  ships  and  pre|«nng  plans  is  in  ! lieutenant  unless  for  distinguished  service  but  are  retired  at 

U2  o ior;  of  dockjrd^  i fortrf,vc  >™°f 

nwkine  pretonition  for  k V S,  concerned  are  in  the  conditions  and  ’service  of  the  royal  naval  reserve, 
rasmg  preparation  for  the  work.  The  necessary  stores,  and  it  may  be  said  that  the  system  of  trainimr  is  .til 

brought11 tiLther'  a^tCT^'6  Clf\°f  niaU'nals’.  *re  ! “nder  ‘rial  »nd  that  it  >s  not  'yet  definitely  established, 
rtarml  m fta!?  ’ d ,hl'  ; ' °r  °.f  8torcs  15  specially  The  number  of  officers,  seamen,  boys,  axtatguard,  and 
menta  Hel^Lh!^^ mfo™a"«nin  regard  to  require-  royal  marines  borne  on  the  books  of  His  Majesty’s  ships 

. 't^r^  a,,d  8t  ,he  ro}'a'  marinc  divisions  *»  filwl  yearly  by 

mXd  with  tll  : A ,’“T  r °f  “a7  CODt™tS  "ho  is  vote  A of  t,R'  "*yy  estimates.  The  following  table  shows 
twuil  to  hull^andl  i th.e.  “T*1.  ta  thc  .number  *«*  ranks  and 


WKerned  with  thi  Wh  T i 7 , N “ vote  A 01  we  navy  estimates,  Thc  following  table  showi 

3?lT“C  wh°!e  h,,s,!,°?.  °f  ™PP'y.  except  in  the  annual  increase  in  the  number  in  these  ranks  and 

S the  °rShipS  Jhal1'  b-v  e0'11^.  ratings  during  the  ten  years  1890-1900 

Md  the  special  requirements  of  the  director  of  works. 
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wing  held  responsible  for  the  administration  of  the  votes  an  ear.  Year, 

they  compile,  it  is  their  duty  to  watch  the  outlay  of  money,  iI»?'o->  ' ll-i 

icn.mdl?  *!?*  !L“  Wel!  c*Pen<led,  the  accountant-  1892  93  ! 74J20  2897 

pmtrsl  being  directed  to  assist  them  in  this  work.  The  1893-94  . 77,87a  3516 

rysem  is  closely  jointed  and  well  administered,  but  it  1804  115  83  111  5'41 

pwesses  a veiy  centralized  character,  which  interferes  to  }*»*-»«  8S.«14  SSS7 

'r0f,kin!&  and  ,with  the  progress  1897-93  ! 10o]o52  5676 

for  ...I,-  !ePaIr!S  especially  in  foreign  yanls.  In  so  1898-99  106,002  5950 

-m,  u''  gm‘n  0Ut  *°  ™ntract  are  concerned  (and  thc  1899  1900  . . 111,019  5017 

bvc4^tvCX'r^"d,t0  proI-*|H,,s  machinery  built  The  total  force  voted  for  the  year  1900-1  was 
the  professional1  u oavT  contracts  plays  no  [art,  114,880,  being  an  addition  of  220  officers,  3050  laity 

Controller  0f  the  m!SS  ,* in.®  ““ducted  through  the  officers  and  seamen,  150  engine-room  staff,  200  miscel- 
director  of  dm|  '\.°  ls  ®~v,4e<‘  thereon  by  the  1 laneous  ratings,  300  marines,  and  320  apprentices  (artisan 

The  work  cnnd„JrStrUC,,°n  ttnd  ,bV.  en6'“<w- in -chief.  , ratings),  making  in  all  an  addition  of  4240.  A further 
watched  bv  t|,„  a i l'rlVllte  establishments  is  closely  increase  of  3745  was  authorized  in  the  next  year.  The 
listed,  but  1 r',1  y °»aals.  ftud  is  thoroughly  number  of  officers  is  being  increased  under  a scheme 

w»tnict-hu’ilt  shii  S ; Huwrris,  the  system  in  regard  to  extended  gradually  over  a certain  number  of  years,  and  it 
Prevails  in  the  dock v*  ljractlca  ■ tui'  same  as  that  which  was  announced  in  1899  that  the  flag  officers  would  he  in- 

V.  Penonnd Nn  *"  w # creased  from  68  to  80,  the  captains  from  208  to  245,  the 

i«jwrtant  than  th<»  MmW|  r • C >8  m°re  commanders  from  304  to  3 GO,  ami  the  lieutenants  from 

Hie  fleet  The  nmv'  ' u **  • officers  and  men  to  1150  to  1550.  Increases  were  also  instructed  to  be  made 
^oization  of  th > * ^ *^ese  *n  number,  the  in  the  other  branches  of  the  service.  The  additions  made 

the  reserve  and  muni*  8crv.lce»  ^le  constitution  of  to  the  materiel  of  the  navy  had  outrun  the  provision  made 

1*J\  promotion  and  ° t*  ^Utsllou®  connected  with  the  | for  the  supply  of  officers,  and  the  list  of  supplementary 

impose  a im»of  ’ K ,ren[ont  °*  officers  and  men  j lieutenants  was  increased  to  tide  over  the  interval  which 
i 5*  gnat  dutv  unon  th*.  A/i*n;MD.c  d i ™ . , , 


oted  for  the  year  1900-1  was 
dition  of  220  officers,  3050  |>etty 


“njose  a nvat’dutv  ,ren|Cn*  o!  officers  and  men  j lieutenants  was  increased  to  tide  over  the  interval  which 
»oric  mainly  |jPS  ;n  A.  U^°n.  *AdmlimIty  Board.  The  would  elapse  before  a sufficient  supply  of  executive  officers 
*hr»  has  chanre  of  e ^)rovince  °*  *“e  second  Naval  Lord,  trained  up  in  the  service  could  be  produced  in  the  ordinary 
Huratinp  and  t • • "u  °f  manninK  the  fleet,  and  course,  it  being  easier  to  build  ships  than  to  train  those 
»8airs  of  the  rov  ] ^ P°p°°ne^»  together  with  the  required  to  man  them. 

fcuine  artillcn'  ^ infantry  and  the  royal  Except  for  the  list  of  supplementary  lieutenants  and 

^kbfahnjents  v ^IS  Purv*ew  are  all  training  sub -lieutenants  which  has  been  referred  to,  all  executive 
piiT.il  ls»  ,nc  ud,ng  those  for  engineer  students  tC  f-  *L 


^labluihinents,  inrln  r m,  “ls  Purv*°^r  are  all  training  sub -lieutenants  which  has  been  referred  to,  all  executive 
colleges  an  I ti!”^  1 ,e  *or  engineer  students,  the  officers  of  the  navy  enter  as  cadets  upon  the  nomination 
kml  of  the  Admiralty  marine  schools.  The  First  of  the  First  Lord  of  the  Admiralty  (who  also  nominates 
removals  of  nav  1^  8PTc,ft  charge  of  promotions  assistant  clerks  for  the  accountant  branch)  and  are  trained 
^fvice,  and  of  the  ar  nmr*Qe  °®cers  \°  or  from  the  in  the  naval  establishment  now  located  in  the  Britannia 
officers  to  comnirtn!imL”,enta  ^ officers,  captains,  at  Dartmouth,  which  is  about  to  be  transferred  to  a build- 
superior  offi  * j1^8*  ^r>,nman^crs  to  the  coast-  ing  ashore.  A few  nominations  arc  given  to  the  sons 

*B*°ii)ttnents  to  the  rn  i • medical  senrice,  staff  | of  colonial  gentlemen  and  of  naval  and  military  officers 
and  prornotmti,  ^ marines,  and  civil  ap(>oint*  for  special  reasons  of  sendee,  and  in  particular  cases  a 
Stroller  and  the  , 1 er,e  *"eae  under  the  few  youths  are  entered  from  the  Ifofvrstef*  and  Conway 

*i 'points  commanders  / °i  • ^*c  *^ava^  ^or(^  training-ships  of  the  mercantile  marine.  Latterly,  a new 
second  in  command),  and  the  arrangement  as  regards  the  entry  and  training  of  cadets 
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has  been  institute*!,  and  came  into  force  in  the  year 
1897-98.  The  result  is  gradually  to  raise  the  age  for 
entering  by  one  year,  and  to  shorten  the  course  of  in- 
jstnictiuu  iu  the  Mriianata  to  about  sixteen  months,  and 
owlets  are  now  entered  throe  times  a year  instead  of  twice. 
The  effect  of  this  change  is  that  about  190  cadets  pass 
through  the  Jiritannia  yearly  instead  of  125,  as  was  the 
case  formerly,  and  that  170  sub-lieutenants  will  be  ulti- 
mately produced  annually  instead  of  110.  The  question 
of  a limited  competition  as  compared  with  an  open  one 
has  been  much  discussed.  It  has  U*en  argued  that  it  is 
anomalous  to  have  open  competition  for  some  branches 
and  Limited  competition  for  others,  and  that  the  exercise 
of  the  right  of  nomination  by  the  First  Lord  is  liable  to 
be  influenced  by  political  considerations.1  After  passing 
a certain  time  afloat,  or  in  the  case  of  the  most  successful 
boys  at  the  date  of  their  leaving  the  Britannia } the  cadets 
arc  ajipointad  midshipmen,  and  U]*on  gaming  the  age  of 
nineteen  and  completing  three!  and  a half  years’  service 
afloat  as  midshipmen,  they  may  pass  for  sub- lieutenants, 
the  examination  Itetng  in  seamanship,  navigation,  torjiedo, 
game -ry,  and  pilotage.  As  an  acting  sub • lieutenant  the 
young  officer  proceeds  to  the  Royal  Naval  College,  Green- 
wich, where  his  navigation  and  pilotage  examination  takes 
place,  and  he  then  passes  to  the  gunnery  and  torpedo  cstal*- 
lishments  at  Portsmouth,  where  upon  posing  the  examina- 
tion he  is  confirmed  iu  the  rank  of  sub-lieutenant.  Pro- 
motion to  lieutenant  dojiends  upon  the  class  of 
of  atNctrf.  c^rtifioales  obtained  at  these  examinations.  Thus, 
five  first-class  certificates  and  promotion -marks 
secure  the  promotion  of  the  sub-lieutenant  after  six  months 
from  the  date  of  seniority  in  that  grade,  five  ordinary  first- 
class  certificates  after  twelve  months,  and  so  on  down  to 
twenty-seven  months  as  sub  lieutenant,  after  which  promo- 
tion is  only  by  seniority.  The  duties  of  a lieutenant  afloat 
arc  many  and  various,  and  include  the  charge  of  watches 
ami  of  a division  of  men,  with  drill  at  the  guns,  A certain 
number  of  lieutenants  specially  qualify  in  gunnery,  torpedo, 
aud  navigation,  and  ore  appointed  to  ships  to  act  in  the 
capacity  of  specialists  in  these  matters.  Above  the  rank 
of  lieutenant  promotion  is  by  selection,  twice  a year, 
according  to  the  needs  of  the  service,  a certain  number  of 
lieutenants  being  promoted  to  the  rank  of  commander. 
Lieutenants  arc  idso  promoted  to  command'T  from  the 
royal  yacht  aud  for  distinguished  service.  Before  this 
time,  however,  a sei*araiion  of  duties  may  have  occurred, 
for  it  is  open  to  a certain  number  of  lieutenants,  under 
particular  conditions,  to  be  transferred  to  the  coastguard. 
and  to  forego  further  chances  of  promotion.  Captains  are 
promoted  by  selection  from  the  commanders*  list,  and 
captains,  like  officers  of  every  other  branch,  are  retired 
under  tho  limit  of  age  applicable  to  their  rank.  Their 
promotion  to  flag  rank  is  by  seniority,  and  d«q*ends  uj»on 
the  vacancies  arising  in  the  rear-admiral’s  list.  In  tlie 
tame  way  rear-admirals  rise  to  vice-admirals  and  admirals 
by  seniority,  but  are  promoted  “admirals  of  the  fleet  ” by 
select  iou. 

The  position  and  pay  of  officers  of  the  engineer  branch 
has  steadily  improved  during  recent  years.  They  enter 
between  the  ages  of  fourteen  and  seventeen,  mostly  by 
competitive  examination,  though  a few  nominations 
remain  with  the  Admiralty.  The  course  at  the  Royal 
Naval  Engineers’  College  at  Keyham  is  of  four  or  live 
years.  The  moat  successful  students  at  the  final  examina- 
go  to  the  Koval  Naval  College,  Greenwich,  for  a 
further  course,  and  the  most  successful  of  these  may 
be  appointed  to  the  royal  corps  of  naval  constructors. 
The  less  successful  students  are  appointed  probationary 
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assistant  engineers,  and  are  confirmed  in  the  rank  after 
a period  of  service.  Assistant  engineers  may  pass  for 
engineers  after  throe  yearn*  service,  and  'are  oligildo  for 
promotion  after  five  years’  nervine.  Promotion  to  chief 
engineer  Lb  by  seniority  os  vacancies  occur,  and  further 
promotion  to  inspector  of  machinery  is  by  selection,  and 
to  chief  iiufpector  of  machinery  by  seniority,  these  last  two 
ranks  being  for  officers  appointed  to  various  establishments 
at  home  and  abroad. 

The  entry  of  accountant  officers  is  like  that  of  cadets, 
by  nomination  and  limited  competition,  and  under  recent 
regulations  the  entry  is  made  between  the  ages  of  seven- 
teen and  eighteen.  The  successful  candidates  arc  assist- 
ant clerks,  passing  after  twelve  months  as  clerks,  and  at 
the  age  of  twenty-one,  upon  examination,  become  assistant 
paymaster*.  Promotion  to  paymaster  is  by  seniority,  and 
by  qualifying  lime  afloat  there  is  promotion  to  stetf- pay- 
master, and  fleet- paymaster.  Admirals’  secretaries  are 
selected  from  the  ranks  of  assistant  paymasters  aud  pay- 
masters. 

Officers  of  the  medical  branch  must  be  qualified  under 
tho  Medical  Act,  and  upon  examination  the  candidates  are 
appointed  surgeons  in  tho  royal  navy,  and  arc  specially 
trained  at  liaalar  Hospital.  After  twelve  yean*  full-jay 
service  surgeons  are  advanced  to  the  rank  of  staff-surgeons, 
and  after  a further  period  the  rank  of  fleet- surgeon  is 
gained.  The  deputy  iu8j»ector- general  is  selected  from 
the  fleet -surgeons*  list,  and  the  inspector  - general  of 
hospitals  ami  fleets  from  among  the  deputy-inspectcn. 

Chaplains  are  appointed  to  the  fleet  by  the  Admiralty 
after  examination.  They  must  have  been  ordained  deacons 
or  priests  m the  Church  of  England,  or  lie  of  the  same  orders 
u by  tlie  lawful  authority  of  one  of  the  churches  within  the 
realm  of  Great  Britain  and  Ireland  which  are  in  communion 
with  the  Church  of  England.”  Iu  addition  to  his  clerical 
duties  the  chaplain  may  act  as  naval  instructor,  but  there 
is  a special  branch  of  naval  instructors  who  are  found 
qualified  after  attaining  at  least  a “ senior  optime  ” at 
Cambridge,  a second  class  in  the  final  mathematical 
schools  at  Oxford,  or  junior  moderator  in  pure  or  mixed 
mathematics  at  Dublin.  These  officers  are  further  trained 
at  Greenwich,  and  it  is  only  after  passing  a qualifying 
examination  that  chaplains  can  also  undertake  the  duties 
of  naval  instructors. 

The  royal  naval  reserve  is  an  extremely  popnlar  force 
composed  of  officers  (and  others)  of  the  mercantile  marine 
— lieutenants,  sub  •lieutenants,  senior  engineers,  and 
engineers,  assistant  engineers,  and  midshipmen.  These 
officers  are  entered  by  the  Admiralty  upon  certification  by 
the  Board  of  Trade,  under  regulations  which  are  found  iu 
the  Quarterly  Navy  Lint.  Many  of  them  undergo  twelve 
mouths’  training  in  shij*  of  the  fleet,  and  all  those  on  the 
active  list  are  required  to  drill  on  board  one  of  the  royal 
naval  reserve  drill -ships  for  a certain  number  of  days 
yearly.  The  numiter  of  those-  on  the  list  who  had  served 
or  were  serving  was  267  in  April  1900.  Vacancies  for 
executive  officers  of  the  reserve  are  filled  as  soon  as 
they  occur,  and  many  qualified  candidates  present  them- 
selves for  every  vacancy.  In  1898-99  provision  was 
made  for  increasing  the  executive  officers'  list  by  100, 
and  the  establishment  of  engineer  officers  of  the  royal 
naval  reserve  has  been  fixed  at  400.  Tho  fleet  reserve 
is  a new  organization  devised  to  secure  the  retention  of 
tune-expired  men  on  a system  analogous  to  that  of  the 
army  reserve. 

The  royal  marines  (y.r.).  including  the  royal  marine 
artillery  anil  the  royal  marine  light  infantry,  the  former 
with  their  headquarters  at  Kastni-y,  and  the  latter  with 
their  divisions  at  Chatham,  Portsmouth,  and  Plymouth, 
are  an  extremely  fine  body  of  men,  who  serve  alternately 
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•float  and  ashore.  Candidates  for  commissions  enter 
through  the  Civil  Service  Commissioners’  examination  at 
the  Royal  Military  Academy  at  Woolwich,  and  upon 
passing  out  as  second  lieutenants  the  officers  proceed  to 
the  Royal  Naval  College,  Greenwich,  after  which  there  is 
training  at  the  gunnery  establishment  at  Portsmouth.  In 
the  case  of  the  light  infantry  the  training  i8  similar, 
though  there  are  sonic  differences  in  procedure.  A marine 
officer  on  hoard  ship  is  in  command  of  all  marines  in  their 
distinct  duty  as  such,  hut  ho  cannot  assume  any  naval 
command  whatever,  unless  ordered  to  do  so  by  the  senior 
naval  officer. 

ltetails  in  regard  to  qualifications,  pay,  emoluments, 
and  duties,  may  bo  found  in  the  Admiralty  Instructions 
and  the  Quarterly  Xavy  List. 

Wc  may  now  turn  from  the  officers  to  the  men.  Hoys 
arc  entered  in  the  training-ships  between  14  J and  16  j years 
riM  of  age,  and  they  undergo  a course  of  instruction 
to  qualify  them  for  seamen,  having  on  entry  signed 
an  agreement  to  serve  for  twelve  years  from  the  age  of  1 8, 
after  which  they  can  claim  their  discharge.  When  the 
cour»e  of  training  in  the  training-ships  and  brigs  is  suffi- 
ciently advanced  the  boys  proceed  on  active  service.  Many 
hoy?  are  periodically  drafted  to  the  shijw  of  the  Channel 
»]uadron,  and  there  become  ordinary  seamen.  The  next 
rating  to  which  men  rise  by  service  and  good  conduct  is 
that  of  able  seamen,  and  the  various  ratings  of  petty 
otficere  to  that  of  chief  petty  officer  follow.  A certain 
proportion  of  men  may  become  warrant  officers  (gunners, 
Wtswain*,  Ac.),  a most  valuable  class  of  men,  and  these 
may  rise  to  commissioned  rank  in  the  case  of  special 
gallantry  against  the  enemy.  Pensions  are  granted  at 
the  age  of  forty  to  seamen  who  have  served  for  twenty-two 
Tears  from  the  age  of  eighteen,  according  to  conduct,  ability, 
wd  advantage.  Stokers  are  entered  direct  from  the 
•fi'Wp,  serve  some  time  in  the  steam  reserve  to  be  taught 
Hi,kir  drill  and  learn  the  discipline  of  the  service,  and 
out  on  steam  trials  before  being  sent  to  a sea- 
ship.  Like  the  seamen  they  can  rise  from 
I^tty  officer  to  warrant  officer,  a rank  which  gives 
* 1 codon  to  the  widow.  The  artificer  class,  which 
o'loipri.^s  blacksmiths,  armourers,  plumbers,  carjientcrs, 
k\,  have  to  pass  an  examination  in  their  trade  before 
*tng  dent  to  sen-going  ships.  As  is  the  case  with  officers, 
, ?*?  J114?  f°nio  a time  when  the  petty  officer  may 
ink  rt  desirable  to  join  the  coastguard,  which  gives 
•m  antics  on  shore,  but  places  him  only  in  the  rank  of 
k "Junw,»  Tvhile  his  gunnery  and  toTpedo  pay  are 


• twion  has  been  made  to  the  officers  of  tho  roya 
'orccs;  The  men  are  enlisted  for  twelve  yean 
he  service  may  bo  extended  to  twimty-one  yean 
re  . ntTult  receives  his  first  training  at  tire  depdt  a 
)»e»kam*  Ilia^  volunteer  for  the  artillery  branch  i 
L|H|I'  , P1-7  i*  better,  and  be  transferred  to  it  upo 
- mg  the  conditions.  His  duties  ashore  are  those  of 
*ben  the  time  comes  he  is  drafted  for  servic 
J,  tv>  ““  duties  then  are  in  many  resjioets  analogmj 
J®  •‘carnen.  The  royal  marines,  both  of  th 
Srt  Wi  * infantry  brancln-s,  are  an  extreme! 

” * q.0* ,nt?fl  who  have  never  failed  to  do  good  servic 
.r*  nP°n»  and  the  force  has  been  largely  ir 
n>u  rr,^1  hm.rwL‘nt  years.  The  average  height  of  th 
5 fi  M a Cn7,v  , W!y  tanged  from  5 feet  7 A inches  t 
5 . Jnt  *bo  royal  marine  artillery,  and  fror 

nianrm  v. “k*1^,8  *°  **  6 inches  for  the  roya 

W.  j.^fcatry.  The  numbers  of  the  corps  nr 
tbet?  w.  ll!*V  ;ncreaw^  and  in  tho  year  1901- 
The  ml,;  ^ mrther  addition  to  the  force  of  1000  mer 
their  barracks,  drill,  and  books — arc  it 


speetod  by  the  deputy  adjutant-general  of  royal  marines, 
ami  their  discipline  is  entirely  under  him,  nor  can  they 
be  sent  away  from  their  headquarters  except  by  orders 
from  the  Admiralty.  For  garrison  and  field  duties  they 
are,  when  their  naval  duties  so  permit,  under  the  general 
commanding  the  forces  at  their  headquarters. 

In  the  year  1899,  at  the  commencement  of  the  South 
African  war,  the  masted  training  squadron  which  had  been 
employed  for  tho  training  of  the  boys  of  the  sea- 
men class,  a*  well  as  of  young  officers,  waR  re-  m * agm 
placed  by  a squadron  composed  of  modern  cruisers.  This 
circumstance  led  to  a discussion  concerning  the  right  system 
of  training  hoys  for  service  afloat.  The  question  had  been 
debated  before,  but  in  June  1900  Mr  J.  R.  Thurslield  read  a 
paper  upon  the  subject  liefore  the  Royal  United  Service  In- 
stitution, which  was  followed  by  an  important  discussion. 
The  argument  of  the  lecturer  was  that,  though  masted 
ships  are  no  longer  used  in  the  nnvy,  the  training  or 
discipline  of  musts  and  sails  was  well  adapted  to  educe 
those  qualities  of  alertness,  readiness,  quickness  of  eye, 
and  rapidity  of  decision  which  are  universally  thought 
essential  in  seamen.  On  the  other  hand,  a large  number 
of  naval  officers  were  of  opinion  that  the  system  implied 
by  tho  existence  of  the  small  training  squadron  of  masted 
vessels  had  given  anything  but  ratisfactory  results.  One 
after  another  various  admirals  who  had  lately  commands 
fleets,  or  who  were  then  in  command,  testified  to  the  need 
of  some  system  of  training  which  would  restore  the  typo 
of  officer  and  seaman  which  they  affirmed  to  lie  disupi>ear- 
ing.  The  majority  of  these  were  of  the  opinion  that  no 
mere  resuscitation  of  a training  ship  squadron  of  four- 
masted  vessels  would  remedy  the  evil,  while  some 
ridiculed  the  idea  of  attempting  to  revive  what  they 
looked  upon  as  dead  and  buried.  It  was  very  noteworthy, 
on  the  other  hand,  that  some  young  officers  appeared  aa 
stout  advocates  of  the  old  system  of  training.  In  short, 
the  discussion  revealed  the  existence  of  two  schools  of 
thought  on  this  important  matter,  and  on  either  side 
were  ranged  officers  of  equal  rank  and  experience.  There 
was  a consensus  of  opinion  that  something  was  needed 
for  the  training  of  the  fleet,  but  a wide  divergence  of  view 
was  revealed  as  to  what  that  something  should  he.  It 
may  be  worth  while  to  remark  that  the  men  of  the  naval 
brigade  on  the  Benin  expedition  under  Sir  Harry  Rawson, 
and  those  lately  employed  in  South  Africa  and  China, 
showed  no  deterioration  in  the  characteristic  handiness  of 
the  seaman. 

VI.  Mobilization  of  the  Fleet.— By  the  mobilization  of 
the  fleet  is  meant  the  placing  of  naval  resources  upon  a 
war  footing,  in  readiness  in  all  material  and  personal 
respects  for  hostile  operations.  It  is  obvious  that  this 
is  tho  real  crown  and  completion  of  the  work  of  the 
Admiralty  Board,  and  that  there  can  be  no  department  or 
branch  which  is  not  in  some  way  concerned  in  it.  The 
work  of  mobilization  falls  chiefly  within  the  province  of 
the  first  Naval  Lord,  and  the  mobilisation  branch  of  tho 
Naval  Intelligence  Department  is  his  agency.  The  essence 
of  the  work  of  that  brunch  is  described  as  preparation 
for  war,*  and  it  is  concerned  with  the  preparation  of  plans 
for  organization,  basing  much  of  its  work  upon  the  in- 
formation gained  by  the  Foreign  Intelligence  Branch. 
The  Naval  Intelligence  Department  is  a consultative  office 
in  the  department  of  the  first  Naval  Lord.  But  of  course 
tho  second  Naval  Lord,  who  is  chiefly  concerned  with  tho 
manning  of  the  fleet,  including  the  coastguard  and  tho 
royal  naval  reserve,  has  a very  large  share  in  the  duties 
of* mobilization.  The  same  may  be  said  of  the  Additional 
Naval  Lord  and  Controller,  who  is  charged  with  all  that 
concerns  the  materiel  of  the  fleet,  and  again  of  the  junior 
Naval  Lord,  whose  duties  are  largely  in  the  matters  of 
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transport  and  auxiliary  services.  A large  amount  of  infor- 
mation concerning  mobilization— as  indeed  concerning  all 
other  naval  subjects — will  lx?  found  in  The  British  Fleet , 
by  Commander  Charles  X.  Robiuson,  R.X.,  from  which 
some  of  the  following  notes  are  taken.  He  remarks  that 
mobilization  is  the  point  to  which  everything  naval  tends. 
It  is  the  duty  of  the  Admiralty  to  provide  ships  in 
efficient  condition,  with  ammunition,  coal,  stores,  and 
supplies,  complete  in  every  material  respet — this  implying 
of  course  adequate  naval  bases  and  coaling  stations — and 
the  mobilization  of  the  prsonnel  is  the  bringing  of  every 
man  in  due  time  to  the  ship  and  the  duties  for  which  he 
is  appointed.  The  mobilization  for  the  naval  mameuvres 
is  only  a jwrtial  operation,  for  a complete  mobilization 
would  dislocate  our  sea  faring  life  iu  a manner  that  would 
l«  justifiable  only  by  actual  war.  Thus,  the  auxiliary 
cruisers  of  the  mercantile  marine  are  not  mobilized,  nor 
the  pensioners,  nor  the  men  of  the  royal  naval  reserve, 
though  large  numbers  of  the  latter  are,  of  course,  afloat 
daring  the  mauumvres. 

The  Admiralty  is  the  central  authority  which  sets  the 
operation  of  mobilization  in  motion,  but  the  duties  in- 
volved fall  to  the  naval  commanders-in-chief  at  the  ports 
and  to  the  admiral  suprintendent  of  naval  reserves. 

“ These  high  and  iuipirtant  functionaries  are  collectively 
a*  the  brain  of  the  maritime  Ixxly  in  direct  communication, 
through  various  active  sub-centres,  with  its  outermost 
limits.  From  them  emanate  the  instructions  which  give 
eib-ct  to  the  order  to  mobilize.”  The  first  step  is  to 
complete  iu  any  details  the  complements  of  the  ships 
actually  in  commission,  and  in  practice  young  officers 
from  Greenwich  and  other  training  establishments  are 
attached  to  them.  By  a recent  arrangement,  however, 
the  reserve  squadron,  consisting  of  the  coastguard  and  the 
portguard  ships  at  the  various  prts,  is  maintained  with 
complete  complements,  and  assembles  priodically  for 
training.  The  order  to  mobilize  sets  in  motion  many 
officers  and  men  of  the  coastguard,  and  opens  the  gang- 
ways and  doors  of  the  training  establishments,  depots, 
burrack,  and  harbour  ships.  From  these  come  the  seamen, 
gunners,  torpedo  men,  signalmen,  and  stokers,  who  have 
b *en  undergoing  special  courses,  as  well  as  the  boys  from 
the  training  ships,  the  men  who  have  had  charge  of 
machinery  of  ships  in  reserve,  and,  indeed,  all  clauses  of 
m?n  required  for  ships  commissioned,  who  are  effective  at 
the  various  quarters. 

The  arrangements  made  are  admirably  complete,  and 
every  man  as  he  leaves  his  ship  or  depot  is  provided  with 
a card  indicating  his  ship,  station,  and  duties,  so  that  he 
knows  exactly  where  he  is  to  go  and  what  to  do,  and  he 
falls  into  the  plan  precisely  in  the  place  which  the  careful 
paper  scheme  has  provided  for  him.  In  this  way  the 
ships  in  the  first  division  of  the  fleet  reserve  are  provided 
with  complements.  These  are  the  ships  lying  at  the 
dockyards  in  every  respect  complete  except  for  their  crews, 
officers,  stores,  and  ammunition.  Meanwhile,  the  various 
victualling  and  store  departments  have  been  actively 
engaged  in  supplying  every  detail  necessary  for  the  ships,  ! 
whose  complements  are  completed  by  the  embarkation  of 
non-continuous  service  men,  such  as  stewards  and  cooks. 

1 his  is  the  point  at  which  the  annual  mobilization 
generally  stops  short.  But  in  case  of  hostilities  it  would 
of  course,  go  much  further.  Then  the  superintendent  of 
naval  reserves  would  be  charged  with  the  duty  of  supply- 
ing successive  contingents  of  men  to  the  na'val  prts  to 
take  the  place  of  those  sent  afloat,  these  contingents  to 
embark  in  their  turn  in  the  ships  brought  forward  for 
commission,  and  to  be  succeeded  again  by  others,  according 
a a the  need  arose.  This  work  would  begin  from  the  head- 
quarters of  the  coastguard  divisions  at  Harwich,  Hull, 


I Quecnsferry,  Greenock,  Kingstown,  Limerick,  Holyhead, 
Portland,  ami  Southampton.  The  officers  and  men  of  the 
I coastguard  would  go  afloat  compratively  early  in  the 
: operations,  and,  in  fact,  a number  of  them  go  to  sea 
J annually  during  the  mancruvres.  Meanwhile,  the  officers 
| and  men  of  the  royal  naval  reserve  and  the  pensioners 
j would  have  been  set  in  motion  to  their  respective  drill-ships 
; and  barracks,  and  having  been  embodied  would  be  con- 
verged upon  the  special  naval  ports  where  their  services 
! were  required.  In  this  way  the  ship  in  other  classes  of 
the  reserve  would  receive  their  complements,  us  well  as  the 
i auxiliary  cruisers  taken  up  from  the  merchant  marine.  As 
1 Commander  Robinson  remarks  r “ It  is  impossible  to  say 
where,  in  a great  national  crisis,  the  mobilization  of  men 
would  end  ; for  all  the  sea  faring  manhood  of  our  islands, 

: all  our  artisan  population  — boilermakers,  engine-fitters, 

, electricians,  engineers,  carpenters,  and  a host  of  others, 

J would  render  their  best  in  the  empire's  need.”  The  work 
would  not  end  with  the  provision  of  complements  for 
j the  ship,  and  a hundred  other  considerations  would 
occupy  the  mobilizing  authorities.  They  would  be 
i engaged  in  passing  men  through  the  special  training 
I ship  to  form  the  eventual  complements  of  ships,  or  to 
replace  those  killed  in  action,  anti  they  would  also  have 
| to  supply  efficient  men  for  the  signalling  stations  and  for 
other  duties. 

A word  has  been  said  about  the  material  requirements 
of  the  fleet  upon  mobilization.  These  are  largely  centred 
iu  the  branches  of  the  director  of  stores  and  the  director 
of  victualling.  The  former  is  concerned  with  the  supply 
of  a vast  array  of  objects  and  necessaries,  including  coal, 
limts,  oil,  rop,  candles,  paint,  varnish,  and  a host  of  other 
things.  Adequate  supplies  are  kept  at  the  depots,  and 
the  work  of  replenishment  in  case  of  mobilization  would 
go  forward  steadily.  The  director  of  victualling  being 
responsible  under  the  junior  Naval  Lord  for  regulating 
the  propr  supply,  care,  and  preservation  of  all  victualling 
and  clothing  stores  for  the  fleet,  including  mess-trap  and 
seamen’s  utensils,  and  having  charge  of  the  victualling 
yards  and  depots,  maintains  constantly  adequate  quantities 
at  the  various  stations  ; and  it  may  be  useful  to  say  that 
the  chief  victualling  yard  at  home  Is  that  at  Deptford, 
the  others  being  at  Portsmouth  and  Devonp»rt,  with  a 
smaller  establishment  at  Haulbowline  (Queenstown),  while 
there  are  depots  abroad  at  Gibraltar,  Malta,  Halifax, 
Bermuda,  Jamaica,  the  Cap  of  Good  Hop,  Trin- 
comalee,  Hong -Kong,  Esquimalt,  Bombay,  Ascension, 
Coquimbo,  and  Sydney.  All  these,  of  course,  are  sup 
plied  with  a great  quantity  of  stores  that  would  play  a 
Most  important  port  during  a complete  mobilization  of 

VII.  Naval  Finance:  The  Accounhint-GenemV*  Dejxirt- 
wil. — The  subject  of  naval  finance  is  one  of  great  com- 
plexity and  of  vast  importance.  The  large  sums  of 
money  with  which  the  Admiralty  deals  both  in  the  way  of 
estimates  and  expnditure,  amounting  recently  to  about 
£30,000,000  annually,  implies  the  existence  of  the 
great  organization  which  is  found  in  the  dejjartmeut  of 
the  accountant-general  of  the  navy.  Under  the  authority 
of  the  First  Lord,  the  prliainentary  and  financial 
secretary  is  responsible  for  the  finance  of  the  Admiralty  in 
general,  aud  for  the  estimates  and  the  expnditure,  the 
accounts  and  the  purchases,  and  for  all  matters  which 
concern  the  relations  of  the  Admiralty  to  the  Treasury  and 
to  other  departments  of  the  Government ; and  in  all  the 
practical  and  advisory  work  the  accouutant-gencral  is  his 
officer,  acting  as  his  assistant,  w'ith  the  director  of  naval 
contracts  who,  under  the  several  Lords,  is  concerned  with 
the  business  of  purchase. 

The  organization  of  the  accountant-general's  department 
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has  undergone  many  changes,  and  the  resulting  condition  mission  on  Civil  Establishments  reported  that  the  Board 
IS  the  outcome  of  various  modifications  which  have  had  of  Admiralty  weru  of  opinion  that  they  could  dispense 
(or  their  purpose  to  give  to  this  officer  a measure  of  with  the  accountant  - general's  review  altogether  The 
, v , [e  hilvo  been  Tarious  viBWS  “ commission  was,  however,  of  opinion  tliat  the  accountant- 

what  the  duties  of  the  accountant-general  should  be.  general  should  be  the  permanent  assistant  and  adviser  on 
After  the  reorganization  of  the  Admiralty  by  Sir  James  all  matters  involving  the  outlay  of  public  monev  of  the 
Oraham  in  1832,  the  accountant-general  was  regarded  as  a financial  secretary. 

recording  and  accounting  officer,  wholly  concerned  with  The  operations  of  the  accountant-general  are  now 
receipt  and  expenditure.  His  duties  were  limited  to  the  conducted  in  accordance  with  the  Older  - in  - Council  of 
auditing  of  accounts,  payments,  and  expenditure  generally.  1 8th  November  1 885,  and  of  an  office  memorandum  issued 
Owing  to  changes  effected  in  1869,  which  made  the  shortly  afterwards.  He  thus  acts  as  deputy  and  assistant 
parliamentary  secretary,  assisted  by  the  Civil  Lord,  of  the  parliamentary  and  financial  secretarv,  and  works 
responsible  for  finance  at  the  Admiralty,  bringing  the  with  a finance  committee  within  the  Admiralty,  of  which 
naval  and  victualling  atore  departments  into  his  charge,  the  financial  secretary  is  president  and  the  accountant- 
ItewMintant.  general  was  invested  with  the  power  of  general  himstdf  via-president.  The  duties  of  thu  depart- 
cnuciung  these  accounts  financially,  though  he  did  not  as  ment  are  precisely  defined  os  consisting  in  the  criticism  of 
p . possess  any  financial  control,  and  the  position  WE8  the  annual  estimates  as  to  their  sufficiency  before  they  are 
♦ti-Sui  u ni*es  lI‘*de  in  1876.  It  was  not  passed,  and  in  advising  the  financial  and  parliamentary 

I thf?  tl,e  P°^er»  t,f  accountant-general  were  secretary  as  to  their  satisfying  the  ordinary  conditions  of 
^OHUgedm  this  direction.  It  was  then  ordered  that  he  economy.  The  accountant-general  also  reviews  the 
swhuq  be  consulted  before  any  expenditure  which  the  esti-  progress  of  liabilities  and  expenditure,  and  in  relation 
mates  had  not  provided  for  was  incurred,  and  before  any  to  dockyard  expenditure  he  considers  the  proposed 
.Totet*  WftS  aPl‘li®d  to  other  purposes  than  those  for  programme  of  construction  as  it  affects  labour,  material, 
w wCh  it  was  provided  The  effect  of  this  order  was  not  J and  machinery.  He  further  reviews  current  expenditure,  or 
.,  PP- ' or  , • scoountwit-general  coulil  not  undertake  the  employment  of  lal>our  anti  material,  as  distinguished 
se  uties  without  setting  up  friction  with  the  depart-  from  cash  payments  of  the  yard,  as  well  as  proposals  for 
p1'/  * ft®00^n^8  he  criticised.  It  was  contemplated  the  spending  of  money  on  new  work  or  repairs  of  any 

./  ^Admiralty  inl885  to  make  the  accountant-general  kind  for  which  estimates  are  currently  pro|x>sed.  Tho 
.1  a“l*rult  j financial  secretary,  and  to  raise  him  to  accountant  - general’s  department  has  three  principal 
ion  <if  a permanent  officer  of  finance  instead  of  being  divisions:  the  estimates  division,  the  navy  pay  division, 

.1  j,Cer.  ■ invested  with  imperfect  authority  in  and  the  invoices  and  claims  division.  In  the  first  of  these 

• etion  of  control.  A select  committee  of  the  House  is  the  ledger  branch,  occupied  with  the  work  of  accounts 
. . ',,nu,f>n3  reported  that  the  accountant-general  under  the  several  votes  and  sub-heads  of  votes,  and  with 

tkMih  lmaTK^  control  over  the  departments,  and  preparing  the  navy  appropriation  account,  as  well  as  the 
nt  1 a”  ur8ent  f°r  establishing  such  a estimates  and  liabilities  branch,  in  which  the  navy  estimates 

At  the  tune  the  portion  of  that  officer  did  not  are  largely  prepared  after  having  been  proposed  and 

lm  ?°  cxerc‘®°  any  sufficient  general  supervision  | worked  out  in  the  executive  departments  of  the  Admiralty. 

rVi-  f11*  an'^  ^,ere.  ""a*  no  permanent  high  ! There  are  also  ships’  establishments  and  salaries  bronchi s. 

tifc ^ > charged  with  finance.  Accordingly,  ; The  navy  pay  division  includes  the  full  and  half-puy 
frelh  to  a departmental  committee,  a branch  and  a registry  section.  There  is  also  the  seamen  s 

the  nferen‘l,nt  \\\m  made  in  November  1885,  whereby  pay  branch,  which  audits  ships’  ledgers  and  wages,  and 
tinaDry)UIItALlt  ^ authority  of  the  1 has  charge  of  all  matters  concerning  the  wages  of  seamen. 

1^ un-V  & crJta^’  br‘ven  a direct  share  in  the  ; The  victualling  audit  is  also  in  this  branch,  and  is  con- 

w.is  re  •!!  j ijf  est*,wates*  His  written  concurrence  I cerned  with  payments  for  savings  in  lieu  of  victualling  and 
vTt1!'  ^?^ore  ^ha  fiuul  approval  of  the  votes,  and  J some  other  matters.  Further,  the  navy  pay  division 
obsemtim  **!!  referred  to  him  for  his  approval  or  examines  ships’  ledgers,  and  is  concerned  with  the  service, 
e*i« Dclit100/*  i Wa8  t0.exerc*3C  a financial  review  of  ! characters,  ages,  Ac.,  of  men  as  well  as  with  allotments 
He  wa3  properly  accounted  for.  and  j tensions.  The  tliird  division  of  the  accountant- 

“wttmj  e>|*a  ‘ ^ officer  to  be  consulted  on  all  general’s  department,  known  as  that  of  invoices  and  claims, 

Un  .exI,l!n^.u^!  °f  naval  funds.”  It  was  conducts  a vast  amount  of  clerical  work  through  many 
■ouch  o i 1 . gnomical  administration  would  result ; but  branches,  and  is  concerned  with  the  management  of  Naval 
involvwl  T11*!  ra*SCl*  to  A®  principle  that  was  Savings  Banks  and  matters  touching  prize-money  and 

•Hartment  ^“mitting  the  proposals  of  responsible  bounties. 

authority  * \r  \ inexpert  criticism  of  a financial  The  importance  of  this  great  department  of  the  Admiralty 

bfo  i p *****  accountant-general,  : cannot  be  overrated.  It  is,  in  the  first  place,  of  supreme 

t,  **  R°y»>  Commission  on  Civil  Establish-  I importance  that  the  navy  estimates  should  be  placed  upon 

tmdftQcy  tr  1^°  c®w?  ^ lK?en  to  dev'clup  a a sound  financial  basis  ; and  in  practice  the  board  requires 

“‘formation  I,  inforiIlfttion  or  to  afford  only  partial  the  concurrence  of  the  accountant-general  to  the  votes  before 

wen?  !?  Hti  to  ,caUjSC  friction  when  questions  they  are  approved,  and  thus  in  greater  or  less  degree  this 
CTtQ  iQ  tlM)8ianWt11-  exPcndilure,  accompanied  by  protests,  officer  is  concerned  in  the  preparation  of  every  one  of  the 
‘iw.hit'h 'hese  were  manifestly  | votes.  He  does  not  concern  himself  with  mattera  of 

in  the  rminir  ''“7U.,1T'  Tho  re81"11  was  discouraging,  and  j larger  policy  outside  the  domain  of  finanee,  and  it  must  be 
financial  mntrel  ™ t ^ ‘'one  n",cl1  to  "*->k(  n confessed  that  there  apjiears  to  be  something  anomalous  in 

II  a uiinect-1  r0'  , ,t0  c*l'fl'at  t*,<>  purpose  of  the  order,  his  “ review  ” of  naval  expenditure.  It  is,  however,  a ma;  k 

ken  tlle  ™rious  changes  that  have  of  the  flexibility  or  elasticity  of  the  Admiralty  system  that 

in  the  deport  1 10!lt‘!ut'o,n  of  dockyard  expense  accounts  in  practice  the  operations  of  the  accountant-general's  dc- 
‘•'‘•-nttioti  intwei,  W Controller,  and  liy  various  other  [urtment  work  easily,  and  that  Admiralty  finance  is  reer  g. 
^P&l'-i.t  lln  '^*>0  Treasury  instituted  an  in-  nixed  as  luiving  been  placed  ujion  a sound  aud  efficient 

^position  of  itJ**  St  ,rc  acc,'unt8  "i'ii  h greatly  affi  ctetl  laisis.  There  are  imjiortant  financial  officers  outside  the 
' !6e  “oouutant  general,  and  the  Koyal  Com-  ! accountant-general’s  department  concerned  with  assisting 


aQOg 


admiralty  administration  [united 


untainted  by  c»rot|>tioa. 


~ b^Z  ' anTlil^5  o"nd  dry  tSSS 

mow  wntnhmd  tlwu  is  " V^been  wavs  ttu«,  and  *mcmllv  nil  permanent  wmstxuctioia 

tit , HJSAa  c aj - «E  •• — • « 


in  larger  measure  deprive  . » , , 

inded,  is  a Decenary  eondiUtm  of  £»£  control,*  j Conner.  ^ rf  ^retary^offi«  » the 

(B.  v.  B-i  4.  U.) 


at  least  a condition  which  U U not  easy  to  chu*  | ^ ~ j^Jhootte-^neml,  an' officer  selected 


where  rigid  control  is  uomaary. 


United  States. 

The  President  of  the  United  States  is  comraauder  in- 
chief  of  the  navy— a constitutional  prerogative  which  lie 


by  the  President  from  tho  navy  list  for  a term  of  four 
veans  with  the  nuik  of  captain  while  so  serving,  lie  is 
legal  adviser  to  the  Department,  and  reviews  the  reeorda 
of  all  courts  aud  statutory  boards.  Under  the  coguuanee 
of  the  Assistant  Secretary's  office  is  the  office  of  natal 
which  collates  information  on  naval  matters 


certain  specific  duties,  including  general  supervision  of  the  or  directly  as  advisers  to  the  Secretary.  Some  arc  per- 
inariuo  corps,  naval  militia,  and  naval  stations  maneut  in  character,  while  others  are  composed  of  omceis 
Navy  Of  heyond  the  continental  limits  of  the  United  employed  on  other  duty,  and  arc | convoked  periodically  or 
panmeat.  The  details  of  administration  are  super-  when  required.  The  naval  policy  board  is  roinpoaeu  o 

vised  by  the  chiefs  of  bureaus,  of  which  there  are  eight,  officers  of  high  rank,  and  meets  once  a month ; its  duties 
They  are  appointed  by  the  President  from  the  navy  list  conform  to  those  of  the  general  staff  m anmcs.  tne 
period  of  four  years,  and  have  the  rank  of  rear- 


fur  a period  of  four  years,  aud  have  the  rank  of  rear-  board  on  construction  consists  of  the  chiefs  of  bureaus  of 
admiral  while  serving  in  this  capacity.  They  have  direct  Ordnance,  Equipment,  Construction  and  repair,  bteam 
control  of  the  business  aud  correspondence  pertaining  engineering,  and  the  chief  intelligence  officer.  Its  duty  is 
to  their  respective  bureaus  ; aud  orders  emanating  from  to  advise  the  Secretary  in  all  matters  relating  to  the  con- 
* ■ * - **  * - ’ *—  Tfnirtion  noliev  in  detail.  The  cener&l  construct 

The 


them  have*  the  same  force  as  though  issued  by  the  j structioo  policy  in  detail.  ^ The  general 


Secretary.  I is  suggested  by  the  naval  policy  board. 

Thu  bureau  of  Xavigatw*  is  the  executive,  or  military,  inspection  and  survey  is  composed  of  representatives  of 
bureau,  and  as  such  promulgates  and  enforces  the  orders  all  bureaus,  who  inspect  vessels  soon  after  commission  and 
and  regulations  prescribed  by  the  Secretary ; ithasgeueral  on  return  from  a cruise,  and  report  on  the  condition  oi 
direction  of  the  procurement,  education,  assignment,  and  the  ship  and  efficiency  of  its  personnel ; it  also  conduc  s 
discipline  of  tho  personnel.  It  also  controls  the  move-  the  official  trials  of  new  vessels.  The  boards  for  the 
ments  of  ships,  including  the  authorization  of  manoeuvres  examination  of  officers  for  promotion  are  composed  of 
and  drills,  sucii  as  target  practice.  The  bureau  of  E*piip-  officers  of  the  corps  to  which  the  candidate  belongs  and 

of  medical  officers.  Every  officer  is  examined  profession- 
ally, morally,  and  physically  at  each  promotion.^  flhe 
Navy  Department  is  located  at  Washington,  DA  •,  »ud 
occupies  a building  together  with  the  State  and  War 
Deportments  (the  latter  being  charged  solely  with  army 
affairs). 

The  personnel  is  limited  in  number  by  law.  The 
allowance  of  commissioned  officers  in  July  1000  was 
1 119,  distributed  as  shown  in  the  table.  All  Ptn90mci, 
others  than  line  officers  are  termed,  in  contradis- 
tinction from  them,  staff  officers.  The  relative  navy  or 
army  rank  of  auy  staff  grade  may  be  ascertained  from  the 
table  on  p.  79. 

The  engineer  corps  was  abolished  in  1899,  the  tlicu 
engineer-officers  becoming  line  officers  in  their  respective 
relative  grades.  Line  officers  are  the  military  aud  execu- 
tive branch,  and  are  required  besides  to  perform  engineer 
duties.  They  are  graduates  of  the  Naval  Academy- 
Vacancies  occurring  in  the  construction  corps  are  filled 
from  the  graduates  of  the  Naval  Academy  Living  tho 
highest  standing  in  scholarship,  who  arc  given  a two 


ment  has  charge  of  all  electrical  appliances,  compasses, 
charts,  aud  fuel,  aud  generally  all  that  relates  to  the 
equipment  of  vessels,  exclusive  of  those  articles  that  come 
naturally  under  the  cognizance  of  other  bureaus.  It  Lis 
charge  of  the  naval  observatory,  where  the  ephemeris  is 
prepared  annually,  and  of  the  hydrographic  office,  where 
charts,  sailing  directions,  notices  to  mariners,  Ac.,  are 
issued.  The  bureau  of  Ordnance  has  charge  of  the  gun 
factory,  proving  ground,  and  torpedo  station,  and  all  uaval 
magazines ; all  the  details  that  pertain  to  the  manufacture, 
tests,  installation,  or  storage  of  all  offensive  and  defensive 
apparatus,  including  armour,  ammunition  hoists,  ammuni- 
tion rooms,  Ac.,  though  much  of  the  actual  installation  is 
performed  by  the  bureau  of  construction  after  consulta- 
tion with  the  bureau  of  ordnance.  The  bureau  of  Con- 
struction an d repair  has  charge  of  the  designing,  building 
and  repairing  of  hulls  of  ships,  including  turrets,  spars, 
and  many  other  accessories.  It  builds  all  boats,  has 
charge  of  the  docking  of  vessels  aud  tho  care  of  skips  in 
reserve.  The  chief  of  this  bureau  is  usually  a uaval 
constructor.  The  bureau  of  SUaut  engineering  has 


-barge  of  all  that  relates  to  the  designing,  building,  aud  years’  graduate*  course,  generally  abroad,  on  being 
repairing  of  steam  machinery,  and  with  all  the  steam  graduated  from  the  Academy,  and  are  then  appointed 
connexions  on  board  ship.  The  bureau  of  Supplies  and  assistant  naval  constructors.  All  other  staff  officers  are 
accoun/s  procures  aud  distributes  provisions,  clothing,  and  , appointed  directly  from  civil  life  by  the  President,  from 
supplies  of  the  pay  deportment  afloat,  and  acts  us  the  i candidates  passing  prescribed  examinations.  Each  repre- 
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STATE*] 

sratative  and  delegate  in  Congress  ha«  authority  to 
Hamate  a candidate  for  naval  cadet  whenever  his  con- 
grwwonal  district  has  no  representative  in  the  Naval 
Academy.  The  candidate  must  be  a resident  of  the 


79 

district  which  the  Congressman  represent#,  between  fifteen 
and  twenty  years  old,  and  must  pass  prescribed  mental 
and  physical  examinations.  The  President  is  allowed  ten 
representatives  at  the  Academy  at  all  tinges,  appointed 
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LixiOmaou 

(Knvotsv* 

Knock). 

Medical  Carp*. 

Pay  Curjia. 

Nanai  Oonatnictora. 

Ctrl]  Engineer*. 

Chaplains. 

1 ProfeMon  of 
Mathematics. 

BcUtivs 
Army  S 
Rank.  ‘ 

1 hints] 

General  I 

V ten  i-m.rxl* 

Malor-cen. ! 

f „ „ 

?0npUiti» 

1 

Urig.-geii. 

t!  mndirsl  liriwtor* 

L8  jrajr  ill  rector* 

5 naval  constructors 

2 dtll  engineers 

4 elm  plai  ns 

8 rrof.  oi  math. 

Colonel  ] 

lit  remmandrm 

is  medical  Inspectors 

13  pay  im-jM-ctoT* 

3 

2 „ 

4 „ 

Ueut.'col.  | 

i ITS  isrot.  «oeii. 

i J surpwLJ  * 

W paymasters 1 

>3  naval  constructors 

2 .. 

ra  „» 

5 » 

Major 

| B0  Ikabraaiits 

110  praraM  Meistaat- 

lit)  ptuaiml  nraiat.. 

and  assist,  naval 
ccmatroctcin*  * 

4 .,  » 

Captain  1 

I /tin  Wot*  i 

*»-  Cm,:,*gradr> 

surgeon*  and 

assist.  ■*  urgeotix.  - 

pajinjutcni  o 

40  an  si  slant  pay- 

‘ 11  * " m 

1st  lleut. 

BUUU'r*! 

•• 

- 

•• 

- 

2nd  Lieut.  , 

jlKlUiUL 

106  total 

1S6  total 

40  total 

1 -J1  tote! 

24  total 

12  total 

* Tift  null  of  Lieut,  commander  or  llraUaaQt.  - With  rank  o f lieutenant,  or  lieutenant  (junior  grade).  5 With  rnnk  nf  Ueuli-nani  (junior  grade)  or  >-uHign. 
* N«e«J  ixuntructors  with  rank  of  lieut. -commander  or  Lieulcuaut.  Asatstaiit  naval  constructor*  have  rank  ul  lieutenant,  or  lieutenant  (junior  grade). 


“at  Urge,"  and  one  appointed  from  the  district  of 

Columbia. 

The  course  of  instruction  at  the  Academy  is  four  years, 
each  comprising  eight  mouths'  study,  three  mouths' 
practice  cruise,  and  one  month's  furlough.  At  the  expira- 
tion of  four  years,  cadets  are  sent  to  cruising  ships  for  two 
years'  further  instruction,  and  are  then  commissioned 
After  three  years'  further  sea  service,  ensigns 
w promoted  to  lieutenants  (junior  grade).  After  this, 
promotion  is  dependent  upon  seniority  alone,  the  senior 
officer  in  any  grade  being  promoted  to  the  lowest  number 
ra  the  next  higher  grade  when  a vacancy  occurs  in  the 
higher  grade,  and  not  before.  All  officers  are  retired  on 
three-fourths  sea  pay  at  the  age  of  sixty-two,  or  whenever 
* hard  of  medical  officers  certifies  that  an  officer  is  not 
physically  qualified  to  perform  all  duties  of  kin  grade.  A I 
lew  officers  are  allowed  to  retire  voluntarily  in  certain 
« remittances,  to  stimulate  promotion.  Any  officer  on  the 
tvUred  list  may  be  ordered  by  the  Secretary  to  such  duty 
14  **  nuiy  able  to  perform : this  is  a legal  provision  to  I 
provide  for  emergencies.  Promotion  in  the  staff  corps  is  j 
Impendent  upon  seniority,  though  relative  rank  in  the 
wtr  grades  iu  some  corps  somewhat  depends  upon  pro- 
moQoa  of  line  officers  of  the  same  length  of  service, 
awI  accounts  for  the  existence  of  staff  officers  in  the  same  j 
grade  having  different  ranks.  All  sea-going  officers,  after 
ronnnission,  are  required  to  spend  three  years  at  sea,  ami 
then  usually  employed  oa  shore-duty  for  a time, 
•rooming  to  the  needs  of  the  service  — short  terms  of  j 
■“ro^hity  thereafter  alternating  with  three-year  cruises.  J 
w rule  is  adhered  to  as  strictly  as  circumstances  will 
permit.  Shore  duty  includes  executive  or  distinctly  pro- 
duties  in  the  Navy  Department,  under  its  bureaus, 
st  nary  yards  and  stations ; inspection  of  ordnance, 
tim  <,ynamr>a’  ^c,»  un<ier  construction  by  private  j 
■ ’ dliry  on  numerous  temporary  or  permanent  boards  ; I 

at  lbe  Naval  Academy;  recruiting  duty;  j 
.l  ftr**  hydrographic  offices;  inspection  duty  in  j 
“ghuKiaae  establishment ; at  state  nautical  schools  ; | 
^n^‘d  States  legations ; and  many  ! 
r'v  constructors  (usually),  civil  engineers,  and  j 


0141  hematics  are  continuously  employed  on  I 
(vl  uty  connected  with  their  professions,  the  Naval 
~ra*rvat©ry,  Nautical  Abnanac,  and  the  Naval  Academy 
mc*8t  of  the  last.  ' 1 


tilnuLl*11^  0^Cera  delude  boatswains,  gunners,  carpenters,  • 
lag  JP-  Wai]nint  machinists,  anti  pharmacists.  The 
united  in  number  to  twenty-five,  and  are  stationed 


at  hospitals,  Ac.,  ashore.  Warrant  machinists  are  at 
present  limited  by  law  to  150.  The  number  of 
the  others  is  at  the  discretion  of  the  Secretary.  The 
number  in  January  1901  was  as  follows : boatswains,  91  ; 
gunners,  95  ; carjjenters,  62 ; sailmakers,  10.  They  are 
appointed  by  the  Secretary,  preference  being  given  to 
enlisted  men  in  the  navy  who  have  shown  marked  ability 
for  the  positions.  They  must  be  between  twenty-one  and 
thirty-five  years  of  age,  and  pass  an  examination.  After 
serving  satisfactorily  for  one  year  under  an  acting  appoint- 
ment, they  receive  warrants  that  secure  the  permanency 
of  their  office.  Ten  years  after  appointment,  boatswains, 
gunners,  carpenter*,  and  sailmakers,  are  eligible  for 
examination  for  a commission  as  chief -boatswain,  Ac., 
and  as  such  they  rank  with,  but  next  after,  ensigns. 
Hates  are  rated  by  the  Secretary  from  seamen  or  ordinary 
seamen.  They  have  no  relative  rank,  but  take  precedence 
of  all  petty  officers.  Their  duties  approximate  to  those 
of  boatswains,  though  they  seldom  serve  on  large  cruising 
vessels.  There  were  but  eight  on  the  active  list  in  January 
1901.  Clerks  to  javy  officers  are  appointed  by  the 

Secretary  ou  the  nominations  of  the  jay  officers.  They 
have  no  rank  and  ore  not  promoted  or  retired.  Their 
appointments  are  revoked  when  their  services  are  no 
longer  needed. 

The  enlisted  force  numbers  20,000,  including  2500 
apprentices.  Hoys  between  fifteen  and  seventeen  years 
old  of  good  character,  who  can  read  and  write  and  ]»ass 
the  physical  examination,  may  enlist  for  the  term  of  their 
minority.  They  enlist  as  third  class  apprentices,  and  are 
given  six  months'  instruction  at  a training  station,  and 
thence  go  to  sea  in  apprentice  training  vessels.  When 
proficient  they  are  transferred  to  regular  cruising  vessels 
as  second  class,  and  when  further  qualified  are  rated  first 
class.  All  other  enlistments  are  for  four  years.  First 
enlistments  are  made  only  in  the  following  ratings  and 
between  the  ages  specified : — 


Rating. 

Seamen 

Ordinary  seamen  . 
Landsmen  . 
Shipwrights  . . ♦ 

Blacksmiths . 

Plumbers  and  fitters 
Sailmakm’  mates . 
Machinists,  first  class  . 
Machinists,  second  class 
Electricians,  third  class 
Boilermakers  . * 


Years  of 

Age 

21  to  25 

18  „ 

30 

18  „ 

26 

21  ft 

36 

21  „ 

36 

21  „ 

35 

21  „ 

35 

21  „ 

35 

21  „ 

35 

21  „ 

35 

21  „ 

35 
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lUtlng. 

Coppersmiths 
Firemen,  first  class 
Firemen,  second  class  - 
Coal-passers  . 

Hospital  stewards . . 

Hospital  apprentices,  first  class 
,,  nppren  tiers  ♦ 
Officers'  stewards  . • • 

Officers'  cooks 
Mess  attendants 
Ship's  cooks,  fourth  class 
Musicians,  find  class 
Musicians  second  class . 
Buglers  .... 
Painters  .... 


Taut  or 

As*. 

21  to  35 
21  „ 35 
21  „ 35 
21  „ 35 
21  M SO 
21  „ 28 
IS  „ 25 
21  „ 85 
21  „ 35 
18  „ 30 
18  ,,  30 
21  „ 35 
21  „ 35 


Recruits  must  Kuwait  English.  Landsmen  are  usually  sent 
to  sea  on  special  training -ships  until  proficient,  and  are 
then  sent  into  general  service.  Raw  recruits  may  enlist  as 
landsmen,  or  coalqiasscrs,  or  mess  attendants.  Ordinary 
seamen  must  have  served  two  years,  and  seamen  four 
years  before  the  mast,  prior  to  first  enlistment  as  such ; 
and  before  enlistment  in  any  other  rating  allowed  on  first 
enlistment,  applicants  must  prove  their  ability  to  hold  j 
such  rating.  Landsmen,  coal-passers,  «fcc.f  os  soon  as  they 
become  proficient,  are  advanced  to  higher  grades  and,  if 
American  citizens,  may  eventually  become  petty  officers 
(ranking  with  army  non-commissioned  officers),  with  I 
acting  appointments.  In  twelve  months,  or  as  soon  there-  I 
after  as  proficiency  is  established,  the  acting  appointment  I 
is  made  permanent,  and  an  acting  appointment  for  the 
next  higher  grade  is  issued,  ifcc.  Permanent  appoint- 
ments are  not  revokable  except  by  sentence  of  court- 
martial,  and  a man  re-enlists  in  that  rating  for  which  he 
held  a permanent  appointment  in  his  previous  enlistment. 
All  persons  re-enlisting  within  four  months  after  expiration 
of  previous  enlistment  are  entitled  to  a bounty  equal  to 
four  mouths’  pay,  and  in  addition  receive  a “ continuous 
service  certificate/'  which  entitles  them  to  higher  pay  and 
to  other  special  considerations.  The  same  is  true  for  each 
re-enlistment.  When  an  enlisted  man  completes  thirty 
years'  service  and  is  over  fifty  years  of  age  he  may  retire 
on  three-fourths  i*ay. 

The  marine  corps  constitutes  a wholly  separate  military 
body,  though  under  the  control  of  the  Navy  Department. 

It  is  organized,  equipped,  uniformed,  instructed, 
Marta*  drilled  similarly  to  the  army,  both  as  infantry- 

men  and  artillerymen,  and  hence  may  be  employed 
as  soldiers  either  afloat  or  ashore.  The  corjtt  is  commanded 
by  a brigadier-general,  with  headquarters  in  Washington, 
who  bears  to  the  Secretary  a relation  similar  to  that  of  a 
chief  of  bureau.  The  general  has  a general  staff  of  ten 
members,  and  the  remaining  officers  allowed  by  law  arc  as 
follows:  5 colonels,  5 lieutenant-colonels,  10  majors,  60 
captains,  60  first  lieutenants,  and  60  second  lieutenants. 
Although  the  organization  dowdy  follows  the  army  system, 
regimental  or  even  permanent  battalion  organizations  are 
impracticable,  owing  to  their  numerous  and  widely- 
separated  stations.  Practically  all  shore  stations  have 
barracks  where  marines  aro  enlisted  and  drilled.  At 
these  places  they  also  do  sentry,  police,  and  orderly 
duties.  From  such  stations  they  are  sent  to  ships  for 
sea  duty.  Nearly  all  ships  carry  a body  of  marines 
known  as  the  guard,  varying  in  sire  from  a few  men 
commanded  by  a sergeant,  on  small  ship.'*,  to  eighty  or 
more,  with  one  or  more  commissioned  officers,  on  large 
vessels.  It  is  customary  to  cause  all  marines  to  serve 
at  sea  three  of  the  four  years  of  each  enlistment.  On 
board  ship  they  perform  sentry  and  orderly  duty,  and 
assist  in  police  duties.  They  arc  also  instructed  in  many 
exercises  pertaining  to  the  navy,  as  rowing,  naval  signal- 
ling, gun  drill,  «fcc.  In  action  they  act  as  riflemen,  and 


on  many  ships  serve  a portion  of  the  guns.  When  cir- 
cumstances require  a force  to  be  landed  from  ships  present 
to  guard  American  interests  in  foreign  countries,  legations, 
«fcc.,  the  marine  guard  is  usually  sent,  though,  if  numeric- 
ally insufficient,  sailors  are  landed  also.  Large  bodies  of 
marines  are  sometimes  sent  in  transports  for  this  purpose 
from  other  stations.  Marines  also  garrison  places  beyond 
the  territorial  limits  of  the  United  States  which  are 
under  navy  control.  The  enlisted  force  numbers  6000. 
Candidates  for  first  enlistment  must  be  between  the  ages 
of  21  and  35  and  unmarried,  must  bo  citizens  of  the 
United  States,  be  able  to  read,  write,  and  speak  Eng- 
lish, and  pass  a physical  examination.  Second  lieu- 
tenants are  appointed  from  civil  life  after  examination 
or  from  the  graduates  of  the  Naval  Academy.  Promo- 
tion is  by  seniority  as  in  the  navy.  Occasional  oppor- 
tunities are  also  given  meritorious  enlisted  men  to  secure 
commissions. 


Navy  and  Marine  Corps  Pay  Tables. 

Table  I. — Active  List : Officers  of  the  Line , Medical  ami 
Pay  Corps  of  the  Xavy,  and  Officers  of  the  Marine 
Corps. 


< r,»sn  | 
Duty  <■*  I 
Slkoro  Ihityl 

I kn-j-ofid 
Sea. 


Admiral  _ 

Rear- admirals — 

First  nine  . . . ♦ 

Second  nine  .... 

Chiefs  of  bureaus  ami  brigadier-general 
commnndant  of  marine  corps 
Captain*,  navy  .... 

Judge -advocate-general  and  eolonels,  tnariuc 
corps,  line  and  statf  . 

Commanders,  nary  . 

Lieutenant-colonels,  marine  corps,  line  and 

staff 

Lieutenant-commanders,  navy  . 

Majors,  marine  corps,  line  and  staff 
Lieutenants,  navy 
Captains,  marine  corps— 

suit  !!!!*. 

Lieutenants  (junior  grade',  navy 
First  lieutenants  anil  leader  of  band, 

corps 

Ensigns,  navy  .... 

: Second  lieutenants,  marine  corns,  chief 1 
boatswains,  chief  gunner*,  chief  car- 
penters, and  chief  sailmakers 


8 I 

13,500 


9 

13,500 


7.500  0,375 

5.500  4,675 

5,500 

3.500  , 2,975 


3.500 
3,000 

3.000 

2.500 

2.500 
1,800 

1,800 

2.000 

1.500 


1,500 

1,400 


3.500 
2,550 

3.000 
2,125 

2.500 
1,580 

1,800 

2.000 

1,275 

1.500 
1,190 


1,400 


Remarks. 

All  officers  paid  under  this  table  below  the  rank  of  rear-admiral 
or  brigadier-general  are  entitled  by  law  to  10  pier  cent,  upon  the 
full  yearly  pay  of  their  grades  for  each  and  every  period  of  five 
years'  service,  as  increase  for  length  of  service,  or  “longevity  pay, 
computed  upon  their  total  actual  service  in  army,  navy,  and  marine 
corps  ; provided  that  the  total  amount  of  such  incrcaao  shall  not 
exceed  40  per  cent  upon  the  full  yearly  pay  of  the  grude  ; and  pro- 
vided further  that  the  pay  of  a captain  in  the  navy  or  colonel 
of  murines  shall  not  exceed  $4500  per  annum,  ami  that  of  a com- 
mander in  the  navy  or  lieutenant -colonel  of  marines  $4000  per 
annum. 

Allowances. — The  monthly  commutation  for  quarters  of  the 
admiral  is  $125.  All  other  commissioned  officers  of  the  line 
and  of  tho  medical  and  pay  corps  of  the  navy,  and  all  officer* 
of  the  marine  corps,  are  entitled  to  public  quarter*  while  on 
shore -duty  or  commutation  therefor,  tho  amount  varying  be- 
tween $24  per  mouth  for  »n  ensign  ami  $72  for  a rear-admiral. 
Officers  serving  ashore  in  Cuba,  Porto  Kico,  the  Philippine  Islands 
I Hawaii,  or  Alaska  are  allowed  10  per  cent,  increase  of  the  pay 
1 proper. 
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Table  II. — Act  it*  List : Other  Officer*  of  the  Navy  and  other*  who  are  paid  as  Officer*. 


I Tint  & Tqi.ni  after 
i Date  at  Ccvunteton. 


Second  & Ymrs  after 
Date  of  Comsnluaiofi. 


5*vu]  cadets— 

In  other  than  prac- 
tice ships  . 

At  Naval  Academy 
»nd  elsewhere  , 
dsa.j4iiiua  , . 

IVotfcwrs  of  nutb«' 


Atsiwtar.t  naval  con- 
structors 


Wimttt  officers— 
i Boatswains,  eun- 
) n«rs,  carpenters, 
*aUr.itikera,  phar- 
macists, ana  w«r- 


Mitss 

j Those  b service  1st 
August  1SSH  . 


AtSss. 

On 

ahoia 

or 

other 

Dntjr. 

, On 
ljta.ru 

1 or 
wait- 
rn% 

Orders. 

9 

» 

* | 

950 

; 500 
2500 

500 

2000 

500 

1600 

ii 

2100 

3200 

1500 

2200 

| First  4 Years  after  Date 
of  Appointment. 

1 $ 

2000 

i 

2000 

* 

1500  | 

First  8 Team  after  Date 
of  Appointment.  ■ 

! 0 

* 

• 

1260 

900 

700  1 

At  S-v. 

Bbove 
ln»ty.  | 

Cm  | 
Leave  ; 

or  I 
wait- 
ing 

Ordars. 

* 

$ 

i n 

1200 

900 

700 

900  [ 

TOO 

500  | 

TLl.nl  6 Tcir*  after 
I%t«  of  0.«itDm*t.n.. 


U£.  , 


Hvnrth  5 Yaars  after 
Data  of  Gommitetgn. 


After  20  T ear*  from 
Date  of  CotneiMim. 


•1000  . 4000  I 3000  4200  4200  : 3200  I 


of  Appointment. 


Of  Appointment. 


tir  Ap'ii  -.nr  iii.".,*.. 

* i « i r 

2000  ' 2600  j 3900 

Turd  3 Years  afUt  Hat 
of  Appointment. 


of  AppototmcaL 


.fter  12  Yean  Awn  Dal 

of  Appointment. 


Jfojj  'cSete  .^V^y  t*1’*  w *Uowod  30  cents  per  day  whoa  attached  to  a sea-going  weasel  as  a commutation  t 


. *■  • ••  - tuvnutj  uv  U!i.ia  -ci  uny  "i.e.i  9H4VUP1  IV  » aoa -tuins  . 

J (wieta  are  allowed  this  amount  at  *11  times. 

Table  III. — Petty  Officer *,  Enlisted  Men,  <kc. — Navy. 
Classification  and  Pay. 

Chief  Petty  Officer*. 


teaman  Branch. 

S"» 

1 j 

a 

ArtiOoar  Branch. 

_►» 

f£ 

X 

Speciaii  Branch. 

£k 

sfi 

X 

^ief  tnaBtera-at  arm*  . 

boatswains'  mates  . ] 

Chief  gunners*  mates  . 

vhief  4uartc  masters 

$ 

65 

50 

50 

50 

50 

Chief  machinists  .... 
Chief  carpenters'  mates 
Chief  electricians 

9 

70 

50 

60 

Chief  yeomen  .... 
Hospital  stewards  . . 

Bandmasters  .... 

9 

60 

60 

52 

WMiers-at-anna,  first  class  . 
Boatswains*  mates,  first  class 
huimm  oiatea,  fin.t  class  . 
J2®  f*pt*ins,  fit»t  class  . 

VaArtcrmaster*,  first  class  . 
^noolmasters  . 

40 

40 

40 

40 

40 

40 

Petty  Officers — First  Class. 
Machinists,  first  class  . , 

Boilermakers  .... 

Cop(*r*)uiths  .... 
Blacksmiths  .... 

Plumbers  and  fitters  . , 

Sailmaker*'  mates 
Carpeutera'  mates,  first  class 
Water  tenders  .... 
Electricians,  first  class 

55 

60 

50 

60 

45 

40 

40 

40 

60 

First  musicians  .... 
Yeomen,  first  class 

36 

40 

«*™nd  claw  . 

(,'Wkmw  m.t«,  « M0j  ^ 

&**-•  «“«j  «iw  : 

“;>•  «|,UuM,  wend  ,.;,M  _ 
Wtuirtermaaters,  second  class  . ! 

35 

35 

35 

35 

35 

Petty  Officers— . Second  Class. 
Machinists,  second  class 
Oilers  ...... 

Ouriientcrs’  mates,  second  class 
Printers  ..... 

Electricians,  second  class 

40 

87 

35 

35 

40  1 

Yeoman,  second  class  . . > 

35 

Maiternt-ann*.  third  class 
Co*«»aias  (ij  ’ ciMfl 

<w"er*'  mates,  third  eh*  ! 
J^»ennaster.  third  clam  . ] 

30 

80 

30 

30 

Pdtu  Officers— Third  Class. 
Carpenters*  mates,  third  class 
Painters  ..... 
Electricians,  third  class  , 

30 

30 

30 

Yeomen,  third  class  . • . 

Hospital  apprentices,  first  class  . 

30 

30 

S.  I.  — U 
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Table  III. — Offitert,  I'nlirted  Mt»,  Ac- — omlmuml. 


[u.s.a 


Seaman  Branch. 


Seamen  gunner*  . 
Seamen 

Apprentices,  first  class . 


Ordinary  seamen  . 
Apprcuticea,  second  class 


Landsmen  . . . • • 

Apprentices,  third  clasa 

Stewards  to  commandera-m-chlef 
Oioks  to  commauders- in -chief 
Stewards  to  commandants  . 
Cooks  to  commandants  * 
Cabin  stewards  . 

Cabin  cooks 


JK  1 
2 £ j 

ifi 

S 

▲rtlftoor  Brandi. 

2 c 
s 

26 

Stain** — First  Class 
Firemen,  first  class  . • 

35 

24 

21 

19 

Seamen — Second  Class. 
Firemen,  second  class  . 

30  | 

15 

Shipwrights  .... 

25  | 

Sailtnakere 

25  | 

16 

Ssamsn— -Third  Class. 
Coal  passers  .... 

* | 

9 

45 

Mevtux ni  Branch. 
Wardroom  stewards  . 

l 1 

l f,  1 

40 

Wardroom  cooks  .... 

32 

45 

Steerage  stewards  . . . 

1 25  | 

40 

Steerage  cooks  .... 

37 

Warrant  officers'  stewards  - 

24 

]_33 

I Warrant  officers’  cooks 

1 20 

Sjiectal  Branch. 


Musicians,  first  class 


Musicians,  second  clasa 
Bugler* 

Hospital  apprentices  . 


Ship's  cooks,  first  class 
Ship's  cooks,  second  c1a»» 
Ship's  ciK»ks,  thinl  class 
Ship's  cook*,  fourth  class 
Mess  attendants  . 


32 


Any  man  who  has  received  an  honourable 
four  months  from  the  date  of  his  discharge, 
serves  for  each  consecutive  re-enliatmenl. 


discharge  from  bis  lust  term  of  enlistment,  wtio  rc-enu.*u  ror  a i«rwi 
receives  an  increase  of  $1.30  per  mouth  tx>  the  pay  prescribed  for  the  rating 


years  within 
in  which  he 


Table  TV. — Xon-commissioned  Officer *,  M usicians,  and  Private*. — Marine  Corps. 


Grade. 

First  Enlistment,  or  Qr*t  & Yean*.  j 

First 

Year. 

Second 

Fear. 

Thinl 

Year. 

Fourth  J 
Yw.  i 

Filth 

Year. 

t 

9 

* 

* 

4 

Sergeant*  major  . 

34 

34 

35 

36 

37 

Qu  irti:rmaJtcr-sergeant  . 

34 

34 

35 

*« 

37 

Dram  major  . . 

25 

25 

26 

27 

28 

Gunnery  sergeant  . 

85 

35 

36 

37 

38 

First  sargwut 

25 

25 

26 

27 

28 

Sergeant 

13 

18 

19 

20 

21 

Corporal 

15 

15 

16 

17 

18 

Drummer  nnd  trumpeter 

13 

13 

14 

15 

16 

Private  .... 

i 13 

13 

14 

15 

16 

Leader  ol  the  baud  . 

125 

125 

125 

125 

125 

Second  leader  of  band 

75 

75 

1 76 

77 

73 

Musician,  lirst  class 

60 

60 

6'.i 

60 

60 

Musician,  second  class  . 

50 

50 

1 60 

| 50 

so 

First 

w-ealUtinent, 
or  second  5 
Years. 


« 

39.00 

39.00 
3(V.X> 

40.00 

30.00 

23.00 

20.00 

15.00 

18  00 

137.50 

80.00 
60.00 
50.00 


Second  Third 

re-enUs'.imuit,  rwnUnwof, 
or  thirl  i or  ft mrth  5 
Yearn.  Year*. 


8 

•JO 

40 
81 

41 

31 

24 

21 

19 

19 

150 

81 

60 

50 


41.00 

41.00 

32.00 

42.00 

82.00 

25.00 

22.00 
20.00 
20.00 

162.50 

82.00 

60.00 

50.00 


Fourth 

reanllatnattit, 
or  lUlli  * 
Yearn. 


8 

42 

42 
33 

43 
33 
20 
23 
21 
21 

175 

83 

60 

£0 


TUt*  iiice&saut  changes  in  materiel  ami  its  distribution 
render  a comprehensive  description  of  this  subject  of  little 
more  than  ephemeral  value.  On  1st  January 
MsiMcl.  jjjqj  there  were  239  venttuU  of  all  classes  on  the 
navy  list,  and  67  more  under  construction. 

Table  A.  Completed  V cuds — Modern  Construction. 


during  the  Sjianhh  war.  Many  are  now  in  commission 
and  may  be  retained  in  service  indefinitely. 


7 1st  dais  battleship* 

1 2ml  „ battleship 

2 armoured  cruisers  . 

5 protected  M 

3 unprotected  ,, 

19  gunboats  . . 

6 monitors  . 

1 harbour-defence  ram 
1 dynamite  cruiser  . 

20  torpedo  boats 

1 „ boat  (submarine) 


10,288  to  11,565  tons. 
6,315 

8.200  to  9,215 
3,000  to  7,375 
2,089 

839  to  1.710 
3,990  to  6,060 
2,155 
929 

l«  to  273 
73 


Table  B.  Auxiliary  Fiahtiny  Ship*. 

5 converted  cruisers  42G0  to  0888  tonB. 

4 „ yachts 

11 
8 
26 


51 


togs 


806  to  2690 
302  to  766 
82  to  192 
150  to  840 


All  of  the  above  are  of  modern  steel  construction  (except 
the  monitors,  which  are  of  iron),  the  first  coiimiisaion  of 
the  oldest  dating  December  1885,  and  the  great  majority 
were  first  commissioned  since  1890,  and  most  built  prior 
to  1 890  have  since  been  rebuilt.  Next  in  order  of  practical 
efficiency  are  the  converted  vessels  purchased  prior  to  or 


There  are  also  2G  gunboats  captured  or  purchased  from 
Spain,  varying  in  size  from  42  to  1 159  tons,  and  in 
characteristics  from  single-screw  iron  boats  to  twin-screw 
Steel  craft  of  late  design  and  high  efficiency. 


Table  C.  Auxiliaries. 


1G  colliers 
2 distilling  ship* 

1 tank  n 

1 hospital  „ 

5 supply 

1 marine  transport  - 
15  unarmed  lug* 


30e5  to  7500  tons. 
61  On  to  6206  „ 
6200  „ 
4700  „ 

2600  to  7000  „ 
1400  „ 

192  to  450  „ 


Th.'  following  vessels  of  old  construction  nre  still  seaworthy 
and  efficient  for  their  type,  and  many  arc  ib  commission— 
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Table  D.  Old  Construction. 

8 single- turret  iron  monitors. 

2 iron  steam  cruisers. 

2 ,,  paddle  gunboats. 

7 wooden  steam  cruisers. 

1 „ torpedo  boat  of  17  knots  speed. 

20 

Table  E.  Inefficient. 

22  wooden  sailing  rsssels,  mostly  unserviceable,  except  as  re- 
ceiving slups,  kc. 


Table  F.  Under  Constitution. 

10  1st  class  battloehips  . . 11,525  to  15,000  tons. 

6 armoured  cruisers  . . . 18,600  to  14,000  „ 

8 protected  „ »t600 

• » ..  3,100  „ 

4 monitors  . 3,214 

1 gunboat 

8 submarine  beets  . . , |20 

1 torpedo  craft . . . . 165  to  420 

$7 


United  States  naval  vessels  ore,  os  a rale,  built  at  private 
yards  Under  contracts  awarded  after  competition.  Thu 
Government  is  not  committed  to  any  fixed  policy  or 
buiiding  programme.  Each  year  the  Secretary  rocom- 
tuends  flertain  now  construction.  Tlie  final  action  rests 


with  Congress,  which  must  appropriate  money  for  the  new 
ships  before  the  construction  can  be  commenced.  Repair- 
tng  and  n**onstructiou  are  usually  done  at  Government  navy 
yards. 

Ships  in  commission  are  distributed  among  five  stations : 
(1)  the  North  Atlantic,  which  includes  the  Atlantic  coast  of 
the  United  States,  Central  America,  and  South 
America  as  far  as  the  Amazon,  also  the  West 
Indies ; (2)  the  South  Atlantic,  which  includes  ** 
the  remainder  of  the  Atlantic  coast  of  South  America  and 
both  coasts  of  South  Africa  ; (3)  the  European,  which  com- 
prises the  coast  of  Europe,  including  the  inland  seas,  and  the 
, North  Atlantic  coast  of  Africa  ; (4)  the  Asiatic  station,  com- 
prising the  coast  of  Asia,  including  the  islands  north  of 
the  equator,  also  the  east  coast  of  North  Africa  ; (5)  the 
i'acific  station,  comj>rising  the  Pacific  coast  of  North  and 
South  America,  and  Australia  and  the  adjacent  islands 
lying  south  of  the  equator.  Euch  station  is  commanded 
by  a dag  officer,  and  the  number  of  ships  under  the 
command  varies  according  to  circumstances.  Shi j is  in 
commission  on  special  service,  such  as  training,  gunnery, 
surveying  ships,  «tc.,  are  not  attached  to  stations.  The 
shore  stations  of  the  navy  arc  enumerated  in  the  article  on 
» Dogkyaum.  (w.  t.  s.) 


Admiralty,  Cinque  Ports  Court  of.— 

me  Court  of  Admiralty  for  the  Cinque  Ports  exercises  a 
coordinate  but  not  exclusive  Admiralty  jurisdiction  over 
J«*>n3  Hid  things  found  within  the  territory  of  the 
Un^oe  l’orts.  The  limits  of  its  jurisdiction  were  declared 
~ “ ‘nqaisition  taken  at  the  Court  of  Admiralty,  held 
-V  ^easide  at  Dover  in  1G82,  to  extend  from  Shore 
“won  in  Eaacx  to  Redcliff,  near  Seaford,  in  Sussex ; and 
»nh  regard  to  salvage,  they  comprise  all  the  sea  between 
«atord  m Sussex  to  a point  five  miles  off  Cape  Urisuez  on 
. coast  of  France,  and  the  coast  of  Essex.  An  older 
lOjlumuoo  of  1526  is  given  by  Mr  Marsden  in  his  Select 
f™  °J  tKe  Co*r<  <f  Admiralty,  IL  xxx.  The  court  is  an 
uiacnt  one.  The  judge  siU  as  the  official  and  eorn- 
inbaary  of  the  ls>rd  Warden,  just  as  the  judge  of  the  High 
. : ' 0 Admimli y sat  as  the  official  and  commissary  of 

~“nl  AduiiraL  Ami,  os  the  office  of  Lord  Warden 
» more  ancient  than  the  office  of  Lord  High  Admiral 

1STI  TS  B<m*»  »•  Ki*J  "*  Am  office  of  Admiralty, 

/ vj  * *“68-  Ad  my.  Rep.  43S),  it  is  probable  that  tiio 

_t  e Ports  Court  is  the  more  ancient  of  tho  two. 
w „ 8 of  tile  court  has  been,  except  in  one 

cr  of  mere  antiquarian  curiosity,  unaffected  by  statute. 
Lbiirt  thcrcfon?>  etch  jurisdiction  as  the  High 

stamto.  exercised,  apart  from  tho  restraining 

***»  II-  c.  5,  15  I tic.  IL  c.  5.  and  the 
c,  .!  S,  **£?*?*>  3 an<t  4 Vret.  c.  65,  and  24  Viet.  c.  10. 

..  “““'on  have  been  tried  in  it  (the  « Vivid,”  1 
(the  “I'll  ■ ,nf*  if"",  l<lKr’  601).  But  salvage  cases 
I'D  ,29;  ,he  “M*™.”  JrU.  Rep.  7 

„K,;  tbe  Pjincipal  cases  now  tried.  It  has  no 

been  ™ ODe.ca8e  ln  ^kich  jurisdiction  has  ' 

S Kljt  c ^ >t  by  statute  is  to  enforce  forfeitures  under 

“ t!l<>  present  judge.  His 
(aftcrwfrdi  lbe  Bight  Hon.  Sir 
the  .-1111,1  ,.iv  " xhffiunore,  who  succeeded  his  father  in 
Rohott  PI  no8' 1Uld was  j“igc  from  1855  to  1875.  As  Sir 
Point  of  cwu  'T  abw  tbl:  laat  JudS“  of  the  High 

neat  o,  the  IlhJlT’p^v1867,  (t-h-°  date  of  b“  »PP0“t- 
IraUhl.  f r k !'Jurt)  to  1875,  the  two  offices  were 
J or  the  first  time  in  history  held  by  the  same 


person.  The  appointment  is  by  tire  Lord  Warden.  Dr 
Phillimore’s  patent  had  a grant  of  the  “place  or  office  of 
judge  official  and  commissary  of  the  Court  of  Admiralty  of 
tho  Cinque  Port*,  and  their  members  and  appurtenances, 
and  to  be  assistant  to  my  lieutenant  of  Dover  castle  in 
all  such  affairs  and  business  concerning  the  said  Court  of 
Admiralty  wherein  yourself  and  assistance  shall  be  re- 
quisite and  necessary.”  Of  old  the  court  sat  sometimes 
at  Sandwich,  sometimes  at  other  porta.  But  the  regular 
place  for  the  sitting  of  the  court  has  for  a long  time  been, 
and  still  is,  the  aisle  of  St  James’s  Church,  Dover.  For 
convenience  the  judge  often  sits  at  the  Royal  Court*  of 
Justice.  The  office  of  marshal  in  the  High  Court  is 
represented  in  this  court  by  a serjoaut,  who  also  bears  a 
silver  oar.  There  is  a registrar,  as  in  the  High  Court. 
The  ap|>eal  is  to  the  queen  in  council,  and  is  heard  by 
the  judicial  committee.  The  court  can  hear  appeals  from 
the  Cinque  Ports  salvage  commissioners,  such  appeals 
being  final  (l  and  2 Geo.  IV.  c.  76,  § 4).  Actions  may  be 
transferred  to  it,  and  appeals  made  to  it,  from  the  county 
courts  in  all  cases  arising  within  the  jurisdiction  of  the 
Cinque  Ports  as  defined  by  that  Act.  At  the  solemn 
installation  of  the  Lord  Warden  the  judge  as  the  next 
principid  officer  installs  him. 

The  Cinque  Ports  from  the  earliest  times  claimed  to  bo 
exempt  from  tho  jurisdiction  of  the  admiral  of  England. 
Their  early  charters  do  not,  like  those  of  Bristol  and  other 
seaports,  express  this  exemption  in  terms.  It  seems  to 
have  been  derived  from  the  general  words  of  the  charters 
which  preserve  their  liberties  and  privileges. 

The  Lord  Warden's  claim  to  prize  was  raised  in,  but  not 
finally  decided  by,  the  High  Court  of  Admiralty  in  the 
“Ouster  Ems,”  1 C.  Hob.  284,  1783. 

See  Bovs.  Sancltrich  and  Cinque  Ports. — Knocker.  Grand 
Court  of  Shepuay,  1862.  (w.  g.  F.  p.) 

Admiralty,  High  Court  of.— The  High 
Court  of  Admiralty  was  the  court  of  the  deputy  or 
lieutenant  of  the  admiral.  It  is  supposed  in  the  Black 
Book  of  the  Admiralty  to  have  been  founded  in  the  reign 
of  Edward  I. ; but  it  would  ap|a-ar,  from  the  learned  dis- 
cussion of  Mr  Marsden,  that  it  was  established  as  a civil 
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court  by  Edward  III.  in  the  year  1360 ; the  power  of  the 
admiral  to  determine  matters  of  discipline  in  the  fleet, 
anti  possibly  questions  of  piracy  and  prize,  being  somewhat 
earlier.  Even  then  the  court  as  such  took  no  formal 
shape  ; bat  the  various  admirals  began  to  receive  in  their 
patents  express  grants  of  jurisdiction  with  powers  to 
appoint  lieutenants  or  deputies.  At  firet  there  were 
separate  admirals  or  rear-admirals  of  the  north,  south, 
ami  west,  each  with  deputies  and  courts.  A list  of 
them  was  collected  by  Sir  H.  Spelman.  These  were 
merged  in  or  absorbed  by  one  high  court  early  in  the 
15th  century.  Sir  Thomas  Beaufort,  afterwards  earl  of 
Dorset  and  duke  of  Exeter  (appointed  admiral  of  the 
fleet,  9 Henry  IV.,  and  admiral  of  England,  Ireland,  and 
Aquitaine  1412,  which  latter  office  he  held  till  his  death  in 
1417),  certainly  had  a court,  with  a marshal  and  other 
officers,  and  forms  of  legal  process — mandates,  warrants, 
citations,  compulsories,  proxies,  «fcc.  For  the  subject 
matters  of  the  ancient  Admiralty  jurisdiction  it  is  usual 
to  refer  to  the  inquisition  of  Queenborough  in  1375. 
Complaints  of  encroachment  of  jurisdiction  by  the 
Admiralty  courts  led  to  the  restraining  Acts,  13  Ric. 
II.  c.  5,  15  Ric.  It.  c.  3,  and  2 Hen.  IV.  c.  11. 

The  original  object  of  the  institution  of  the  courts  or 
court  seems  to  have  been  to  prevent  or  punish  piracy  and 
other  crimes  upon  the  narrow  seas  and  to  deal  with 
questions  of  prize ; but  civil  jurisdiction  soon  followed. 

The  jurisdiction  in  criminal  matters  was  trans- 
dictioa.  fcrrc'd  by  28  Hem  V 1 1 1.  e.  1 5 to  the  admiral  or  his 
deputy  and  three  or  four  other  substantial  persons 
appointed  by  tho  Lord  Chancellor,  who  were  to  proceed 
according  to  the  course  of  the  common  law.  By  i and  5 
Will  IV.  c.  36,  cognizance  of  crimes  committed  within 
the  jurisdiction  of  the  Admiralty  was  given  to  the  central 
criminal  court.  By  7 and  8 Viet.  c.  2,  it  has  boen  also 
given  to  the  justices  of  assize ; and  crimes  done  within  the 
jurisdiction  of  the  Admiralty  are  now  tried  as  crimes  com- 
mitted within  the  body  of  a county.  See  also  the 
Criminal  Law  Consolidation  Acts  of  24  and  25  Victoria. 

From  the  time  of  Henry  IV.  the  only  legislation  affect- 
ing the  civil  jurisdiction  of  the  High  Court  of  Admiralty  till 
the  time  of  Queen  Victoria  is  to  be  found  in  § 10  of  32  Hen. 
VIII  c.  14,  enabling  the  admiral  or  his  lieutenant  to  decide 
on  certain  complaints  of  freighters  against  shipmasters  for 
delay  in  sailing,  and  § 34  of  5 Eliz.  c.  5,  giving  the  Lord 
High  Admiral  of  England,  the  Lord  Warden  of  the  Cinque 
Ports,  their  lieutenants  and  judges,  co-ordinate  power 
with  other  judges  to  enforce  forfeitures  under  that  Act — 
a very  curious  and  miscellaneous  statute  called  “An  Act 
for  the  Maintenance  of  the  Navy." 

In  tho  Act  25  Hen.  VIII.  c.  19,  with  regard  to  ecclesi- 
astical appeals  from  the  courts  of  the  archbishops  to  the 
Crown,  it  is  provided  that  the  appeal  shall  be  to  the  king 
in  Chancery,  “and  that  upon  every  such  appeal  a com- 
mission shall  be  directed  under  the  great  seal  to  such 
persons  as  shall  be  named  by  the  king’s  highness,  his 
heirs  or  successors,  like  as  in  cases  of  appeal  from  the 
Admiralty  Court,"  The  appeal  to  these  “persons,”  called 
delegates,  continued  until  it  was  transferred  first  to  the 
Privy  Council  and  then  to  the  judicial  committee  of  the 
Privy  Council  by  the  statutes  2 and  3 Will.  IV.  c.  92,  and 
3 and  4 Will.  IV.  c.  41. 

The  early  jurisdiction  of  the  court  appears  to  have  been 
exercised  very  much  under  the  same  procedure  as  that  used 
by  the  Courts  of  Common  Law.  Juries  are  mentioned, 
sometimes  of  the  county  and  sometimes  of  the  county  ami 
merchants.  But  the  connexion  with  foreign  juarta  led  to  the 
gradual  introduction  of  a procedure  resembling  that  coming 
into  use  on  the  Continent  and  baaed  on  the  Roman  civil  law. 
The  statute  28  Hen.  VIII.  c.  15,  states  the  objection  to  this 
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! application  of  the  civil  law  to  the  trial  of  criminal  cases 
' with  much  force : “ After  the  course  of  the  civil  laws, 
i the  nature  whereof  is  that  before  any  judgment  of  death 
can  be  given  against  the  offenders,  either  they  must  plainly 
confess  their  offences  (which  they  will  never  do  without 
torture  or  pain),  or  else  their  offences  be  so  plainly  and 
directly  proved  by  witness  indifferent  such  as  saw  their 
1 offences  committed,  which  cannot  be  gotten  but  by  chance 
at  few  times.” 

The  material  enactments  of  the  restraining  statutes 
! were  as  follows: — 13  Ric.  II.  c.  5 provided  that  “the 
! admirals  and  their  deputies  shall  not  meddle 
from  henceforth  of  anything  done  within  the  JagActV 
realm,  but  only  of  a thing  done  u|x>n  the  sen, 
as  it  hath  been  used  in  the  time  of  the  noble  prince  king 
Edward,  grandfather  of  our  lord  the  king  that  now  is." 
15  Ric.  II.  c.  3 provided,  that  “of  all  manner  of  contracts, 
pleas,  and  quarrels,  and  other  things  rising  within  the 
bodies  of  the  counties  as  well  by  land  as  by  water,  and 
also  of  wreck  of  the  sea,  the  admiral’s  court  shall  have  no 
manner  of  cognizance,  power,  nor  jurisdiction  ; but  all 
such  manner  of  contracts,  pleas,  and  quarrels,  and  all 
other  things  rising  within  the  bodies  of  counties,  as  well 
by  land  as  by  water,  as  afore,  and  also  wreck  of  the  sea, 
shall  be  tried,  determined,  discussed,  and  remedied  by  the 
laws  of  the  land,  and  not  before  nor  by  the  admiral,  nor 
1 his  lieutenant  in  any  wise.  Nevertheless,  of  the  death  of 
I a man,  and  of  a maihem  done  in  great  ships,  being  and 
hovering  in  the  main  stream  of  great  rivers,  only  beneath 
the  [bridges]  of  the  same  rivers  [nigh]  to  the  sea,  anil  in 
none  other  places  of  the  same  rivers,  the  admiral  shall 
have  cognizance,  and  also  to  arrest  ships  in  the  great  flotes 
for  the  great  voyages  of  the  king  and  of  the  realm  ; saving 
always  to  the  king  all  manner  of  forfeitures  and  profits 
thereof  coming  ; and  he  shall  have  also  jurisdiction  upon 
the  said  flutes,  during  the  -■’aid  voyages  only;  saving  always 
| to  the  lords,  cities,  and  boroughs,  their  liberties  and 
franchises."  2 Hen.  IV.  c.  11  adds  nothing  by  way  of 
definition  or  restriction,  but  merely  gives  additional 
remedies  against  encroachments,  providing  heavy  fines  for 
those  who  improperly  sue  in  the  court,  and  those  officials 
i of  the  court  who  improperly  assart  jurisdiction.  It  was 
repealed  by  24  Viet.  c.  10.  The  statutes  of  Richard, 
except  the  enabling  juart  of  the  second,  were  repealed  by 
42  and  43  Viet  c.  59.  The  formation  of  a High  Court  of 
[ Justice  rendered  them  obsolete. 

In  tho  reign  of  James  I.  the  chronic  controversies 
1 between  the  Courts  of  Common  Law  and  the  Admiralty 
Court  as  to  the  limits  of  their  respective  jurisdictions 
reached  an  acute  stage.  We  find  the  records  of  it  in  the 
second  volume  of  Mr  Marsden’s  Select  Pitas  in  the  Court 
of  Admiralty,  and  in  Lord  Coke’s  writings:  Reftorl t,  part 
xiii.  51  ; Institutes,  part  iv.  chap.  22.  In  this  latter 
passage  Lord  Coke  records  how,  notwithstanding  an 
agreement  asserted  to  have  been  made  in  1575  between 
the  justices  of  the  King's  Bench  and  the  judge  of  the 
Admiralty,  the  judges  of  the  Common  Law  Courts  suc- 
cessfully maintained  their  right  to  prohibit  suits  in  Ad- 
miralty upon  contracts  made  on  shore,  or  within  havens, 
or  creeks,  or  tidal  rivers,  if  the  waters  were  within  the 
body  of  any  county,  wheresoever  such  contracts  were 
broken,  for  torts  committed  within  the  body  of  a county, 
whether  on  land  or  water,  and  for  contracts  made  in  parts 
beyond  the  seas.  It  is  due  to  the  memory  of  the  judges 
of  Lord  Coke’s  time  to  say  that,  at  any  rate  as  regards 
contracts  made  in  partibun  transmarinis,  the  same  rule 
apfiears  to  have  been  applied  at  least  as  early  as  36  Hen. 
VIII.,  the  judges  then  holding  that  “ for  actions  transitory 
abroad  action  may  lie  at  common  law.” 

All  the  while,  however,  the  patents  of  the  Admiralty 
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judge  purported  to  confer  on  him  a far  ampler  jurisdic- 
tion than  the  jealousy  of  the  other  courts  would 
concede  to  him.  The  patent  of  the  last  judge 
of  tho  court,  Sir  Robert  Joseph  Phillimore, 
dated  23rd  August  1867,  styles  him  “Lieut.  Off1.  Princ*. 
and  Commissary  Gen1.  and  Special  in  our  High  Court  of 
Admiralty  of  Eng.  and  President  and  Judge  of  the  same,” 
and  gives  to  him  power  to  take  cognizance  of  “ all  causes, 
civil  and  maritime,  also  all  contracts,  complaints,  offences 
or  suspected  offences,  crimes,  pleas,  debts,  exchanges, 
accounts,  policies  of  assurance,  loading  of  ships,  and  all 
other  matters  and  contracts  which  relate  to  freight  due 
for  the  use  of  ships,  transportation,  money,  or  bottomry ; 
also  all  suits  civil  and  maritime  between  merchants  or 
between  proprietors  of  ships  and  other  vessels  for 
matters  in,  upon,  or  by  the  sea,  or  public  streams,  or 
fresh -water  ports,  rivers,  nooks,  and  places  overflown 
whatsoever  within  the  ebbing  and  flowing  of  the  sea  and 
high-water  mark,  or  upon  any  of  tho  shores  or  banks 
adjacent  from  any  of  the  first  bridges  towards  tho  sea 
through  England  ami  Ireland  and  the  dominions  thereof, 
or  elsewhere  beyond  the  seas.”  Power  is  also  given  to 
hear  a{«peals  from  vice-admirals;  also  "to  arrest  . . . 
according  to  the  civil  laws  and  ancient  customs  of  our 
high  court  ...  all  ships,  persons,  things,  goods,  wares, 
and  merchandise  ” ; also  “ to  enquire  by  the  oaths  of  honest 
and  lawful  men  . . . of  all  . . . things  which  . . . ought 
tj  be  enquired  after,  and  to  mulct,  arrest,  punish,  chastise, 
and  reform  ” ; also  “ to  preserve  the  public  streams  of  our 
Admiralty  as  well  for  the  preservation  of  our  royal  navy, 
and  of  the  fleets  and  vessels  of  onr  kingdom  ...  as  of 
whatsoever  fishes  increasing  in  the  rivers  ” ; also  “ to  reform 
nets  too  straight  and  other  unlawful  engines  and  instru- 
ments whatsoever  for  tho  catching  of  fishes  ” ; also  to  take 
cognizance  “of  the  wreck  of  tho  sea  . . . and  of  the 
death,  drowning,  and  view  of  dead  bodies,”  and  the  con- 
servation of  the  statutes  concerning  wreck  of  the  sea  and 
the  office  of  coroner  [3  and  4 Edw.  L],  and  concerning 
pillages  [27  Edw.  III. J,  and  “the  cognizance  of  mayhem  ” 
*ithiu  tho  ebb  and  flow  of  tho  tide;  all  in  as  ample 
manner  and  form  as  they  were  enjoyed  by  Dr  David 
ww  Ijuffgg  from  1558-84],  Sir  Julius  Ca?sar,  and  tho 
other  judges  in  order  (22  in  all)  before  Sir  Robert  Philli- 
ifcore.  This  form  of  patent  differs  in  but  few  respects 
irom  the  earlier  Latin  patent*— Umport  Henry  VIIL— 

^ A ^ k it,,ey  liaV0  a clauso  non  obstantibun  itatuti*. 

As  has  been  said,  however,  the  contention  of  tho 
Loaunon  Law  judges  prevailed,  and  tho  Admiralty  Court 
Madtn  i??*1  du?nS  a temporary  revival  under  from- 
*ell)sank  into  comparative  insignificance  during 
tbs  1 t"C  ^ centu,T<  The  great  maritime  wars  of 
• ■ cc'ntury  gave  scope  to  the  exercise  of  its  prizo 
#v.nr+  ^ lrI?  ’ ^ *ta  international  importance  as  a prize 
tho  io!k  aft4‘r.  °f  the  18th  and  the  first  j>art  of 
ledge  centunes  “ a matter  of  common  historical  know'- 

g«at  judges;  but  Sir  William  Scott, 
Stowell,  is  the  most  famous.  Before  his 
aril  T6,110  n<?  sports  of  admiralty  cases,  except  Hay 
wanli  tl?  V decisions.  But  from  his  time  on- 
K.  noH«  M 5aS . .n  tt  continuous  stream  of  Admiralty 
the  in*/  ° W°  >e^*n  important  cases  decided  on 

In  Sr*  Wel1  “ on  ‘I1.0  Pri“  side- 
3ml  /.rry1  °*  Qaeen  Victoria,  two  enabling  ntatutes, 
CL  J'01-  f t5  antl  24  ,Vict-  «•  10.  were  panned  and 
in  whirL  tl  * 16  ■!ur'«<lictioii  of  the  court.  The  manner 
^nanrl  SirTinm1'**  we" 'administered  by  Dr.  Lushing- 
arhole  r».,:  ' , ! 'more,  whoee  tenure  of  office  covered  the 

HijhCnn.i  tt  . ^uccn'»  reign  till  the  creation  of  the 
. o Justice,  the  valuable  aenintance  rendered  by 
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the  nautical  assessors  from  the  Trinity  House,  the  great  in- 
crease of  shipping,  especially  of  steam  shipping,  and  the 
number  and  gravity  of  canes  of  collision,  salvage,  and  dam- 
age to  cargo,  restored  the  activity  of  the  court  and  made  it 
one  of  the  most  important  tribunals  of  the  country.  In 
1875,  by  the  oijcration  of  the  Judicature  Acts  of  1873  and 
1 87 5,  the  High  Court  of  Admiralty  was  with  the  other  great 
courts  of  England  formed  into  the  High  Court  of  Justice. 
The  principal  officers  of  the  court  in  subordination  to 
the  judge  were  tho  registrar  (an  office  which  always 
points  to  a connexion  with  canon  or  civil  law),  and  the 
marshal,  who  acted  as  the  maritime  sheriff,  having  for 
his  batou  of  office  a silver  oar.  The  assistance  of  the 
Trinity  Masters,  which  has  been  already  mentioned,  was 
provided  for  in  the  charter  of  incorporation  of  the  Trinity 
House.  These  officers  and  their  assistance  have  been  pre- 
served in  the  High  Court  of  Justice. 

See  Sir  Tuavehs  Twiss.  Black  Book  of  Ou  Admiralty.  Rolls 
series. — Mxiikdkx.  Med  I't-as  in  the  Court  of  Admiralty, 
published  by  tho  Scldcn  Society.  — GoiKH.ru: X.  Vic w t>f  the  Ad * 
miral  Jurisdiction.  (Wi  G F.  P ) 

Admiralty  Jurisdiction.— The  court*  by 
which,  a*  far  a*  we  know,  Admiralty  jurisdiction  in  civil 
matters  was  first  exercised  were  the  following.  In  and 
throughout  England  the  courts  of  the  several  admirals  soon 
combined  into  one  High  Court  of  Admiralty.  Within  the 
territories  of  the  Cinque  Porto  the  Court  of  Admiralty  of 
l the  Cinque  Ports  exercised  a co-ordinate  jurisdiction.  In 
certain  town*  and  places  there  were  local  courts  of  Vice- 
| Admiralty.  In  Scotland  there  existed  the  Scottish  High 
Court  of  Admiralty,  in  Ireland  the  Irish  High  Court  of 
Admiralty.  Of  these  courts  that  of  the  Cinque  Porto 
alone  remains  untouched.  The  Scottish  court  was  ab- 
sorbed, and  it*  jurisdiction  given  to  the  Court  of  Session 
by  1 1 Geo.  IV.  and  1 Will.  IV.  c.  69 — not,  how'ever,  till  a 
decision  given  by  it  and  the  appeal  therefrom  to  the 
House  of  Lords  had  established  a remarkable  rule  of 
Admiralty  law  in  cases  of  collision  (Hap  v.  Lc  Acre,  1824, 
2 Shaw,  Sc.  App.  Cat.  395).  The  local  Vice- Admiralty 
Court*  in  England  bad  ceased  to  do  much  work  when 
they  were  al>olished  by  the  Municipal  Corporations  Act, 
1835  ; the  High  Court  became,  with  the  other  superior 
courts,  a component  part  of  the  High  Court  of  Justice  l»y 
virtue  of  the  Judicature  Acts,  1873  and  1875.  And  the 
Irish  court  has  in  like  manner  become  a port  of  the 
High  Court  of  Justice  in  Ireland  by  the  Judicature  Act 
for  that  country. 

As  England  first,  and  Great  Britain  afterwards,  acquired 
colonies  and  possessions  beyond  seas,  Vice- Admiralty 
Courts  were  established.  The  earliest  known  Vlc0m 
was  that  in  Jamaica,  established  in  the  year  Admiralty 
1662.  .Some  Vice  - Admiralty  Courts  which  Court*. 
were  created  for  prize  purposes  in  the  last  century  were 
suffered  to  expire  after  1815.  In  the  year  1863,  when 
tho  Act  regulating  tho  Vice-Admiralty  Courts  was  passed, 
there  were  Vice- Admiralty  Courts  at  Antigua,  Bahamas, 
Barbadoes,  Bermuda,  British  Columbia,  British  Guiana, 
British  Honduras,  Caj>e  of  Good  Hope,  Ceylon,  Dominica, 
Falkland  Islands,  Gambia  River,  Gibraltar,  Gold  Coast, 
Grenada,  Hong  Kong,  Jamaica,  Labuan,  Lagos,  Lower 
Canada  (otherwise  Quebec),  Malta,  Mauritius,  Montserrat, 
Natal,  Nevis,  New  Brunswick,  Newfoundland,  New  South 
Wales,  New  Zealand,  Nova  Scotia  (otherwise  Halifax), 
Prince  Edward  Island,  Queensland,  Saint  Christopher, 
Saint  Helena,  Saint  Lucia,  Saint  Vincent,  Sierra  Leone, 
South  Australia,  Tasmania,  Tobago,  Trinidad,  Vancouver’s 
Island,  Victoria,  Virgin  Island*  (otherwise  Tortola), 
Western  Australia.  By  the  Act  of  1867  one  for  the 
Straits  Settlement*  was  added.  These  court*  have  been 
regulated  from  time  to  time  by  the  following  statutes  : 
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2 Will.  IV.  c.  51,  26  Viet  c.  21  already  cited,  and 
30  and  31  Viet  c,  45.  In  1890  the  Colonial  Courts 
of  Admiralty  Act  provided  that  except  in  the  colonics 
of  New  South  Wales,  Victoria,  Saint  Helena,  and  British 
Honduras,  Vice  * Admiralty  Courts  should  he  abolished, 
and  a nulHtitutinn  nmde  of  Colonial  Courts  nf  Admiralty, 
There  is  power,  however,  reserved  to  the  Crown  to  erect 
through  th»?  Admiralty  in  any  British  possession  any  Vice- 
Ad  mind  ty  Court  except  in  India  or  any  British  possession 
having  a representative  legislature.  No  Vice- Admiralty 
Court  so  established  can  exercise  any  jurisdiction  except  for 
some  purpose  relating  to  prize,  the  royal  navy,  the  slave 
trade,  foreign  enlistment,  Pacific  Islanders’  protection,  and 
questions  relating  to  treaties  or  conventions  on  inter- 
national law.  Vice- Admiralty  Courts  exercised  all  usual 
Admiralty  jurisdiction,  and  in  addition  a certain  revenue 
jurisdiction,  and  jurisdiction  over  matters  of  slave  trade 
and  prise  (royal  navy)  and  under  the  Pacific  Islanders’ 
Protection  Act  Thu  apjrenl  from  Vice-Admiralty  Courts 
used  to  lie  to  the  High  Court  of  Admiralty  of  England, 
but  has  been  transferred  to  the  King  in  Council. 

Modern  statutes  have  given  Admiralty  jurisdiction  to 
the  county  court*  in  the  following  matters : — Salvage, 
where  the  value  of  the  salved  property  does  not 
Courts  exceed  £ 1 000,  or  the  claim  for  reward  £300; 

towage,  necessaries,  and  wages,  where  the  claim 
does  not  exceed  £150;  claims  for  damage  to  cargo,  or 
by  culliiiion,  up  to  £300  (and  for  sums  ubovc  there 
prescribed  limits  by  agreement  between  the  parties) ; 
and  claims  arising  out  of  breaches  of  charter  jiarties  and 
other  contracts  for  carriages  of  goods  in  foreign  ships,  or 
torts  in  respect  thereof  up  to  £300.  This  jurisdiction  is 
restricted  to  subjects  over  which  jurisdiction  was  possessed 
by  the  High  Court  of  Admiralty  at  the  time  w-hen  the  first 
of  there  Acta  was  passed,  except  as  regards  the  last  branch 
of  it  (The  “Aline,”  1880,  5 Ex.  Div.  227;  Reg.  v.  Jwtge 
of  City  of  London  Court,  1892,  1 Q.B.  272).  In  analogy 
with  the  county  court  Admiralty  jurisdiction  created  in 
England,  a limited  Admiralty  jurisdiction  has  been  given 
in  Ireland  to  the  recorders  of  certain  boroughs  and  the 
chairmen  of  certain  Quarter  Sessions  ; and  in  salvage  cases, 
where  a county  court  in  England  would  have  jurisdiction, 
magistrates,  recorders,  and  chairmen  of  Quarter  Sessions 
may  have  jurisdiction  as  official  arbitrators  (57  aud  58 
Viet,  c.  60,  $ 517).  In  Scotland,  Admiralty  suit*  in  cases 
not  exceeding  the  value  of  £25  are  exclusively  tried  in  the 
Sheriff’s  Court ; while  over  that  limit  the  Sheriff's  Court 
and  the  Court  of  Session  have  concurrent  jurisdiction. 

By  the  Act  l and  2 Uoo.  IV.  c.  76,  &u  arbitral  jurisdic- 
tion in  cases  of  salvage  was  given  to  certain  commissioners 
of  the  Cinque  Ports. 

The  ap]M$al  from  county  courts  and  commissioners 
is  to  the  High  Court  of  Justice,  and  is  exercised  by  a 
Appeals.  divisional  court  °f  Probate,  Divorce,  and 
Admiralty  Division.  In  cases  arising  within  the 
Cinque  Porta  there  is  an  optional  appeal  to  the  Admiralty 
Court  of  the  Cinque  Port*.  The  appeal  from  the  High 
Court  of  Justice  is  in  ordinary  Admiralty  matters,  as  in 
others,  to  the  Court  of  Appeal,  and  from  thence  to  the 
House  of  Lords.  But  it  is  specially  provided  by  the 
Judicature  Act  1891,  as  it  was  by  the  Prize  Act  1864, 
that  the  appeal  in  prize  cases  shall  be  to  the  Sovereign  in 
Council. 

The  unfortunate  provisions  of  the  Legislature,  giving 
to  the  jurisdiction  of  county  courts  different  money  limits 
in  Admiralty,  Equity,  and  Common  Law  cases,  make  the 
distinction  between  cases  coming  under  the  Admiralty 
jurisdiction  and  other  civil  cases  of  practical  moment  in 
those  courts.  Arguments  full  of  learning  and  research 
have  been  addressed  to  the  courts,  and  weighty  decisions 
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have  been  given,  upon  question!  which  would  never  have 
arisen  if  the  county  courts  had  not  a larger  money  area 
of  jurisdiction  in  Admiralty  cases  than  they  have 
in  other  matters  (Reg.  v.  Jndoe  of  City  of  London 
Court,  1892,  1 Q.B.  273;  The  "Zcta,”  1893, 

App.  Can.  468).  But  as  regards  the  high  courts,  whether 
in  England,  Scotland,  or  Ireland,  it  is  not  now  neces- 
sary to  distinguish  their  civil  Admiralty  jurisdiction 
from  their  ordinary'  civil  jurisdiction,  except  for  the  pur- 
|)ose  of  seeing  whether  there  can  or  cannot  be  process  tn 
rent.  Not  that  every  Admiralty  action  can  of  right  bo 
brought  tn  rent,  but  that  no  pruocsn  tn  raw  lies  at  the  suit 
of  a subject  unless  it  he  for  a matter  of  Admiralty  juris- 
diction— one,  for  instance,  that  could  in  England  have  been 
tried  in  the  High  Court  of  Admiralty.  Now  these  matters 
of  Admiralty  jurisdiction  with  process  in  rent  range  them- 
selves under  four  primary  and  four  supplementary  heads. 
The  four  primary  are  damage,  salvage,  bottomry,  wages ; 
and  the  four  supplementary  are  extensions  due  to  one  or 
other  of  the  statutes  3 and  4 Viet  c.  63,  and  24  Viet 
c.  10.  They  are  damage  to  cargo  carried  in  a ship,  neces- 
saries supplied  to  a ship,  mortgage  of  ship,  and  master’s 
claim  for  wages  and  disbursements  on  account  of  a ship. 
In  all  these  cases,  primary  aud  secondary,  the  { woe  ess  of 
which  a plaintiff  can  avail  himself  foe  redraw,  may  be 
either  in  personam  a*  in  other  civil  suits,  or  by  arrest  of  the 
ship,  and,  in  cases  of  salvage  and  bottomry,  the  cargo. 
Whenever,  also,  the  ship  can  be  arrested,  any  freight  due 
can  also  be  attached,  by  arrest  of  the  cargo  to  the  ex  tout 
only  of  the  freight  which  it  has  to  jrev.  For  the  purjioso 
of  ascertaining  whether  or  not  process  in  rem  would  lie, 
there  have  been  distinctions  as  nice,  ami  the  line  of  Ad- 
miralty jurisdiction  has  been  drawn  as  carefully,  os  in 
the  cases  of  the  Admiralty  jurisdiction  of  the  county 
courts  (The  “ Theta,”  1894,  Prob.  280 ; The  “ Gas  Float 
Whitton,”  1897,  Apf*.  Ccul . 337).  There  have  been 
similar  questions  raised  in  the  United  States,  from  Dt 
Lovio  v.  /hit  (1815,  2 Gallison,  398),  aud  Ramsay  v. 
AUegre  (1827,  12  Wheaton,  611),  down  to  the  quite  modern 
cases  which  will  Ire  found  quoted  in  the  arguments  and 
judgments  in  the  “ Float  Whitton." 

The  disciplinary  jurisdiction  at  one  time  exercised  by  the 
Admiralty  Court,  over  both  the  royal  navy  and  merchant 
vessels,  may  be  said  to  be  olisolete  in  time  of 
peace,  the  last  remnant  of  it  being  suits  against 
merchantmen  for  flying  flags  appropriate  to  men- 
of-war  (The  “Minerva,”  1800,  3 C.  Bob.  34),  a matter 
now  more  effectively  provided  against  by  the  Merchant 
Shipping  Act,  1894.  In  time  of  war,  however,  it  was 
exercised  in  tome  instances  as  long  as  the  Admiralty  Court 
lasted,  and  is  now  in  consequence  exercisable  by  the  High 
Court  of  Justice  (sere  Prize,  below).  It  was,  perhaps, 
in  consequence  of  its  ancient  disciplinary  jurisdiction  that 
the  Admiralty  Court  was  made,  and  the  High  Court  of 
Justice  now  is,  the  court  to  enforce  certain  portions  of  the 
Foreign  Enlistment  Act,  1870. 

Finally,  appeals  from  decisions  of  courts  of  enquiry, 
under  the  Merchant  Shipping  Act,  cancelling  or  suspend- 
ing the  certificates  of  officers  in  the  merchant  service,  may 
l>c  made  to  the  Probate,  Divorce,  and  Admiralty  Division 
of  the  High  Court  of  Justice. 

The  Admiralty  jurisdiction  in  criminal  mutters  extends 
over  all  crimes  committed  on  l>oard  British  ships  on  sea  or 
tidal  waters,  even  though  such  tidal  waters  be 
well  within  foreign  territory  (Reg.  v.  Anderson,  C*™‘aa> 
1868,  L.R.  1 C.C.R.  161),  but  not  over  crimes 
committed  on  board  foreign  vessels  npon  the  liigh  seas 
(Reg.  v.  Serna,  1845,  1 Denison  C.C.,  104).  Whether 
it  extended  over  crimes  committed  on  foreign  ships  within 
territorial  waters  of  the  United  Kingdom,  and  whether  a 
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anoe  of  three  mile#  round  the  shores  of  the  United  King- 
dom was  for  such  purpose  territorial  water,  were  the  great 
questions  raised  in  Rty.  v.  Ktt/n  (The  “ Franconia,"  L.IL 
2 Ex.  l)ir.  126),  and  decided  in  the  negative  by  the 
majority  of  the  judges,  rightly,  as  the  writer  of  this  article 
respectfully  thinks,  Since  then,  however,  the  Legislature 
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previously  spoiled  a Portuguese,  were  awarded  by  the 
admiral  as  pod  prize  to  the  English  captors;  and 
Eduard  1IL  in  a letter  to  the  king  of  Portugal  answering 
a complaint  on  the  subject  gives  the  admirals  decision 
a«  a reason  for  refusing  their  restoration.  During  tho 
16th  century  a very  large  pari  of  the  business  of  the 


is  or  is  not  a British  subject,  on  the  open  sea  within  the 
territorial  waters  of  British  dominions,  is  an  offence  within 
the  jurisdiction  of  the  admiral,  although  it  may  have  been 
committed  on  board  or  by  means  of  a foreign  ship,  and  the 
person  who  committed  such  offence  may  be  arrested,  tried, 
sad  punished  accordingly.”  By  § 7 the  “jurisdiction  of 
the  admiral  ” is  defined  as  “ including  the  jurisdiction  of 
the  Admiralty  of  England  or  Ireland,  or  either  of  such 
jurisdictions  as  used  in  any  Act  of  Parliament ; and  for 
the  purpose  of  arresting  any  purson  charged  with  an  offence 
dttJwed  by  this  Act  to  be  within  the  jurisdiction  of  the 
admiral,  the  territorial  waters  adjacent  to  the  United  King- 
dom, or  any  other  part  of  Her  Maj tatty’s  dominions,  shall 
be  deemed  to  be  within  the  jurisdiction  of  any  judge,  magis- 
trate, or  officer.”  And  “ territorial  waters  of  Hur  Majesty’s 
dominions  " are  defined  as  “ in  reference  to  the  sea,  mean- 
ing such  part  of  tho  sea  adjacent  to  the  etiast  of  the  United 
Kingdom,  or  the  coast  of  some  other  part  of  Her  Majesty's 
dominions,  as  is  deemed  by  international  law  to  be  within 
the  territorial  sovereignty  of  Her  Majesty ; and  for  the 
purpose  of  any  offence  declared  by  thus  Act  to  be  within 
the  jurisdiction  of  the  admiral,  any  jiart  of  the  o|>en  sea 
within  one  marine  league  of  the  coast,  measured  from  low- 
water  mark,  shall  be  deotned  to  be  open  sea  within  the 
territorial  waters  of  Her  Majesty's  dominions.”  As  to 
those  portions  of  the  sea  and  tidal  waters  which,  by  reason 
of  their  jiart  tally  land-locked  positions,  are  deemed  to  \xs 
in  the  body  of  a county,  there  is  not  Admiralty  jurisdic- 
tion, but  crimes  are  tried  as  if  they  were  committed  on 
land  within  the  same  county. 

wl‘atever  flag  they  pretended  to  fly,  were,  from 
. onwafd-s  wherever  their  crimes  were  committed, 
to  the  Admiralty  jurisdiction.  The  criminal  juris- 
jfiction  of  the  Admiralty  was  first  exercised  by  the  High 
Court  of  Admiralty  ; and  then,  by  virtue  of  28  Hen.  VI 1L 
c-  •>,  transferred  to  commissioners  appointed  under  the 
grrat  seal,  among  whom  were  to  bo  the  admiral  or 
f* » , , ^ . or  ^keir  deputies.  Admiralty  sessions  were 
w this  purpose  till  1834.  Admiralty  criminal  juris- 
m V * now»  b?  virtuc  of  the  ■««€•  of  statutes  39  Geo. 
U.  c.  3,  t 4 and  5 Will.  IV.  c.  3G,  7 and  8 Viet.  c.  2,  and 
? mmnal  law  consolidation  Acte  passed  in  24  and  25 
n..  _c;.  » CXeTctRed  by  the  Central  Criminal  Court  and  by 


hod  suffered  from  attacks  by  English  ships  made  petition 
for  redress  to  the  admiral  or  the  council.  The  spoil  suit  at 
this  time  (causa  tpolii)  was  a civil  proceeding  resulting  in  a 
decree  afoolutoria,  dismissing  tho  defendant,  or  cotidemna- 
toria,  ordering  restoration  to  l>e  made  by  him.  In  1585 
the  patent  of  Howard,  the  Lord  High  Admiral,  authorized 
him  to  iwue  letters  of  reprisal  against  Spain  ; and  an  Order 
in  Council  regulating  the  conduct  of  those  to  whom  such 
letters  were  issued,  provided  by  au  additional  article  (1589) 
that  oil  prizes  were  to  be  brought  in  without  breaking  of 
bulk  for  adjudication  by  the  Admiralty  Court.  The  court 
was  also  resorted  to  at  this  time  by  captors,  sailing  under 
commissions  granted  by  the  allies  of  England,  such  as  the 
king  of  France  and  the  Dutch.  About  the  middle  of 
the  17th  century  separate  sittings  of  the  Court  for  In- 
stance and  Prize  business  began,  ]>erhaps  because  of  the 
conflicting  claims  to  droits  of  Charles  II.  and  the  duke  of 
York  as  Lord  High  Admiral ; and  privateering  under 
royal  commission  took  the  place  of  the  former  irregular 
“spoiling.”  The  account  which  Lord  Mansfield  gave  of 
the  records  of  the  Admiralty  Court,  that  there  were  no 
prize  act  books  earlier  than  1641,  or  prize  sentences  earlier 
than  1648,  and  that  before  1690  the  records  were  in  con- 
fusion, must  be  qualified  by  the  fact  that  there  are  in 
existence  prize  sentences  (on  pajier,  not  parchment)  as 
early  as  1 589. 

Although  the  courts  of  Common  Law  hardly  ever  seem 
to  have  interfered  with  or  disputed  tho  Admiralty  prize 
jurisdiction,  its  exclusive  nature  was  not  finally  admitted 
till  1782;  but  long  previously  royal  ordinances  (1512, 
1602)  and  statutes  (13  Car.  II.  c.  9,  giving  an  alternative 
of  commissioners,  22  and  23  Car.  II.  c.  11,  6 Anne,  c.  13) 
had  given  the  Admiralty  Court  the  only  express  jurisdiction 
over  prize.  The  same  statute  of  Anne,  and  13  Geo.  II.  c.  4, 
and  17  Geo.  II.  c.  24,  give  prize  jurisdiction  to  any  Court 
of  Admiralty,  and  the  Courts  of  Admiralty  for  the  colonies 
and  plantations  in  North  America. 

It  has  been  a disputed  question  whether  the  prize  juris- 
diction of  the  court  was  inherent,  coming  within  the 
powers  given  by  the  general  patent  of  the  judge,  in  which 
no  express  mention  of  it  is  made,  or  whether  it  required  a 
special  commission.  Upon  this  subject  the  judgment  of 

*v  vduh#i  cnimnsi  court  ana  oy  i Lord  Mansfield  in  Linda  v.  £odney  (1782,  Dougl.  612), 

in  th*  lI?ar^  court5i  Special  provision  for  trial  ' the  judgment  of  Mr  Justice  Story  in  D<  Lovio  v.  Jioit 

u_  , ® cotoniee  of  offences  committed  at  sea  has  been  made  i (1815,  2 Gal li son,  398),  and  Mr  Mansion's  Select  Pleat 


"!>  12  WilUni  c.  7,  46  Geo.  HI.  c.  54,  an.i  12 

“A  13  Viet.  c.  9G. 

f Admimlty  C°urt  Lad  jurisdiction  in  matters  of 
'cry  tiimast ; and  although  since  tho 

o the  17th  century  the  witenee,  or  ordinary 
Pihe.  jurisdiction  of  the  court,  has  been  kept 

orunn  h i jnct  the  prise  jurisdiction,  they  were 
tiieordiii?;  ^J^^tored  and  regarded  as  being  within 


Tho 


J, fiction  of  tho  Lord  High  Admiral.  

tiriyo  1 v?*  . Admiralty  show  that  the  origin  of  the 
cotirt  T?^110®  “ to  be  traced  to  the  power  given  to  the 
i,  . e ^“iral  to  try  cases  of  piracy  and  “spoil,” 
fowi8T1  6,lir«  hy  English  skills.  The 
in  1357  j ®d  cagu  ©f  spoil  tried  lie  fore  tlie  admiral  is 
at  a®  k*  r°  f?1?  of  a Portuguese  subject,  taken 
J r-ngluhinen  from  a French  ship  which  had 


of  the  Court  of  Admiralty  (introduction),  may  be  consulted. 
But  the  settled  practice  now  and  for  a long  time  past  has 
been  for  a special  commission  and  warrant  to  be  issued  for 
tliis  purpose.  In  connexion  with  this  it  Is  observable  that 
in  1793  the  Admiralty  Court  of  Ireland  claimed  to  exercise 
prize  jurisdiction  under  ite  general  patent ; and  it  is  said  to 
have  been  the  opinion  of  Sir  W.  Wynne  that  the  Admiralty 
of  Scotland  had  a similar  right  (Brown,  Civil  Law  of 
Admiralty,  voL  ii.  211,  212).  Any  jurisdiction  of  the 
Scottish  Admiralty  Court  over  prize  of  war  was  transferred 
to  the  English  court  by  6 Geo,  IV.  c,  1 20,  § 57.  As  to  the 
Irish  court,  by  the  Act  of  Union  it  was  provided  that 
there  should  remain  in  Ireland  an  Instance  Court  of  Ad- 
miralty for  tho  determination  of  causes  civil  and  maritime 
only. 

Iu  1864  the  constitution  and  procedure  of  prize  courts. 
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which  had  until  than  been  prescribed  by  occasional  Acts 
passed  for  each  war  as  it  arose,  were  for  the  first  time 
made  permanent  by  the  Naval  Prize  Act,  by  which  the 
High  Court  of  Admiralty  aud  every  Admiralty  or  Vice- 
Aduiiralty  Court,  or  any  other  court  exercising  admiralty 
jurisdiction  in  British  dominions,  if  for  the  time  being 
authorised  to  exercise  prize  jurisdiction,  were  made  prize 
courts.  TheHigh Court  of  Admiralty  was  given  jurisdiction 
throughout  British  dominions  as  a prize  court,  and,  as 
such,  power  to  enforce  any  order  of  a Vice- Admiralty 
prize  court  and  the  judicial  committee  of  the  Privy 
Council  in  prize  appeals — this  power  mutatis  mutandis 
being  also  given  to  Vice- Admiralty  prize  courts.  An 
appeal  was  given  from  any  prize  court  to  the  Sovereign  in 
Council  Prize  courts  were  given  jurisdiction  in  cases  of 
captures  made  in  a land  expedition  or  an  expedition  mode 
conjointly  with  allied  forces,  and  power  to  give  prize 
salvage  on  recaptured  ships  and  prize  bounty;  and  a form 
of  procedure  was  prescribed.  The  High  Court  was  also 
given  exclusive  jurisdiction  os  a prize  court  over  questions 
of  ransom  and  petitions  of  right  in  prize  cases,  and  power 
to  punish  masters  of  shi]»  under  convoy  disobeying  orders 
or  deserting  convoy.  By  the  Naval  Discipline  Act,  18G6, 

I tower  to  award  damages  to  convoyed  ships  exposed  to 
danger  by  the  fault  of  the  officer  in  charge  of  the  convoy 
was  also  given  to  the  High  Court.  Under  other 
statutes  it  had  power  to  try  questions  of  booty  of  war 
when  referred  to  it  by  the  Crown,  in  the  same  way  as 
prize  causes,  and  claims  of  King’s  ships  for  salvage  on 
recaptures  from  pirates,  which  could  be  condemned  as 
droits  of  Admiralty,  subject  to  the  owner's  right  to  receive 
them  on  ikying  ono-cighth  of  the  value,  and  also  power 
to  seize  and  restore  prizes  captured  by  belligerents  in 
violation  of  British  neutrality,  or  by  a ship  equipped  in 
British  ports  contrary  to  British  obligations  of  neutrality. 

All  jurisdiction  of  the  High  Court  of  Admiralty  has 
since  [tossed  to  the  High  Court  of  Justice,  which  is  made 
a prize  court  under  the  Naval  Prize  Act,  with  all  the 
powers  of  the  Admiralty  Court  in  that  respect;  and  all 
prize  causes  and  matters  within  the  jurisdiction  of  that 
court  as  a prize  court  are  assigned  to  the  Probate,  Divorce, 
and  Admiralty  Division  ; and  an  appeal  from  it  os  a 
prize  court  lies  only  to  the  King  in  Council  (Judicature 
Acts,  1873  and  1891). 

By  an  Act  of  1894  further  provision  is  made  for  the 
constitution  of  prize  courts  in  British  possessions.  A 
commission,  warrant,  or  instruction  from  the  Crown  or  the 
Admiralty  may  bo  issued  at  any  time,  even  in  peace  ; and 
ujH>n  such  issue,  subject  to  instructions  from  the  Crown, 
the  vice-admiral  of  the  possessions  on  being  satisfied  by 
information  from  a Secretary  of  State  that  war  has  broken 
out  between  Great  Britain  and  a foreign  State,  may  make 
proclamation  to  that  effect,  and  the  commission  or  warrant 
comes  into  effect.  The  commission  or  warrant  may 
authorize  a Vice-Admiralty  Court  or  Colonial  Court  of 
Admiralty  to  act  as  a prize  court,  or  establish  a Vice- 
Admiralty  Court  for  that  purpose,  and  may  be  revoked  or 
altered  at  any  time.  The  court  is  authorized  to  act  as  a 
prize  court  during  the  war,  and  shall  after  its  conclusion 
continue  to  act  as  such,  and  finally  dispose  of  all  matters 
and  things  arising  during  the  war,  including  all  jienalties 
and  forfeitures  incurred  therein.  Rules  of  court  may 
also  be  made  by  Order  in  Council  for  regulating,  subject  to 
the  Naval  iVize  Act,  the  procedure  and  practice  of  prize 
courts  under  that  Act,  the  duties  and  conduct  of  their 
officers  and  practitioners,  and  the  fees  and  costs  therein 
(:>7  and  58  Viet  c.  39,  §§  2,  3).  This  latter  power  has  been 
exercised  ; and  prize  rules  for  the  High  Court  of  Justice 
and  the  Vice-Admiralty  prize  courts  were  framed  in  1898 
(Statutory  Rules  and  Orders,  1898). 
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United  State*. — Jurisdiction  in  admiralty  proceedings  is 
exclusively  vested  iu  the  federal  courts  of  the  United  States. 
The  remedy  in  admiralty  is  much  more  extensive  than  in 
England  {Insurance  Company  v.  Dunham , II  Wallace’s 
Rej*orts,  1).  Where  the  common  law  affords  another 
mode  of  action,  either  can  be  pursued.  The  term  “admir- 
alty " covers  both  civil  and  criminal  causes,  and  is  not 
limited  to  strictly  maritime  affairs.  The  great  lakes  and 
rivers  are  subject  to  it  equally  with  the  sea  (United  States 
Revised  Statutes,  title  LXX.  chap,  iil ; 20  Statutes  at 
Large,  424).  The  test  is  not  whether  the  waters  are 
tidal,  but  whether  they  are  navigable.  A jury  may  be 
demanded  in  certain  civil  causes  (see  Ranted  Statutes, 
566).  The  States  cannot  create  maritime  liens,  nor  can 
State  courts  enforce  them.  States  can  create  liens  of  a 
non-maritime  character  on  vessels,  and  the  United  States 
Courts  of  Admiralty  may  enforce  them  by  in  ran  pro- 
ceedings (The  “Glide,”  167  United  States  Reports,  606). 
A merchantman  at  sea  occupies  the  ]K>sition,  as  to  property 
rights,  of  a floating  portion  of  the  territory  of  the  State  to 
which  he  belongs  (Crapo  v.  Kelly , 16  Wallace's  Reports, 
610).  The  English  International  Rules  of  1880  were 
adopted  by  the  United  States  in  1885.  In  the  United 
States,  waters  are  held  to  be  within  the  body  of  a county 
though  not  so  land-locked  that  objects  can  be  distinctly 
seen  by  one  looking  from  one  shore  to  the  other  with  the 
naked  eye  {Manchester  v.  Massachusetts,  139  Un ited  State* 
Reports,  240,  263).  The  District  Court  of  the  United 
States  is  its  court  of  admiralty  of  original  jurisdiction. 

Authorities.— Marjuikn’s  .Select  Pleas  of  the  Court  of  Admir- 
alty, fwlilen  Society,  London,  1892  and  1897. — Zol’cH,  Jurisdie- 
lion  of  the  Admiral ht  of  J&tglsmd  asserted, — Robinson,  Collec- 
tanea Mari  lima. — Brown,  Admiralty. — KuwakDES,  Admiralty. — 
Puiluhure,  International  Law,  voL  iil 

(w.  G.  P.  P.  ; 8.  E.  B.) 

Admiralty  Islands.  So  Xew  Guinea. 

Adoni,  a town  of  British  India,  in  the  Bellary  district 
of  Madras,  307  miles  from  Madras  by  rail,  has  manufactures 
of  carpets,  silk,  and  cotton  goods,  and  three  factories  for 
ginning  and  pressing  cotton.  The  hill-fort  above,  now  in 
ruins,  was  an  important  scat  of  government  in  Mahommedan 
times,  and  is  frequently  mentioned  in  the  wars  of  the  18th 
century.  Population,  about  26,000.  • 

Ado  wo,  or  Adi*  a.  See  Abyssixia. 

Adrar.  See  Sahara. 

Adrian,  a city  of  Michigan,  U.S.A.,  the  capital  of 
Lenawee  county,  situated  on  the  south  branch  of  Paiisin 
river,  iu  the  southern  j*art  of  the  state,  30  miles  north- 
west of  Toledo,  at  an  altitude  of  810  feet.  Its  plan  is 
somewhat  irregular;  it  is  divided  into  five  wards;  and  it 
is  entered  by  three  railways.  Adrian  college  is  a well- 
known  Methodist  institution.  The  i*>puUtion  in  1880 
was  7849  ; in  1890  it  was  8756,  and  in  1900  it  was 
9654. 

Adrianople,  a city  of  European  Turkey,  141 
miles  W.N.W.  of  Constantinople.  It  suffered  heavily  by 
the  Russian  occupation  in  1878,  not  only  through  the  dis- 
location of  its  commerce,  but  also  through  the  extensive 
emigration  to  Asia  Minor  of  the  Mahommedan  lower 
classes— a movement  which  so  diminished  the  labour 
power  of  the  province  tluit  agriculture,  its  staple  industry, 
was  paralysed,  and  a large  area  of  land  fell  out  of  culti- 
vation. This  mischief  was  partially  remedied  after  the 
annexation  (1885)  of  Eastern  Rumelia  to  Bulgaria,  when 
a Urge  proportion  of  the  Mahommedan  inhabitants  of  tho 
detached  province  came  to  settle  in  and  around  Adrianople  ; 
but  this  advantage  was  more  than  counterbalanced  by 
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other  consequences  of  the  territorial  change.  In  189° 
whe»  the  last  census  was  taken,  the  population  numbered 
85,780.  Little  reliance,  however,  can  be  placed  on  a 
Turkish  census,  the  figures  of  which  are  always  exagger. 
•tcd.  The  most  «rai|>etent  residents  estimate  the  present 
(1901)  population  at  between  66,000  and  70,000.  In  point 
of  structure  Adrianople  is  thoroughly  oriental— a mass  of 
mean,  irregular  wooden  buildings,  threaded  by  narrow 
tortuous  streets,  with  a sprinkling  of  edifices  of  superior 
duss.  Of  these  the  most  important  are  the  Idadieh  school 
the  school  of  arts  and  crafts,  the  Jewish  communal  school  • 
the  Greek  college,  Zappeion;  the  Imperial  Ottoman  Bank 
, Tobacco  Regie,  a fire-tower,  a theatre,  palaces  for  the 
prefect  of  the  city,  the  administrative  staff  of  the  2nd 
Army  Corps,  and  the  defence  works  commission,  a hand- 
some row  of  barracks,  a military  hospital,  and  a French 
nosptal  All  these  are  sightly  structures:  but  they 
make  little  show  amid  their  squalid  surroundings. 

Adnsoopk  has  fiv.  faubourg,,  of  which  Kiretckbsoi  and 
m.nm  arc  on  the  left  bank  of  the  Maritra,  and  Kireljik  etamlu 
S-SJTK*  CI'J'  J'!'  ,uro  >*«uam,d  are  eiclueively  I 
Bd'i-i  , ■}££  "[the  inhabitant,  of  Kiretchhane  i,  i 

Bulssnsu.  Theua  three  euburbe—aa  well  as  the  little  hamlet  of 
^ '“'“f  °b?“'i  300  h"UM'»11  occupied  by  Bulgirl- 

Ufcirk  i.il  .T  “‘.•"S*  [sahion  ; but  tbe  fifth  eiburb,  Karajatch, 
[.t.  , h' right  bank  of  the  Maritra,  and  occupies  the  region 

SmW  ZV  ;Ul,°?  *“d  the  dT  i8  •«t*r»  in  it.  dedgu, 

g,r’’,:n''  IU*n>'  of  them  heij. 
trie  n.Mre.  of  them  comely  etructurea  of  modem  European 
» “h0”1*  h,ve  multiplied,  but  the 

ete.pt  “uTthe  H.mfr  If  ty|w.  The  only 

weptioa  ti  the  [tamidieb  school  for  bovs-a  corermnent  iosti- 

Wlem  a„d  Say-^hdUre  Uki  lh. 
[jUieoni  Tu.*tUb  tt'v 10  °tm*h“ti”Oj,le,  it  has  two  sets  of 
.*  , . , f R;3)1'  sud  a full  course  of  education  in 

^ Wf»-  following  lx.th  courses.  The  severed 
Win.' specially  .[“h  thnr  owu  charitable  metitutions,  the  Jews 

litsiy^Sta  LT  rh  th“  ir1*"-  Th"  Creek.  here  a 
»m£n  ofTSTl',.?.re  b “ *»oll-"'K*nued  club  to  which 
tala,  TK.  ‘ “*  comtuuoiucs,  as  well  ae  many  foreigners 

-eJm  Jh'U.iT?  of  Adrianople — city  aid  province 

war  of  1877-78,  and  W.S  jnst  Showing 
S . "*  ft"  the  aeveranoe  from  it  of  Extern  Ku.o«li![ 

^retafOTTdnWul.  hitT*  re*  S'‘'"“ion  lh*“ 

•hole  of  11,^;,.  ZTtftr  ,he  oommerolal  mrreplr  for  the 
Pe portion  oTrt'.  JL  y.^'1  *’’?•  l'rior  t°  *!■»  war.  for  a large 
as  Bo^ns  m,,1?,?'1  b'lWM”  tbe  'tulkaus  and  th,  Danube 
AJraa  ej,  ...  “ *!*»£«  "f  Eastern  Kumelia  ieol.ted 

its  foreign  trade  Jhj t0J  Mtppopolli  at  loaat  two-thirels  of 
e»  through  the  lort'ir  R,  “T°™«  merchandise,  is  carried 

W eontributeeTlarcely1?^  rt ’’  S'"";*111”;  *'hich  prior  to  the 
“'••rely  I*  . ii™  i ,tot  h*  prosperity  of  the  town,  suffered 
W''dJ.Weh  J^klle  d.  l’Ut  -9°,  “ h‘n  «•  »!>ow  eigne  of 
of  erek  ia^r'^rW  IMf  *“J  188S  the  output 
"letlM  tlKitT’e.r  ,.  . r!'n*'kl,']e  degree,  and  in  1899  the  crop 
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spalled  tll(1„  temerkable  degree,  ana  in  1899  the  crop 

’»'lalrjlM0TerL*.,  f"0?1.  P'Mp-rous  period  which  the  silk 
«( the  reciter „„  .hi  Adnnnople.  I nfurtun.taly,  the  failures 

jr  «S!reii2d  llYlrZtJT  *nJ  in.th',  four  prerioua 
clf*t  of  those  good  silk  harvests  on 
fJDtmu**  steadily  to  . t l°  Imputation.  The  production  of  cheeso 
I^U«  U«rSLr  iufW“e*  ™°«  tho  last  few  yean  great 
f*  ^rtificatiotL^h  ^ ; 5°  f“pr^T2aeilt1  and  of 

In  tb*  optmon  of  iuSaS  , ^ ?!.  reI?lffr,nB  th««  impregnable. 

**iy  expert*  this  object  has  been  attained. 

Adriatic.  See  KlrntTERHASKAs.  ^ W *} 

5s?.V?JH?i*  * cit^  ln  tte  “lowland”  of  Judah,  now 
tieer  the  citv  . T Dod  l”‘a''!  °f  Beit  Jilirln.  Tho  cave  wan 
"pittrion  A.  °0t  tbe  1><VU1  Sca-  A*  a jmlitical 
‘peteh  by  Mr  Bahtin  mt™  ” ^ “ * iicf°rm 

^ wffh ““ny  difficulties  had  been 
Act  1^72  refemvl0?0^^0?  of  .the  Adulteration  of  Food 
f^tfether  with"  th  a .ln  I*1®  erlitiou  of  this  work, 
{’“luunentarv  fLt^.°f  ,8G0'  tblt  in  1874  a Soleci 
fsbog  mutb  e^  tU*  wa*  »I'I">>ntod,  which,  after  ! 

* Snt  maV^r:  that’  while  Act  ! 

good,  it  hart  at  the  same  time  inflicted  1 


considerable  injury  and  enforced  heavy  and  undeserved 
penalties  upon  some  respectable  tradesmen.  “This  are 
I<ears  to  have  been  mainly  due  to  the  want  of  a elisor 
understanding  as  to  what  does  and  what  does  not  const!- 
turn  adulteration,  and  tn  some  cases  to  the  conflicting 
decisions  and  inexperience  of  the  analysts.  Your  com 
rnittee  are,  of  opinion  that  the  Act  itself  is  defective  and 
needs  amendment.”  The  Act  had  been  but  very  .artially 
| applied ; in  most  districts  it  had  not  been  put  into  opera 
lion  at  all,  in  many  no  analysts  had  been  aimointed  in 
others  no  inspectors  whose  duty  it  would  have  been  to 
purchase  samples  and  submit  them  to  the  analysts  for 
analysis.  At  that  time  but  very  few  chemists  ba.l 
I a c°ml***ent  knowledge  of  the  composition  of  articles 
I of  food  and  of  drink.  The  work  in  previous  years  had 
been  earned  on  by  amateurs,  microscopies,  and  sensation- 
mongers,  and  no  systematic  steps  had  Leon  taken  to 
collect  trustworthy  analyses  and  to  work  out  efficient 
and  practicable  methods  of  analysis.  Upon  the  report  of 
the  Select  Committee  of  1671  tho  Sale  of  Food 
and  Drugs  Act  1875  was  based,  all  previous  M,t> 

Acts  being  repealed.  This  Act  avoided  the  ,S,S' 

term  adulteration  ” altogether,  and  endeavoured  to  give 
a general  definition  of  “food,”  of  “drug,”  and  of 
offences  which  would  bring  dealers  in  food  and  drugs  into 
collision  with  the  Act.  The  appointment  of  analysts  was 
made  incumbent  upon  the  City  of  London,  the  vestries, 
all  county  quarter-sessions,  and  town  councils  of  boroughs 
having  a scjKirato  police  establishment,  and  inspectors 
were  empowered  to  collect  samples  for  analysis.  For  the 
protection  of  the  vendor  such  samples  as  were  purchased 
for  analysis  were  to  be  offered  to  be  divided  into  three 
parts,  one  to  be  submitted  to  tbe  analyst,  the  second  to 
be  given  to  the  vendor  to  he  dealt  with  by  him  as  he 
might  deem  fit,  whilst  the  third  was  to  be  retained  by 
the  purchasing  inspector,  and,  at  the  discretion  of  the 
magistrates  hearing  any  summons,  to  be  submitted,  in  case 
of  dispute,  to  the  Commissioners  of  Inland  Revenue  for 
, analysis  by  the  chemical  laboratory  at  Somerset  House. 

! Tiie  public  analyst  had  to  givo  a certificate  to  the  person 
submitting  any  sample  for  analysis,  which  certificate  was 
, to  be  taken  as  evidence  of  the  facts  therein  stated,  in  order 
to  render  the  proceedings  as  inexpensive  as  possible.  If 
the  defendant  in  any  prosecution  proved  to  the  satisfaction 
of  the  court  that  he  had  purchased  the  article  under  a 
warranty  of  genuineness,  and  that  he  sold  it  in  the  same 
state  as  when  he  purchased  it,  he  was  to  ho  discharged 
from  the  prosecution,  but  no  provision  was  made  that  in 
that  event  the  giver  of  the  warranty  should  bo  proceeded 
against.  For  admixing  injurious  substances  with  food  or 
drug  a fine  not  exceeding  £50  could  he  imposed,  or, 
after  a conviction  for  a first  offence,  imprisonment  for  a 
period  not  exceeding  six  months  with  hard  labour.  For 
any  ordinary  practice  of  sophistication  the  maximum  fine 
was  fixed  at  £20. 

The  general  definition  above  referred  to,  contained  in 
clause  6 of  the  Act,  wan  couched  in  the  following  words : 

— “No  j>erson  shall  soil  to  the  prejudice  of  the 
purchaser  any  article  of  food  or  any  drug  which 
is  not  of  tho  nature,  substance,  and  quality  of 
the  article  demanded  by  such  purchaser;  provided  that 
an  offence  shall  not  be  deemed  to  be  committed  in  the 
following  cases  : — (1)  Where  any  matter  or  ingredient  not 
injurious  to  health  has  been  added  to  the  food  or  drug 
because  the  same  is  required  for  tho  production  or  pre- 
paration thereof  as  an  article  of  commerce,  in  a state  fit 
for  carriage  or  consumption,  and  not  fraudulently  to 
increase  the  bulk,  weight,  or  measure  of  the  food  or  drug, 
or  conceal  the  inferior  quality  thereof ; (2)  where  the  food 
or  drug  is  a proprietary  medicine  or  is  the  subject  of  a 
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mtent  in  force  ; (3)  where  it  is  compounded  in  occonkncc 
with  the  dunuM  of  the  purchaser  ; and  (4)  where  the 
food  or  drat;  i»  unavoidably  muted  with  some  extra.. cons 
matter  in  the  proeess  of  collection  or  preparation.  This 
clause  soon  gave  rise  to  an  immense  amount  of  litigation, 
and  already  in  1879  it  was  found  neecssnp-  to  pass  a 
short  Amendment  Art,  malting  it  clear  that  if  a purchase 
was  effected  bv  an  injector  with  the  intent  to  get  the 
purchased  simple  analysed  he  w.ia  as  much  “prejudiced 
if  obtaining  a sophisticated  article  as  a private  purchaser 
who  purchased  an  article  for  his  own  use  and  conatmip- 
tion.  In  the  practical  carrying  out  of  the  Act  the  chief 
difficulty  was  soon  found  to  consist  in  ascertaining  whether 
any  article  was  “of  the  nature,  substance,  and  quality 
demanded  by  the  purchaser.”  This,  on  superficial  con- 
sideration, scents  to  he  a very'  simple  matter.  Thu-S  it  a 
rendor  supplies  a customer  who  demands  “milk  with 
milk  and  water,  or  with  milk  from  which  a part  of  the 
cream  has  been  removed  by  skimming,  it  may  appear  to 
he  a verv  easy  task  to  ascertain  whether  the  purchasers 
demand  has  been  complied  with  or  not.  But  the  com* 
position  of  milk  as  yielded  by  the  cow  vanes  widely 
under  different  conditions,  with  the  race  and  breed  of  the 
animal,  its  food,  state  of  health,  the  period  of  lactation, 
the  time  of  year,  climate,  Ac.  Thus  while  a good  Jersey 
cow  might  yield  milk  with  8 per  cent,  of  fat,  a Hutch  cow 
might  have  but  2}  or  3 pier  cent  of  fat  in  it*  milk,  and  a 
great  iwrtion  of  the  fat  from  the  former  might  be  removed 
before  it  fell  to  the  level  of  the  latter.  Were  the  analyst 
to  insist  ujion  a standard  of  fat  equal  to  that  present  in 
the  host  milk,  many,  even  the  majority  of,  genuine  samples 
would  have  to  be  condemned,  while,  if  he  adopted  the 
lowest  recorded  limit  fonnd  in  genuine  milk,  cream  might 
be  removed  from  almost  all  milk  of  normal  nature, 
to  the  great  damage  of  farmers  and  of  the  |«ublic. 
Similarly,  hut  not  unite  to  tho  samo  degree,  there  is  a 
variation  in  the  amount  of  the  other  food-constituents  of 
milk,  the  so-called  " solids-not-fat  ” or  non  fatly  solids,  from 
the  quantity  of  which  the  analyst  concludes  whether 
water  has  been  added  to  tho  milk.  It  is  obviously  im- 
possible to  differentiate  between  the  water  which  is 
natural  to  piure  milk,  and  which  constitutes  the  greater  part 
of  it,  and  between  water  that  may  have  Ix-eu  fraudulently 
added  to  the  article ; but  by  the  addition  of  water  the 
constituents  upon  which  tho  food-value  of  milk  is  de- 
picndcut  become  depressed,  and  the  depression  is  naturally 
in  proportion  to  the  quantity  of  added  water.  It  required 
the  united  efforts  of  public  analysts,  who  in  1875  founded 
the  Society  of  Public  Analysts,  to  ascertain  by  many  tens 
of  thousands  of  analyses  of  samples  of  milk  the  natural 
variation  of  tho  comjsisition  of  milk,  and  to  fix  reasonable 
and  fair  limits  applicable  to  pure  milk.  The  milk  yielded 
by  single  cows  varies  widely,  and  it  is  almost  impossible 
to  state  the  extremes,  but  the  milk  supplied  to  the  public 
by  vendors  is  almost  invariably  tho  mixed  product  of  a 
herd,  and  extremes  are  equalized  by  such  mixing.  A 
monumental  record  of  the  composition  of  mixed  milk  was 
made  by  Dr  Paul  Yicth,  who  in  1892  published  results  of 
no  less  than  120,540  analyses  of  genuine  milk,  showing  that 
the  averago  composition  varied  in  such  manner  that  the 
jiercontig  ■ of  fat  was  highest  in  September,  October,  and 
November,  and  lowest  in  June  and  July,  while  the  pro- 
portion of  “ solids-not  fat " was  subject  to  comparatively 
little  variation,  and  that  tho  numbers  adopited  by  public 
analysts  previously,  namely,  3 per  cent,  for  fat  and  8,5  pair 
cent,  for  solids-not-fat,  were  fair  and  equitable.  Further 
reference  will  lx-  found  on  this  subject  under  the  sub- 
heading “Milk”  below.  Similar  difficulties  are  met  with 
in  ail  other  articles  of  food,  and,  in  fact,  with  annually 
extonding  experience,  wider  and  wider  variations  in  com- 


losition  have  been  found,  continually  adding  to  the  diffi- 
culty of  arriving  at  a fair  conclusion  upon  the  basis  of 
I analysis.  It  may  be  said  that  a purchaser  who  obtains 
milk  of  extreme  poverty,  however  nntampered  with,  is 
1 prejudiced,  because  he  expects  to  obtain  milk  of  at  least 
average  quality,  but  the  Food  Arts  are  intended  to  repress 
and  punish  fraud  only.  While,  however,  milk  vendors  at 
I first  .strongly  opposed  the  use  of  more  or  less  arbitrary 
'limits  of  composition  insisted  upon  hy  the  executive 
officer?,  they  slowly  recognized  that  both  the  interest  of 
I the  public  and  their  own  required  them,  and  of  late  the 
raising  of  the  limits  has  been  favourably  looked  upon  by 
I some  of  the  largest  milk-vendors.  By  biw  no  limit  or 
standard  is  recognized  at  the  present  tune,  but  a cora- 
j mittee  appointed  by  the  Board  of  Agriculture  have  care- 
! fully  inquired  into  the  matter,  and  have  recently  reported 
• n„ limits  fnr  the  coimxwution  of  milk. 


fully  inquired  into  rue  uuuiyi,  J , •>, 

officially  recommending  limits  for  the  composition  of  milk, 
netting  at  rest  a question  which,  since  1875,  has  given  rise 
to  a vast  amount  of  labour  ami  to  numberless  disputes. 

A curious  condition  of  things  arose  out  of  the  definition 
I of  “food  ” as  given  in  tbu  Sale  of  Food  Act  18 10.  ‘The 
term  ‘ food  * shall  include  every  article  used  for  food  or 
i drink  by  man,  other  than  drugs  or  water.”  It  hod  been 
the  practice  of  bakers  to  add  alum  to  the  flour  from  which 
bread  was  manufactured,  in  order  to  whiten  the  bread  and 
' to  permit  the  use  of  damaged  and  discoloured  Hour,  this 
' practice  had  been  strongly  condemned  as  early  as  the 
, middle  of  the  century  by  Liebig,  as  rendering  the  bread 
I indigestible  and  injurious  to  health.  "N  cry  shortly  after 
the  passing  of  the  Food  Act  this  objectionable  practice 
I disappeared,  and  alumed  bread  now  no  longer  occurs.  A 
1 large  trade,  however,  continued  to  be  carried  on  in  baking 
( powders  consisting  of  alum  and  sodium  bicarbonate, 
mainly  used  in  private  households.  It  was  nature  ) 
thought  that,  as  hiking  powder  is  sold  with  the  obvious 
I intention  that  it  may  enter  into  food,  the  vendors  could 
ulso  be  proceeded  against  and  the  noxious  trade  stamper 
! out.  A strongly  contested  case  having  come  liefore  the 
High  Court  (James  v.  Jones)  from  the  Swansea  County 
1 Bench,  it  was  held  that  baking  powder  was  not  an  article 
of  food,  and  that  it  was  not  an  offence  within  tuo  rood 
, Acts  to  sell  alumed  baking  powder.  Following  this 
1 decision  it  was  obvious  that  spices,  like  pepper,  cayenne, 
i itu,  were  also  not  articles  of  food,  ami  a further  amend- 
j meat  of  the  law  became  inevitable.  Before  referring  to 
tho  ]ius&mg  of  the  amended  Act,  which  came  into  force  in 
j 1899,  consideration  must,  however,  bo  given  to  another 
fragment  of  piecemeal  legislation,  the  Margarine  Act  o 
1887.  As  early  as  the  sixth  decade  of  the  19th  century 
substitute*  for  butter  hud  been  tried  and  hail  found  a 
■ small  market,  mainly  on  the  Continent,  During  the  siege 
I of  Paris  their  manufacture  received  a powerful  impulse, 
and  soon  after  1870  imitation-butter  began  to  be  ^Brxmrint. 

' -old  in  increasing  quantities  under  the  name  of 
! “butterine.”  This  consisted  of  the  softer  j»ortion  of  bee 
and  other  fats,  coloured  in  imitation  of  butter,  an*, 
churned  with  milk,  often  also  flavoured  with  butter. 
The  chief  scat  of  manufacture  of  the  article  was,  as 
it  still  is,  in  Holland,  the  raw  material  coming  mostly 
from  the  United  States.  Although  im|K>rted  as  an 
article  essentially  different  from  butter,  its  appearance, 
consistency,  and  name  invited  its  substitution  for  rt 
i l Kilter  at  the  hand  of  unscrupulous  traders;  and  there 
is  no  doubt  that  immense  quantities  of  “butterine 
were  sold  to  the  public  as  butter,  to  the  great  damage  o 
farming  and  legitimate  trade  interests.  Again  a l>ar  ia 
military  committee  sat  and  took  evidence,  and  it  was  re 
solved  to  give  a new  name  to  the  art.cle,  that  of  mar- 
garine ” (first  given  by  Chevreul  to  a substance  isolated 
' him  from  fats  iu  beautiful  iwarly  crystals),  and  to  compel 
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the  labelling  and  branding  of  all  boxes  and  vessels  in 
which  the  article  was  conveyed  and  stored,  as  well  as  the  ' 
marking  of  the  papers  in  which  the  retail  dealer  sold  it,  I 
with  the  word  “ margarine,”  even  mixtures  of  the  substi-  ( 
tote  with  real  butter  coming  under  that  obligation.  It 
was  prohably  hoped  that  by  these  means  tlie  trade  in 
battersabstitotcfl  might  lie  checked  or  destroyed,  but  the 
eoutnuy  happened,  the  new  name  soon  taking  root,  and 
the  *ale  of  the  article  increasing  by  leajM  and  bounds,  in 
spite  of  the  great  rate  of  increase  in  the  import  of  genuine 
butter.  Thus  the  Margarine  Act  ran  conjointly  with  the 
original  Food  Act  of  1875  and  the  Amendment  Act  of 
1879.  The  result  was  a further  increase  in  modifying 
decisions  of  High  Courts  and  increasing  difficulty  in  inter- 
preting the  meaning  of  the  Acts.  Growing  dissatisfaction 
was  expressed  by  the  vendors,  wholesale  and  retail,  and  by 
the  authorities  who  had  to  see  the  Acts  enforced,  and  the 
outcome  of  much  agitation  was  onc«  more  n parliamentary 
committee,  appoints!  in  1894,  and  reappointed  in  1896 
awl  1897,  voluminous  evidence  being  taken  and  considered, 
resulting  finally  in  a fourth  Act,  the  Sale  of  Food  and  , 
Drags  Act  1899,  again  superimposed  over  the  three  prior  j 
piece*  of  legislation. 
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tku  f*  the  highly  complicated  machinery 

nu-  VT1^  R',lce  J»nuary  1900  it  is  yet  too  early  to 
1 . ^ut  of  the  beneficial  results  of  the  Sale  of  Food 
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and  Drugs  Act  1875,  broadly  speaking,  there  cannot  be 
any  doubt.  The  preceding  table,  taken  from  the  Report 
of  the  Local  Government  Board  for  1900,  shows  dearly 
that  the  percentage  of  adulterated  articles  has  steadily 
declined  since  1877  from  19  per  cent,  of  all  samples 
analysed  to  9 per  cent. 

The  effect,  gratifying  as  it  is,  would  have  Wen  still 
greater  if  many  towns  and  districts  had  not  neglected,  in 
spite  of  pressure  brought  to  bear  upon  them  by 
Government  and  others,  to  put  the  Acts  into 
ojicration.  The  Acts  compel  the  authorities  to  *cf> 
appoint  analysts,  but  until  the  Act  of  1899  no 
meaus  existed  to  force  unwilling  councils  to  collect  samples 
for  analysis,  or  in  many  cases  only  so  small  and  insig- 
nificant a number  that  food  control  was  virtually  non- 
existent. As  far,  however,  as  statistics  are  available, 
figures  prove  that  in  districts  where  the  Acts  are  more  or 
less  feebly  administered  the  proportion  of  adulteration 
is  greater  than  in  others  that  vigorously  apply  the  legal 
means  for  repressing  fraud.  Tlius  in  1890,  Somersetshire, 
working  the  Acts  efficiently,  took  one  sample  for  analysis 
per  annum  for  every  379  inhabitants,  and  the  percentage 
of  adulterated  articles  found  was  only  3*0,  or  only  about 
one  third  of  tho  amount  representing  the  average  for  the 
whole  country.  Gloucestershire,  with  one  sample  for  770 
inhabitants,  had  6‘2  j>er  cent,  of  adulteration  ; Hampshire, 
with  one  sample  for  1224  inhabitants,  12*2  |>er  cent. ; 
Derbyshire,  with  one  sample  for  3104  inhabitants,  17*1 
percent. ; Oxfordshire,  with  only  one  sample  for  14,963, 
no  less  than  41*7  per  cent,  of  adulterated  articles.  Even 
in  1899  no  samples  w hatever  were  officially  analysed  in 
seven  English  boroughs,  while  within  the  jurisdiction  of 
six  counties  and  seven  boroughs,  with  a total  population 
of  600,000,  only  139  samples  were  analysed  during  the 
year,  and  in  65  other  districts  the  proportion  examined 
was  less  than  was  deemed  sufficient  by  the  Local  Govern- 
ment Itaird.  The  public  authorities,  at  the  same  time, 
recognize  in  most  cases  the  material  public  benefit 
conferred  by  the  various  enactments.  In  1899,  53,056 
samples  were  examined  by  public  analysts : 4970  were 
reported  against  and  proceedings  were  instituted  against 
3110  vendors — fines  amounting  to  £6258  being  imposed. 

The  increased  vigilance  on  the  part  of  the  public  officers 
is  met  by  an  increased  application  of  science  to  adultera- 
tion. Thus,  for  some  years  the  substitution  of 
margarine  for  butter,  an  unabashed  fraud,  was  rfgff(n 
common.  The  substitution,  owing  to  advance  tfua. 
in  methods  of  chemical  analysis,  being  readily 
discoverable  since  1874  and  punished,  mixtures  of  butter 
with  gradually  decreasing  percentages  of  margarine  were 
made  and  sold  ; and  at  the  present  time  large  quantities 
of  mixtures,  containing  not  more  than  8 to  10  per  cent, 
of  margarine,  are  freely  imported  from  abroad  and  wild  as 
“ warranted  pure  ” butter,  the  mixing  being  done  with 
the  assistance  of  skilled  chemists,  who,  knowing  the  com- 
position of  the  pure  article,  carefully  let  it  down  by  the 
addition  of  margarine  to  such  a point  that  the  mixture 
still  jiosseRses  the  characters  of  pure,  though  slightly 
abnormal  batter,  against  which  proceedings  could  not  be 
undertaken  with  probability  of  conviction  of  the  vendor. 
Margarine,  socially  adapted  for  this  fraud,  is  made 
Dutch  manufacturers.  In  milk,  similarly,  the  skilful 
vendor,  knowing  the  natural  variations  of  milk,  dilutes 
or  skims  it  to  the  exact  jioint  which  experience  has  shown 
to  render  him  reasonably  safe  from  detection.  The  whole 
of  the  information  contained  in  analytical  literature, 
primarily  for  the  benefit  of  the  analyst,  is  available  to  the 
fraudulent  manufacturer,  and  no  new  process  of  analysis 
a pi  >oara  without  immediate  effort  on  the  jort  of  the 
mixer  to  circumvent  and  defeat  it.  Two  practices  which 
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are  closely  akin  to  adulteration,  if  not  actually  such, 
have  much  engaged  the  attention  of  analysts  during 
the  last  few  years — namely,  the  addition  of  chemical  pre- 
servatives and  of  colouring  matters  to  articles  of  food. 
Chemical  preservatives  arc  contained  in  many  perishable 
articles  —namely,  sulphite  of  lime  in  beer,  syrup,  meat, 
lime-juice,  <frc. ; salicylic  acid  sometimes  in  wines  and 
often  in  jams ; formaldehyde  (formaline)  in  milk.  But 
by  far  the  moat  frequently  used  materials  are  borax  and 
borocic  acid,  almost  universally  present  in  imported  butter 
(with  the  exception  of  Danish  butter),  and  in  much  that 
is  made  in  Great  Britain,  in  cured  ham,  in  fish,  cream,  and 
milk.  A preservative  acta  as  a bactericide,  and  in  no 
case  is  physiologically  inert,  although  the  dose  taken  at  a 
meal  may  not  be  sufficient  to  produce  obvious  effects. 
Medical  opinion  is,  however,  at  present  almost  unanimous 
that  the  continual  use  of  preservatives  cannot  fail  to  be 
injurious  to  the  human  system,  and  the  increasing  infant 
mortality  in  some  towns  is  attributed  to  the  fact  that  the 
milk  used  by  the  infants  is  now  so  frequently  bora  ted, 
A Committee  appointed  by  the  Board  of  Agriculture  has 
been  engaged  on  this  subject,  but  at  the  time  of  writing 
no  report  has  yet  boon  made  public.  The  employment  of 
preservatives  is  justified  by  dealers  in  perishable  articles 
by  pointing  to  the  difficulty  which  would  otherwise  be 
experienced  in  collecting  in  distant  countries  food-materials 
like  butter,  shipping  them  to  England,  and  distributing 
them  to  the  public  without  loss  of  quality  ; on  the  other 
hand,  modern  means  of  preserving  food,  in  cold-store,  «fcc., 
are  being  pointed  to  as  fully  sufficient  to  meet  all  wants 
without  the  introduction  of  foreign  matters. 

Colouring  matters,  quite  harmless  in  themselves,  are 
largely  used  at  the  present  time  in  many  articles  of  food 
and  drink.  Originally  the  use  of  a yellow  dye  in  milk 
was  due  to  a fraudulent  motive,  namely,  to  hide  the 
blueness  produced  by  watering.  Gradually  the  public, 
especially  in  Loxtdon,  became  accustomed  to  see  their 
milk  of  a distinct  yellow  tint,  and  all  milk,  even  genuine 
milk  free  from  added  water,  sold  in  London,  is  now 
coloured,  generally  with  anatto,  often  with  aniline  dye ; 
and  it  would  be  almost  impossible  for  a vendor  to  sell 
milk  of  its  natural  colour.  Again,  all  butter  sold  in 
I/mdon  aud  the  South  of  England  is  coloured  yellow. 
Natural  butter  has  often  a very  faint  fawn  tint,  and  the 
public,  educated  to  see  butter  yellow,  would  not  purchase 
such  butter  ; hence  the  now'  universal  colouring  adopted. 
The  Food  Act  cannot  cope  with  this  practice,  as  long  as 
the  object  of  colouring  is  not  a fraudulent  one  aud  the 
colour  itself  is  harmless.  The  colouring  of  preserved 
by  the  use  of  a little  copper  sulphate  is  on  a different 
basis,  as  the  copper  is  considered  liable  to  produce  injury 
to  health,  and  many  vendors  of  cop|>ered  j>eas  have  been 
fined  during  recent  years ; yet  the  public  object  to  pur- 
chase preserved  peas  of  the  natural  brown  colour.  Jams 
are  very  frequently  dyed,  and  the  brilliantly  coloured 
jams  now  sold  owe  most  of  their  colour  to  coal-tar  dyes, 
which  are  often  employed  to  hide  the  fact  that  unripe  or 
inferior  fruit  has  bean  used  by  the  manufacturer. 

We  will  now  consider  recent  forms  of  adulteration  in 
specific  articles,  and  the  means  adopted  for  their  detection. 

Milk. — Although  the  general  qualitative  composition 
of  milk  has  been  known  for  very  many  years,  all  quanti- 
tative statements  concerning  the  proportion  of  the  several 
constituents  published  before  1884  are  affected  with  con- 
siderable errors.  About  1872  Wanklyn  showed  that, 
although,  as  was  well  known,  the  percentage  of  the  fat  of 
milk  was  subject  to  very  considerable  fluctuation,  when  the 
percentage  of  milk-sugar,  caseine,  and  other  albuminoids 
an  l mineral  water  was  added  together,  the  “solids  not-fat” 
varied  but  little,  and  he  proposed  to  utilize  that  fact  to 
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determine  whether  milk  was  genuine  or  had  been  impover- 
ished by  the  addition  of  water,  -it  being  evident  that 
water  would  diminish  the  percentage  of  solids-not-fat,  the 
jx>rct*ntage  of  addition  being  readily  calculated  from  the 
amount  of  the  latter.  Although  the  method  of  ascer- 
taining the  proportion  of  “ sot  ids- not-fat  n adopted  by 
Wanklyn  has  been  shown  to  Ikj  somewhat  erroneous,  the 
principle  of  analysis  established  by  him  has  remained  the 
basis  upon  which  milk-analysis  rests,  and  public  analysts 
virtually  adopted  the  limits  proposed  by  him — viz.,  2*5 
[ier  cent,  of  fat  and  9 per  cent,  of  solids-not-fat.  In  1884 
M.  A.  Adams  showed,  however,  that  the  then  usuaI  method 
of  analysis  did  not  allow  of  the  complete  removal  of  the 
fat  from  the  other  milk-constituents,  that  therefore  the 
proportion  of  fat  had  been  underestimated,  the  amount  of 
the  solids-not-fat  being  correspondingly  too  high.  By  the 
simple  and  ingenious  expedient  of  spreading  a known 
volume  of  the  milk  to  be  analysed  ujion  & long  strip  of 
blotting-paper  and  extracting  the  jmper  together  with  the 
dried  milk  by  a solvent,  such  as  ether  or  benzene,  the  fat 
could  be  completely  removed  from  all  other  constituents. 
After  full  investigation  the  Society  of  Public  Analysts 
altered  the  limits,  in  accordance  with  the  new  discovery, 
to  3 per  cent,  as  a minimum  for  the  fat  and  8*5  per  cent, 
for  the  solids- not-fat.  As  the  average  composition  of 

genuine  milk,  according  to  Vietb,  is  4*1  j>er  cent,  of  fat* 
8*8  of  solids-not-fat,  aud  12*9  per  cent,  of  total  matter 
other  than  water,  it  is  obvious  that  the  limits  allow'  for  a 
reasonable  departure  from  the  average.  The  Board  of 
Agriculture’s  Departmental  Committee  has  quite  recently 
issued  a report,  in  which  the  following  recommendations 
are  made  us  to  proj»ortions  of  food  constituents  which 
should  be  present  in  milk.  The  }>ercentage  of  total  solids 
must  not  be  less  than  12,  the  projK>rtion  of  solids-not-fat 
not  less  than  8*5  per  cent.,  and  that  of  fat  at  least  3*25. 
If  the  amounts  are  smaller,  a presumption  is  raised,  unless 
the  contrary  is  proved,  that  the  milk  is  adulterated  by 
skimming  or  watering.  The  recommendations  of  the 
Committee  are  most  valuable,  as  tending  to  the  improve- 
ment in  the  brood  of  dairy  cattle,  and  cows  yielding 
milk  poorer  than  the  above  will  probably  be  weeded  out 
and  replaced  by  superior  breeds.  A number  of  means 
are  now  known  allowing  of  the  complete  analytical 
separation  of  the  fat  other  than  the  “ Adams  ” method. 
The  “galactometer”  and  “lactometer”  instruments,  referred 
to  in  the  article  in  the  ninth  edition  of  this  work,  have 
long  been  abandoned.  Other  far  more  exact  and  more 
rapid  means  have  been  found  to  determine  the  composition 
of  milk  with  a degree  of  accuracy  sufficient  for  practical, 
especially  dairying,  purposes.  As  the  fat  of  milk  is  its 
most  valuable  ami  most  inq»ortant  constituent,  it  is  of  high 
importance  to  the  butter-producer  in  i>articular  to  know* 
the  exact  projtortion  of  the  fat,  partly  in  order  to  know 
that  he  obtains  value  for  his  money,  and  also  to  check 
the  efficiency  of  the  working  of  his  appliances  for  wq«ar- 
ating  the  cream—  centrifugals  being  now  universally  em- 
ployed for  that  purpose.  By  centrifugal  force  alone  the 
fat  globules  of  milk  do  not  coalesce  into  a layer  of  pure 
fat ; if,  however,  an  acid,  like  hydrochloric  or  sulphuric 
acid,  be  added  to  the  milk  in  sufficient  quantity  prior  to 
subjecting  it  to  centrifugal  force  a clear  layer  of  pure 
butter-fat  separates,  and  if  a measured  quantity  of  milk 
be  taken  and  the  volume  of  the  separated  fat  be  deter- 
mined, generally  in  a graduated  glass-tube,  the  amount  of 
fat  in  any  sample  of  milk  can  be  arrived  at  in  a few 
minutes.  Upon  this  principle  a number  of  instruments 
have  been  designed  and  render  excellent  service  in  the 
creamery  and  laboratory.  As,  moreover,  a definite  relation 
exists  between  the  specific  gravity  of  a milk  and  its 
contents  in  fat  and  solids-not-fat,  it  follows  that  the 
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iffccific  gravity  of  a milk  being  known  and  it*  content*  in 
fat,  the  proportion  of  sol  ids -not -fat  can  be  calculated. 
Formulae  for  that  end  have  Ix-en  worked  out  by  a number 
of  chemist*.  An  analysis  of  milk,  showing  the  specific 
gravity,  the  percentage  of  fat  and  that  of  solids-not-fat 
an  therefore  now  be  made  in  a*  many  minutes  a*  the 
hoars  formerly  required,  and  in  scientifically  conducted 
dairies  the  price  j«aid  for  the  milk  is  regulated  by  the 
analytical  data  obtained. 

No  forms  of  adulteration  occur  except  the  addition  of 
rater,  the  removal  of  cream  (or  its  equivalent,  the  addi- 
tion of  skim-milk),  and,  if  adultcratiou  it  be,  the  addition 
of  preservatives.  All  statements  as  to  the  occurrence  of 
chalk  and  of  sheep's  brains  are  fables.  Although  the 
addition  of  water  is  still  a common  form  of  adulteration,  ' 
the  percentage  of  added  water  is  mostly  not  greater  than  J 
from  8 to  15,  and  the  grosser  and  more  impudent  frauds  • 
commonly  met  with  twenty  years  ago  have  practically'  been 
damped  out.  A number  of  the  large  dairies  supplying 
Ixiftdon  and  other  large  towns  have  fully  equipped  labora- 
tories, with  a staff  of  highly  trained  chemists,  analysing 
almost  each  churn  of  milk  delivered  by  the  farmers, 
adulteration  being  thus  as  completely  prevented  os  pos- 
able. Against  the  skimming  of  milk  the  means  available 
ore  not  so  effective  as  those  against  watering,  as  the 
natural  variation  of  the  amount  of  fat  is  so  considerable, 
partially  skimmed  Jersey  milk  still  containing  as  much 
fat  as  unaltered  milk  from  lowland  cattle. 

Butter, — Since  the  introduction  of  margarine,  frauds  in 
the  butter  trade  are  exclusively'  confined  to  two  kinds — 
namely,  the  substitution  of  margarine  for  and  the  addition 
of  margarine  to  butter,  and  the  incorporation  or  undue 
retention  of  water.  Referring  firstly  to  the  latter  form 
of  adulteration,  it  must  be  borne  in  mind  that  all  butter 
contains  water.  Proiierly-made  butter  contains,  as  a rule, 
11  to  15  per  cent, ; it  is  not  practicable  to  remove  a larger 
pro] portion  by  rolling  or  squeezing,  as  the  consistency  of 
the  butter  suffers;  16  or  at  most  17  ]>er  cent,  of  water 
miy  legitimately  Ixs  present  in  good  butter.  If,  however, 
tb«  churning  of  the  cream  is  carried  out  at  too  high  a 
temperature,  an  emulsion  of  water  and  butter  is  formed, 
containing  as  much  as  30  or  even  *10  per  cent,  of  water, 
causing  the  article  to  assume  an  ointment-like  appearance. 
In  properly-equipped  dairies,  refrigeration  of  the  cream, 
if  needful,  is  adopted  to  reduce  the  temperature  of  the 
crenn  in  summer  ; but  in  small  anti  old-fashioned  dairies, 
M 111  man.v  those  in  the  West  of  Ireland,  these  means 
nre  not  available,  and  Irish  butter,  therefore,  often  con- 
ta.ns  an  excess  of  water,  25  per  cent,  and  over.  As  in 
mc**  magistrates  have  declined  to  consider  this 
M 40  adulteration,  and  often  enough  the  petty  farmers 
are  not  to  be  blamed,  the  wilful  introduction  of  water 
\ butt*-'r  has  at  times  been  carried  out  on  an  industrial 
eVvn  at  the  present  time  much  butter  is  sold 
“ been  loaded  with  water  up  to  28  and  more  per 
C1J  ,V  Wlth  of  course  good  profit  to  the  41  manufacturer/' 
ucmical  differentiation  between  butter  and  butter-sub- 
i*1 now<^dled  margarine,  was  unknown  prior  to  1873, 
wi- , 16  with  A.  Angell,  published  a method  ( 

ti  ^m‘ddy  allowed  of  such  differentiation,  and  of  the 
_ r.^  1jD.  the  proportions  of  butter-fat  and  other  fat 
fiur  m,a  m'xturei  biuwd  upon  the  fact  tliat  while 
q?t  taaQ  butter-fat  {and  cocoa-nut  oil)  contain 
butter  ft  l*01,  cent,  of  fatty  acids  insoluble  in  water, 
Kg  a C0ntalns  a smaller  quantity — namely,  about  86  to 
the  difference  being  due  to  the  presence  of  a 
inr«bfi  U-  ^ amoun^  °f  water-soluble  fatty  acids.  Various 
tine*  w*008  Jnt*  Amplifications  of  this  principle  have 
butter  T W°r  . out’  a,*d  the  detection  of  margarine  in 
» i present  in  substantial  amount,  has  been  rendered 


easy  and  certain.  In  the  case  of  butter,  as  in  that  of 
milk,  the  analyst  has,  however,  to  reckon  with  natural 
variations  in  the  composition  of  the  butter-fat  itself,  and 
no  means  have  yet  been  discovered  whereby  ]>ercentages 
smaller  than  10  per  cent,  can  bo  discovered  with  sufficient 
certainty  to  lead  to  the  conviction  of  the  vendors.  It  is 
a singular  fact  that  while,  an  a rule,  the  composition  of  the 
butter-fat  is  almost  independent  of  the  food  of  the  animal, 
under  some  conditions  depending  mainly  upon  the  period 
of  lactation,  the  composition  of  the  fat  undergoes  material 
changes,  so  that  a cow  in  the  last  stages  of  lactation  may 
yield  milk,  small  in  quantity,  from  which  butter  can  lie 
churned  which  analyses  as  if  it  were  a mixture  of  butter 
and  margarine.  Luckily  it  hap|x>ns  but  rarely  in  practice 
that  all  the  cows  of  a whole  herd  become  44 dry”  at  the 
6ame  time ; hence  the  natural  variation  in  composition 
equalizes  itself  as  a rule.  There  are,  however,  a few  cases 
on  record,  notably  one  carefully  worked  out  by  A.  II. 
Allen,  in  which  butter  was  made  under  strict  suj^ervision 
in  Denmark  from  absolutely  pure  materials,  yet  analysed 
like  a mixture.  It  is  doubtful  therefore  whether  adultera- 
tion of  butter  with  small  amounts  of  margarine  can  ever 
be  quite  prevented  by  certain  discovery,  especially  if  the 
admixture  is  made,  as  in  some  jiarte  of  Holland,  with  the 
active  aid  of  skilled  chemists.  When  it  is  considered  that 
England  imjiorts  about  ten  million  pounds  sterling  worth 
of  butter  j»er  annum,  the  immense  importance  of  prevent- 
ing substitution  of  margarine,  of  approximately  half  the 
price  of  butter,  w’ill  be  apparent. 

Some  most  ingenious  instruments  have  been  conducted, 
notably  Abbe’s  refractometer,  with  a view  to  obtain  by 
physical  means  data  for  discrimination  between  butter  ami 
mixtures.  Melted  butter-fat  refracts  light  to  a leas  degree 
than  do  butter-substitutes;  the  instrument  in  question 
allows  of  the  determination  of  the  44 index  of  refraction'' 
by  the  use  of  a mere  droplet  of  the  butter-fat,  and  is  a 
most  valuable  tool  in  the  hands  of  the  chemist. 

Cheese. — From  America  cheese  has  come  into  the  English 
market,  made  from  skim-milk  which  has  again  been  pro- 
vided with  fatty  matter,  generally  emulsified  margarine — 
hence  the  term  44  margarine  cheese,”  or  “filled  cheese” — a 
legitimate  article  if  sold  with  full  disclosure  of  its  nature, 
but  one  which  readily  lends  itself  to  fraud.  Cases  of 
cheese-poisoning  have  been  recorded,  and  a highly  poison- 
ous substance,  termed  tyrotoxicon,  has  been  extracte  d from 
cheese  by  Vaughan.  Compounds  of  zinc  and  of  lead  have 
also  been  met  with. 

Lard. — Between  the  years  1880  and  1890  a gigantic, 
fraudulent  trade  in  adulterated  lard  was  carried  on  from 
America.  A great  projx»rtion  of  the  American  lard  im- 
j»orted  into  England  was  found  to  consist  of  a mixture  of 
more  or  less  real  lard,  with  cotton-seed  oil  and  brcf-stcarine. 
Cotton-seed  oil  is  one  of  the  cheapest  vegetable  oils  fit 
for  human  consumption;  bet f-stearine,  the  hard  residue 
obtained  in  the  manufacture  of  oleomargarine  after  the 
more  fluid  fat  has  been  pressed  out  from  the  beef-fat. 
So  skilfully  were  the  mixtures  made  that  for  ioBe  Y™™ 
their  very  existence  escaped  notice,  until  in  1968  a bill 
introduced  in  the  American  Senate  to  stop  the  imposture 
directed  general  attention  to  the  matter,  and  energetic 
measures  by  the  food-officers  quickly  put  a stop  to  it  as 
affecting  tin?  United  Kingdom.  From  the  memorial I pre- 
sented to  the  U.S.  Senate  in  support  of  the  bill,  it 
appeared  that  in  about  1887  the  annual  production  ot 
lard  in  the  States  was  estimated  at  600  million  pounds, 
of  which  more  than  35  per  cent,  were  adulterated.  During 
the  last  seven  or  eight  years  coin] rounds  have  been  made 
containing  no  lard  or  only  a faint  trace  of  lard.  These 
compounds  were  sold  as  “refined  lard,”  “pure  refined 
lard,”  44  choice  refined  lard,”  “choice  refined  family  lard, 
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and  other  aunilar  nomea.  Profeaor  W iky,  m hu.  CTldrnoe 
uu  the  subject,  mid  that  “ Mwnre  Armour  and  Co.  rtate 
that  they  u*e  from  59  to  75  [ier  oent.  of  hri  ui  their 
mixtures,  Kairhank  from  50  to  75  per  cent  The  former 
firm  use  75,000  barrels  of  cottonseed  oil,  and  make  «) 
million  pounds  refined  lard.  75,000  barrels  weiRb  -8 
million  pounds : hence  the  average  proportion  would  be 
46  per  cent,  of  cotton- seed  oil  in  the  mixture  ; but  as  from 
10  to  15  iier  cent,  of  beef-stearine  are  necessary  to  stiffen 
the  mixture,  the  proportion  of  lard  would  be  only  about 
42  iter  cent.”  , , ...  - ... 

Oils.  — Since  the  article  in  the  ninth  edition  of  this 
work  apix-ared,  enormous  progress  has  been  made 
in  the  chemical  knowledge  of  fata  and  oils,  and  com- 
plicated mixtures  of  various  oils  can  now  bo  satisfactorily 
analysed.  Perhaps  the  most  important  step  was  taken  by 
Allen  and  von  Hucbl,  who  showed  that  different  fats  arid 
oil*  were  capable  of  combining  with  different  jieroentages 
of  bromine  or  iodine,  the  “ iodine-absorption  number 
being  characteristic  for  each  class  of  oils — the  obve-oll 
group  showing  about  80-90  per  oent. ; the  cotton-oi!  group 
about  105-110;  linseed-oil,  160  170.  This  number,  to- 
gether with  a determination  of  the  aaiKmilication- value 
(the  amount  of  caustic  alkali  needed  for  complete  sapom- 
fication),  the  thenual  rise  with  strong  sulphuric  add 
(Mauraene),  or  bromine  (Ileliner  and  MitcbeU),  the  re- 
fraction of  light  and  the  specific  gravity,  enable  the 
analyst  to  form  in  most  cases  a close  idea  as  to  the  nature 
of  any  sample  under  examination.  The  adulteration  of 
oils  has  in  consequence  become  far  less.  Cotton-seed  oil 
and,  latterly,  tin*  oil  expressed  from  the  maize-germ  (maize 
oil),  are  the  most  common  fatty  adulterants,  but  much 
use  is  also  made  in  this  direction  of  isituffin  oils  and  resin 
oil.  So  called  olive  oil  frequently  consists  of  a mixture 
of  olive  oil,  ootton-seed  oil,  carthnut  (arachis)  oil,  and 
sesame-Ked  oil,  one  or  the  other  of  these  being  sometimes 
altogether  substituted  for  genuine  olive  oil.  Odourless 
paraffin  hydrocarbons  also  enter  into  these  adulterated 
articles. 

Pcj>per.  —Some  years  ago  ground  olive-kernels  were 
largely  sold  for  admixture  with  pepper,  under  tlw  name  of 
«*  |K>ivrette.”  They  were  easily  recognizable  on  microscopic 
examination  aud  the  fraud  did  not  live  long,  i he  older 
forms  of  adulteration  (rice  and  other  farinaceous  meals) 
also  still  occur. 

Ginger. — The  more  or  less  exhausted  ginge-r  resulting 
in  the 'manufacture  of  ginger  beer  used  until  lately  to  be 
re-dried,  ground,  and  mixed  with  fresh  ginger— a great 
proportion  of  commercial  ground  ginger  consisting  of  so-  | 
called  “spent"  ginger.  If  exhausted  by  water  the  pro- 
purtion  of  the  water-soluble  constituents  of  ginger— if  by 
alcohol,  those  of  the  alcohol-soluble  ones — were  reduced  by 
the  treatment,  thus  affording  to  the  analyst  guidance  in 
coming  to  a judgment.  Similar  fraud  exists  in  the  case 
of  aromatic  substances  from  which  valuable  oils  can  be 
extracted,  the  exhausted  ground  stuff  being  sold  in  ad- 
mixture with  the  guuuine. 

ter.— In  1899  an  obscure  illness  broke  out  in  Dublin 
resembling  the  tropical  disease  “beri-beri.”  Early  in 
August  1^00  a rapid  increase  in  the  number  of  “ |»criplieral 
neuritis M cases,  closely  resembling  the  Dublin  beri-bori 
cases,  was  observed  in  Lancashire.  It  booh  b eiune  clear 
that  there  was  some  connexion  lietween  the  drinking  of  beer 
aud  the  obscure  disease  ; and  Dr.  lv-ynolds,  Physician  to 
the  ltoyal  Manchester  Infirmary,  on  investigation  found 
arsenic  in  the  suspected  beer.  This  disoovery  caused  an 
immense  amount  of  attention  to  be  given  to  beer.  Tracts 
of  arsenic  were  found  in  samples  from  many  |>urts  of  the 
couutry ; but  the  greatest  amounts  of  arsenic  (up  to  1 
grain  ]ier  gallon,  calculated  us  arseuious  acid,  bus  been 


met  with)  were  traced  to  the  employment  in  a number  of 
breweries  of  some  starch-glucose  that  had  been  manu- 
factured by  the  aid  of  very  impure,  arsenical,  sulphuric 
acid  by  a Lancashire  firm.  Numerous  deaths  were  due  to 
the  drinking  of  such  arsenicated  beer.  It  was  also  soon 
discovered  that  much  of  the  malt  used  by  brewers  con- 
tained appreciable  traces  of  arsenic,  and  in  hops  small 
traces  were  found.  Malt  and  hops  probably  derive 
their  arsenic  from  the  fact  that  both  are  pre  pared  >y 
an  antiquated  process,  the  drying  of  both  being  effected 
by  the  gases  and  fumes  which  are  given  off  by  coke 
or  anthracite  fires,  these  fumes  passing  through  the 
malt  and  hup,  which  absorb  therefrom  any  arsenic  that 
may  be  associated  with  the  pyrites  occurring  in  all  Ml 
Sulphur,  often  arsenical,  is  afaw  sprinkled  upon  the  fares 
to  lighten  the  colour  uf  malt  or  bop.  All  the  worst 
cases,  however,  of  arsenic  in  beer  were  due  to  arsenical 
glucose,  preiiarud  by  one  linn.  The  use  of  glucose  is 
iietfictly  legal,  the  brewer  having  the  statutory  right 
to  brew  from  whatever  material  he  may  deem  proper, 
os  long  as  he  jjuvs  due  revenue  to  the  State— the  revenue 
being  levied  upon  the  basis  of  tliu  specific  gravity  of  the 
wort,  every  liquor  under  the  Customs  and  Inland  Re venue 
Act,  1885,  being  defined  as  beer,  “which  is  made  or  sold 
as  a description  of  beer,  or  as  a substitute  for  beer,  ulncb 
on  analysis  of  a sample  thereof  shall  be  found  to  contain 
more  than  2 per  ceut.  of  proof  spirit.”  The  fact  that 
arsenic  was  liable  to  occur  in  glucose  and  in  boor  was 
known  a#  long  ugo  as  1878,  but  no  quantities  m any  way 
resembling  those  met  with  in  the  recent  cast’s  had  pre- 
viously been  observed.  Since  the  use  of  glucose  haa 
become  general  in  brewing,  other  industrial  users  of 
sugar,  princijsdly  the  manufacturers  of  sweetmeat*,  jams, 
and  syrui«,  have  also  largely  employed  glucose,  mairny 
for  the  cheapening  of  their  products.  No  doubt  the 
strict  supervision  which  will  henceforth  be  exercised  our 
the  purity  of  glucose  will  render  an  occurrence  such  as 
that  of  beer-poisoning  by  arsenic  unlikely  in  the  future ; 
i but  a strong  desire  has  been  aroused  to  draw  a distaic- 
I tion  by  Act  of  Parliament  between  beer  made  from  malt 
and  hoi  *6  and  such  as  may  be  prepared  from  substitutes. 

(o.  U.#) 


Advertisement,  or  advertising,  as  the  process 
of  purchasing  publicity  is  nowr  more  commonly  called,  is  oi 
very  recent  origin  if  it  be  regarded  as  a serious  adjunct 
to  other  phases  of  commercial  activity.  In  some  rudi- 
mentary form  the  seller’s  appeal  to  the  buyer  must,  how- 
ever, have  ai  ionq<anied  the  earliest  development  ot  trade. 
Under  conditions  of  primitive  barter,  communities  were  so 
small  that  every  producer  was  in  immediate  personal  in- 
tact with  ever)-  consumer.  As  the  primeval  man  s w^olhsh 
antipathy  to  the  stranger  of  another  pack  gradua  ) 
diminished,  and  as  intercourse  spread  the  infection  of 
larger  desires,  the  trapper  could  no  longer  satisfy  his 
more  complicated  wants  by  the  mere  exchange  of  his 
]>clts  for  his  lowland  neighbour's  corn  and  oil.  A began 
to  accept  from  B the  commodity  which  he  could  in  turn 
deliver  to  C,  while  C in  exchange  for  Ba  product  ga'c  to 
A what  D had  produced  and  bartered  to  C.  The  mere 
statement  of  such  a transaction  sufficiently  presents  its 
clumsiness,  and  the  use  of  primitive  forms  of  coin  soon 
simplified  the  original  process  of  bare  barter.  It  ** 

I reasonable  to  suppose  that  as  soon  as  the  introduction  o 
currency  marked  the  abandonment  of  direct  relations 
I between  purchaser  and  consumer  an  informal  system  o 
I advertisement  in  turn  rose  to  meet  the  need  of  pubhci  } • 
At  first  the  offer  of  the  producer  must  have  been  brought 
I to  the  trader's  attention,  and  the  trader  s offer  to  tDf 
i notice  of  the  consumer,  by  casual  jiersonal  contact,  supple- 
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mented  by  local  rumour.  The  gradual  growth  of  markets  1 
tod  their  development  into  periodical  fairs,  to  which 
merchants  from  distant  plant's  resorted,  afforded,  until 
printing  was  invented,  the  only  means  of  extended 
advert iiement.  In  England,  during  the  3rd  century, 
Stourbridge  Fair  attracted  traders  from  abroad  as  well  as 
from  all  I arts  of  England,  and  it  may  be  conjectured  t hat  ^ 
the  crying  of  wares  before  the  booths  on  the  banks  of  the 
Stour  was  the  first  form  of  advertisement  which  had  any 
narked  effort  upon  English  commerce.  As  the  fairs  of 
the  Middle  Ages,  with  the  tedious  and  hazardous  journeys 
they  involved,  gradually  gave  place  to  a more  convenient 
system  of  trade,  the  15th  century  brought  the  inven- 
tion of  printing,  and  led  the  way  to  the  modern  develop- 
ment of  advertising.  The  Americans,  to  whom  the 
elaboration  of  newspaper  advertising  is  primarily  due,  had 
but  ju>t  founded  the  first  English -qieakiug  community  in 
the  Western  hemisphere  when  the  first  newspaper  was 
lalifabed  in  England.  Hut  although  the  first  icriodical 
pnMiretion  containing  news  appeared  in  the  month  of 
May  1622,  the  first  newspaper  advertisement  does  not. 
**in  to  have  boon  published  until  April  1647.  It  formed 
a jart  of  No.  13  of  Perfect  Occurrence*  of  Every  Dale 
jrnnaJl  in  Parliament,  and  oilier  Moderate  Intelligence, 
•mi  it  read  as  follows  : — 


A Bonk  applnudwl  by  the  Clergy  of  England,  called  The  Divine 
ftfit  tf  Chmxh  Government,  Collected  by  sundry  eminent  Ministers 
uUwCitieaf  London;  Corrected  and  augmented  in  many  places, 
with  a bride  Reply  to  certain  (Queries  against  the  Ministery  of 
Ir  printed  and  |*ut>li*hrd  for  Joseph  Hun  set  and  George 
Ouwrf,  and  are  to  be  sold  at  the  Stationer*'  Hall,  and  at  the 
twldai  Fleece  in  the  Old  Change. 

Among  the  Memtrics,  as  the  weekly  newspapers  of 
the  day  were  called,  was  the  Ifereuriw  Elencticu*,  and  in 
its  doth  nurnler,  published  on  4 th  October  1648,  there 
appeared  the  following  advertisement : — 

TTh*  Ruader  is  derim!  to  pmiM-  a Srrmon, 
kutitnlftd  A Looking-Glam#  for  LnvlUrt, 
i n Petm«  Paul**  Wharf,  on' Sunday,  S»'pt.  24th  1648, 
by  Paul  Kuril,  Mr.  of  Arts.  Another  Trai  t culled  A lUtkx 
H#"  * vu  r lit  formers , with  a prayer  for  the  Parliament, 

In  an  iwie  of  the  Mercurial  Politicos , published  by 
.urclitaoot  Nedham,  who  is  described  in  the  ninth  edition 
the  Encycloptedia  Britannica  (see  Newspapers,  vol. 
*'n-  p.  414)  as  “jicrhnjw  boUl  the  ablest  and  the  readiest 
tnan  that  had  yet  tried  his  hand  at  a news|>»|ier,*  there 
™ ih  January  1652  an  advertisement*  which  has 
cn  erroneously  cited  us  the  first  among  news- 
J^l»cr  advert isements.  It  read  as  follows : — 

^IfaidiA  Gxatulatoria,  a heroic  poem,  being  u congratulatory 
• ;or  niy  Lord  Otsml'i  return,  summing  up  l»is  suc- 

• ui  an  ezqaiate  manner.  To  1m-  sold  by  .Johu  Holden,  in 
- *w  r-viiauge,  London,  Printed  by  Thomas  Nowoourt,  1652. 


*rUrle  “On  the  Advertising  System,”  published  i 
Gainbaryh  Eeview  for  February  1843,  contain*  th 
iJ  of  early  English  advertising  that  has  eve 

r it  has  been  very  freely  drawn  upon  Iry  a 

, 0.»  ^vc  fehuce  discussed  the  subject.  But  i 
M J®*  advertisement  in  the  Mercuritu  Pol  it  ten 

- ® 'Try  and  the  discovery  of  the  two  earlie 

, "«•  a'xivc  quoted  was  due  to  the  researches  of 

h'nX  '?  -Vo"*  "nd  Own*.. 

"ilL  R HeamU,  the  coinmoni>lac«-l)OOks  c 
|||u  ni  Undull,  there  is  an  interesting  comment,  date 
j 00  !“e  °f  advertising  facilities  at  that  period— 

^ *xP®divut  if  each  parish  or  village  might  hav 
wJ  „ ’ ™urch  or  smitliv,  wherein  to  publish  (by  panel 
fedS  ti>  L i , **“**  either  of  the  buyer  or  the  seller,  as  such 
""  » k, T*  * °r  »ucn  a service,  to  be  liad,  * 


TL. 


_,.v  , — - or  suen  a service.  ;o  lk*  uoa,  x 

“»  .kfck  to  weekly  about  the  vc 

at«  Jz®  ***  («•  I remember)  The  Publiek  Advice.' 

•oiottnotioa  in  very  many  of  the*  particulars. 


i 
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A year  later  the  same  diarist  says — 

There  is  an  office  near  the  Old  Exchange  in  London  called  th© 
olfice  of  Publiek  Advice.  From  thence  both  printed  and  private 
information  of  this  useful  nature  are  always  to  be  Lad.  But  what 
they  print  is  no  more  than  a leaf  or  less  in  a diurnal.  1 was  in 
this  office.  Th©  diurnal  consulted  of  sixteen  ]*gy*  quarto  in  16*9. 

In  No.  62  of  the  London  Gazette,  published  in  June 
1666,  the  first  advertisement  supplement  was  announced — 

An  Advert  bwment — Being  daily  preat  to  th©  Publication  of 
Books,  Medicines,  and  other  things  not  properly  the  business  of  a 
Pajwrof  Intelligence,  Thin  is  to  notiGe,  once  for  all,  that  we  will  not 
charge  the  Ga&tt*  with  Advertisements,  unless  they  be  matter  of 
State  : bat  that  a Paper  of  Advertisements  will  lie  forthwith  printed 
apart,  It  recommended  to  the  Publiek  by  another  hand. 

In  No.  94  of  the  same  journal,  published  in  Octotar 
160G,  there  appeared  a suggestion  that  sufferers  from  the 
Great  Fire  should  avail  themselves  of  this  means  of 
publicity — 

Such  os  hav©  settled  in  new  ludritatiorw  since  th©  lata  Fire,  ami 
desire  for  the  convenience  of  their  corrcopondcnoe  to  publish  the 
place  of  their  present  abide,  or  to  give  notice  of  Good©  lost  or 
found,  may  rejjair  to  the  corner  House  in  Bloomsbury  on  the  East 
Side  of  the  Great  Square-,  before  the  House  of  th©  Right  Honourable 
the  Lord  Treasurer,  where  there  is  care  taken  for  the  Receipt  and 
Publication  of  such  Advertisements. 

The  earlier  advertisements,  with  the  exception  of  formal 
notices,  seem  to  have  been  concerned  exclusively  with 
either  books  or  quack  remedies.  The  first  trade  adver- 
tisement, which  does  not  fall  within  either  of  these  cate- 
gories, was  curiously  enough  the  first  advertisement  of 
a new  commodity,  tea.  The  ninth  edition  of  the  Encyclo- 
patdia  Britannica  (see  Tea,  vol.  xxiil  p.  101)  quotes  this 
advertisement  from  die  Mercuriue  Politicos,  No.  435,  for 
September  1658 — 

That  excellent  and  by  all  Phyaitians  approved  China  Drink, 
called  by  the  Chi  neons  Tcha,  by  other  nations  Tap,  alios  JW, 
is  sold  at  the  Sultanas*  Head,  a copheo-hotuw  id  Sweetings  Rents, 
by  th©  Royal  Exchange,  London. 

The  history  of  slavery',  of  privateering,  and  of  many 
other  curious  incidents  ami  episodes  of  English  history 
during  the  17th  ami  18th  centuries,  might  be  traced 
by  examination  of  the  antiquated  advertisements  which 
writers  upon  such  subjects  have  already  collected.  In 
order  tliat  sjiace  may  be  found  for  some  consideration 
of  the  practical  aspects  of  modern  advertising,  the  dis- 
cussion of  its  gradual  development  must  be  curtailed. 
Nor  is  it  necessary  to  preface  this  consideration  by  any 
laboured  statement  of  the  importance  which  advertising 
has  assumed. 

It  is  a mutter  of  common  knowledge  that  several  business 
houses  are  to  be  found  iu  Great  Britain,  and  a larger 
number  in  the  United  States,  who  s|icml  not  less  than 
£50,000  a year  in  advertising,  while  one  patent  medicine 
company,  ojierating  both  in  England  and  the  United 
Suites,  has  probably  sj»ent  not  less  than  X 200,000  in 
Great  Britain  in  one  year,  and  an  English  cocoa  manu- 
facturer is  supposed  to  have  sjieut  £150,000  in  Great 
Britain.  Some  of  the  best  works  of  artists  as  distin- 
guished as  Sir  John  Millais,  Professor  Herkomer,  and  Mr. 
Stacy  Murks,  have  been  scattered  broadcast  by  advertisers. 
The  purchase  of  Sir  John  Millais’ picture  “ Bubbles  ” for 
£2200  by  the  proprietors  of  a well-known  brawl  of  soap, 
is  probably  the  most  remarkable  instance  of  the  expenditure 
in  this  direction  which  an  advertiser  may  find  profit- 
able. There  are  in  London  alone  more  than  350  advertis- 
ing agents,  of  whom  upwards  of  a hundred  are  known  as 
men  in  a considerable  way  of  business.  The  statements 
which  from  time  to  time  find  currency  in  the  newspaper* 
with  regard  to  the  total  amount  of  money  annually  spent 
upon  advertising  in  Great  Britain  and  in  the  United 
States  are  necessarily  no  better  than  conjectures,  but  no 
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detailed  statistics  are  required  in  order  to  demonstrate 
what  every  reader  can  plainly  see  for  himself,  that  adver- 
tising lias  definitely  assumed  it#  position  as  a serious  held 
of  commercial  enterprise.  ...  , 

Advertising,  as  practised  at  the  beginning  of  the  doth 
century,  may  he  divided  into  three  general  classes 
1.  Advertising  in  periodical  publication# 

2 Advertising  by  posters,  sign-boards  (other  than  those 
placed  u|>on  premises  where  the  advertised  business  is 
conducted),  transparencies,  and  similar  devices. 

3 Circulars,  scut  in  quantities  to  specific  classes  of 
jiereons  to  whom  the  advertiser  specially  desired  to  address 

himself.  . .... 

It  may  be  noted  at  the  outset  that  advertising  in 
• i_i: *««*«■■■  t»  Miflpr  influence  UDOtl 


ADVERTISEMENT 


subject  by  examining  the  two  other  classes  of  advertise- 
ment. The  most  enthusiastic  partisan  of  advertising  will 
admit  that  posters  and  similar  devices  are  very 
generally  regarded  by  the  public  as  sources  of 
annoyance.  A bold  headline  or  a conspicuous  tr!nent^ 
illustration  in  a newspaper  advertisement  may 
for  a moment  force  itself  ujmn  the  readers  attention.  In 
the  French,  and  in  some  English  newspapers,  where  an 
advertisement  is  often  given  the  form  of  an  item  of  news, 
the  reader  is  distressed  by  the  constant  fear  of  being 
hoodwinked.  He  begins  to  read  an  account  of  a street 
accident,  and  finds  at  the  end  of  the  paragraph  a puff  of 
a l«nacea  for  bruises.  The  Iwst  English  and  American 
journals  havo  refused  to  lend  themselves  to  this  sort  of 
trickery,  and  in  no  one  of  the  best  journals  printed  in  the 


Sim 

that  the  reader  may  avoid  it  if  he  see*  fit  to  do  ao.  On 
the  whole,  then,  newspaper  advertisements  ask,  but  do 


viicoc  publications.  «.  - 

publications  of  the  day  arc  accustomed  to  look  to  adver- 
tisement* for  so  large  a i*irt  of  their  revenue  that  the 
purchaser  of  a periodical  publication  receives  much  greater 
value  for  his  money  than  he  could  reasonably  expect  from 
the  publisher  if  the  aggregate  advertising  receipts  did  not 
constitute  a perpetual  subsidy  to  the  publisher.  It  is  not 
to  be  supposed,  however,  that  the  receipts  from  the  sale 

of  a paper  cover  all  its  excises  and  that  the  advertising  . — - - , with 

revenue  is  all  clear  profit.  The  average  ncwspaiwr  reader  itself  when  eye  and  thought  are  occupied  with 
woul  l “d  if  he  knew  at  W great  a cost  the  subjects.  Those  who  object  to  this  class  of  ^Ivert^ment 
day’s  news  is  laid  before  him.  A dignified  journal  displays  - 


not  coni|>ei  attention.  The  whole  theory  of  poster  adver- 
tising is,  on  the  other  liaud,  one  of  tyranny.  The  adver- 
tiser who  juiys  for  gjiace  upon  a hoarding  or  wall,  although 
he  may  encourage  a form  of  art,  deliberately  violates  the 
wayfarer’*  mini.  A trade-mark  or  a catch-word  presents 


other 


assert,  with  some  show'  of  reason,  that  an  advertisement 
has  no  more  right  to  assault  the  eye  in  this  fashion  than  to 
storm  the  ear  by  an  inordinate  din  ; and  a man  who  came 
up  behind  another  man  in  the  street,  placed  his  mouth 
close  to  the  other's  ear,  and  bawled  a recommendation  of 
some  brand  of  soap  or  tobacco,  would  1*  regarded  as  ar 


no  inclination  to  cry  from  the  housetops  the  vastness  of 
its  expenditure,  but  from  time  to  time  nn  accident  enables 
the  public  to  obtain  information  in  this  connexion.  The 
evidence  taken  by  a recent  Copyright  Commission  disclosed 

that  the  expenditure  of  the  leading  English  journal  upon  ~ for*  \’et 

foreign  news  alone  amounted  to  more  than  £50,000  in  the  intolerable  disturber  of  public  peace  and  wnrforh  ™ 
course  of  oue  year,  and  that  a year  not  characterized  by  any  if  the  owner  of  a house  sees  fit  to  P«mt 
great  war  to  swell  the  ordinary  volume  of  cable  despatches,  upon  his  walls,  his  exercue  of  %-,jr 

In  the  case  of  daily  papers  sold  at  the  minimum  { * - **•  ™ * 

price,  it  is  not  less  obvious  that  the  costliness  of  news 
service  renders  advertising  revenue  indiajwnsnble,  for  i 


although  these  less  important  journals  spend  less  money, 
the  price  at  which  they  are  supplied  to  the  newsagents  is  j 
very  small  in  proportion  to  the  cost  of  their  production. 
If,  however,  this  thought  be  pursued  to  its  logical  con- 
clusion, the  advertiser  must  admit  that  he  in  turn  receives, 
from  those  among  newspaper  readers  who  purchase  his 
wares,  prices  sufficiently  high  to  cover  the  cost  of  his 
advertising.  So  that  the  reader  is  in  the  curious  position 
of  directly  paying  a certain  price  for  his  newspaper, 
receiving  a newspaper  fairly  worth  more  than  that  price, 
while  this  price  is  supplemented  by  the  indirect  incidence 
of  a sort  of  tax  u|»on  many  of  the  commodities  he 
consumes.  Ou  the  other  hand,  a great  part  of  the 
advertisements  in  a daily  newspaper  have  themselves  an 
interest  and  utility  not  loss  than  that  |>ossessed  by  the 
news.  The  man  who  desires  to  hire  a house  turns  to  the 
classified  lists  which  the  newspaper  publishes  day  after 
day,  anti  servants  and  employers  find  one  another  by  the 
same  means.  The  theatrical  announcements  are  so  much 
a part  of  the  news  that  even  if  a journal  were  not  paid 
for  their  insertion  they  could  not  be  altogether  omitted 
without  inconvenience  to  the  reader.  In  the  main,  liow- 


of  private  projierty  may  not  lightly  lte  disturbed.  For 
the  most  part,  both  law  and  |mblic  opinion  content  them* 
selves  with  restraining  the  worst  excesses  of  the  advertiser, 
leaving  many  sensitive  persons  to  suffer.  The  National 
Society  for  Checking  the  Abuses  of  Public  Advertising, 
founded  in  1893  in  Loudon,  was  organized  for  purposes 
which  it  describes  as  follows  : — 

The  society  aims  at  protecting  the  picturesque  simplicity  of 
rural  and  river  scenery,  and  promoting  a regard  for  dignity  a™ 
propriety  of  aspect  in  towns— with  especial  reference  to  the  aim** 
of  spectacular  advertising. 

It  seeks  to  procure  legislation  whereby  local  representative 
bodies  would  ho  enabled  tn  nnkt  control,  l>y  mssus  «■  by«-i«w» 
framed  with  a view  to  enabling  them,  at  auy  rate,  to  grant  re  u? 
in  cases  of  flagrant  and  acknowledged  abuse.  . 

It  is  believed  that,  when  regulation  is  applied  in  cases  wn 
local  conditions  are  peculiarly  favourable,  the  advantage,  “ 
so  apixtrent  that,  by  force  of  imitation  and  competition, 
enforcement  of  a reasonable-  standard  will  gradually  income 
common.  The  degree  of  restraint  will,  of  course,  depend  upon 
the  Tarring  requirements  of  different  plana  and  position*, 
hard  and  fast  rule  is  suggested ; no  particular  dwa  of  advertise- 
ment is  proscribed ; certainly  no  general  prohibition  of  poetereon 
temporary  hoardings  is  contemplated.  Within  the  mel^ihui 
area  sky  signs  have  already  bccu  prohibited,  and  it  w hoped  U 
acme  corresponding  check  will  l«o  placed  on  the  niult»pU«ati 
the  field  boards  which  so  materially  diminish  the  pleasure  or 
comfort  of  milway  journeys. 


without  inconvenience  to  the  reader.  In  the  main,  how-  The  BocietT  ^ fl4Vour  u,e  imposition  of  a moderate 

ever,  it  is  the  advertiser  who  seeks  the  reader,  not  the  ! Ux  or  duty  for  imjvrial  or  local  purposes  on  exposed  advertne* 


T:„  ""  ,i  , | lion  is  not  overlooked.  But  it  is  thought  that  any  impost  \ 

skill  or  want  of  skill  as  an  advertiser,  show  that  the  materially  reduce  the  volume  of  exposed  advertisement*,  ana 
proper  use  of  advertising  is  one  of  the  most  indispensable  would  at  once  extinguish  the  most  oflensivc  and  trie  ■**«>• 

branches  of  commercial  training.  annoying  class,  the  quack  advert^miciita  iv  t ic  tux  ^ 

Before  discussing  in  detail  the  method*  of  advertising  I '»"*  5tuck  wauttoiisd  C™0"  on 

in  periodical  publications  it  may  Iw  well  to  complete,  for  ’“istotai*  are  recommended  to  make  it  known  that  ll«™ 

the  use  of  the  general  reader,  a brief  survey  of  the  whole  ' exists  au  active  repugnance  to  the  preaent  practice  of  advertising 
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iMgiHWiHiit  bv  giving  preference,  in  private  transaction*,  to 
tttken  ami  ilwiler*  who  ao  not  employ  objectionable  methods, 


leas  crowded  streets,  and  as  the  traffic  problem  in  the 

burr*  anu  uraiere  who  ao  uut  employ  uuiocuouauia  metnoas,  i e . ' , ..  , * . 

tail  bjr avoiding,  an  far  as  possible,  the  purchase  of  wares  which,  I ^ ° population  t hi  comes  more  urgent,  ho  will 

is  their  individual  opinion,  are  offensively  puffed.  Action  on  probably  be  altogether  suppressed. 

Hi**  lias*  i*  advised  rather  for  its  educational  than  for  its  | Hoardings  arc  now  so  restricted  by  the  London  Building 
uninolwt«Iy  deterrent  effect;  although,  in  the  case  of  many  of  1 * -**  **•-* J e 


..  - ....  T 11  tl,1®  CM®, of.  ““J  .ol  Acts  that  new  hoardings  cannot,  except  under  special  con- 

tbe  more  expenavo  commodities,  makers  would  undoubtedly  be  -----  i;  • * . , luu 

’ her  would  I«*l  “‘V0?8*  **>  erected  exceeding  12  feet  in  height,  and  no 

existing  hoardings  can  Us  increased  in  height  so  as  to 
exceed  that  limit. 


math  iadlMMtd  by  the  knowledge  tliat  they  would  lose,  rather 
tiiaa  gsiu,  custom. 

Th<  foregoing  pronoaals  are  based  on  the  following  rwtimato  of 
the  conditions  ot  toe  problem.  It  U believed  that  the  present 
licence  causes  discomfort  or  loss  of  enjoyment  to  many,  and  that, 
in  the  abwnre  of  authoritative  restriction,  it  must  grow  far  beyond 
tta  j'rwwnt  limits ; that  beauty  or  propriety  of  aspect  in  town  and 
wttu'jT  form  as  real  a part  of  the  nationaf  wealth  as  any  material 
P’rim  t,  and  that  to  save  these  from  impairment  ia  a national 
interest ; that  the  recent  developments  or  vexatiously  obtrusive 
advertising  have  not  grown  out  of  any  necessities  of  honourable 
buttiieai,  hut  are  partly  the  result  of  a mere  instinct  of  imitation, 


The  huge  signs  which  some  advertisers,  both  in  England 
and  the  L nited  States,  have  placed  in  such  positions  as  to 
mar  the  landscaje,  have  so  far  aroused  public  antagonism 
that  there  is  reason  to  hope  that  this  form  of  nuisance 
will  not  increase. 

In  1899  Kd  in  burgh  obtained  effective  powers  of  control 
over  all  sorts  of  advertising  in  public  places,  and  this 


tad  partly  arc  a morbid  phase  of  competition  by  which  both  the  achievement  has  been  followed  by  no  little  agitation  in 
ccnnuuers  and  the  trade  as  a whole  lose;  that  restriction  as  favour  of  a Parliamentary  enactment  which  should  once 
nnx>i*  the  sue  and  |m«itions  of  advertising  notices  would  not  be  [ ‘ •*  * - - - - - 

a unniup  to  those  who  want  publicity — since  all  competitor! 
would  be  treated  alike,  each  would  have  the  same  relative  promi 
new*;  that,  as  large  sums  of  public  money  are  expended  on 
iMtKacjons  intended  to  develop  the  finer  taste,  and  on  edificr*  of 
dwagn,  it  must  lie  held  inconsistent  with  established 
jwwii:  policy  to  permit  the  sensibilities  thus  imparted  tn  be 
vmir.  led,  and  architectural  effect  to  be  destroyed  at  the  discretion 
« a limited  class. 

The  influence  of  this  society  is  to  be  seen  in  many  of 
. rc*lrictiotia  which  have  been  imposed  uj*on  advertisers 
*ince  its  work  began.  About  a year  after  its  foundation 
ue  London  County  Council  abolished  (under  statutory 
l*owere  obtained  from  Parliament)  advertisements  coming 
within  the  definition  of  sky-signs  in  the  London  Building 
Act  of  1894.  The*;  specifications  are  os  follows : — 

Sky  sign " means  any  word,  latter,  model,  sign,  device,  or 
ItrcsMjtatji>n  in  the  nature  of  an  advertisement,  anuounce- 
J“v  J fiction  supported  on  or  attached  to  any  rewt,  pole, 
und.nl,  framework,  or  other  support,  wholly  or  in  part  upon, 

■vW’  W above  any  building  or  structure,  which,  or  any  part  of 
Mr  * V Slgn  S11  ^ visible  against  the  sky  from  any  jioint  in 
»vK«t  or  public  way,  and  includes  all  anil  every  part  of  any 
ft8**  I”'*!  standard,  framework,  or  other  rapport.  The 
proeion  ‘*ky  sign  ’*  shall  also  include  any  lull  ram,  parachute, 
umilar  donee  sni ployed  wholly  or  in  part  for  the  purposes  of 
ufr  i.  l>rtwmfnbi  or  announcement  on,  over,  or  above  any 
.in^‘  "lecture,  or  erection  of  any  kind,  or  on  or  over  anv 
Wee* « public  way.  J 


a hanbiiji  u»  the.  Vh.  »»t  pubUcHy^^l'SSplS.™  ^ a™,  with  the  defacing  of  the  landscape  in  any 

— " ia  mlativA1  nmmi.  I^rt  of  the  L nited  Kingdom.  The  society  already  men- 

tioned has  drafted  a Rural  Advertisements  Bill  in  the 
following  terms : — 

(1)  The  power  of  a County  Council  to  make  bvc-laws  conferred 
by  Section  16  of  the  Local  Government  Act  1SSB,  shall,  subject  to 
too  provisions  of  that  section,  extend  to  bye-laws : — 

(o)  For  regulating  or  prohibiting  the  erection  or  placing  of 
advertisements  in  or  upon  any  arable  or  pasture  land,  woodland, 
garden,  public  pork,  common,  or  waste  land,  foreshore,  or  any 
inland  or  tklal  water. 

(i>)  For  enforcing  the  removal  of  advertisements  erected  or 
placed  in  contravention  of  the  bye-laws. 

(«)  For  enforcing  the  removal,  within  a prescribed  time — not 
being  less  than  one  year  after  the  bye-laws  come  into  operation — 
of  any  advertisement*  erected  or  placed  before  the  making  of  the 
bye-laws  in  such  a manner  as  would  lie  in  contravention  of  the 
bye-laws,  if  the  same  had  Iwen  previously  made. 

(2)  Nothing  in  any  bye-law  to  be  mode  under  this  Act  shall 
affect  any  advertisement  erected  or  placed  cither  l*efore  or  after  the 
passing  of  this  Act,  U|>an  any  premises  and  relating  solely  to  any 
trade,  business,  or  business  transaction  carried  on,  or  proposed  to 
I*  carries!  on,  or  auv  entertainment  or  meeting  held  or  to  be 
held,  upon  or  in  relation  to  the  said  premises  or  to  any  property 
thereon. 

(3)  Thia  Act  shall  not  apply  to  or  have  any  effect  in  the 
administrative  county  of  London  or  in  any  [municipal]  borough. 


The  English  law  with  regard  to  posters  has  undergone 
-pi  , ...  | very  little  change.  The  Metro|>olitan  Police  Act  1839  (2  dc 

•UflV  wirT8  *°  ,cxc^e  fron*  its  restrictions  flag-  ; 3 Viet.  cap.  47)  first  put  a stop  to  unauthorized  jesting, 
than  3 feet  any  solid  signs  not  rising  more  i and  the  Indecent  Advertisements  /Vet  of  1889  (section  3) 

AnothT  I**  * i C # ro°^  _ _ I penalized  the  public  exposure  of  any  picture  or  printed  or 

tannr*  |F  *,e  i °f  London  County  Council,  in  great  , written  matter  of  an  indecent  or  obscene  nature.  But 


to  the  observations  made  at  coroners’  inquests, 
tn  * C.'k  the  annoyances  and  the  | terils 

rd.  c occasioned  by  flush  light  and  searchlight  adver- 
This  bye  law  reads  a*  follow, 

fr-ij,"  ’T-,:i  “pll  exhibit  wiy  so  is.  to  b.  risible 

■Wl snv..,  . ““  <»  ™>*>  dsop-r  to  the  traffic  therein,  nor 
light  !Terk0r.0CC?I^  of  pwiniaoa  permit  or  suffer  anv  flash- 
Tv”  U *°  «hihitad  on  «uch  premises 

‘ * tile 


in  general  practice  there  is  hardly  any  limitation  to  the 
size  or  character  of  j>oster  advertisements,  other  than  good 
I taste  and  public  opinion.  On  the  other  hand,  public 
| opinion  is  a somewhat  vague  entity,  and  there  have  been 
cases  in  which  a conflict  has  arisen  as  to  what  public 
opiuion  really  was,  when  its  legally  authorized  exponent 
was  in  a position  to  insist  on  its  own  arbitrary  definition, 
i Such  an  instance  occurred  some  few  years  ago  in  the  case 
of  a large  poster  issued  by  a well-known  London  music- 
Mrertheni.nt  'HZT  — v‘  *wp«*«iu»u<ra  ui  mo  nature  oi  nu  hall.  The  Progressive  majority  on  the  London  County 
y***  whii;l1  ‘lu,nl  »“l«le»ly  I CouneiL  led  by  Mr  M'DoupiU,  a weU-knowii  “purity  ’ 
•jiCTJ  . »“T  eraecblight  « „ t»  b.  vitnble  front  arlvooute,  took  exception  to  thi*  porter,  which  reprewoted 

”»»r  OT  ton  “?*  ’'"'W  to  the  traffic  therein,  nor  shell  nny  » femsk  pyinmuit  in  “ tights  ]»rwl  m whut  won  doubt  less 
,wnnit  or  *«ircr  wiy  searchlight  tu  intended  for  an  alluring  and  attractive  attitude;  and,  iu 
.^.«pf»«io»,  , ....  spite  of  any  argument,  the  fact  remained  that  the  decision 

in «Mlto!"p  “r  “nt^h,  efin  «»  to  renewing  the  Uceneeof  this  munichnll  rested  solely 
t*ocratraiUTT»W  V51'™8  Uwrl  toprther  ami  projected  as  one  with  the  Council.  Iu  showing  that  it  would  have  no 
W which  altera  e ther  In  inti-nsitv.  rnlnitr  nr  in  nrmmVIncr  pvpii  a plliirifp  of  tlHMldlilllf  tirudcrv. 


*'f|»shlight''  inpuns  and  iuclu<len  anv  light  used  1 
rri  mumiiiating,  lighting,  or  exhibiting  any  word, 
advert l WRU'  or  lepreaentition  in  the  nature  of  an 


totecti. 

Advcrtij 


which  altera  cither  in  intensity,  colour,  or  hesitation  in  provoking  even  a charge  of  meddling  prudery, 

, the  Council  probably  gave  a salutary  warning  to  |*ople 
1 who  were  inclined  to’  siil  rather  too  near  the  wind.  But 


W 7aTJ®  Wert‘  80  troublesome  in  London  as  to  1 w| 

CtyrfTS  “ 18*3;  'he  “ sandwich-man  ” has  in  the  in 
Purulent  t It"  an<  lua"y  tewuj  hecn  ousted  from  the 
nt  10  Oc  gutter,  from  the 


Great  Britain  and  America,  at  all  events  (though  a doubt 
may  |>erhup8  exist  as  to  some  Continental  countries),  the 
more  crowded  to  the  advertiser  and  the  artist  are  restrained,  not  only  by  their 

‘ I - '3 
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advertisement 


own  muse  of  propriety,  hot  by  f«.  of  offending  the  ».  I 

of  propriety  in  their  customers.  . . upon  I ary  nceds  of  the  recipient. 

Posters  and  J^rd*  “ J ^"t^velfer  who  desire.’  to  | In  concluding  this  review  of  methods  of  advertising, 
public  vehiclca  still  embarrass  vehicle,  other  than  advertisements  in  periodical  publications,  we 

find  the  name  of  a station  or  the  i ^ ,jje  irl^i  extraordinary  attempt  at  advert- 

In  respect  of  all  these, .1—  « ■ » '■  “^twhkhU  known  to  exist  tat.  be  found  at  the 

nodularity  cannot  be  ex  pec  ed at  Godaiming,  Surrey,  where  the  following 


STua^L”  heentUed  in.  the  memory,  it  reiumns 
there  long  after  the  method  of  its  impression  has  been 
forgotten,  and  the  purpoee  of  advertisements  of  the  class 
under  discussion  is  really  no  more  than  the  flung  of  a 
trade  name  in  the  mind.  The  average  man  or  woman 
Who  goes  into  a shop  to  bay  soup  is  more  or  less  affected 
bv  a vague  sen*  of  antagonism  toward  the  seller.  There 
is  a rudimentary  feeling  that  even  the  most  ordinary 
transaction  of  purchase  brings  into  contact  two  minds 
actuated  by  diametrically  opposed  interests.  The  pur- 
chaser, who  is  not  asking  for  a soap  he  lias  u red  before, 
has  some  hazy  suspicion  that  the  shopkeeper  wilt  try  to 
m\\  not  the  article  best  worth  the  price,  but  the  article 
which  leaves  the  largest  margin  of  profit ; ami  the  pur- 
chaser imagines  that  ho  in  some  measure secure*  himself 
airaiust  a bad  bargain  when  he  exercises  his  authority  by 
asking  for  *>me  specific  brand  or  make  of  the  commodity 
he  seeks.  If  he  has  seen  any  one  soap  so  persistently 


laemem  wnu.ii  w — - — — . 

churchyard  at  Godalming,  Surrey,  where  the  following 
epitaph  was  placed  upon  a tombstone  : 

Sacred 

To  the  memory  of 
Nathaniel  Colloid  Esq. 

Inventor  4 Proprietor 
of  that  excellent  medicine 
The  Vegetable  Balsam 
For  the  Cure  of  Consumptions  4 AsthmM. 

Ue  departed  this  Life 
The  17th.  day  of  l>ecr.  I79t> 

Aged  09  years. 

Hie  CineraB,  unique  Fama. 

The  preparation  of  advertisements  for  the  periodical 
press  has  within  the  Inst  twenty  years  or  so  become  so 
important  a task  that  a great  number  of.  writers  Aar^_ 
and  artists — many  of  the  latter  possessing  con-  r/^oX  '■ 
sidcrable  abilities— gain  a livelihood  from  this 
pursuit.  The  ingenuity  displayed  iu  modem  flees. 


he  seeks.  If  he  has  seen  any  one  uoap  so  pera^ntly  i'™  _.f  advertising  is  unquestionably  due  to 
advertised  that  his  memory  retains  It* name,  be  will  ak  j initilltive.h  The  English  newspaper 


advertised  mat  — — ■ — 

for  it  not  because  he  has  any  reason  to  behove  it  to  bo 
better  or  cheaper  than  others,  but  simply  because  ho 
baffles  the  shopkeeper,  and  assumes  an  authorltativo 
attitude  by  exerting  liis  own  freedom  of  choice.  Tins 


American  initiative.  The  Knglish  newspaper  advertise- 
ment of  twenty  vears  ago  consisted  for  the  most  port  of 
tho  mere  reiteration  of  a name.  An  advertise*  who  took 
a column's  *I«ce,  supplies!  ^ matter  to  tU 


aTritude  by  exerting  Ids  own  frecslon,  of  choice  This  I « throughout  the 
curious  and  obscure  principle,  of  acUon  P^'y  | Such  depicture*  from  this  childlike  method  M 


curious  auu  uowuic  x-  - 

the  root  of  all  | sister  advertising,  for  the  poster  does  not 
set  forth  an  argument  as  docs  the  newspaper  advertise- 
ment It  hardly  attempts  to  reason  with  the  reader,  but 
merely  impresses  a name  upon  his  memory.  It  is  possible, 
bv  lavish  advertising,  to  go  so  far  in  this  direction  that 

' _ . , . ■ f . I .-..inmiia  CVlinllV- 


columnT  Such  departure*  from  this  childlike  method  »» 
were  made  ware  for  the  most  part  eccentric  to  the  roint 
of  incoherence.  It  may,  however,  la  and  in  defence  of 
English  advertisers,  that  newspaper  publishers  for  a long 
time  sternly  discountenanced  any  attempt  to  render 
J - c„  1 an  .wlwrMscr  WA3 


by  lavish  advertising,  to  go  so  far  in  this  direcuon  that  | long  as  an  idvertirer  was 

the  trade-mark  of  a certain  manufacturer  ; n‘ : fine, 1 to  the  ordinary  single-column  measure, 


the  trado-mara  ui  » tommu  - - 

mous  with  the  name  of  a commodity,  so  that  when  tho 
consumer  thinks  of  soap  or  asks  for  soap,  his  concept 
inevitably  couples  the  maker’s  name  with  the  word  soap 
itself.  In  order  that  the  poster  may  leave  any  Impression 
upon  his  mind,  it  must  of  course  first  attract  his  atten- 
tion. The  assistance  which  the  advertiser  receives  from 
the  artist  in  this  connexion  is  discussed  in  the  article 

Posts rs.  , . . „ . . . 

The  fact  that  the  verh  “ to  circularize  was  first  used 
in  1818,  sufficiently  indicate*  the  very  recent  origin  of 
the  practice  of  plying  possible  purchasers  with 
•Mrerrfaa-  printed  letters  and  pamphlet*.  The  penny 

rtrcalsr  postage  was  not  established  in  England  until 
' ” 1840;  the  halfpenny  post  for  circular*  was  not 

introduced  until  1855.  In  the  United  States  a uniform 
rate  of  postage  at  two  cents  was  not  established  until 
1883.  In  both  countries  cb.-ap  postage  and  cheap  printing 
l»ve  so  greatly  encouraged  the  use  of  circulars  that  the 
sort  of  people  whom  the  advertiser  desires  to  reach  —those 
who  linve  the  most  money  to  spend,  and  whose  addresses, 
published  in  directories,  indicate  their  prosperous  con- 
dition—are  overwhelmed  by  tradesman’s  price-lists,  appeals 
from  charitable  institutions,  and  otlier  suggestions  for  the 
spending  of  money.  The  addressing  of  envelopes  and 


UITOTIIWUKUM  C* 

rigidly  confined  to  the  ordinary  single-column  measure  , 
and  so  long  as  be  was  forbidden  to  use  anything  iu  . 
smallest  sort  of  type,  there  was  very  little  opportunity  for 
him  to  attract  the  reader's  attention.  The  newspaper 
publisher  must  always  remember  that  the  public  buy  a 
news, Slier  for  the  sake  of  the  news,  not  for  the  sake  of 
the  advertisements,  and  that  if  the  advertisement*  arc 
relegated  to  a position  and  a scojio,  in  rcsjeet  of  display, 
so  inferior  that  they  may  bo  overlooked,  the  adrertner 
cannot  afford  to  bear  his  share  of  the  cost  of  pu  > lea  10.  • 
Of  late  7V,/  Timrt,  followed  by  almost  all  newspapers  in 
the  United  Kingdom,  has  given  the  advertiser  as  great  a 
degree  of  liberty  as  he  really  needs,  and  many  experience!! 
advertisers  in  A men  Ell  incline  to  the  liclief  that  the  rgtr 
license  accorded  to  American  advertisers  defeats  its  own 
ends.  The  truth  would  seem  to  be  that  the  advertiser 
will  always  demand,  and  may  fairly  expect,  tho  rig* 
make  his  iqxacc  as  fantastic  in  appearance  as  that  MWW 
to  the  editor.  When  some  American  editors  son  n 
print  a headline  in  letters  mi  large  as  a man’s  hand,  and  to 
begin  half-a-dozen  different  articles  on  the  first  l**#*  01 
newspaper,  continuing  one  on  page  2,  another  on  P*8°  1 
and  another  on  page  G,  to  the  bewilderment  of  the  » 

it  can  hardly  be  expected  that  the  American  advertiser 
. ..  . ...  * j •_*  ,1^.  rl<w»nim.  lne 


spending  of  money.  The  addressing  of  envelopes  and  it  can  hardly  b©  expeciea  uuu  "“y**  T1 

enclosing  of  circulars  is  now  a recognized  industry  in  should  submit  to  any  very  strict  code  of  deco  • uf 

many  large  towns  both  in  Great  Britain  and  in  the  United  ' subject  of  the  relation  between  a nc1ws|“J^  ,P„f'  nrc 

States.  It  seems,  however,  to  bo  the  opinion  of  expert  and  hi*  advertisers  cannot  be  dismissed  without 

advertisers  tliat  what  is  called  “general  rirculiirixing ” is  | to  the  notable  independence  of  advertisers . 

unprofitable,  and  that  cirenlurs  should  only  be  sent  to  which  English  and  American  PJJJSELre  iMHanre 

perwjus  who  have  peculiar  reason  to  be  interested  by  their  authorize  their  editors  to  display.  ''  hentner  a 
specific  subject-matter.  It  may  be  noted,  br  an  instance  company  or  a bank  goes  wrong,  the  cry  is  rai fit  • 

of  tlie  assiduity  with  which  specialized  circularizing  is  the  editors  in  Christendom  had  known  for  years 
pursued,  that  the  announce inent  of  a birth,  marriage,  or  directors  were  imbeciles  and  rogues,  but  had  consp 
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keep  mute  for  the  sake  of  an  occasional  advertisement. 
When  the  British  public  persisted,  not  long  ago,  in  paying 
premium  prices  for  the  shares  of  over-capitalized  coin- 
fanies,  the  crash  bad  no  sooner  come  than  the  newspojiers 
sere  accused  of  having  puffed  promotions  for  the  mice  of 
the  money  received  for  publishing  pro*]  *ect  uses.  As  a 

matter  of  fact,  in  the  case  of  the  best  dailies  in  England 
acii  America,  the  editor  does  not  stand  at  all  in  awe  of 
the  advertiser,  and  time  after  time  the  Money  Article  has 
ruthlessly  attacked  a promotion  of  which  the  prospectus 
appeared  in  the  very  same  issue.  It  is  indeed  to  the 
interest  of  the  advertiser,  as  well  .is  to  the  interest  of  the 
reader,  tint  this  independence  should  be  preserved,  for 
the  worth  of  any  journal  as  an  advertising  medium 
depends  upon  its  possessing  a bond-Jide  circulation  among 
persons  who  believe  it  to  be  a serious  and  honestlycon- 
dacted  newspaper.  All  advertisers  know  that  the  minor 
Wfekhea,  which  contain  nothing  but  trade  puffs,  and  are 
scattered  broadcast  among  j»eople  who  pay  nothing  for 
their  copies,  are  absolutely  worthless  from  the  advertiser's 
joint  of  view.  The  most  striking  difference  between  the 
periodical  press  of  Great  Britain  and  that  of  America  is, 
that  in  the  former  country  the  magazines  and  reviews  play 
hut  a secondary  role,  while  in  the  United  States  the  three 
or  four  monthlies  jKwsaeaaing  the  largest  circulation  are  of 
the  very  first  imj>ortancjo  as  advertising  mediums.  One 
reason  for  this  is  that  the  advertisements  in  an  American 
tragumc  are  printed  on  as  good  paper,  and  printed  with 
to  great  care,  any  other  part  of  the  contents.  There 
are  probably  very  few  among  American  magazine  readers 
who  do  not  habitually  look  through  the  advertising  jmges, 
wi'li  the  certainty  that  they  will  bo  entertained  by  the 
«auty  of  the  advertiser's  illustrations  and  tho  quaint 
outness  of  his  phrases.  Another  reason  is  that  the 
Anwrican  monthly  magazine  goes  to  all  ]»artB  of  the 
luted  States,  while,  owing  to  the  time  required  for  long 
journeys  on  even  the  swiftest  trains,  no  American  daily 
l«pcr  ran  have  so  general  a circulation  as  The  Tima  in 
me  United  Kingdom.  In  comparison  with  points  on  the 
Isatic  coast,  Chicago  does  not  seem  fur  from  New  York, 
}'t,  with  the  exception  of  one  frenzied  ami  altogether 
unsuccessful  attempt,  no  New  York  daily  has  ever  at- 
tempted to  fon-e  a circulation  in  Chicago.  The  American 
advertiser  would,  therefore,  have  to  spend  money  on  a 
gfwt  Dumber  of  daily  papers  in  order  to  reach  as  wide* 
* public  as  one  successful  magazine  offers  him. 

There  is  reason  to  believe  that  the  English  magazine 
Jfl  wIkts  have  erred  gravely  in  taking  what  are  known 
*?  . tru(*e  <l  insets,-’  consisting  of  separata  cards  or 
. at  “^'’OTtwer’s  cost,  and  accepted  by  the 

PJ/wherat  a specific  charge  for  every  thousand  copies. 
* lysiexu  of  insetting  bis  the  grave  inconvenience  that 
• advertiser  finds  himself  compelled  to  print  as  many 
"*•  publisher  asserts  that  he  can  use.  The 
J tfber,  on  the  other  hand,  is  somewhat  at  the  mercy 
00  ^husiastic  agents  and  employes,  who  estimate 
1}:  thu  wiitiou  of  .tlie  which  will 

v ' 1 suited  for  a certain  month,  and  advertisers 

» ? , to  fwr  that  many  of  their  insets  were 

iaoK  • c ^Uwl  weight  and  bulk  of  the  insets  caut-e 

three  l ****  e^ljcuse  to  the  newsdealer,  us  two  or 
• tn»ets  prints!  upon  cardboard  are  equivalent  to  at 
iidditioual  images.  Some  newsdealers  have 
■ r complicated  the  inset  question  by  threatening  to 
^ unkss  s|H.*cLi)  tribute  l»e  j*ud  to  them  ; and 

Pilli  h i*  difficulties  to  be  considered,  many  magazine 
•hooeiW  r TC  wrioUK,-v  considered  tho  advisability  of 
dconfiis*  d^^tinuing  the  practice  of  taking  insets,  and 
^ , r advertisements  to  the  sheets  they  them- 

pnat.  In  connexion  with  this  subject,  it  may  be 


| added  that  many  readers  habitually  shake  loose  biffs  out 
I of  a magazine  before  they  l>egin  to  turn  the  jages,  and  tliat 
I railway  stations,  railway  carriages,  and  even  public  streets, 
are  thus  littered  with  trampled  and  muddy  advertisements. 
The  old  practice  of  distributing  handbills  in  the  streets  is 
dying  a natural  death,  more  or  less  hastened  by  local  lye- 
laws,  and  when  the  loose  bills  in  magazines  ami  cheap 
novels  have  ceased  to  exist  no  one  will  be  the  loser. 

Advertisements  in  the  weekly  press  are  on  the  whole 
more  successful  in  England  than  in  America.  A few 
j American  weeklies  cope  successfully  with  the  increasing 
I competition  of  the  huge  Sunday  editions  of  American 
daily  papers.  But  even  the  most  successful  among  them 
— a pajjer  for  boys  has  hardly  attained  the  prosperity 
of  some  among  its  English  contemporaries  in  the  field  of 
weekly  journalism. 

The  merchant  who  turns  to  these  pages  for  practical 
suggestions  concerning  the  advertising  of  his  own  business, 
can  be  given  no  better  advice  than  to  betake  himself  to 
an  established  advertising  agent  of  good  repute,  and  l<e 
guided  by  his  counsels.  The  chief  part  that  he  can  him- 
self play  with  advantage  is  to  note  from  day  to  day 
whether  the  agent  is  obtaining  advantageous  positions 
for  his  announcements.  Every  advertiser  will  naturally 
prefer  a right-hand  page  to  a left-hand  page,  and  the  right 
side  of  the  page  to  the  left  side  of  the  page  ; while  tho 
advertiser  who  most  indefatigably  urges  his  chums  upon 
the  agent  will,  in  the  long  run,  obtain  the  largest  share  of 
the  favouts  to  bo  distributed.  To  tho  merchant  who 
inclines  to  consider  advertising  in  connexion  with  the 
broader  asjiects  of  bis  calling,  it  may  be  suggested  that 
a new  channel  of  trade  demands  very  serious  attention. 
What  is  culled  in  England  “ postal  trade,”  and  in  America 
“mail  order  business,”  is  growing  very  rapidly.  Small 
dealers  in  both  countries  have  complained  very  bitterly 
of  the  competition  they  suffer  from  tho  general  dealers 
and  from  stores  made  up  of  departments  which,  under  one 
roof,  offer  to  the  consumer  every  imaginable  sort  of  merchan- 
dise. This  general  trading,  which,  ou  the  one  band,  seriously 
threatens  the  small  trader,  aud  ou  the  other  hand  offers 
greater  possibilities  of  profit  to  the  proportionately  small 
number  of  persons  who  can  undertake  business  on  so  large 
a scale,  becomes  infinitely  more  formidable  when  the 
general  dealer  endeavours  not  only  to  attract  the  trade  of 
a town,  but  to  make  his  plate  of  business  a centre  from 
which  lie  distributes  by  post  his  goods  to  remote  parts  of 
the  country.  In  America,  where  the  weight,  of  parcels 
carried  by  jiost  is  limited  to  four  pounds,  and  where  tho 
private  carrying  companies  are  forced  to  charge  a very 
much  higher  rate  for  carriage  from  New  York  to  California 
than  for  shorter  distances,  the  centralization  of  trade  is 
necessarily  limited  ; but  it  is  no  secret  that,  at  the  present 
moment,  jHirsona  residing  in  those  parts  of  the  United 
Kingdom  most  remote  from  London  habitually  avail 
themselves  of  the  English  parcel  post,  which  carries  pack- 
ages up  to  eleven  pounds,  in  order  to  procure  a great 
part  of  their  household  supplies  direct  from  general  dealers 
in  London.  A trading  company,  which  conducts  its 
ojierations  upon  such  a «alo  as  this,  can  afford  to  spend 
an  almost  unlimited  sum  in  advertising  throughout  the 
United  Kingdom,  and  even  the  trader  who  offers  only  one 
specific  class  of  merchandise  is  beginning  to  recognize  the 
possibility  of  appealing  to  the  whole  country. 

With  regard  to  the  literature  of  advertising,  it  need 
only  be  added  that,  in  addition  to  the  historical  article  in 
the  Edinburgh  lit  view  for  February  1813,  already  men- 
tioned, and  that  in  the  Quarterly  Review  for  June  1855, 
the  advertisers' handbooks,  issued  by  the  leading  adver- 
, rising  agents,  will  be  found  to  contain  practical  information 
i of  great  use  to  the  advertiser.  (H.  R.  n*#) 
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Adye,  Sir  John  Miller  (1819-1900),  British 
general  and  colonel  commandant  royal  artillery,  son  of  Major 
James  P.  Adye,  royal  artillery,  was  born  at  Sevenoaks,  Kent, 
on  the  1 at  of  November  1819.  He  entered  the  royal  artillery 
in  1836,  was  promoted  captain  in  1846,  and  served  through- 
out the  Crimean  War  of  1 854-56  as  brigade-major  and  assist- 
ant adjutant -general  of  artillery  (medal  with  four  clasps, 
Turkish  medal,  third  class  of  the  Legion  of  Honour,  fourth 
class  of  the  Me^jidie,  C.B.,  and  brevets  of  major  and 
lieut.-colonel).  In  the  Indian  Mutiny  he  served  on  the 
staff  in  a similar  capacity  (medal).  Promoted  brevet- 
colonel  in  I860,  he  was  specially  employed  in  1863  in  the 
N.W.  frontier  of  India  campaign  (medal  with  clasp),  and 
was  deputy  adjutant-general,  Bengal,  from  1803  to  1866, 
when  he  returned  home.  From  1870  to  1875  Adye  was 
director  of  artillery  and  stores  at  the  War  Office,  where 
his  influence  was  used  to  prevent  the  introduction  of 
breech-loading  ordnance.  He  was  made  u K.C'.B.  in  1873, 
having  taken  an  active  jmrt  in  Mr  Card  well’s  army 
reform.  He  was  promoted  to  bo  m^jor- general  and 
appointed  governor  of  the  Royal  Military  Academy  at 
Woolwich  in  1875,  and  surveyor-general  of  the  ordnance 
in  1880.  In  1882  he  was  chief  of  the  staff  and  second 
in  command  of  the  expedition  to  Egypt,  and  served 
throughout  the  campaign  (medal  with  clasp,  bronze  star, 
second  class  of  the  Medjidie,  G.C.B.,  and  thanks  of  Parlia- 
ment). He  held  the  government  of  Gibraltar  from  1883 
to  1886.  Promoted  lieut. -general  in  1879,  and  general 
and  colonel  commandant  of  royal  artillery  in  1884,  he 
retired  in  1886.  Ho  unsuccessfully  contested  the  Parlia- 
mentary representation  of  Bath  in  the  Liberal  interest  in 
1892.  He  died  on  26th  August  1900,  when  on  a visit  to 
Lord  Armstrong  in  Northumberland.  He  was  the  author 
of  A Review  of  the  Crimean  War : The  Defence  of  Caicn- 
J*>re  ; A Frontier  Campaign  in  Afghanistan  ; Recollection* 
of  a Military  Life  ; and  Indian  Frontier  Policy. 

(r,  n.  v.) 

/E grades,  or  ASgates,  in  Italian  Egadi,  a group 
of  islands  lying  W.  of  Sicily  and  liclonging  to  the  prov.  of 
Trapani,  the  largest  being  Marittimo,  the  ancient  If  Urn, 
rising  to  2244  feet  in  Mount  Falcone ; Jvevanzo,  the 
ancicut  Phorhantia,  rising  to  951  feet ; and  Favignana, 
the  ancient  j£guea  ; altitude,  1070  feet;  area  of  all,  70 
square  miles.  Total  population  ( 1 90 1 ),  64 1 9.  They  carry 
on  tunny  ami  sponge  fishing  Marittimo  has  a state  prison, 
and  produces  honey  and  cAjrcre.  Chief  town  and  ]>ort, 
Favignana ; cleared  annually  by  some  400  vessels  of  a!*>ut 
1 00,000  tons.  Population  ( 1 90 1 ),  500 1 . 

Aeltre,  a town  of  Belgium,  in  the  province  of  East 
Flanders,  12  miles  W.  by  N.  of  Ghent  by  rail,  near 
the  Ghent  and  Bruges  canal.  Its  trade  is  mainly  in  linen 
and  wood.  Population  (1900),  6261  ; communal  (1880), 
7020;  (1897),  7174. 

Aeronautics.  — Notwithstanding  the  prejudice 
consequent  on  past  failures  and  upon  premature  assertion 
of  impending  success,  the  advance  in  aeronautics  since 
the  publication  of  the  ninth  edition  of  this  work  has 
been  greater  and  more  rapid  than  at  any  time  in  history. 
This  advance  has  consisted  in  ; — (1)  The  evolution  of  light 
motors ; (2)  the  elucidation  of  natural  laws ; (3)  many 
I*artially  successful  experiments.  Electric,  steam,  gas,  or 
[xitroleum  engines  have  been  reduced  to  a fraction  of  their 
former  weights,  formerly-accepted  data  for  computations 
liavo  boon  quite  sujierseded,  ami  numerous  experiments 
have  been  made. 

Few  scientific  men  have  imitated  Mr  G Lusher  in  making 
ttei/ooat.  scents  for  meteorological  observations. 

Sivel.  Croce-Spinolli,  and  Tiasundier,  who  reached 
27,930  feet  on  15th  April  1875,  were  asphyxiated,  and  only 


Tissandier  came  down  alive.  This  put  a stop  to  such 
attempts  for  a time  ; but  Gross  and  Person  attained  25,840 
feet  on  11th  May  1894,  Person  reached  29,740  feet  on  4th 
December  1894,  recording  a tenifierature  of  - 54’  F.,  and 
Person  and  Spencer  are  stilted  by  the  lat  ter  to  have  attained 
27,500  feet  on  15th  September  1898,  the  thermometer 
registering  - 2 9°  F.  The  personal  danger  attending  such 
ascents  led  Hermite  and  Besan^on  to  inaugurate  in 
November  1892  the  sending  up  of  unmounted  balloons 
! (Ballons  Sondes),  oquijqtcd  with  automatic  recording  instru- 
| inents  (see  Meteorology).  On  11th  July  1897,  Andrea, 
Strindberg,  and  Frankel  ascended  from  Spitsbergen  in  a 
I daring  attempt  to  reach  the  North  Pole  by  balloon.  One 
! carrier  pigeon,  apparently  liberated  forty-eight  hours  after 
the  start,  was  shot,  and  two  floating  buoys  with  messages 
were  found ; but  nothing  more  has  been  heard  of  the 
explorers. 

From  the  very  first  invention  of  l*illoons  the  problem 
has  been  how  to  navigate  them  by  propulsion.  General 
Maunder  proposed  an  elongated  balloon  in  1784.  It  was 
experimented  on  by  Robert  Brothers,  who  mafic  two  ascen- 
sions and  claimed  to  have  obtained  a deviation  of  22*  from 
the  direction  of  a light  wind  by  means  of  aerial  oars 
worked  by  hand.  The  relative  speed  was  probably  about 
3 miles  an  hour,  and  it  was  so  evideut  that  a very  much 
more  energetic  light  motor  than  any  then  known  was 
' required  to  stem  ordinary  winds  that  nothing  more  was 
; attempted  till  1852,  when  Giffard  ascended  with  a steam- 
1 engine  of  then  unprecedented  lightness.  The  subjoined 
table  exhibits  the  subsequent  progress  which  has  been 
made 

Experiment * with  Dirigible  Balloon*. 


Gifford,  the  future  inventor  of  the  injector,  devised  a steam-engine 
i weighing,  with  fuel  and  water  for  oue  hour,  154  lb  j«  r horse-power, 
and  was  bold  enough  to  employ  it  in  proximity  t«  a tmlloon  inflated 
with  cool  gas.  He  was  not  able  to  stem  u medium  wiud,  but 
attained  Dome  deviation.  He  repeated  the  experiment  iu  1S55  with 
a more  elongated  spindle,  which  proved  unstable  and  dangerous 
During  the  siege  of  Paris  the  Government  decided  to  build  a 
navigable  balloon,  and  entrusted  the  work  to  the  chief  naval  con- 
structor, Dupuy  de  Lome.  He  went  into  the  subject  very  carefully, 
niailc  estimates  of  all  the  strains,  resistances,  and  8]>e«ls.  and  tested 
the  balloon  in  1872.  Deviation#  of  12*  were  obtained  from  the 
course  of  a wind  blowing  27  to  87  miles  per  hour.  The  screw 
profiler  was  driven  by  right  labourers,  a steam  - engine  bring 
deemed  too  dangerous : but  it  w as  estimated  th^t  had  one  been  used, 
weighing  a*  much  as  the  men,  the  speed  would  have  been  doubled. 
risHandier  and  His  brother  applied  an  electric  motor,  lighter  than 
a:iy  previously  built,  to  a spindle-shaped  balloon,  and  went  up 
twice  in  lSS3nod  1894.  On  the  latter  occasion  he  stemmed  a wiud 
of  7 miles  per  hour.  The  brothers  ahnndunei  these  experiment^ 
which  had  been  carried  on  at  their  own  expense,  when  the  French 
War  Dr-pirtmcut  took  up  the  problem.  Kenord  and  Krebs,  the 
officers  in  charge  of  the  War  Aeronautical  Deportment  at  Men  don, 
built  and  experimented  with  in  1984  and  1885  tli-  fusiform  balloon 
"1a  France/'  in  which  the  “master ” or  maximum  section  was 
| about  one-quarter  of  the  distance  from  the  stem.  The  propelling 
! screw  wa*  at  the  front  of  the  car  and  driven  hy  an  electric  motor 
"f  unprecedented  lightness.  Seven  ascents  were  made  on  vciy  calm 
j 'lavs,  a maximum  speed  of  14  mibs  an  hour  was  obtained,  and  the 
j balloon  returned  to  its  starting-point  on  five  of  the  seven  occasions. 

■ Since  then  another  balloon  h.i*  -nen  constructed,  said  to  be  capable 
: °f  a speed  of  22  to  29  miles  ts-r  hour,  with  a different  motor  ; but 
I no  tests  arc  known  to  the  public  and  the  secrets  of  this  war  engine 


Year. 

In  motor 

5 1 

I 1 

I If 
1 si 
a ~s 

0 -1 
% ? 

H 

V . 

II 

* 

u.-r. 

ii  j 

ltt'.* 

Olffcrd 

Ft,  Ft. 
144  3!' 

Cab.  ft.  It-. 

SS.SOO  3.1*78 

%. 

5,704 

*- 

4*v; 

8-0 

Miles. 
0*71  | 

1ST'.* 

Ini  I/mie  . 

US 

4 i* 

iji.uvi  K.:i.%s 

4,728 

OS 

6Jt 

1H.M 

1 iMSDdier 

5*2 

SO 

37,43.*  3.728 

033 

61- i 

1*4 

7-82! 

H>*nnni  bji.J 

Itii 

27 

to.SSO  4, 40.’ 

..  i .. 

2,440 

1174 

VO 

14-00 

' lw: 

KivIm 

Wolflft 

9i\ 

28 

60 

.. 

1807 

Srhworx 

™ :s) 

130.300  8.133 

6.800 

SCO* 

i«-o 

1700 

1 1900 

Z*q>peUn  . 

430  89 

400.000  23,000 

10.000 

1500 

32  H) 

18-00 

1 

L,oog 


Mcltiplr.mtino  Gliding  Machine.  Ciianute's  Gliding  Machine. 


Langley*»  Aehodkome. 


Digitized  by  Google 


'itk. 


Zeppelin's  Aiiuuip  in  m Shed. 

(Fn»  J \o!,yrajJu  by  A*  &A*xjrrcnl.uzA,  ATrr«tf<j»jpnt  $r<torrfaiuf.) 


Digitized  by  Google 


«*<.  v 


AERONAUTICS 


101 


ire  carefully  guarded.  After  many  years  of  experiment  Dr  Wolfe rt 
built  and  cijwritncnted  with  in  Berlin,  m 1897,  a cigar- shaped 
Idleoa  drireu  by  a gas. dine  motor.  An  axploaiuu  took  placo  in 
site  air,  the  balloon  fell,  and  Dr  Wolfert  and  his  assistant  were 
killed.  It  was  also  in  1897  that  an  aluminium  balloon  was  built 
front  the  dedgM  of  D.  Schwarz  (then  deceased)  and  tested  in 
Berlin.  It  was  driven  by  a Daimler  beurino  motor,  and  attained  a 
greater  qwed  than  44  La  France'’ ; but  a driving  belt  slipped  olf  its 
jiulley,  and  in  coming  down  the  balloon  was  injured  beyond  repair, 
rrom  1?97  to  1900  Count  Zeppelin,  of  tlio  German  army,  was 
tfW'^  *n  constructing  an  immense  balloon,  truly  uit  air  ship,  of 
■<«  cartlal  and  most  intelligent  design,  to  carry  five  men.  It  was 
hr«  tr*ad  iu  June  1900,  wheu  it  attained  a spoed  of  18  miles  an 
hour  atul  travelled  a distance  of  8£  miles  befoie  an  accident  to  the 
*tswiJ-g  gear  necessitated  the  discontinuanco  of  the  experiment. 
In  19*01  M.  Santos  Dumont  cniTicd  out  some  more  or  less  sugccim- 
fui  expenuieutt  with  a dirigible  balloon  in  Paris. 

The  principles  which  govern  the  design  of  the  dirigible 
balloon  may  be  said  to  have  been  evolved.  Aa  the  lilting 
l»wer  grows  as  the  cube  of  the  dimensions,  and  the 
r*itf®Bez  approximately  as  the  square,  the  advantage  lies 
with  the  larger  sizes  of  balloons,  as  of  ocean  steamers,  up 
to  the  limits  within  which  they  may  lx?  found  practicable. 
Count  Zeppelin  may  have  reached  the  limit  as  to  practicable 
site.  Ho  has  gained  an  advantage  by  attaching  hia  pro- 
pellers to  the  balloon,  instead  of  to  the  car  as  heretofore  ; 
but  this  requires  a rigid  framework  and  a great  increase  of 
weight.  Le  Compagnon  endeavoured,  in  1892,  to  substi- 
tute flapping  wings  for  rotary  propellers,  as  the  former  can 
be  suspended  nearer  the  centre  of  resistance.  Danilovsky 
followed  him  in  1898  and  1899,  but  thus  far  without 
remarkable  results.  Dupuy  de  Lome  was  the  first  to 
estimate  in  detail  the  resistances  to  balloon  propulsion, 
bat  experiment  showed  that  in  the  aggregate  they  were 
greater  than  he  calculated.  Iicnard  and  Krebs  also  found 
that  their  computed  resistances  were  largely  exceeded, 
anil  sdter  rev Lsirig  the  results  they  gave  the  formula 
K- 0 01685  D-V-,  It  being  the  resistance  in  kilograms, 

1 the  diameter  in  metres,  and  V the  velocity  in  metres 
per  second.  Reduced  to  British  measures,  in  pounds,  feet, 

. u‘^es  hour.  It  =*  0 '0000876  D2Va,  which  is  somew  hat 
y*®^*8*  °f  the  formula  computed  by  Dr  Pole  from  De 
Utotj’i  experiments.  The  above  coefficient  applies  only 
b>  the  shape  and  rigging  of  the  balloon  “ La  France,”  and 
combine*  all  resistances  into  one  equivalent,  which  is  equal 
T«.  * a plane  18  |>er  cent,  of  the  “ master  section.” 
» reefficient  may  perhaps  hereafter  lie  reduced  by  one- 
through  a Litter  form  of  hull  and  car,  more  like  a fish 
,n  a spuidle,  by  diminished  sections  of  suspension  lines 
an  net,  and  by  placing  the  propeller  at  the  centre  of 
require.  To  compute  the  results  to  be  expected  from 
0W  it  will  lie  preferable  to  estimate  the  resist- 

d C.S  ),n  ^,e  following  table  shows  how  this  was 

i l and  the  probable  corrections  which 

Should  “vo  been  made  by  him : — 

Resistances — De  Lome's  Balloon, 
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When  the  resistances  have  lieen  reduced  to  the  lowest 
I possible  minimum  by  careful  design,  the  attainable  speed 
will  depend  upon  the  efficiency  of  the  propeller  and  tlio 
relatiyo  lightness  of  the  motor.  It  seems  not  unlikely  that 
30  miles  per  hour  can  lie  attained  in  the  near  future ; but 
the  commercial  uses  will  be  small,  as  the  balloons  must 
remain  housed  when  the  wind  aloft  is  brisk.  The  sizes 
will  lie  great  and  costly,  the  loads  small,  and  the  craft  frail 
and  short-lived,  yet  dirigible  balloons  constitute  the  proper 
type  for  Governments  to  evolve,  until  they  are  superseded 
by  efficient  flying  machines. 

While  the  flying  machine  is  still  inferior  to  the  balloon 
| in  performance  and  safety,  it  has  made  more  progress  siute 
1888  than  during  the  preceding  three  centuries. 
Investigation  has  turned  from  flapping  wings  and 
from  sustaining  screws  to  the  aeroplane  type,  and 
encouraging  results  have  been  obtained  not  only  with 
1 models  but  with  full-sized  machines.  The  flights  have  been 
very  short  and  hazardous,  but  the  speeds  have  been  much 
greater  than  with  balloon*.  The  danger  involved  in  tlio 
proximity  of  fire  to  gas  being  absent,  Maxim,  Langley, 
j Ader,  and  others  have  produced  steam  motors  weighing 
10  Hi  or  less  per  hone-power,  This,  it  is  true,  is  exclusive 
of  fuel  and  water,  and  the  engines  work  nearly  to  the  limits 
of  endurance ; but  the  automobile  industry  is  developing 
gasoline  motors  which  are  nearly  as  light,  and  these  may 
prove  better  adapted  to  aerial  propulsion.  Know  ledge  has 
been  greatly  increased  as  to  the  laws  of  flight.  Professor 
Marey  has  furnished  new  data  concerning  bird  locomotion, 
and  Professor  Langley  has  elucidated  the  problem  of  air 
reactions  on  oblique  planes.  Physicists  still  computed, 
down  to  1891,  the  normal  pressures  ujxm  oblique  planes 
as  varying  in  the  ratio  of  the  square  of  the  sine  of  the 
angle  of  incidence  or,  at  best,  in  the  ratio  of  the  sine  of 
that  angle.  Langley  showed,  by  extensive  experiments, 
that  this  normal  had  nearly  twice  the  assigned  value,  and 
that  Duchemin’s  empirical  formula 

v.  „ 2*in« 

N = I t . -71— 

1 -f  6inJ  a 

which  w&s  proposed  about  1838  but  not  adopted,  was 
approximately  correct  for  oblique  plane*.  More  than  this, 
Lilienthal  showed,  about  the  same  time,  that  concave  bird- 
like  surfaces  afforded  from  three  to  seven  times  as  much 
support  us  planes  at  acute  angles  of  incidence,  and  gave 
also  a small  propelling  component,  so  that  former  views  and 
modes  of  calculating  the  surfaces  and  power  required  for 

Principal  Experiment s mlA  Flying  Machine*. 
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flight  have  been  quite  revolutionized.  Experiments  have 
therefore  been  more  intelligent  and  more  successful  than 

1 The  pounds  s'ifflainL-tt  per  bnrscpowrr  lathe  liut  three exjwriownl* 
i will  probably  be  reduced  oLc-half  when  an  artificial  motor  is  »ut*ti- 
luted  for  gravity. 
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ever  l<efore.  It  can  no  longer  l>e  said  that  men  have  never 
flown  through  the  air.  The  preceding  table  ({>.101 ) exhibits 


Fia.  1.— Cfiwrat  of  llnrffnir«’«  fly  In*  nowldne.  (From  Engineering.) 

the  more  inqiortant  iierformanee*,  an«l  attention  is  railed  to  [ from  a tandem  team  of  the 


but  this  was  still  very  good.  The  equilibrium  was  defec- 
tive and  greatly  shortened  the  possible  flights,  A score 
of  different  models  have  been 
produced  by  Hargrave,  of  New 
Bouth  Wales,  since  1885.  His 
No.  16  has  been  selected  for 
the  table  given.  It  consisted 
in  a body  plane  of  kite  shape, 
propelled  by  a pair  of  flapping 
vane#  at  the  front  (Figs.  I,  2, 
3).  Hargrave  built  a number 
oif  steam  - engines  weighing 
about  10  lb  per  h.p.,  but  found 
such  difficulties  that  he  turned 
his  attention  to  oil  motors.  He 
advocates  large  surface*  and 
low  s|tetvU,  and  hopes  to  main- 
tain those  proportions  by  sus- 
]K*nding  a motor  and  propellers 
Cellular  Kites  " which  he  has 


- _ — r-  — I "vu  « louwvui  uaiu  i lit  v.euumr  ones  wmeu  uu 

tae  columns  of  jiounik  imposed  per  square  foot,  to  the  result-  | invented,  and  with  which  he  has  been  lifted  from  the 

ground.  The  apjsiratus  of  Phillij»  resembles  a Venetian 
blind.  The  slats  are  of  wood,  convex  on  the  ujiper  sur- 
face and  concave  beneath.  The  lift  is  apparently  very 
good,  but  the  stability  is  defective.  After  many  pre- 
liminary experiments  on  air  reactions,  Maxim  tested,  in 
1894,  a very  large  flying  machine,  a marvel  of  ingenuity 
and  mechanical  skill,  carrying  three  men.  It  consisted  in 
a combination  of  s u pe rim jmks od  aeroplanes,  driven  by  two 
screw  profilers,  which  were  rotated  bv  a compound  steam- 
engine  of  363  Lp,  weighing  with  it*  adjuncts  some  101b 
P°r  h.p.  The  apparatus  gathered  *|teed  on  a railway 
track,  and  demonstrated  that  it  could  lift  much  more  than 
its  own  weight ; but  the  pound*  sustained  per  h.p.  were 
less  than  was  exjiected,  probably  by  reason  of  head  resist- 
ance caused  by  many  guy  wires,  and  the  stability  was 
inadequate.  After  publishing  bis  Erjxrimrnt*  in  Arrody- 
t rnmic*  in  1891,  I^angley  produced  in  1896  a steam-driven 
flying  model,  with  which  he  obtained  the  longest  flights 


ing  speed  required  for  sup- 
port, and  to  the  pound*  sus- 
tained jier  horse-power  (the 
apjtaratu*  marked  thus  * 
carried  a man  or  men). 

The  first  aeroplane  of 
Tatin  (1879)  consisted  of  a 
]<iir  of  flat  wing*  and  a 
mil,  traction  being  obtained 
from  two  screw  pro|«cllcn* 
at  the  front.  The  horse- 
power was  arrived  at  by 
allowing  25  to  30  per  cent, 
of  that  shown  by  the  indi- 
cator for  the  compressed 
air.  When  Tatin  and  Uichet 
substituted  steam  in  1897 
they  only  sustained  alx>ut  half  a*  many  pounds  per  h.p. ; 


1**10, S.— Another  tyr*** of enjrfne  for  TJtnmrc* Hying 
lOAchtite.  (From  £opla«may.) 


ever  known.  The  apparatus  consisted  ol 
two  jtairs  of  wings  and  a tail,  with  two 
screw  propellers,  driven  by  a high  pres- 
sure steam-engine  of  1 h.p.  weighing  but  7 lb.  The 
longest  flight  was  over  j of  a mile,  and  the  appa- 
ratus alighted  Rafely  on  ea?h  of  the  three  flight*  made. 
Hit*  lift  j»er  horse-power  was  low,  for  a variety  of  reasons, 
but  ^ the  stability  was  good.  After  having  tested,  in 
1n72  and  1891,  two  full-sized  flying  machines,  producing 
indifferent  results,  Ader  built,  in  1897,  a third  apparatus 
with  funds  furnished  by  the  French  Government.  This 
I reproduced  the  structure  of  a bird  with  almost  servile 
, imitation,  save  that  traction  was  obtained  by  two  screw  pro- 


fm.  1— Bngls*  fur  H*r,*r*ve’»  Hying  maclilne.  From 
Engineering.) 
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Santos  Dumont's  IUlloon  in  Flhiiit. 
(Fmm  a pkr4ngraf.K  if  J.  Gilrtta,  HU*,) 
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(From  <1  PK» fa/nt/ik  fry  Otto  Harm,  hirU.) 
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I*"i*  ^ steam-engines  wcghed  about  7 lb  motor*,  with  their  profilers,  shafting  sunpli*  A. 

^l^but  the  e.i«"bnom  of  the  apparatus  to*  defee-  weighing  less  then  20  ft-  ,«r  h.p.  The  preblro  ’ t£n' 
trm  ro  Lihenthal  belong,  the  doubfc  cred.t  of  demon-  i*  how  they  should  be  defied.  The  hnoilcdT  evoW 
rtejneg  the  supenonty  of  arched  surface,  over  planes,  within  the  last  few  year*  his  at  last  made  it  p^i^ble  to 
»aJ  of  reducing  gliding  flight  to  regular  practice.  He  give  some  data  for  calculating  the  effects  to  be  expected 
oiade  over  2000  glide*  safely  using  gravity  as  a motive-  with  some  confidence  that  they  will  not  bo  far  wromT  It 
poaer,  with  ranou,  fonns  of  apparatus,  consisting  of  is  evident  that  an  apioratu,  must  la-  designed  tA>  as 
concave  bat-like  wings,  m some  cases  supcnmjiceed.  It  light  as  jicaaible,  and  aLso  to  reduce  to  a minimum  all 

resistances  to  propulsion.  This  being  kept 
in  view,  the  strength  and  consequent  section 
required  for  each  member  may  be  calculated 
by  the  methods  employed  in  proportioning 
bridges,  with  the  difference  that  the  support 
(from  air  pressure)  will  be  considered  as 
uniformly  distributed,  and  the  load  as  con- 
centrated at  one  or  more  points.  Smaller 
factors  of  safety  may  also  have  to  be  used. 
Knowing  the  sections  required  and  unit 
vna  vifh  « i „ . 4.  , weights  of  tl»e  materials  to  he  employed,  the 

by  a .ndden  gust  of  !™  ,l  amUrilETi^*™  1 ‘Th  }"*  ta  c(,,,,l>u.ted- , “ * n>°'dcl  h« 


FVa  1 - AUcr  * *•  A.iu.  “ In  PMiUo.  for  flight.  (Fnn  Tit  erfem  fc  Ui^rtra.,) 


D 1™"  "V  wuijrumu.  At  W IUUUU  IltMJ 

Ijeen  made  to  absolutely  exact  scale,  the  weight  of  the 
full-sized  apparatus  may  approximately  be  ascertained  by 
the  formula 


W'-W\/(S)‘ 


in  which  W is  the  weight  of  the  model,  S its  surface,  and 
Wf  and  fc>'  the  weight  and  surface  of  the  intended  apparatus. 
Thus  if  the  model  has  been  made  one-quarter  size 
in  its  homologous  dimensions,  the  supporting  surfaces 
will  be  sixteen  times,  and  the  total  weight  sixty-four 
times  those  of  the  model.  The  weight  and  the  surface 
being  determined,  the  three  most  important  things  to 
kuuw  are  the  angle  of  incidence,  the  “lift,”  and  the 


— ...„  — ‘ ‘VI  vijn.  UMI  IIU 

. • a ■a‘Wen  g«#t  of  wind  and  killed  in  1896.  Pilcher 
ini|*rovc<i  somewhat  U|*ro  Lilicntlml’a  apparatus,  but  used 
Uie  suae  general  method  of  restoring  the  balance,  when 
vMMgerod,  by  shifting  the  weight  of  the  operator's  body. 

Me  made  several  hundred  glides  in  sufetv,  until  he  too 
*u  upset  by  a gust  of  wind  and  killed  in  lk>9.  Chanutc 
confined  his  endeavours  exclusively  to  the  evolution  of 
BaUmiatic  stability,  and  made  the  surfaces  movable  instead 
of  tbe  man  He  obtained  over  1000  glides  without  accident 
«iUi  iwo  different  types  of  ap|«ratus.  The  last  three 
ei|*runenters  have  claimed  that  it  is  not  impossible  for 
maa  to  unitote  dm  soaring  flight  of  certain  birds,  wherein 
“Hurt  and  propulsion  are  obtained  from  the  wind  alone 
““  cert«fi>  favourable  conditions. 

rJi  .itTery  ft  eMentjal  for  i-'u  . vw  is  safety,  which  will 
ih  < "V  °n  - attained  with  automatie  stability  ami 
^ fwpgoing  aecmmt  indicates  that  it  is  for  lack  of  this 
2Z“  the  axpenmenta  have  shown  sue),  slight  success. 

Th  nj  , 8Ublln)'  ,are  .tbrwiore  to  be  sought  first 
shill  at  .II?"1*  pruacjple  w that  the  centre  of  gravity 
“all  at  &U  limes  he  on  the  same  vertical  hue  as  the  centre 
Itvworc.  The  latter 
'ancs  with  the  angle  of 
incident*.  I'or  square 
Inane#  it  moves  approxi- 
f^ly,  an  expressed 
by  Jorasel's  formula : 

M<W  + 0-3*inu)L,  in 
, ,c“  - “ the  distance 
from  the  front  eslgc,  L 
•be  length  fore  and  aft, 

™ “ the  angle  of  in- 
odenoe  The  movement 
“ different  on  concave 

but  has  not  been 
hmaukted.  The  term 
, is  understood 
“ *ITly  to  flat  snstain- 
,n?  surfaces,  but  ex- 
!*iwnent  indicates  that 
^M  TOrfocc  are  more 

1,LanKl,'-v  lias  * S'*-  "• — «»•*«•  AIUUI  W1U1  WIT  wings  [union,  tnuin  1 w CKruM~<j*t  JtuutKxin-/ 

term  for  awMr-T^  which  seems  the  preferable  I required  speed.  The  fundamental  formula  for  rectangular 

Ike  one  which  res8!  . ''’ing-like  surfaces.  This  type  is  air  pressure  is  well  known:  P ■ K Y2^  in  which  P is  the 
^priments  ^(>  **  proj*er  typo  for  further  j rectangidar  normal  pressure,  in  pounds  or  kilograms,  K 

dsogbod  apikarat*  In  !iro^ble  that,  with  will-  a coefficient,  (0*0049  for  British,  and  0*11  for  metric 

cated  h.p.r  or  abot  t ^ ^ CHn  ^ s,,*kuned  P°r  I measures),  V the  velocity  in  miles  per  hour  or  in  metres 
"thru.n”  h p j1  ^ ,ce  Tluntit-V  l*,r  resistance  or  jier  second,  and  S tho  surface  in  square  feet  or  in  square 
bright  can  he  d”  ! j Spnie  ^ or  ^ I*>r  c®111*  of  the  , metre*.  The  normal  on  oblique  surfaces,  at  various  angles 
GVo  ed  to  the  machinery,  thus  requiring  | of  incidence,  is  given  by  the  formula  P » KV*Sq,  which 


Flo.  9.— Alter'*  *'  Avlou *'  with  tiic  wing*  foStwi.  (From  TXt  Stieatjflc  Avarice*.) 
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1 ■ , 1„|  I u tn  resolve  all  the  resistances  at  their  proper 

latter  factor  is  given  both  f»r  planes  and  or  arc  e lu  ()[  application,  and  to  subtract  or  add  the  tangental 

surfaces  in  the  subjoined  table : ' 

Pmentaga  of  Air  Prawn  at  Varumt  Aught 
of  Inculewe. 


]l’LAS«a:  DtciiRMis  Formula. 

**pi?3iK 
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0 0 

♦ 1* 

0-035 

0 035 

+ 2* 

0-070 
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0104 

0104 

+ 4’ 

0-130 

0-139 

+ 5* 

0174 

0173 

+ 6* 

0-207 

0-208 

0-210 

0-238 

0 273 

0-270 

+r 

0 305 

0 300 

101 

0-337 

0-332 

ir 

0-360 

0-362 

12* 

0-393 

0-390 

13’ 

0-431 

. 0-419 

14* 

0 457 

I 0-443 

15* 

0-486 

0-468 

be  taken  to  resolve  uu  uuc  mow-.. «■  *. 

angle  of  application,  and  to  subtract  or  add  the  tangential 
force,  which  consists  in  the  surface  ^ multiplied  by  the 
wind  pressure,  and  by  the  factor  in  the  table,  which  is, 
however,  0 for  3‘  and  32‘,  but  fKisitive  or  negative  at 
other  angles.  When  tlie  aggregate  resistances  are  known, 
the  “ thrust  h.p."  required  is  obtained  by  multiplying  the 
resistance  by  the  speed,  and  then  showing  for  mecUmejd 
losses  in  the  motor  and  propeller,  which  losses  will  gener- 
ally |«  50  per  cent,  of  indicated  h.p.  Close  approximations 
are  obtained  by  the  a We  method  when  applied  to  full- 
sized  apparatus.  The  following  example  will  make  the  pro- 
cess clearer.  The  weight  to  bo  carried  by  an  apjiaratus 
was  189  lb  on  concave  wings  of  143’5  sq.  ft.  area,  set 
at  a positive  angle  of  3*.  There  were  in  addition  rear 
wings  of  295  ft.,  set  at  a negative  angle  of  3 , carrying 
no  weight ; hence,  L- 189  - 0 005 x\>s  H3o  x 0 i>45. 

— ,.  / I*9  22  miles  tier  hour,  at 

Whence  A - 0W,ii3-3  x 0-515  , r> 

which  the  air  pressure  would  be  2-42  lb  per  sq.  f. 
The  area  of  spars  and  man  was  17  86  tap  it.,  reduced 
bv  various  coefficienU  to  an  “equivalent  surface 
11-70  sq.  ft,,  so  that  the  resistances  were 

Df  s?:£r  HZ * 

*2‘4 2 # * =iv00 

Tangential  force  »t  8 ■ • * 4 ‘ — oa.jjt  ” 

Head  resistance,  11*70  x 2*42  . . * . 


= jO'33  n*. 


40 ‘38  x 22 

Speed  22  miles  per  hour.  Power  - — ,-5  ■ ■ - 


The  sustaining  power,  or  “lift,"  which  in  horizontal 
Bight  must  be  equal  to  tbe  weight,  can  be  calculated 
by  the  formula:  L = K V-S.,cosa,  or  the  factor  may  be 
taken  direct  from  the  table,  in  which  the  “lift  and  the 
« drift  ” have  been  obtained  by  multiplying  the  normal  ij 
by  tlio  cosine  and  sine  of  the  angle.  The  last  column 
shows  tho  tangential  pressure  on  concave  surfaces  which 
Lilienthal  found  to  possess  a propelling  component  between 
3'  and  32',  and  therefore  to  be  negative  to  the  relative 
wind,  Fortner  inodes  of  computation  indicated  angle1?  of 
10”  to  15"  as  necessary  for  support  with  planes.  These 
were  prohibitory  in  consequence  of  the  great  “ drift  ” ; but 
the  present  date  indicate  tliat,  with  concave  surfaces,  angles 
of  2’  to  5*  will  produce  adequate  “lift.”  To  compute  tlio 
latter  the  angle  at  which  the  wings  are  to  be  set  must  first 
1m  assumed,  and  that  of  + 3*  wUl  generally  bo  found 
preferable.  Then  the  required  velocity  is  next  to  be 
computed  by  the  formula : 

V=  J K ’ 


Total  resistance 

2‘36  h.p.  for 

the  “thrust"  or  t'72  h.p.  for  tho  motor.  The  weigh4 
being  189  lb,  and  tho  resistance  40-38  lb,  the  gh  mg 
angle  of  descent  was:  ^-tangent  of  12',  which  was 

verified  by  many  experiments. 

The  following  expressions,  some  of  which  ha 
given  in  the  text,  will  1m  found  useful  in  computing  such 
projects,  with  the  aid  of  the  table  above  given . 

t.  Drift,  D = KSYVm«-  . 

9.  Head  area  E,  get  an  equiva- 
lent- „ 

10.  Head  resistance,  H - ' 

11.  Tangential  force,  a -is 

12.  Reactance,  K=D+H±T. 
is.  Ft  lb,  MwHV.  KV 

14.  Thrust,  h.p., 


1.  Wind  force,  F~KV* 

2.  Pressure,  P = K.V’S. 

3.  Velocity.  V=  J 

4.  Surface  S varies  as 

5.  Normal,  N = KSV** 

6.  Lift,  L=  KSVV050- 

7.  Weight,  \V  = L = Ncoso, 


factor 

(o.  c.) 


KStjcosa 


or  for  concave  wings  at  + 3’ : 


v-  /ZHZ. 
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/Ether In  the  mechanical  processes  which  wo  can 

experimentally  modify  at  will,  and  which  therefore  we 
learn  to  apprehend  with  greatest  fulnw«,  w emu 
effect  on  a body  B is  in  cansal  connexion  with  a process 
instituted  in  another  body  A,  it  is  usually  P°*“ 
discover  a mechanical  connexion  between  llic  » o 
which  allows  the  influence  of  A to  bo  traced  all  the  way 
’ V 0 515KS  I across  the  intervening  region.  The  question  “ms 

Having  thus  determined  the  weight,  the  surface,  tho  j whether,  in  electric  attractions 

angle  of  incidence,  and  the  required  speed  for  horizontal  ! s|«ee  and  in  gravitational  attraction  w#rcU  fn, 

support,  the  next  step  is  to  calculate  the  power  required  regions,  wo  are  invited  or  re^i  red  to  ■ nn  „f  tllc 

This  is  boat  accomplished  by  first  obtaining  the  tota  some  simihir  method  ■ of  c,!n‘ln,““  *' ““J  contCTt  with 

resistances,  which  consist  of  the  “drift"  and  of  the  head  ( physical  effect,  or  whether  we  ih^rest  ^ 4 ^ 

resistances  due  to  the  hull  and  framing  The  latter  are  | an  exact  knowledge  of  be  '“**  t distance, 

arrived  at  preferably  by  making  a tabular  statement  j body  affects  mechanical  y another  body  * ^ ^ 

similar  to  that  shown  under  the  head  of  balloons,  showing*  The  view  that  our  knowledge  in  such  cure - J * (iig. 

all  the  spars  and  parts  offering  bead  resistance,  and  apply-  pletely  represented  by  means  of  laws  . u 

ing  to  each  the  coefficient  appropriate  to  its  “master  tance,  expressible  in  terms  of  the  l**4'?®*'  .)  any 

section,"  as  ascertained  by  experiment.  Thus  is  obtained  motions)  of  the  interacting  bodies  wl,  ', 
an  “equivalent  area"  of  resistance.  which  is  to  be  multi-  heed  of  the  intervening  sysice,  belongs  4°  " g.  If 
pliod  by  the  wind  pressure  due  to  the  speed.  Caro  must  ! It  could  hardly  have  been  thought  ot  oei 
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Newton’s  discovery  of  the  actual  facto  regarding  universal 
gravitation.  Although,  however,  gravitation  has  formed 
the  roost  perfect  instance  of  an  influence  completely 
expressible,  up  to  the  moat  extreme  retinement  of  accuracy, 
in  terms  of  laws  of  direct  action  across  space,  yet,  as  is 
well  known,  the  author  of  this  ideally  si  tuple  and  perfect 
theory  held  the  view  that  it  is  not  possible  to  conceive  of 
direct  mechanical  action  in<le|>endent  of  means  of  trans- 
mission. In  this  belief  he  differed  from  his  pupil  Cotea, 
and  from  most  of  the  great  mathematical  astronomers  of 
the  18th  century,  who  worked  out  in  detoil  the  task 
sketched  by  the  genius  of  Newton.  They  were  content 
with  a knowledge  of  the  truth  of  the  principle  of  gravita- 
tion; instead  of  essaying  to  explain  it  further  by  the 
properties  of  a transmitting  medium,  they  in  fact  modelled 
the  whole  of  their  natural  philosophy  on  that  principle, 
and  tried  to  express  all  kinds  of  material  interaction  in 
terms  of  laws  of  direct  mechanical  attraction  across  space. 
If  material  systems  are  constituted  of  discrete  atoms, 
separated  from  each  other  by  many  times  the  diameter  of 
any  of  them,  this  simple  plan  of  exhibiting  their  inter- 
actions in  terms  of  direct  forces  between  them  would 
indeed  be  exact  enough  to  apply  to  a wide  range  of 
questions,  provided  we  could  fie  certain  that  the  laws  of 
the  forces  deponded  only  on  the  positions  and  not  also 
on  the  motions  of  the  atoms.  The  most  important 
example  of  its  successful  application  has  been  the  theory 
of  capillary  action  elaborated  by  Laplace  ; though  even 
hera  it  appeared,  in  the  hands  of  Young,  and  in  complete 
fulness  afterwards  in  those  of  Gauss,  that  the  deiinite 
results  attainable  by  the  hypothesis  of  mutual  atomic 
attractions  really  rejmsed  on  much  wider  and  less  special 
principles — those,  namely,  connected  with  the  modern  doc- 
trine of  energy, 

/'/«*  or  an  jBtber. — The  wider  view,  according  to  which 
t*ie  hypothesis  of  direct  transmission  of  physical  influences 
txprtyvses  only  jmrt  of  the  facts,  is  that  all  space  is  filled 
itoh  physical  activity,  and  that  while  an  influence  is  pasa- 
i V serosa  from  a body  A to  another  body  13,  there  is  some 
dynamical  process  in  action  in  the  intervening  region, 
though  it  appears  to  the  senses  to  be  mere  empty  space. 
The  question  is  whether  we  can  represent  the  facto  more 
»-mp.y  by  sup]  losing  the  intervening  space  to  lie  occupied 
'•  a medium  which  transmits  physical  actions  after  the 
Sumner  that  a continuous  material  medium,  solid  or  liquid, 
jjaasmits  mechanical  disturlmnce.  Various  analogies  of 
ww  fort  are  oj«n  to  us  : for  example,  the  way  in  which  a 
aw  medium  transmits  pressure  from  one  immersed  solid 
° tno*Jwr — or  from  one  vortex  ring  belonging  to  the  fluid 
•another,  which  is  a much  wider  and  more  suggestive  case  ; 
w the  way  in  which  an  elastic  fluid  like  the  atmosphere 
rwwuiu  round ; or  the  way  in  which  an  elastic  solid 
unit*  waves  of  transverse  as  well  as  longitudinal  dis- 
p evnient.  It  is  on  our  familiarity  with  modes  of  trans- 
uwjnn  such  as  these,  and  with  the  exact  analyses  of  them 
tee  science  of  mathematical  physics  has  been  able 
vtH.  A*  ^,at  °!ir.  Pre<^ection  for  filling  sjjftce  with  an 
' ' . ttotoimitting  medium,  constituting  a universal 

i *l0Q.  between  material  bodies,  largely  depends ; 
tihv.i  i depends  most  of  all,  like  all  our 

we  ml  Wnlcel,,*®M»  on  the  intimate  knowledge  that 
o-j  ^ I 0ursf  ve8  ®xert  mechanical  effect  on  outside  bodies 
nrohl  aKenctes  of  our  limbs  and  sinews.  The 

Mich ' m * ?r‘lle8»  ^4n  We  form  a consistent  notion  of 
connecting  medium  ? It  must  be  a medium  which 
act  inn  l rtlVe  ^'r  transmitting  all  the  types  of  physical 
to  ha vi  n0Wn  to  ua  : "'ould  be  worse  than  no  solution 

T n?e<*'uni  transmit  gravitation,  another  to 
otL  *ri  e‘es^nc  effects,  another  to  transmit  light,  and  so 
*** “ttempt  to  find  out  a constitution  for  the 


a*ther  will  involve  a synthesis  or  intimate  correlation  of 
the  various  type*  of  physical  agencies,  which  apjsiar  so 
different  to  ns  mainly  because  we  [lerceive  them  through 
different  senses.  The  evidence  for  this  view',  that  all  these 
agencies  are  at  bottom  connected  together  and  parts  of 
J the  same  scheme,  was  enormously  strengthened  during  the 
latter  half  of  the  19th  century  by  the  development  of  a rela- 
tion of  simple  quantitative  equivalence  between  them ; it 
has  been  found  that  we  can  define  quantities  relating  to 
I them,  under  the  names  of  mechanical  energy,  electric 
i energy,  thermal  energy,  and  so  on,  so  that  when  one  of 
them  disap  j tears  it  is  replaced  by  the  others  to  exactly 
equal  amount.  This  single  principle  of  energy  has  trans- 
formed physical  science  by  making  jtossible  the  construc- 
tion of  a network  of  ramifying  connexions  between  its 
various  departments  : it  thus  stimulates  the  belief  that 
these  constitute  a single  whole,  and  encourages  the  search 
for  the  complete  scheme  of  interconnexion  of  which  the 
principle  of  energy  and  the  links  which  it  suggests  form 
, only  a single  feature. 

Atomic  Structure  of  Matter. — The  greatest  obstacle  to 
| such  a search  is  the  illimitable  complexity  of  matter,  as 
contrasted  with  the  theoretical  simplicity  and  uniformity 
of  the  physical  agencies  which  connect  together  its  different 
]j>arto.  It  has  been  maintained  since  the  times  of  the  early 
( Greek  philosophers,  and  possibly  even  more  remote  ages, 
that  matter  is  constituted  of  independent  indestructible 
units,  which  cannot  ever  become  divided  by  means  of  any 
mutual  actions  they  can  exert.  Since  the  period,  a century 
ago,  when  Dalton  and  his  contemporaries  constructed  from 
this  idea  a scientific  basis  for  chemistry,  the  progress  of 
that  subject  has  been  wonderful  beyond  any  conception 
that  could  previously  have  been  entertained  ; and  the 
atomic  theory  in  somo  form  appears  now  to  be  an  indis- 
pensable part  of  the  framework  of  physical  science.  Now 
this  doctrine  of  material  atoms  is  an  almost  necessary 
corollary  to  the  doctrine  of  a universal  aether.  For  if 
we  held  that  matter  is  continuous,  one  of  two  alternatives 
would  be  open.  We  might  consider  that  matter  and  rother 
can  co-exist  in  the  same  space ; this  would  involve  the 
1 co-existence  and  interaction  of  a double  set  of  properties, 
introducing  great  complication  which  would  place  any 
coherent  scheme  of  physical  action  probably  beyond  the 
[lowers  of  human  analysis.  Or  we  might  consider  that 
;ether  exists  only  where  matter  is  not,  thus  making  it  a 
very  rare  and  subtle  and  elastic  kind  of  matter ; then  we 
I should  have  to  assign  these  very  properties  to  the  matter 
itself  where  it  replaces  tether,  in  addition  to  its  more 
familiar  properties,  and  the  complication  would  remain. 
The  other  course  is  to  consider  matter  as  formed  of  ultimate 
I atoms,  each  the  nucleus  or  core  of  an  intrinsic  modification 
impressed  on  the  surrounding  region  of  the  aether ; this 
might  conceivably  be  of  the  nature  of  vortical  motion  of  a 
I liquid  round  a ring-core,  thus  giving  a vortex  atom,  or  of 
I an  intrinsic  strain  of  some  sort  radiating  from  a core, 

I which  would  give  an  electric  atom.  We  recognize  an  atom 
[ only  through  its  physical  activities  as  manifested  in  its 
I interactions  with  other  atoms  at  a distance  from  it ; this 
field  of  physical  activity  would  be  identical  with  the 
' surrounding  field  of  aithcreal  motion  or  strain  that  is 
associated  with  the  atom,  and  is  carried  on  along  with  it 
as  it  moves.  Here  then  we  have  the  basis  of  a view 
in  which  there  are  not  two  media  to  be  considered,  but 
one  medium,  homogeneous  in  essence  and  differentiated 
as  regards  its  jiarts  only  by  the  presence  of  nuclei  of 
intrinsic  strain  or  motion — in  which  the  physical  activi- 
ties of  matter  are  identified  with  those  arising  from  the 
atmospheres  of  modified  ivther  which  thus  belong  to 
1 its  atoms.  As  regards  laws  of  general  physical  inter- 
actions, the  atom  is  fully  represented  by  the  const itu- 
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tion  of  this  atmosphere,  ami  its  nucleus  may  Iks  left 
out  of  our  discussion* ; but  in  the  problems  of  biology 
great  tracts  of  invariable  correlations  have  to  be  dealt 
with,  which  seem  hopelessly  more  complex  than  any  known 
or  humanly  possible  physical  scheme.  To  make  room  for 
these  we  have  to  remember  that  the  atomic  nucleus  has 
remained  entirely  undefined  and  beyond  our  problem ; bo 
that  what  may  occur,  say  when  two  molecules  come  into 
close  relations,  is  outside  physical  science — not,  however, 
altogether  outside,  for  we  know  that  when  the  vital  nexus  in 
any  portion  of  matter  is  dissolved,  the  atoms  will  remain, 
in  their  number,  and  their  atmospheres,  and  all  inorganic 
relations,  as  they  were  before  vitality  supervened. 

Nature  of  Properties  of  Material  Bodies.  — It  thus 
apjiears  that  the  doctrine  of  atomic  material  constitution 
ami  the  doctrine  of  a universal  author  stand  to  each  other 
in  a relation  of  mutual  support ; if  the  scheme  of  physical 
laws  is  to  be  as  precise  as  observation  and  measurement 
appear  to  make  it,  both  doctrines  are  required  in  our  efforts 
towards  synthesis.  Our  direct  knowledge  of  matter  can, 
however,  never  be  more  that!  a rough  knowledge  of  the 
general  average  behaviour  of  its  molecules;  for  the  smallest 
material  speck  that  is  sensible  to  our  coarse  jierceptions 
contains  myriads  of  atoms.  The  properties  of  the  most 
minute  portion  of  matter  which  we  can  examine  are  thus 
of  the  nature  of  averages.  We  may  gradually  invent 
means  of  tracing  more  and  more  closely  the  average  drifts 
of  translation  or  orientation,  or  of  changes  of  arrange- 
ment, of  the  atoms ; but  there  will  always  remain  an 
unavenged  residue  devoid  of  any  recognized  regularity, 
which  we  can  only  estimate  by  its  total  amount.  Thus,  if 
wc  lire  treating  of  energy,  we  can  separate  out  mechanical 
and  electric  ami  other  constituents  in  it ; and  then!  will 
bn  a residue  of  whic  h we  know  nothing  except  its  quantity, 
and  which  we  may  call  thermal.  This  merely  thermal 
energy — which  is  gradually  but  very  slowly  being  restricted 
in  amount  as  new  subsidiary  organized  types  Ivcome  recog- 
nised in  it — though  tranaroutable  in  equivalent  quantities 
with  the  other  kiuds,  yet  is  so  only  to  a limited  extent ; 
the  tracing  out  of  the  laws  of  this  limitation  belongs  to  the 
science  of  thermodynamics.  It  is  the  business  of  that 
science  to  find  out  what  is  the  greatest  amount  of  thermal 
energy  that  can  possibly  be  recoverable  into  organized  kinds 
under  given  circumstances.  The  discovery  of  definite 
laws  in  this  region  might  at  first  sight  aoein  hopeless ; but 
the  argument  rests  on  an  implied  postulate  of  stability 
and  continuity  of  constitution  of  material  substances,  so 
that  after  a cycle  of  transformation*  we  expect  to  recover 
them  again  as  they  were  originally— on  the  postulate,  in 
fact,  that  we  do  not  expect  them  to  melt  out  of  organized 
existence  in  our  hand*.  Thu  laws  of  thermodynamics, 
including  the  fundamental  principle  that  a physical  pro- 
perty, called  temperature,  can  be  defined,  which  tends 
towards  uniformity,  arc  thus  relations  between  the  pro- 
perties of  tyjx-s  of  material  I todies  that  can  exist  perma- 
nently in  presence  of  each  other ; why  they  so  maintain 
themselves  remains  unknown,  but  the  fact  gives  a point 
(Tappui.  Returning  now  to  the  tether,  on  our  present 
point  of  view  no  such  complications  there  arise  ; it  must  be 
regarded  as  a continuous  uniform  medium  free  from  any 
complexities  of  atomic  aggregation,  whose  function  is 
confined  to  the  transmission  of  the  various  types  of 
physical  effect  between  the  portions  of  matter.  The 
problem  of  its  constitution  is  thus  one  which  can  be 
attacked  and  continually  approximated  to,  and  which 
may  possibly  be  definitely  resolved.  It  has  to  bo  com- 
petent  to  transmit  the  transverse  waves  of  light  and 
electricity,  and  the  other  known  radiant  and  electric 
actions ; the  way  in  which  this  is  done  is  now  in  the  main 
known,  though  there  are  still  questions  as  to  the  mode 


of  expression  and  formulation  of  our  knowledge,  and  also 
as  regards  points  of  detail.  This  great  advance,  which  is 
the  result  of  the  gradual  focussing  of  a century's  work  in 
the  minute  exploration  of  the  exact  laws  of  optical  and 
electric  phenomena,  clearly  carries  with  it  deeper  insight 
into  the  physical  nature  of  matter  itself  and  its  modes  of 
inanimate  interaction. 

If  we  rest  on  the  synthesis  here  described,  the  energy  of 
the  matter,  even  the  thermal  part,  appears  largely  as  poten- 
tial energy  of  strain  in  tho  ather,  which  interacts  with 
the  kinetic  energy  associated  with  disturbances  involving 
finite  velocity  of  matter.  It  may,  however,  be  maintained 
that  an  ultimate  analysis  would  go  deeper,  and  resolve  all 
phenomena  of  elastic  resilience  into  consequences  of  the 
kinetic  stability  of  steady  motional  states,  so  that  only 
motions,  but  not  strains,  would  remain.  On  such  a view 
the  ather  might  conceivably  be  a perfect  fluid,  its  funda- 
mental property  of  elastic  reaction  arising  (as  suggested  by 
Kelvin  and  FitzGerald)  from  a structure  of  tangled  or  in- 
terlaced vortex  filaments  pervading  its  substance,  which 
might  conceivably  arrange  themselves  into  a stable  con- 
figuration and  so  resist  deformation.  This  raises  tha 
further  question  as  to  whether  the  transmission  of  gra- 
vitation can  be  definitely  recognized  among  the  pro- 
perties of  an  ultimate  medium  ; if  so,  we  know  that  it 
must  be  associated  with  some  feature,  perhaps  very  deep- 
seated,  or  on  the  other  hand  perhaps  depending  simply  on 
incompressibility,  which  is  not  sensibly  implicated  in  the 
electric  and  optical  activities.  With  reference  to  all  such 
further  refinements  of  theory,  it  is  to  be  borne  in  mind  that 
the  perfect  fluid  of  hydrodynamic  analysis  is  not  a merely 
iKiKsive  inert  plenum;  it  is  also  a continuum,  with  the  pro- 
I*erty  that  no  finite  internal  slip  or  discontinuity  of  motion 
can  ever  arise  in  it  through  any  kind  of  disturl«ance ; arid 
this  property  must  be  postulated,  as  it  cannot  be  explained. 

Motion  of  Material  Atoms  through  the  jEther. — An 
important  question  arises  whether,  when  a material  l>ody 
is  moved  through  the  aether,  the  nucleus  of  each  atom 
carries  some  of  the  .surrounding  ether  along  with  it ; or 
whether  it  practically  only  curries  on  its  strain-form  or 
physical  atmosphere,  which  is  transferred  from  one  por- 
tion of  tether  to  another  after  tho  ntanner  of  a shadow, 
or  rather  like  a loose  knot  which  can  slip  along  a rope 
without  tho  rope  being  required  to  go  with  it.  We  can 
obtain  a pertinent  illustration  from  the  motion  of  a vortex 
ring  in  a fluid ; if  the  circular  core  of  the  ring  is  thin 
compared  with  its  diameter,  and  the  vorticity  is  not  very 
great,  it  is  the  vortical  state  of  motion  that  travels  across 
the  fluid  without  transporting  the  latter  bodily  with  it 
except  to  a slight  extent  very  close  to  the  core.  We  might 
thus  imagine  a structure  formed  of  an  aggregation  of  very 
thin  vortex  rings,  which  would  move  across  the  fluid  with- 
out sensibly  disturbing  it ; on  the  other  hand,  if  formed  of 
stronger  vortices,  it  may  tramqmrt  the  }>ortion  of  the  fluid 
that  is  withiu  its  own  structure  along  with  it  as  if  it  were 
a solid  and  therefore  also  push  aside  the  surrounding 

fluid  os  it  posses.  The  motion  of  the  well-known  steady 
spherical  vortex  i*  an  example  of  tho  latter  case. 

Convection  of  Optical  Waves.  — The  nature  of  tho 
motion,  if  any,  that  is  produced  in  the  surrounding 
regions  of  the  aether  by  the  translation  of  matter  through 
it,  can  be  investigated  by  optical  ex(ieriment.  The  obvious 
body  to  take  in  the  first  instance  is  the  Forth  itself, 
which  on  account  of  its  annual  orbital  motion  is  travelling 
through  space  at  the  rate  of  about  18  miles  per  second. 
If  the  surrounding  ether  is  thereby  disturlied,  the  waves 
of  light  arriving  from  the  stars  will  partake  of  its  move- 
ment ; the  ascertained  phemoneita  of  the  astronomical 
aberration  of  light  show  that  the  rays  travel  to  the 
observer,  across  this  disturbed  tether  near  the  Earth,  in 


}y 


ilTHER 


107 


aaiglt  lines.  Again,  we  may  split  a narrow  beam  of  constant  throughout  the  region ; at  a distant  nlace  in  free 
%ht  by  [lartial  reHeetion  from  a transparent  plate,  and  , tether  where  there  is  no  motion,  they  must  thus  be  equal 

to  - v,  - V,  - w,  HH  they  refer  to  axes  moving  with  the 
matter.  Hence  the  paths  and  times  of  paissage  of  all  rays 


recombine  the  constituent  beams  after  they  have  traversed 
different  circuits  of  nearly  equivalent  lengths,  so  as  to 
obtain  interference  fringes.  The  position  of  them;  fringes 
trill  depend  on  the  total  retardation  of  the  one  beam  with 
inspect  to  tbe  other ; and  thus  it  might  la;  exp>ected  to 
vary  with  th;  direction  of  the  Earth's  motion  relative  to 
the  apparatus.  But  it  is  found  not  to  vary  at  all,  even 
up  to  the  second  order  of  the  mtio  of  the  Earth's  velocity 
to  that  of  light.  It  has  in  fact  been  found,  with  the 
veiy  great  precision  of  which  optical  experiment  is  cap- 
able, that  all  terrestrial  optical  phenomena — reflection, 
refractiun,  polarization  linear  aud  circular,  diffraction — 
are  entirely  unaffected  by  the  direction  of  the  Earth's 
motion  ; and  this  is  our  main  experimental  clue. 

pass  on  now  to  the  theory.  We  shall  make  the 
natural  supposition  that  motion  of  the  sether,  say  with 
velocity  («,<’,«')  at  the  point  is  simply  auper- 

josed  on  the  velocity  V of  the  optical  undulations  through 
that  medium,  the  latter  not  Wing  intrinsically  altered. 
*Vow  th®  direction  and  phase  of  the  light  are  those  of  the 
ray  which  reaches  the  eye ; and  by  Fermat's  principle, 
established  by  Huygens  for  undulatory  motion,  the  path 


relative  to  the  material  system  will  not  be  altered  by  a 
uniform  motion  of  the  system,  provided  the  velocity  of 
radiation  relative  to  the  system,  in  material  of  index  is 
diminished  by  /a"2  times  the  velocity  of  the  system  in  the 
direction  of  the  radiation,  that  is,  provided  the  absolute 
velocity  of  radiation  is  increased  by  1 -/a-2  times  the  said 
velocity ; this  involves  that  the  free  ai  t her  for  which  /a  is 
unity  shall  remain  at  rest.  This  statement  constitutes  the 
famous  hypothesis  of  Fresnel,  which  thus  ensures  that  all 
phenomena  of  ray-path  and  refraction,  and  aH  those 
depending  on  phase,  shall  be  unaffected  by  uniform  con- 
vection of  the  material  medium,  in  accordance  with  the 
results  of  experiment. 

If  the  ^Et/ier  Stationary  or  Mobil*  t — This  theory  secures 
that  the  times  of  passage  of  the  raj’s  shall  be  independ- 
ent of  the  motion  of  the  system,  only  up  to  the  first  order 
of  the  ratio  of  its  velocity  to  that  of  radiation.  But  a 
classical  experiment  of  Michelson,  iu  which  the  ray-path 
was  whollj’  in  air,  showed  that  the  independence  extends 
to  higher  orders.  This  result  is  inconsistent  with  the 


f . . • — J _ uigui.1  UIUCJ  B.  ± Ills  1UBU1I 

a ray  w that  track  along  which  the  disturbance  travels  wther  remaining  at  rest,  unless  we  aamrne  that  the  dimen- 
n east  time,  in  the  restricted  sense  that  any  alteration  of  sions  of  the  moving  system  depend,  though  to  an  extent 
wy  thort  reach  of  the  path  will  increase  the  time.  Thus  ’*  ’ * • - * 

u- ra.y  vhen  the  aether  is  at  rest  is  the  curve 
which  nukes JH$j\  least;  but  when  it  is  in  motion  it  is 


• curve  which  makes  ,/£&/(  V + lu  + mv  -f  nw)  leust,  where 
[*»  a,  «)  is  the  direction  vector  of  os.  The  latter  integral 
becomes,  on  expanding  in  a series, 

W "/"At  + tdg+mlz^V'+^mix  + rd)  + wfe)*/V«*+ .... 
riiwt  Utmdr.  If  the  path  is  to  bo  unaltered  by  the 
motion  of  the  mther,  as  the  law  of  astronomical  aberration 
«tgge«ts,  this  must  differ  from JdsfS  by  terms  not  depend- 
path  —that  is,  by  terms  involving  only  the 
ginning  and  end  of  it.  In  the  case  of  the  free  mther  V 
a constant;  thus,  if  we  neglect  squares  like  («/V)»  the 
adition  i#  that  u<U  + vdy  + mi:  be  the  exact  differential 
rla»k°U?t.  ^ l his  relation  is  true  along  all 

trt  l8,rihC  * rxr*ty  l^e  ®ther  mast  be  of  irrotational 
• ■ '*5  , *“at  °^,  frictionless  fluid.  Moreover,  this  is 
L™  ♦ , 0 condition  for  the  absence  of  interference 


so  small  as  to  be  not  otherwise  detectable,  on  its  orienta- 
tion with  regard  to  the  aether  that  is  streaming  through 
it.  It  is  however  in  complete  accordance  with  a view 
that  would  make  the  a*ther  near  the  Earth  fully  par- 
take in  its  orbital  motion — a view  which  the  null  effect  of 
convection  on  all  terrestrial  opitical  aud  electrical  pheno- 
mena also  strongly  suggests.  But  the  a*ther  at  a great 
distance  must  in  any  case  l»e  at  rest ; while  the  facts  of 
astronomical  aberration  require  that  the  motion  of  that 
medium  must  be  irrotational.  These  conditions  cannot  be 
consistent  with  sensible  convection  of  the  aether  near  the 
Earth  without  involving  discontinuity  in  its  motion  at  some 
intermediate  distance : so  that  we  are  thrown  lack  on  the 
I>revious  theory. 

Another  powerful  reason  for  taking  tfie  a:-ther  to  bo 
stationary  is  afforded  by  the  character  of  the  equations  of 
electrodynamics ; they  are  all  of  linear  type,  ami  sup>er- 
pKwjition  of  effects  is  possible.  Now  the  kinetics  of  ; 


*. uie  ausence  or  interierence  * . . . ‘ , ..  . . 

ll>«  cr,mj,ontnt  of  a split  beam  : because,  the  time  "“1!um, m whlth  tho  l“rtf  0111  h,iV*  (,mt*=  relatlV0  'notions 
w boing  to  the  first  order  to  equations  which  are  not  linear 


/f»/ V -J{udjc  + vdy  + wrfrJ/Y5, 


v.  uw  mrerrenng  ixianis.  it  therefore 
iQritim,  ^ ^Ut  *nt0  motion,  we  conclude  that  such 

, in  tree  apace,  must  Ijc  of  strictly  irrotational  tyi»e. 
Ki«uy  iiT  e.xlM-'r*llll‘TltA|  data  are  not  confined  to  free 
u .•  f ls  . v»,oci*y  °f  radiation  iu  free  .space  and 

;i,a,  •,  • ra<itlVt‘  index  of  a transparent  body,  V 
7**  xt  « the  exnmjKimn  . 'j..  /*>  . 


As  howev..p  , „ T , w memum. 

in  m(,r  i Ur  opitical  apparatus  is  now  all 

TWV8  "n5  w;lh  tl,e  w®  must  deal  with  the 

Fexniitw*!  ■ , Roving  system,  and  to  them  also 
is  hem  the  *'  f ttl'plies;  thus V + (lu  + mv  + nir) 

ray.  pJUt  0c,t^  °f  radration  in  tho  direction  of  the 
the  ermi'ju;^  mov‘nlf  material  system.  Now 

UndiT  an'  alKJVe  ^'ven  ®»not  be  inU*grablc  exactly, 
onlioaU^.  ail<l  wll»tcver  be  the  axes  of  co- 

fuoctil  rf  t*1  ,ftiV  ) **  rile  gradient  of  a con- 
b^tulutifyjL  tlu.u..  Amplest  case,  that  of  uniform 


as,  for  example, 
those  of  hydrrxlynamics  -and  the  phenomena  will  be  far 
more  complexly  involved.  It  is  true  that  the  theory  of 

but 
vortex 
element 

of  steadiness  on  which  the  simplicity  depends  thereby 
destroyed. 

Dt/nainicul  Theories  of  the  JEther. — -The  analytical  equa- 
tions which  represent  the  propxigation  of  light  in  free 
icther,  and  also  in  .ether  modified  by  the  presence  of 
matter,  were  originally  developed  on  the  analogy  of  the 
equations  of  |>rop»agation  of  elastic  effects  in  solid  media 
(See  Wave  Theory,  Enry.  Brit.  voL  xxiv.).  Varioua 
typics  of  elastic  solid  medium  have  thus  been  invented  to 
represent  the  jether,  without  complete  success  iu  any  case. 
In  MacCullagh's  hands  the  correct  eciuations  were  derived 
from  a single  energy  formula  by  tho  puincipile  of  least 
action ; aud  while  the  validity  of  this  dynamical  method 
was  maintained,  it  was  frankly  admitted  tliat  no  mechanical 
analogy  was  forthcoming.  When  Clerk  Maxwell  pointed 
out  the  way  to  the  common  origin  of  optical  and  electrical 
phenomena,  these  equations  naturally  came  to  rcp*ose  on 
an  electric  luasis,  the  connexion  having  been  first  dcfinit<  ly 


;>r>n.  th*m.  *iuqnt.ss  case,  tnai  oi  ututorm  an  electric  lias  is,  the  connexion  having  been  first  dchmtijy 

* cornjjonents  of  the  grail  Sent  will  each  be  ; exhibited  by  FitzGerald  in  1&78;  and  according  as  tho 
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3£TS*  tt»  form  appropriate  «°  °“°  °r  °th"  °f  th°  j.^loo.'  On  subtracting  from  thte  ^1  torrent 
clastic  theories  above  mentioned.  \>{  establishment  of  polarisation  d/ditj  ,y,h ),  idftad)  lor 

In  this  place  it  must  suffice  to  indicate  the  IP  , ; muiated  above,  there  remains  vd  tMJ  ,?  ,h  ) as  the  current 

more  recent  developments  of  the  ^ ^ ! Tcomrection  if  polarization  when  the  ronvroUon - ihta 

it  k 

t,is“ j«: vs~-»  - '“B' * v-  :r 
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netin  field;  as  rtr""’J^t*hTlie  electric  current  I force  acting  on  the  electrons  of  the  medium  moving  with 
«"  atomic  charges  or  velocity  v;  consequently  ^V^ay’selectr^-nannc  law 

electrons  ; this  current  is  therefore  not  resmctol  as  to  (P.Q3) . (P’.Q  - «,  B + •*> 

form  in  any  way.  But  when  the  rate  of  change  of  a‘therea  force  that  would  act  on  electrons  at 

S£SX  i.S  Of  </,,,*)  *-dM  ••  Maxwell’s  magnetic  induction.  The  latter  force 

displacement  in  free  letter-!*  added  to  it,  an  analytically  ‘>  hypothe8is  or  by  the  dynamical  theory  of 

convenient  vector  («,».*)  » obtained  «h'ch  posses^  the  a,  rTuded  by  electrons,  the  same  as  that  whoch 

characteristic  property  of  being  circuital  like  the  fio»  - the  ndher,  and  may  be  called  the  athtreal  fine, 

an  incompressible  fluid,  awl  has  therefore  thereby  produces  an  aithereal  electric  displacement,  say 

fundamental  in  the  theory  by  Maxwell  under  the  name  of  “ “ ™t™<Ullg  to  tho  relation 
the  total  electric  current.  . * * * ( 

\a  already  mentioned,  all  effort*  to  assimilate  optical  >-  ) whi<h 

propagation  to  transmission  of  waves  in  an  ordinary  solid  in  which  c is  a constant  Wo  “g*  h * ^ currcnt  of 

inoiium  have  failed  ; and  though  the  idea  of  regions  of  in-  turns  out  to  be  the  velocity  of  I g • .% 

t rinsic  strain,  as  for  example  in  unannealed  glass, is  '““'Jiar  ethereal  dmplacemeut  cum.nt 

i*i  physics  yet  on  account  of  the  absence  of  mobility  of  true  electric  current  to  produce  Uie 

♦hfi  strain  no  attempt  had  been  made  to  employ  them  to  Df  Maxwell  , . . ..  nniTOtmllv 

illustrate  the  electric  fields  of  atomic  charges.  Tho  idea  of  We  have  now  to  substitute  these  data  ^ - 

Mart  ’nllaffh’s  rether  and  its  property  of  purely  rotational  | valid  circuital  relations— namely,  (1)  lmo  “teg  . 

^riciiy  whlh  O teen  expounded  objectively  by  Han-  netic  {or„,  round  a circuit  is  equal  to  4. r rime,  th 
ktee,  «L  therefore  much  vivified  by  Lord  Kelvin’s  speeffi-  through  it*  aperture,  which  may * ^ r£!ton to  the 

cation  in  lfibfl  of  a material  gyroetaticaJly  constituted  of  thc  constitution  of  tho  *tho' ‘‘  • lt,„,ral  0f  the 
medium  which  would  possess  this  character.  More  recently  electrons  involved  m it ; and  (11)  hno  K™  , 
a way  has  been  minted  out  in  which  a mobile  jiermanent  clectric  force  belonging  to  any  material  cn rend  ••.  '« 

fieM  ofeiectric  force  could  exist  in  such  a medium  so  a*  to  on  tho  electrons  situated  on  * ZtiZZ* of 

travel  freely  in  company  with  it*  nucleus  or  intrinsic  charge  velocity  ot  the  matter)  w equal  to  wunuj  t Uc 
-tte  So  of  thitJUty  of  the  latter,  as  well  as  its  iu-  chang0  of  the  u^netic  induction 


LT,9'M=  . 


—the  nature  of  the  mobility  of  the  latter,  as  wen  as  m-  change  01  tne  magnetic  jvn»n,iral  consequence 

timato  constitution,  remaining  unknown.  moves  with  the  matter,  this  being  a dyna 

A dielectric  sntetance  is  electrically  jmlarued  by  a field  of  tho  mthereol  constitution  assigned  m (i).  ^ 

of  electric  force,  the  atomic  poles  being  made  up  of  the  We  may  now,  a*  is  somewhat  the  more  na 

displaced  positive  and  negative  intrinsic  charges  in  the  in  the  terrestrial  application,  take  axe* _l  ' fcj 
atom  : the  isilarization  ]ier  unit  volume  (f J* ) may  move  with  the  matter ; but  the  current  mu  • 

i analrurv nf  miufm'tisni.  and  dl<lt(f.q,h)  (i0finPH  bv  the  flux  across  surfaces  fixed  m space, 


atom-  thc  polarization  per  unit  volume  may  move  with  the  matter ; but  tne  current  uiu. 

be  defined  on  the  analogy  of  magnetism,  and  djdtif  ,/,*')  defined  by  the  flux  across  surfaces  fixed  in  .*!»  ■.  , ^ 

thus  constitutes  true  electric  current  of  polarisation,  ,.e  „e  may  say  that  relation  (i)  refers  to  a circuit  n^  ^^ 

of  electric  s.-|»ration  in  the  molecules,  specified  per  unit  Bpace>  while  (u)  refers  to  one  moving 

volume.  The  convection  of  a medium  thus  polarized  Tllese  circuital  relations,  when  expressed  analytical./, 

• _ 1..  ’ ri.ufnrleanrH*  and  therefore  must  con-  I fftr  « nK-dium  of  tVPW 


of  electric  g*iparauon  m vuo  wnccuioi,  space,  wmiu  vu;  ^ *», 

volume.  Tho  convection  of  a medium  thus  polarized  These  circuital  relations,  when  expressed  anal) 
involve*  electric  disturbance,  and  therefore  must  con-  t]len  for  a dielectric  medium  of  tyi«s 
tribute  to  tho  true  electric  current ; tho  determination  : dy  ig 

of  this  constituent  of  the  current  is  the  most  delicate  point  tty  dz  ’ ’ 

in  the  investigation.  The  usual  definition  of  the  com-  fd  it  . ....  d(f„h) 

ponent  current  in  any  direction,  as  the  net  amount  of  where  (s.v.w)  = (^  + ^^.9  .*  ) + t 

electrons  which  crosses,  towards  the  positive  side,  an  (q;  VQ  <1,1 

element  of  surface  jixtd  in  ./««  at  right  angles  to  that  and  rfy'.i:-  

direction,  i>cr  unit  area  jvr  unit  time,  here  give*  no  definite  magnetic  quality  is  ino]»  rutive,  the  roag- 

resoit.  The  establishment  and  convection  of  a angle  "^j^ion  (<l,t,c)  is  identical  with  the  magnetic 
mjlar  atom  constitutes  in  fact  a (pwreinagnctization,  tin  f / a v,  ■ 

negative  pole*  completing  the  ciirrent  circuits  °f  the  ism-  ° (’,f  '^lions  determine  all  the  phenomena.  They 

live  ones,  ltut  in  the  transition  frmn  molecular  theory  “ ^ f bowever,  only  when  the  movement 

to  the  electrodynamics  of  extended  mwlia,  all  magnetism  matter  is  one  of  translation.  If  v vanes  with 

haatobj  replac  'd  by  a distribution  of  current ; the  latter  to  locality  or  if  there  is  a velocity  of  convection 


him  to  hr  replac'd  by  a distribution  of  current ; the  latter  | “ ", ;f  th(T,.  a velocity  of  convection 

teing  now  specified  by  volume  as  weU  as  by  flow,  (a  e 1 ^.‘th  rt.  direction  and  position,  the 

is  the  current  in  the  element  of  volume  or.  In  the  i * — .i6o 

. a a*  • . ■ s . si.!.  . ......  _ i.  ..  nasf  .ifltlft'/',  J1' 


Is  the  current  in  the  element  of  volums  or.  In  the 
pn.».-nt  oak.*  the  total  dielectric  contribution  to  this  cur- 
rent works  out  to  be  the  change  jkt  unit  time  in  thc 


1 St*e  T.orcnU,  toe.  cit.  infra  ; Lanuor,  Jithcr  and  Matter,  ^ 

ttUil  JXUtirH, 
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analytical  expression  of  the  relation  (ii)  assumes  a more 
complex  form  ; we  thus  derive  the  most  general  equations 
of  clcctrodynamic  propagation  for  matter  treated  as  con- 
tinuous, anyhow  distributed  and  moving  in  any  manner. 

For  the  amplest  ease  of  imlarized  waves  travelling  j»rallel 
to  the  axis  of  x,  with  the  magnetic  oscillation  y along  z and 
the  electric  oscillation  Q along  y,  all  the  quantities  are 
functions  of  x and  t alone ; the  total  current  ia  along  y 
and  given  with  respect  to  our  moving  axes  by 

\<U  lx)  4 re*  +di  \ lit? ’ 
also  the  circuital  relations  here  reduce  to 

-£r_4„, 

dx  dx  dt 

d*0 


thus 


. dv 
dJ*4wdt 


giving,  on  substitution  for  r, 

dx1  tU*  lixdt * 

For  a simple  wave -train,  Q.  varies  as  sin  m(x  — Vt), 
leading  on  su Institution  to  the  velocity  of  propagation 
\ relative  to  the  moving  material,  by  means  of  the  equation 
KY:  + 2*V-c*- 1<*;  this  gives,  to  the  first  order  of  u/c, 
**„c  which  is  in  accordance  with  Fresnel's  law. 

Tru-ns  of  waves  nearly  but  not  quite  homogeneous  as  re- 
gards wave-length  will  as  usual  be  projmgated  as  wavo- 
fwrcfling  with  the  slightly  different  velocity 
the  value  of  K occurring  in  V being  a 
function  of  A determined  by  the  law  of  optical  dispersion 
of  the  medium. 

1 .or  purposes  of  theoretical  discussions  relating  to  moving 
radiators  uikI  reflector*,  it  is  important  to  remember  that 
X '■  ^dynamics  of  all  this  theory  of  electrons  involves  the 
m'ga.ct  of  terms  of  the  order  (v/c  2,  not  merely  in  the  value 
w K but  throughout. 

The  modification  of  the  sj>ectruin  of  a radiating  gas  by 
^"!a*SletlC  ®**c^  M would  result  from  the  hypothesis 
^ ^Ihitora  are  the  system  of  revolving  or  oscillating 
uq?™*  ,n  the  Molecule,  was  detected  by  Zeeman  in 
.'!!  * .11Kjro  rilh‘Ute  investigation  has  largely  confirmed  the 
] tctions  as  to  its  character  that  were  made  by  H.  A. 
bereTk  j'*^3  0,1  ^ho  of  thu  theoretical  ideas 

/V^H  A*5!  h.1""1'  **”raHy  to— Maxww,u  Collect, .t 
«.|  XIV  it„  L0*JSTZ-  Brehiea  X&Ttatuluitct,  Hi.  1887, 
v.i,,  ’ V*’  “f  * t™ct>  Vtrme*  timer  Thtorit  <Ur  eke- 
I- vivo  Bneheimumyen  •»  Uneaten  Kdrjtern, 

1«B  •JvJ?’1'0?  Aterration  Probtoou,"  mi. 
“U  oilL””!119'--;  »«■  Tran..  1894.VT, 

•<hvr..  full  i.f.l  , . <"ui  Batter,  Cam  bridge  Univ.  Pre««,  1900, 

-L,  'Tr  S«  *>»  «■  *"V-  BrU.  (»th 

Theory,  r ^TUKK*  Molecule,  Electkicity,  Wave 

Afforestation.  See  Fohikts. 

— Contract  of  Affreightment  i* 
T v u*ua^'  omploj’ed  to  describe  thu  contract  I 
ffwiehtt-r  > _ ! •Jl*n*r 1 and  some  other  person  called  the 
«f  the  freieh,*’^ , 1rle  “'•ipowtMT  «grees  to  curry  goods 
u„.  of  m “ls  “^p,  r'r  to  g>'c  to  the  freighter  the 

»hin  f,.r  “ ,or  l“rt  of  the  cargo^arrying  space  of  the 

v {.lh  1 carnage  of  his  goods  on  a gjiecilied  voyage  or 
,1  ”r  or  4 sl|ecified  time  ; the  freighter  on  his  part 
ttrtiaJ  4 sIlec'fi«l  price,  called  "freight,  ’ for  the 
be  in  iitl  ~*tK00,’s  ,,r  tho  usc  f,<  lhe  shiI'-  A ship  may 
&n<l  contrr  1 f0-186/  to  some  Pcrs°n  who  takes  possession 
Unt , L-’  ° 11  ,'or  ,l  specified  term.  The  person  who 

his  tent.  m 1 wa-v  during  the  currency  of 

“c  position  of  shipowner.  The  contract  by 
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j which  a ship  is  so  let  may  be  called  a charter-party ; but 
it  is  not,  properly  speaking,  a contract  of  affreightment, 
and  is  mentioned  here  only  because  it  is  necessary  to 
remember  the  distinction  between  a charter-parto  of 'this 
kind,  which  is  sometimes  called  a demise  of  the  ship,  and 
a charter-party  which  is  a form  of  contract  of  affreight- 
ment,  as  will  hereinafter  appear. 

The  law  with  regard  to  tho  contract  of  affreightment  is, 
of  course,  a branch  of  tho  general  law  of  contract.  The 
rights  and  obligations  of  the  shipowner  and  the  freighter 
dei>end,  as  in  the  case  of  all  parties  to  contracts,  upon  the 
terms  of  the  agreement  entered  into  between  them.  Thu 
law,  however,  interferes  to  some  extent  in  regulating  the 
effect  to  be  given  to  contracts.  Certain  contracts  are  for- 
bidden by  tho  law,  and  being  illegal  are,  therefore,  in- 
capable of  enforcement  The  most  important  example  of 
illegality  in  the  case  of  contracts  of  affreightment  is  when 
the  contract  involves  trading  with  an  enemy.  The  law 
interferes  again  with  regard  to  the  interpretation  of  the 
contract  The  meaning  to  be  given  to  the  words  of  the 
contract,  or,  In  other  words,  its  construction,  when  a dis- 
pute arises  about  it,  must  be  determined  by  the  judge  or 
court  The  result  is,  that  certain  more  or  less  common 
clauses  in  contracts  of  affreightment  have  come  before  the 
courts  for  construction,  and  the  decisions  in  these  cases 
are  treated  practically,  though  not  perhaps  quite  logically, 
as  rules  of  law  determining  the  sense  to  Is)  put  upon  cer- 
tain forma  of  expression  in  common  use  in  shipping 
i contracts.  A third  way  in  which  the  law  interferes  is  by 
laying  down  certain  rules  by  which  the  rights  of  the 
parties  are  to  be  regulate*!  in  the  absence  of  any  express 
stipulation  with  regard  to  the  matter  dealt  with  by  such 
! rules.  This  is  done  either  by  statutory  enactment,  as  by 
th.it  part  (Part  VIII.)  of  the  Merchant  Shipping  Act, 
j 1S94,  which  deals  with  the  liability  of  shipowners  ; or  by 
I established  rules  of  the  unwritten  law,  the  “common  law” 
as  it  is  called,  as,  for  instance,  the  rule  that  the 
common  carrier  is  absolutely  responsible  for  the  oftmw. 
safe  delivery  of  the  goods  carried,  unless  it  ifl 
I prevented  by  the  act  of  God  or  the  King's  enemies. 
These  rules  of  law,  whether  common  law  or  statute  law, 
regulating  the  obligations  of  carriers  of  goods  by  sea,  are 
of  most  importance  in  cases  whieh  are  uncommon  though 
not  unknown  at  the  present  day,  in  whieh  there  is  an 
affreightment  without  any  written  agreement  of  any  kind. 
It  will,  therefore,  be  convenient  to  consider  first  cases  of 
this  kind  where  there  is  no  express  agreement,  oral  or 
written,  except  as  to  the  freight  ami  destination  of  the 
gootls,  and  where  consequently  the  rights  and  obligations 
of  the  parties  as  to  all  other  terms  of  carriage  depend 
wholly  upon  the  rules  of  law,  remembering  always  that 
these  same  rules  apply  when  there  is  a written  contract, 
except  in  so  far  as  they  are  qualified  or  negatived  by  the 
terms  of  such  contract. 

The  rules  of  the  common  or  ancient  customary  law  of 
England  with  regard  to  the  carriage  of  goods  were  no 
doubt  first  considered  by  the  courts  and  established  with 
regard  to  the  carriage  of  goods  by  common  carriers  on 
land.  These  rules  were  applied  to  common  carriers  by 
water,  and  it  may  now  be  taken  to  be  the  general  rule 
that  shipowners  who  carry  goods  by  sea  are  by  the 
English  law  subject  to  the  liabilities  of  common  carriers. 
(See  as  to  the  grounds  and  precise  extent  of  this  doctrine 
the  judgments  in  Liver  Alkali  Company  v.  Johmon,  L.lt., 

7 Ex.  267,  and  Nugent  v.  Smith,  l C.P.D.  423.)  In 
practice  goods  are  not  often  shipped  without  a written 
contract  or  acknowledgment  of  the  terms  ujwn  which 
they  are  to  be  carried.  For  each  Mqwrate  consignment  or 
parcel  of  goods  ship]s?d  a Ml  of  lading  is  almost  invari- 
ably given,  and  when  a whole  cargo  is  agreed  to  be  carried 
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the  terms  are  set  out  in  a document  called  a cJuirtcr-fxirty, 
signed  by  or  on  behalf  of  the  shipowner  on  tho  one  part, 
and  tho  shipper,  who  is  called  the  charterer^ , on  the 
other  part.  But  at  present  we  are  considering  tho  rela- 
tions of  shipowner  and  shipper  independently  of  any 
express  contract,  as  in  a case  when  goods  are  shipped 
and  received  to  be  carried  to  the  place  to  which  the  ship 
is  bound  for  a certain  freight,  but  without  any  further 
agreement  as  to  the  terms  of  carriage.  In  such  a case 
the  rights  of  the  parties  dejx-nd  on  the  rules  of  law,  or, 
to  dttauh  which  is  much  the  same  thing,  upon  the 
oftxprtt*  warranties  or  promises  whieli  though  not 
contract.  expressed  must,  as  the  courts  have  held,  l»c 
implied  as  arising  from  the  relation  between  the  parties 
as  shipper  and  carrier.  The  obligations  on  the  one  side 
and  the  other  may  be  defined  shortly  to  be  as  follows : — 
The  shipper  must  not  ship  goods  of  a nature  or  in  a 
condition  which  he  knows,  or  ought,  if  he  used  reasonable 
care,  to  know  to  be  dangerous  to  the  ship,  or  to  other 
goods,  unless  the  shipowner  has  notice  of  or  has  sufficient 
opportunity  to  obaervo  their  dangerous  character.  The 
t>hip|N<r  must  he  prepared,  without  notice  from  the  ship- 
owner, to  take  delivery  of  his  goods  with  reasonable 
despatch  on  the  arrival  of  the  ship  at  the  place  of  destina- 
tion, being  ready  there  to  discharge  in  some  usual  dis- 
charging place.  The  shipper  must  pay  the  agreed  freight, 
and  will  not  lx*  entitled  to  claim  delivery  until  the  freight 
has  been  paid.  In  other  words,  the  shipowner  has  a lim 
on  the  goods  carried  for  the  freight  payable  in  respect  of 
the  carriage.  On  the  other  hand  the  obligation  upon  the 
shipowner  is  first  and  foremost  to  deliver  safely  at  their 
destination  the  goods  shipped,  and  this  obligation  is,  by 
the  common  law,  subject  to  this  exception  only  that  the 
shijxnvner  is  not  liable  for  loss  or  damage  caused  by  the 
act  of  God  or  the  King's  enemies ; but  by  statute 
(Merchant  Shipping  Act,  1894,  Part  VIIL)  it  is  further 
qualified  to  this  extent  that  the  shipowner  is  not  liable 
for  loss,  ha pj>ening  without  his  actual  fault  or  privity,  by 
fire  on  board  the  ship,  or  by  the  robbery,  or  embezzlement  of, 
or  making  away  with  gold,  or  silver,  or  jewellery,  the  true 
nature  and  value  of  which  have  not  been  declared  in 
writing  at  the  time  of  shipment ; and,  further,  tho  ship- 
owner is  not  liable  for  damage  to  or  loss  of  goods  or 
merchandise  beyond  an  aggregate  amount,  not  exceeding 
eight  pounds  jier  ton  for  e.vch  ton  of  the  ship’s  tonnage. 
The  shipowner  is  hound  by  an  implied  undertaking,  or,  in 
other  words,  is  made  responsible  by  the  law  as  if  he  had 
entered  into  an  express  undertaking:  (l)  that  the  ship  is 
seaworthy ; (2)  that  she  shall  proceed  upon  the  voyage 
with  reasonable  despatch,  and  shall  not  deviate  without 
necessity  from  the  usual  course  of  the  voyage. 

It  is  not  our  purpose  in  this  article  to  discuss  minute  or 
doubtful  questions;  but  in  their  general  outline  the  obliga- 
tions of  shipper  and  shipowner,  where  no  terms  of  carriage 
have  Wn  agreed,  except  as  to  the  freight  and  destination 
of  the  goods,  are  such  as  have  been  described  aluve.  The 
importance  of  appreciating  clearly  this  view  of  the  relations 
of  8hipjjer  and  shipowner  arises  from  the  fact  that  these 
fundamental  rules  apply  to  all  contracts  of  affreightment, 
whether  by  bill  of  lading,  charter- party,  or  otherwise, 
except  in  so  far  as  they  are  modified  or  negatived  by  the 
express  terms  of  the  contract 

Hi  lit  of  Lading. 

The  document  signed  by  the  master  or  agent  for  the 
shijiowner,  by  which  arc  acknowledged  the  shipment  of  a 
parcel  of  goods  and  the  terms  uj»on  which  it  is  to  be  carried, 
is  called  a Bill  of  Lading.  Very  many  different  forms  of 
bills  of  lading  are  used.  For  the  purpose  of  illustration 
the  following  form  (from  Mr  Scrutton  s book  ou  Charter- 


' jtartie * and  Bill*  of  Lading)  has  been  selected  as  & 
sample : — 

Shipped,  in  apparent  good  order  and  condition  hr  in  and 

upon  the  good  Vessel  called  the  now  ljing  in  die  port  of 
and  bound  for  , with  liberty  to  call  at  any  ports  in  anv  order, 
to  sail  without  Tilots,  and  to  tow  ami  assist  Vessel*  in  ai* treat, 
and  to  deviate  for  the  purpose  of  saving  life  or  property  ; and 
to  be  delivered  in  the  like  good  order  ami  condition  at  the  afore- 
said port  of  unto  or  to  his  or  their  assigns,  freight  and 
all  otl  ter  conditions  a*  per  Charter  Party.  The  act  of  God,  perils 
of  the  sea,  fire,  barratry  of  the  Master  and  Crew,  enemies,  pirates, 
and  thieves,  arrest*,  and  restraint*  of  princes,  rulers,  and  |«ople, 
collisions,  stranding,  and  other  accidents  of  navigation  excepted, 
even  when  occasioned  by  negligence,  default,  or  error  in  judgment 
of  the  Pilot,  Master,  Mariners,  or  other  servants  of  the  Ship- 
! owners. 

Ship  not  answerable  for  Iomc*  through  explosion,  bursting  of 
j boilers,  breakage  of  shafts,  or  any  latent  defect  in  the  machinery 
I <>r  hull,  not  resulting  from  want  of  due  diligence  by  the  Owners  of 
the  Ship,  or  any  of  them,  or  by  the  Ship's  Husband  or  Manager. 

| General  Average  payable  according  to  York -Antwerp  Rules. 

In  Witness  whereof,  the  Master  or  Agent  of  the  said  Ship  bath 
( affirmed  to  three  Hills  of  Lading,  all  of  this  tenor  and  date,  drawn 
as  first,  second  and  third,  one  of  which  Rills  being  accomplished, 

I the  others  to  stand  void. 

Dated  in  thia  day  of  188  . 


I 
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The  Bill  of  Lading  is  an  acknowledgment  of  the  shipment 
of  goods  in  a named  vessel  for  carriage  to  a specified 
destination  on  terms  set  forth  in  the  document  It  is 
usually  signed  by  the  master  of  the  vessel,  but  very 
commonly  by  the  agents  of  the  shipowner  or  sometimes 
of  the  charterers  of  the  vessel.  A vessel  may  be  employed 
by  its  owners  to  earn  freight  in  various  ways : (1)  It  may 
be  placed,  as  it  is  said,  on  the  berth  as  a general  ship,  to 
receive  cargo  from  any  shippers  who  may  desire  to  send 
goods  to  the  port,  or  one  of  the  ports,  to  which  the  vessel 
is  bound.  The  mate  or  diief  officer  usually  superintends 
the  loading,  and,  as  goods  are  shipped,  a mate'*  receipt  is 
given  as  an  acknowledgment  of  the  shipment.  The  mate* 
receipt  is  afterwards  exchanged  for  the  bill  of  lading.  In 
the  case  of  a shipment  by  a general  ship  the  bill  of  lading  is 
the  evidence  and  memorandum  of  the  contract  between  the 
shi|x>wner  and  the  shipper ; (2)  a shipjier  may,  however, 
require  the  whole  cargo  space  of  the  vessel  to  carry,  for 
example,  a full  cargo  of  grain.  In  such  a case  the  vessel  will 
be  chartered  by  the  shipowner  to  the  shipper,  and  the  con- 
tract will  lie  the  charter-party.  Even  in  such  a case  a bill 
or  bills  of  lading  will  usually  be  given  to  enable  the  shipper 
to  deal  more  conveniently  with  the  goods  by  way  of  sale  or 
otherwise.  By  the  ancient  custom  of  merchants  recog- 
nized and  ineorj  orated  in  the  law,  the  bill  of  lading  is  a 
document  of  title,  representing  the  goods  themselves,  by 
the  transfer  of  which  symbolical  delivery  of  the  goods 
may  be  made.  But  when  a cargo  is  shipped  under  a 
charter-party,  although  bills  of  lading  may  Ixj  given  to 
the  charterer,  it  is  the  charter-party,  and  not  the  bills 
of  lading,  which  constitutes  the  record  of  the  contract 
between  the  parties — of  charter -jtirtit*  we  shall  treat 
below.  (3)  There  is  a third  class  of  case  which  is  a 
combination  of  the  two  with  which  we  have  dealt  above. 
A vessel  is  very  commonly  chartered  by  her  owner  to  a 
charterer  who  lias  no  intention  to  ship  and  does  not  ship 
any  cargo  on  his  own  account,  but  places  the  vessel  ou 
the  berth  to  receive  cargo  from  shippers  who  ship  under 
bills  of  lading.  The  charterer  receives  the  bill  of 
lading  freight  and  juays  the  charter-party  freight,  his 
object  being  of  course  to  obtain  a total  bill  of  lading 
freight  in  excess  of  the  chartered  freight,  and  so  make  a 
profit.  The  master,  although  he  usually  remains  the 
servant  of  the  shipowner  during  the  term  of  the  charter- 
party,  act*  nevertheless  under  the  directions  and  on 
behalf  of  the  charterer  in  signing  bills  of  lading.  The 
legal  effect  of  this  situation  is  that  shippers  who  ship 
goods  under  bills  of  lading  without  knowledge  of  the 
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tents  of  the  charterqiarty  are  entitled  to  look  to  the 
shipowner  as  the  person  responsible  to  them  for  the  safe 
cunagw  of  their  goods.  This  right  depends  essentially  on 
the  fact  that  the  master  who  signs  the  bills  of  lading, 
ahhoegh  in  doing  so  he  is  acting  for  the  charterer, 
remains  nevertheless  the  servant  of  the  shij>owner,  who 
is  not  allowed  to  deny  as  against  third  (jersous,  who  do 
not  know  the  relations  between  the  charterer  and  the 
shipowner,  that  h.is  servant,  the  master  of  the  ship,  has 
the  ordinary  authority  of  a master  to  bind  his  owner  by 
signing  hills  of  lading. 

The  forms  of  bills  of  lading  vary  very  much,  and  their 
daoHM  have  been  the  subject  of  judicial  consideration  and 
dorisinn  in  a vast  number  of  reported  cases.  The  essential 
particulars,  or  at  all  events  those  common  to  all  bills  of 
Jading,  may  be  stated  as  follows: 

1.  The  name  of  the  shipper. 

2.  The  name  of  the  ship. 

3.  The  place  of  loading  and  destination  of  the  ship. 

4.  A description  of  the  goods  shipped. 

5.  The  place  of  delivery. 

6.  The  jtersons  to  whom  delivery  is  to  be  made. 

7.  The  freight  to  be  paid. 

8.  The  excepted  perils. 

9.  The  shipowner's  lien. 

The  description  of  (1)  the  shipper,  and  (2)  the  ship, 
calls  for  no  remark.  The  (3)  description  of  the  voyage  is 
important,  because  there  is,  os  we  have  already  explained, 
an  implied  undertaking  by  the  shqiowrner  in  every  contract 
of  carriage  not  unnecessarily  to  deviate  from  the  ordinary 
Hmte  of  the  voyage  upon  which  the  goods  are  received  to 
be  carried.  The  consequences  of  a deviation  are  serious, 
inasmuch  as  the  shipowner  is  liable,  not  only  for  any  loss 
or  damage  which  the  shipper  suffers  in  consequence  of  the 
deviation,  but  for  any  loss  of  goods  which  occurs  after 
the  deviation,  even  though  such  loss  is  caused  by  one  of 
the  excepted  perils.  The  only  exception  to  this  rule  is 
that  a deviation  may  be  made  to  save  life,  but  not  to 
nve  property.  It  is,  however,  very  usual  to  qualify  the 
rtnctnejM  of  this  implied  undertaking  by  introducing  in 
die  bill  of  lading  certain  “ liberties ” to  deviate,  as,  for 
^mplc,  in  the  form  given  above,  “ liberty  to  call  at  any 
port-*  in  any  order,  to  tow  and  assist  vessels  in  distress, 
to  deviate  for  the  purpose  of  saving  life  and  property.” 
Tlw  nature  and  extent  of  the  liberty  will  dejjend  on  the 
j/T’l'  r’f  the  contract.  The  inclination  of  English  courts 
WJ®  to  construe  clauses  giving  a liberty  to  deviate 
mmewhat  strictly  against  the  shipowner. 

The  (4)  importance  of  the  description  of  the  goods 
“ipj^d  and  their  condition  is  obvious,  as  the  contract  is 
to  deliver  them  as  described  and  in  the  like  good  condition, 
■^ct’  °°orae»  to  the  exceptions.  It  must,  however, 
* noted,' that,  as  against  the  master  or  (tenon  who  luis 
, j f the  bill  of  lading,  the  description  therein 

0 . 8r,rjds  shipped  is  absolutely  conclusive.  But  as 
RhijKjwncr,  unless  he  lias  himself  signed  the 
!”  the  description  of  the  goods  shipped  is  not 

T1*  s-sive.  Jt  is  evidence  as  against  him  tliat  the  goods 
. ,n  *d  *we  shipped,  but  he  is  allowed  to  rebut  this 
' iaoe  «y  proving,  if  he  cam,  that  the  goods  mentioned, 
foine  of  them,  were  not  in  fact  shipped. 

» 10  (®)  the  place  of  delivery,  very  serious  questions 

H™?  jnro.  Primarily,  of  course,  the  shipowner  is 
’ n'  to  deliver  at  the  place  mimed.  Should  he  be 
w - some  obstacle  or  difficulty  which  is  of  a 
t , nature,  the  vessel  must  wait,  and  delivery  must 
^ €* AS  80011  **  possible.  Where,  however,  the  obstacle 

shL  up  '•  Ut  ^ events  wich  as  must  cause  unreason- 
Uk.  a - n-'fsard  to  the  nature  of  the  adventure, 

pjwner  is  excused  from  delivery  at  the  place  named 


in  the  bill  of  lading,  provided  the  difficulty  arises  from  an 
excepted  peril,  or  in  consequence  of  delivery  at  the  place 
named  being  forbidden  by  the  law  of  England,  as  may 
happen,  for  example,  in  the  case  of  a declaration  of  war 
between  Great  Britain  and  the  state  in  which  the  port 
named  in  the  bill  of  lading  is  situate.  A jiarty  to  a 
contract  cannot  be  held  liable  for  breaking  his  contract  if 
its  performance  lias  become  illegal.  There  may  be  other 
cases  in  which,  from  the  circumstances  of  the  voyage  and 
adventure,  it  must  be  inferred  that  the  (Arties  intended 
the  performance  of  the  contract  to  be  conditional  on  the 
existence  at  the  time  of  (wrfonnance  of  a certain  state  of 
things,  the  non-existence  of  w hich  would  render  performance 
impossible.  For  instance,  if  the  port  named  in  the  bill  of 
lading  became  permanently  closed  and  inaccessible  to 
shipping  in  consequence  of  an  earthquake,  it  would 
probably  be  held  that  the  continued  existence  of  the 
place  turned  a«  a port  was  an  implied  condition  of  the 
contract,  and  that  the  shipowner  was  excused.  Where, 
however,  the  performance  of  the  contract  remains  lawful, 
and  is  not  excused  by  the  express  terms  of  the  contract, 

| or  by  some  implied  condition,  the  shipowner  is  liable  for 
any  loss  or  damage  suffered  by  the  shipper  by  reason  of 
his  goods  not  being  delivered  at  the  named  (daw,  even 
though  such  delivery  has  Income  impossible.  There  is 
! another  reason  why  the  precise  description  of  the  (dace  of 
delivery  often  becomes  important  It  is  only  on  the 
; arrival  of  the  ship  at  the  place  described  as  the  place  of 
1 delivery  that  the  obligation  of  the  consignee  of  the  goods 
to  take  deliver}'  commences.  Delay  involves  consider- 
able loss  ami  expense  to  the  shipowner.  The  shipper  or 
consignee  is  not  responsible  for  any  delay  which  occurs 
before  the  ship  has  arrived  at  the  place  of  deliver}  described 
in  the  bill  of  lading. 

(6)  The  goods  may  be  deliverable  by  the  terms  of  the 
bill  of  lading  to  a named  consignee,  and  to  him  only,  hut 
more  usually  they  are  made  deliverable  to  the  “order  or 

j assigns”  of  the  named  consignee  or  of  the  shipper.  If 
the  goods  are  made  deliverable  to  order  or  assigns  the 
i bill  of  lading  is  a negotiable  instrument,  or,  in  other  words, 
the  right  to  the  goods,  and  the  rights  and  liabilities  under 
the  contract  contained  in  the  bill  of  lading,  may  be  trans- 

■ ferrotl  by  indorsement  and  deliver}'  of  the  document. 

! When  an  indorsement  has  once  been  made  by  the  shipper 
| or  consignee  writing  his  name  and  nothing  mere  on  the 
| lack  of  the  bill  of  lading,  the  rights  in  and  under  it  may 

lie  transferred  from  hand  to  hand  by  mere  delivery.  A 

■ bill  of  lading  so  indorsed  is  said  to  be  indorsed  “ in  blank.” 
But  the  shipper  or  consignee  may  restrict  the  negotiability 
of  the  bill  of  lading  by  indorsing  it  not  “in  blank,”  but 
with  a direction  requiring  deliver}*  to  be  made  to  a particular 
(terson  or  indorsee,  or  to  his  order.  This  is  called  an  indorse- 
ment “ in  full.”  When  an  indorsement  has  been  made  “ in 
full  ” to  a named  indorsee  or  order,  such  indorsee  must 
again  indorse  “ in  blank  ” or  “ in  full  to  effect  a new 

, transfer  of  the  rights  in  the  bill  of  lading. 

(7)  The  amount  or  rate  of  frtujhl  payable  is  stated  m 
, the  bill  of  lading,  either  expressly,  or,  not  uncommonly 

when  the  freight  under  the  bill  of  lading  is  the  some  as 
J under  the  charter-party,  by  reference  to  the  cbartcr-j«arty. 
A common  form  of  such  reference  is  “freight  and  other 
conditions,  as  per  charter-party.”  It  may  here  be  mentioned 
that  this  form  of  words  does  not  incoqorate  in  the  con- 
tract under  the  bill  of  lading  all  the  terms  and  conditions 
of  the  charter-party,  but  only  those  which  apply  to  the 
person  who  is  to  take  delivery,  and  relate  to  matters 
sjutdem  onirrii,  or  similar  to  the  («yinent  of  freight,  such 
as  demurrage  and  the  like.  The  conditions  of  the  charter- 
party  thus  incorporated  do  not  include,  for  instance,  the 
exceptions  in  the  charter-party  *o  as  to  add  them  to  the 
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exceptions  in  the  bill  of  lading.  Freight,  unless  it  is 
otherwise  provided  by  the  contract,  is  payable  only  on 
delivery  of  the  goods  at  their  destination.  If  the  voyage 
is  interrupted  and  its  completion  becomes  impossible,  the 
shipowner  cannot  claim  payment  of  freight  even  pro  raid 
tiineri*.  He  loses  his  freight  altogether.  This  is  so  even  j 
when  the  completion  of  the  voyage  is  prevented  by  causes  1 
for  which  the  shipowner  is  not  rejqiotigible,  such  as  the 
act  of  God  or  the  King's  enemies,  or  perils  which  are  ■ 
within  the  express  exceptions  in  the  bill  of  lading.  When 
the  voyage  is  interrupted  by  accident,  and  indeed  in  any 
case,  the  goods  may,  by  agreement  between  the  shij»owner 
and  the  consignee,  be  delivered  at  some  place  short  of  their 
destination  upon  payment  of  a freight  pro  raid  ; that  is  to 
say,  proportional  to  the  length  of  voyage  accomplished, 
and  such  an  agreement  may  be  implied  in  certain  cir-  1 
cumstances  from  the  conduct  of  the  consignee  in  taking 
delivery  before  they  arrive  at  their  destination.  In  all 
such  cases  it  will  be  a question  of  fact  whether  the  goods 
were  in  fact  delivered  upon  the  terms,  express  or  implied, 
that  freight  pro  raid.  should  be  paid.  As  a rule  such  an 
agreement  would  not  bo  implied  where  the  shipowner  is 
unable  or  unwilling  to  forward  the  goods  to  their  destina- 
tion, and  the  owner  of  the  goods,  therefore,  has  no  option 
but  to  take  delivery  of  them  there. 

When  the  ship  is  disabled  and  cannot  proceed,  or  she 
is  prevented  by  some  obstacle  from  proceeding  to  the 
place  of  delivery  named  in  the  bill  of  lading,  and  the 
shipowner  is  unwilling  or  unable  to  forward  the  goods  by 
another  ship,  even  though  he  may  be  excused  for  his 
failure  to  carry  the  goods  to  their  destination,  he  is  not 
entitled  to  be  paid  any  part  of  the  freight ; and  the  con- 
signee is  entitled  to  have  the  goods  delivered  to  him 
either  at  the  place  where  the  vessel  has  taken  refuge  in 
her  disabled  condition,  or,  if  the  obstacle  arises  without 
disablement  of  the  vessel,  at  the  place  which  is  nearest 
and  most  reasonably  convenient  at  the  time  and  in 
the  circumstances  when  the  further  prosecution  of  the 
voyage  has  to  lie  abandoned.  On  the  other  hand,  after 
the  goods  have  been  shipped,  so  long  as  thu  shipowner  is 
ready  and  willing  to  carry  the  goods  to  their  destination, 
or,  if  the  ship  is  disabled,  to  forward  them  to  their  destina- 
tion by  some  other  ship  without  unreasonable  delay,  the 
owner  of  the  goods  cannot  require  the  goods  to  bo  delivered 
to  him  at  any  place  short  of  their  destination  without 
payment  of  the  full  freight.  Sometimes  the  freight, 
either  wholly  or  in  part,  is  made  payable  in  advance.  If 
freight  payable  in  advance  has  become  due,  even  though 
the  ship  is  lost  before  it  is  paid,  it  must,  in  the  absence 
of  some  special  provision  to  the  contrary,  still  be  paid, 
and  freight  already  paid  in  advance  does  not  become 
repayablo  because  the  goods  do  not  reach  their  destina- 
tion. If,  however,  goods  upon  which  freight  has  been 
paid  in  advance  are  lost,  and  the  shipowner  is  liable  for 
their  loss,  the  amount  of  freight  paid  in  advance  must  be 
taken  into  account  in  assessing  the  damage  recoverable 
from  the  shipowner. 

(S)  There  is  no  part  of  the  bill  of  lading  which  is  of 
greater  practical  imjKirtancc  or  which  demands  more  care- 
ful consideration  by  shipowner  ami  shipper  alike  than  that 
which  sets  forth  the  excepted  perils ; those  perils,  in  other 
words,  or  causes  of  luss  for  which  the  shqtowner  is  to  be 
exempt  from  liability.  By  the  common  law,  as  we  have 
seen,  the  exemption  of  the  carrier,  apart  from  express  1 
contract,  extended  only  to  loss  by  the  act  of  God  or  the 
King’s  enemies.  The  expression  “act  of  God”  requires 
a word  of  explanation.  It  will  be  sufficient  to  say  that  it 
is  not  synonymous  with  force  majeure ; but  it  includes 
every  loss  by  force  manure  in  which  human  agency,  bv 
act  or  negligence,  has  had  no  part.  The  list  of  excepted  I 


perils  varies  much  in  different  forms  of  bills  of  lading. 
In  the  older  forms  it  usually  included  jierils  of  the  seas, 
robbers  and  pirates,  restraint  of  princes  ami  rulers,  fire  and 
barratry  (that  is,  wilful  wrongdoing)  of  the  master  and 
crew.  The  list,  however,  has  grown  in  modem  times,  and 
is  still  growing  ; the  tendency  being  to  exempt  the  ship- 
owner from  liability  for  all  loss  wrhich  does  not  arise  from 
his  own  personal  default,  or  from  the  negligence  of  his 
managers  or  agents  in  failing  to  provide  a vessel  seaworthy 
and  fit  for  the  voyage  at  its  commencement.  It  is  im- 
portant to  point  out  in  thus  connexion  that  there  are  two 
duties  which  the  shipowner  is  always  presumed  to  under- 
take, ami  which  are  assumed  to  be  unaffected  and  un- 
qualified by  the  exceptions,  unless  a contrary  intention  is 
very  clearly  expressed  by  the  terms  of  the  contract.  In 
the  first  place,  he  undertakes  absolutely  that  the  ship  in 
which  the  goods  are  shipped  is  fit  at  the  commencement 
of  the  voyage  for  the  service  to  be  perforated.  If  during 
the  voyage  loss  arises  even  from  dangers  of  the  seas  or 
other  excepted  peril  which  would  not  have  occurred  if  the 
vessel  had  been  seaworthy  and  fit  for  the  voyage  at  its 
commencement,  the  shipowner  is  not  protected  by  the 
exceptions,  and  is  liable  for  the  loss.  In  the  second  place, 
there  is  an  implied  undertaking  by  the  shipowner  that  all 
reasonable  core  will  be  taken  by  himself,  his  servants,  and 
agents,  safely  to  earn*  and  deliver  at  their  destination  the 
goods  received  by  him  for  carriage.  Should  loss  or  damage 
occur  during  the  voyage,  though  the  direct  cause  of  such 
loss  or  damage  1*  perils  of  the  seas  or  other  excepted  peril, 
still  the  shipowner  cannot  claim  exemption  under  the  ex- 
ceptions, if  the  shipjier  can  prove  that  tho  loss  or  damage 
would  not  have  occurred  but  for  the  negligence  of  the 
master,  or  crew,  or  other  servants  of  the  shijiowner.  The 
shipowner,  in  other  words,  is  bound  by  himself  and  his 
servants  to  use  all  reasonable  care  to  prevent  loss  by 
excepted  perils  os  well  as  by  any  other  cause. 

It  must  not  b«  suppos'd  that  even  thews  primary  obligations, 
which  are  introduced  into  every  contract  of  affreightment  not  by 
words  but  by  implication,  may  not  be  excluded  by  the 
express  terms  of  the  contract.  It  has  now  become  .f  f 
common  form  to  stipulate  that  the  shipowner  shall  not  pu 
Iso  liable  fur  any  loss  arising  from  the  negligence  of  his  servant*,  or 
tluit  ho  shall  not  bo  liable  for  loss  by  tbc  excepted  jwrila  even  when 
brought  about  by  the  negligence  of  his servants.  And  with  regard 
to  seaworthiness,  it  is  not  uncommon  for  the  shipowner  to  stipulate 
that  he  shall  not  be  responsible  for  low  arising  even  from  the  uusca- 
wortbineas  of  the  ship  on  sailing,  provided  that  due  care  has  been 
taken  by  the  owner,  and  his  agents,  uml  servants  to  make  the  ship 
seaworthy  at  the  commencement  of  the  voyage.  There  is  indeed 
no  rule  of  English  law  which  prevents  a shipowner  ftcra  exempting 
hirascli  by  the  terms  of  tho  bill  of  lading  from  liability  for  damage 
and  loss  of  every  kind,  whether  arising  from  unseaworthiness  or  any 
other  cause  whatsoever.  In  such  a case  the  goods  are  carried  at 
the  owner’s  ruk,  and  if  ho  desires  protection  he  must  obtain  it  by 
insurance.  In  this  rvsjK-ct  the  law  of  England  jierndts  greater 
freedom  of  contract  than  is  allowed  by  the  law  of  some  other  state*. 
The  owners,  agents,  and  masters  of  vessels  loading  in  the  United 
States  of  America  are  forbidden  by  an  Act  of  Congress,  commonly 
called  the  Harter  Act,  passed  in  the  year  1893,  to  insert  in  their 
contracts  of  affreightment  any  clause  exempting  the  shipowner 
from  liability  for  the  negligence  of  his  servants ; but  it  is  at  the 
M,w  time  enacted  that,  provided  all  reasonable  skill  and  care  has 
been  exercised  by  the  *hi[Kiwucr  to  make  the  vessel  seaworthy  and 
fit  for  the  voyage  at  ita  commencement,  the  shijwwner  shall  not  bo 
liable  for  any  loss  caused  by  the  negligence  of  the  master  or  crew 
m the  navigation  of  the  vessel,  or  by  |xrrils  of  the  tea  or  certain 
other  causes  set  forth  in  the  Act.  it  is  now  very  usual  to  insert 
in  the  bills  of  lading  of  British  vessels  loading  in  the  United 
States  a reference  to  tbc  Harter  Act,  incorporating  its  previsions 
so  as  to  make  them  terms  and  conditions  of  the  bill  of  lading. 

The  difficulty  of  comtiniing  the  terms  of  bills  of  lading  with 
regard  to  the  exrrptcd  perils,  often  expressed  in  oliscure  and  in- 
extu  t language,  has  given  rise  to  much  litigation,  the  results  of 
which  are  recorded  in  tho  Law  Ke|x)rU.  Where  such  difficulties 
arise  the  question  must  be.  What  is  tho  true  and  natural  meaning 
of  the  language  used  by  the  fxirties  ? This  question  is  n»t  governed 
by  the  general  rules  which  we  have  endeavoured  to  explain  ; but 
the  words  of  the  contract  must  always  be  considircd  witli  reference 
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to  thwe  rale*,  which  are  founded  upon  the  well-established  customs 
of  merchant*  recognized  and  formulated  by  the  courts  of  law. 

(9)  The  bill  of  lading  sometimes  contains  a clause  as  to 
the  shipowner's  litn.  Without  any  express  provision  for  it 
the  shipowner  has  by  the  common  law  a lien  for  freight.  If 
it  is  desired  to  give  the  shipowner  a lien  for  demurrage  (see 
below),  or  other  charges,  it  must  be  expressly  provided  for. 
The /tr«  is  the  right  of  the  shipowner  to  retain  the  goods 
earned  until  payment  has  been  made  of  the  freight  or  the 
ilemurrage,  or  other  charge  for  which  a lien  has  been  given. 
The  lien  may  be  waived,  and  is  lost  by  delivery  of  the 
goods,  or  by  any  dealing  with  the  consignee  which  is 
inconsistent  with  a right  of  the  shipowner  to  retain  posses- 
sion of  the  goods  until  payment  has  been  made.  The 
shijiowner  may  preserve  his  lien  by  landing  the  goods  ami 
retaining  them  in  his  own  warehouse,  or  by  storing  them 
in  a public  warehouse,  subject  to  the  conditions  required 
by  the  Merchant  Shipping  Act,  1894. 


Charter-pa  rties. 

Charter- jiarties  are,  as  we  have  already  explained,  either 
fora  voyage  or  for  a period  of  time.  (1)  A charter-party 
for  a voyage  is  a formal  agreement  made  between  the  owner 
of  the  vessel  and  the  charterers  by  which  it  is  agreed  that 
the  vessel  ’‘being  tight,  staunch,  and  strong,  and  every  way 
nttwl  for  the  voyage,"  shall  load  at  a certain  named  place 
a full  cargo  either  of  goods  of  a specified  description  or  of 
general  merchandise,  and  1 icing  so  loaded  shall  proceed  with 
all  possible  despatch  either  to  a specified  place  or  to  a place 
to  tc  named  at  a specified  port  of  call,  and  there  deliver 
the  cargo  to  the  charterers  or  their  assigns.  There  are 
clauses  which  provide  for  the  amount  of  freight  to  be  paid 
*ud  the  manner  and  time  of  payment ; for  the  time, 
Q*iul]y  described  as  lay  day*,  to  be  allowed  for  loading 
and  discharging,  and  for  the  demurrage  to  bo  paid  if  the 
^1  la  detained  beyond  the  lay  days;  usually  also  a 
I 1JS0  rtxluinng  “ the  cargo  to  be  brought  to  and  taken  from 
a ongdde  at  merchant’s  risk  and  expense”;  a clause  that 
be  master  shall  sign  hills  of  lading  for  the  cargo  shipped 
«chi*r  at  the  same  rate  of  freight  as  is  payable  under  the 
c rter-jiarty  or  very  commonly  at  any  rate  of  freight  (but 
jn  thu  case  with  a stipulation  that,  if  the  total  bill  of 
a ng  freight  is  less  than  the  total  freight  jioyable  under 
e charter-party,  the  (Inference  is  to  be  paid  by  the  char* 
'-n:ra  to  the  master  before  the  sailing  of  the  vessel)  : and 
acre  b usually  what  is  called  the  clause,  by  which 
c arterers  liability  under  the  charter  party  is  to  ccaso 
.«  1 ,Pn*eJ*  of  the  cargo,  the  *hij>owner  taking  a lien  on 
e cargo  for  freight,  dead  freight,  and  demurrage.  The 
artar-jKirty  is  made  subject  to  exceptions  similar  to  those 
are  found  in  bills  of  lading.  There  are  also  usually 
-auses  providing  for  the  commissions  to  be  paid  to  the 
jokers  on  signing  the  charter-^rty,  the  “address”  com- 
»ion  t°  be  paid  to  the  agents  for  the  vessel  at  the  port 
chartT  r^°-’  an<^  °^er  mutters  of  detail.  The  clauses  in 
llFVk,  J:Part|e»  vary  of  course  indefinitely,  but  the  above  is 

• J ' - a Sli Ihc ient  outline  of  the  ordinary  form  of  a 
CJ*rtcr-p»rty  for  a voyage. 

regard  to  bills  of  lading  aa  to  the 
ami  iho  lSkSa  delivery,  the  exceptions  and  excepted  |*rils, 
tW<«.  t * w •dupowner  and  lib  lien  applies  equally  to 

^urm2  desirable  to  add  a few  wonla' on 

*nd  on  the  clause. 

bonr  l>PT.rl-v  •Peking,  a fixed  aiim  per  day  or  Pfr  ! 

the  t«Li : ? , . I*!4*,  by  the  charterer  for  any  time  during  which 
t:ino  nlW„i  loading  or  discharging  over  and  above  the  . 

iiut  " w»  **we  Jiavc  said,  usually  described  aa  the  i 

suit  ha  krn#  * number  of  rlavs  during  which  the  vessel 

fhartey.f- demurrage  at  the  agreed  rate  is  fixed  by  the 
party,  *£]  ♦{*.  *r  demurrage  is  provided  for  by  the  chartcr- 
4»r*  tin*  .1.:.  .1S  *ePl  Coding  or  discharging  beyond  the  lay  I 

* ' 6 *******  * entitled  to  claim  damages  Fn  Inspect  of  the  | 


I loss  which  lie  has  suffered  by  the  detention  of  his  ship  ; or,  if  the 
vessel  it  detained  beyond  the  fixt-d  number  of  demunage  days, 

: 'lamagea  for  detention  will  be  recoverable.  Sometimes  there  i»  no 
| time  fixed  by  the  charter-party  for  loading  or  discharging.  Tho 
obligation  in  such  cases  is  to  loud  or  discharge  with  all  despatch 
that  is  jMMsiblc  and  reasonable  in  the  circumstances ; »nd  if  the 
loading  or  discharging  is  not  done  with  such  reasonable  despatc  h, 
the  shipowner  will  be  entitled  to  claim  damages  fur  the  detention 
of  his  ship.  The  rate  of  demurrage  (if  any)  will  generally  lw 
accepted  a»  the  measure  of  the  damage*  for  detention,  but  is  not 
necessarily  the  true  measure.  When  tho  c'aim  is  lor  detention  and 
not  demurrage  the  actual  loss  is  recoverable,  which  nmy  be  more  or 
may  be  lew*  than  the  agreed  rule  of  demurrage.  The  contract 
usually  provide*  that  Sundays  and  holidays  shall  be  excepted  in 
counting  the  lay  days,  but  uuIchs  expressly  stipulated  this  cxoc|h 
Uon  does  not  apply  to  the  computation  of  the  period  of  detention 
after  the  lay  days  have  expired. 

Dead  freight  is  the  name  given  to  the  amount  of  freight  lost, 
and  therefore  recoverable  by  tho  thijiowner  from  tho  chatterer  as 
damages  if  a full  and  complete  cargo  is  not  loaded  in  accordance 
with  the  terms  of  the  charter- jarty. 

The  eater  clause  has  come  into  common  use  because  v«ty  fre- 
quently the  charterers  are  not  |*r*on*Ky  interested  in  the  cargo 
shipped.  They  may  I*  agents  merely,  or  they  may  ha\e 
chartered  the  vessel  as  a speculation  to  n.ake  a profit  uj>oii  the 
bill  of  lading  freight.  Tho  effect  of  the  clause  is  that  nU  the 
charterers  have  shipped  a full  cargo  they  have  fulfilled  all  their 
obligations,  the  shipowner  discharging  them  from  all  furtlnr 
liability  and  taking  instead  a lien  r-n  the  cargo  for  payment  of  all 
freight,  demurrage,  or  dead  freight  that  may  be  payable  to  him. 
It  has  become  au  established  rule  for  the  construction  of  the  cesser 
clause  that,  if  the  language  treed  will  permit  it,  the  ten  Of  of 
liability  is  assumed  to  bo  roe x ten rive  only  with  the  lien  given  to 
the  shipowner ; or,  in  other  words,  the  charterers  are  released  from 
those  liabilities  only  for  which  a lien  is  given  to  the  shipowner. 
The  shipowner  is  further  secured  by  the  stipulation  already 
referred  to,  that  if  tho  total  freight  payable  under  the  bills  of 
lading  is  less  than  the  full  chartered  freight  the  difference  shall 
be  paid  to  tho  shipowner  before  the  vessel  sails.  A difficulty 
which  sometimes  arb-w**,  notwithstanding  these  precautions,  Is  that 
although  an  ample  Hen  is  given  by  the  charter-party  the  terms  of 
the  bills  of  lading  may  b«  insufficient  to  preserve  the  same 
extensive  lieu  as  against  the  holder  of  tho  bills  of  lading.  The 
shippers  under  the  bills  of  lading,  if  they  are  not  the  charterers, 
are  not  liable  for  the  chartered  freight,  but  only  for  the  bill  of 
lading  freight ; and  unless  the  bill  of  lading  expressly  reserves  it, 
they  are  not  subject  to  a lien  for  the  chartered  freight.  The 
master  may  guard  against  this  difficulty  by  refusing  to  sign  bills 
of  lading  which  do  not  preserve  tho  shipowner  s lien  for  iiis  full 
chartered  freight.  Hut  he  is  often  put  into  a difficulty  by  a 
somewhat  improvident  clause  in  tho  charter-party  requiring  him  to 
sign  bills  of  lading  a*  presented. 

(2)  A time  charter- |«uty  is  a contract  between  the 
shipowner  and  charterers,  by  which  the  shipowner  agrees 
to  let  anti  the  charterers  to  hire  the  vessel  for  a specified 
term  for  employment,  either  generally  in  any  lawdul  trade 
or  upon  voyages  within  certain  limits.  A place  is  usually 
named  at  which  the  vessel  is  to  Le  redelivered  to  the 
owners  at  the  end  of  the  term,  and  the  freight  is  payable 
until  such  redelivery  ; the  owner  almost  always  j ays  the 
wages  of  the  master  and  crew,  and  the  charterers  provide 
cools  and  j«ay  port  charges  ; the  freight  is  usually  fixed  at 
a certain  rate  per  gross  register  ton  per  month,  and  made 
livable  monthly  in  advance,  and  provision  is  made  for 
suspension  of  hire  in  certain  cases  if  the  vessel  is  disabled  ; 
the  master,  though  he  usually  is  and  remains  the  servant 
of  the  owner,  is  required  to  obey  the  orders  of  the 
charterers  aa  regards  the  employment  of  the  vessel,  they 
agreeing  to  indemnify  the  owners  from  ail  liability  to 
which  they  may  be  exposed  by  the  master  signing  bills  of 
lading  or  otherwise  complying  with  the  orders  of  the 
charterers  ; and  the  contract  is  made  subject  to  exceptions 
similar  to  those  in  bills  of  lading  and  voyage  charter- 
parties.  This  is  the  general  outline  of  the  ordinary  form 
of  a time  charter-party,  but  the  forms  and  their  clauses 
vary  of  course  very  much,  according  to  the  circumstances 
of  each  case. 

It  is  apparent  that  under  a time  charter-party  the  ship- 
owner to  a large  extent  parts  with  the  control  of  his  ship, 
which  is  employed  within  certain  limits  according  to  the 
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wuh  and  directions,  and  for  the  purposes  and  profit  of, 
the  charterers.  But,  as  we  have  already  explained  at  the 
beginning  of  this  article,  the  shipowner  continues  in 
possession  of  his  vessel  by  hi-s  servant  the  master,  who 
remains  responsible  to  his  owner  for  the  safety  and  proper 
navigation  of  the  ship.  The  result  of  this,  as  has  teen 
already  pointed  out,  is  that  the  holder  of  a bill  of  lading 
signed  by  the  master,  if  he  lias  taken  the  bill  of  lading 
without  knowledge  of  the  terms  of  the  time  charter-party, 
may  hold  the  owner  responsible  for  the  due  performance 
of  the  contract  signed  by  the  master  in  the  ordinary 
course  of  his  duties,  and  within  his  ostensible  authority 
as  servant  of  the  shipowner,  although  in  fact  in  signing 
the  bill  of  lading  the  master  was  acting  as  agent 
for  and  at  the  direction  of  the  time  charterer,  and 
not  the  shipowner.  In  the  language  of  the  ordinary 
time  charter- ]>arty  the  ship  is  let  to  the  charterers  ; 
but  there  is  no  true  demise,  because,  as  we  have 
pointed  out,  the  vessel  remains  in  the  possession  of  the 
shipowner,  the  charterer  enjoying  the  advantages  ami 
control  of  its  employment.  Where  the  possession  of  a 
ship  is  given  up  to  a hirer,  who  appoints  his  own  master 
and  crew,  different  considerations  apply ; but  though  the 
instrument  by  which  the  ship  is  let  may  be  called  a 
charter-party,  it  is  not  truly  a contract  of  affreightment. 

There  are  certain  rights  and  obligations  arising  out  of 
the  relationship  of  shipowner  and  cargo -owner  in  cir- 
cumstances of  extraordinary  peril  or  urgency 
rirbta?try  course  of  a voyage,  which,  though  not 

strictly  contractual,  are  well  established  by  the 
custom  of  merchants  anil  recognized  by  the  law.  It  is 
obvious  that,  when  a ship  carrying  a cargo  is  in  the 
course  of  a voyage,  the  master  to  some  extent  represents 
the  owners  of  both  ship  and  cargo.  In  eases  of  emer- 
gency it  may  be  necessary  that  the  master  should,  without 
waiting  for  authority  or  instructions,  incur  expense  or 
make  sacrifices  as  agent  not  only  of  his  employer,  the 
shipowner,  but  also  of  the  cargo-owner.  Ship  and  cargo 
may  te  in  peril,  and  it  may  be  necessary  for  the  safety  of 
both  to  put  into  a port  of  refuge.  There  it  may  te 
necessary  to  repair  the  ship,  and  to  land  and  warehouse, 
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| and  afterwards  reship  the  cargo.  For  these  purposes  the 
master  will  te  obliged  to  incur  expense,  of  which  some 
part,  such  as  the  cost  of  re  {Miring  the  ship,  will  be  for  the 
benefit  of  the  shipowner ; i*art,  such  as  the  warehousing 
cx | lenses,  will  lie  for  the  benefit  of  the  cargo-owner ; and 
part,  such  as  the  port  charges  incurred  in  order  to  enter 
the  port  of  refuge,  are  for  the  common  benefit  and  safety 
of  ship  and  cargo.  Again,  in  a storm  at  sea,  it  may  lie 
necessary  for  the  safety  of  ship  and  cargo  to  cut  away  a 
mast  or  to  jettison,  that  U to  say,  throw  overboard  jiart 
of  the  cargo.  In  such  a case  the  master,  acting  for  the 
shipowner  or  cargo-owner,  as  the  case  may  be,  makes  a 
sacrifice  of  part  of  the  ship  or  part  of  the  cargo,  in  either 
case  for  the  purpose  of  saving  ship  and  cargo  from  a 
danger  common  to  both.  Voluntary  sacrifices  so  made 
and  extraordinary  expenses  incurred  for  the  common 
safety  are  called  General  Average  sacrifices  and 
expenses,  and  are  made  good  to  the  person  who  has  made 
the  sacrifice  or  incurred  the  expense  by  a general  average 
contribution,  which  is  recoverable  from  the  owners  of  the 
property  saved  in  proportion  to  its  value,  or,  in  other 
words,  each  contributes  ratably  according  to  the  benefit 
received.  The  law  regulating  the  rights  of  the  parties 
with  regard  to  such  contribution  is  called  the  Law  of 
General  Average.  It  must,  however,  be  remembered  that 
the  owner  of  the  cargo  is  entitled  under  the  contract  of 
i affreightment  to  the  ordinary  service  of  the  ship  and  crew 
, for  the  safe  carriage  of  the  cargo  to  its  destination,  and 
the  shipowner  is  bound  to  pay  all  ordinary  expenses 
' incurred  for  the  purjaise  of  the  voyage.  lie  must  also 
; tear  all  losses  arising  from  damage  to  the  ship  by 
i accidents.  But  when  extraiordinary  excuse  has  been 
j incurred  by  the  shipowner  for  the  safety  of  the  cargo,  he 
l can  recover  such  exj»ense  from  the  owner  of  the  cargo  as  a 
special  charge  on  cargo ; or  when  an  extraordinary  expense 
I has  teen  incurred  or  a voluntary  sacrifice  made  by  the 
shipowner  to  save  the  ship  and  cargo  from  a peril  common 
to  both,  be  may  require  the  owner  of  cargo  to  contribute 
in  general  average  to  make  good  the  loss. 

See  Carver.  Carriage  bit  Sea . London,  18£9. — Scrittot, 
Charter-parties  and  Bills  qf  Lading.  Loudon,  1&Q0.  (w.) 
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Geography  and  Statistics. 

T7ERY  much  was  contributed  to  our  knowledge  of 
V Afghanistan  during  the  last  quarter  of  the  19th  cen- 
tury. The  Afghan  war  of  1878-80  afforded  an  opportunity 
for  the  extension  of  wide  geographical  surveys  on  a scientific 
basis;  and  this  opportunity  was  afterwards  repeated  by  the 
Kuaso-Afghan  Boundary  Commission  of  1884-86.  Since 
then  much  of  the  country  on  the  immediate  borders  of  India 
has  been  explored  by  the  native  employes  of  the  Indian 
Survey  during  the  progress  of  a series  of  minor  expeditions : 
and  the  boundary  delimitations  which  resulted  from  the 
agreement  of  November  1893  at  Kabul,  together  with  the 
frontier  campaign  of  1897-98,  have  finally  reduced  the  geo- 
graphy  of  the  whole  borderland  to  practical  shape.  For  the 
purjsisos  of  this  article  there  will  te  included  within  the 
general  term  “ Afghanistan  ” not  only  those  districts  which 
fall  within  the  new  political  boundaries  of  the  Kabul 
Government,  but  those  states  on  the  border,  lying  between 
Afghanistan  and  British  India,  whose  status  hits  lately 
teen  defined  as  “independent,”  and  which  are  peopled 
cither  by  Pkthans  or  Afghans,  speaking  the  same  language 
and  belonging  to  the  same  religious  community  as  the 
Afghans  of  the  Kabul  kingdom. 


Hitcr  Basins. — Whilst,  broadly  speaking,  the  chief 
features  of  Afghan  topography  and  hydrography  were  well 
enough  known  previously  to  the  Afghan  war  of  1878,  certain 
l modifications  in  detail  are  to  te  noted  in  modem  maps, 
and  much  supplementary  information  can  now  te  added. 
It  will  te  convenient  to  deal  with  Afghanistan  under  the 
natural  divisions  of  its  river  basins  rather  than  of  the 
separate  provinces  included  within  its  political  boundaries. 
The  following  are  the  chief  hydrographic  divisions  of  the 
country — (1)  the  Kabul  river  and  its  tributaries;  (2)  the 
Indus  affluents,  which  for  the  most  part  drain  the  in- 
dejiendent  provinces  of  the  frontier ; (3)  the  Oxus  basin ; 
(4)  the  basm  of  the  Helmand ; (5)  the  basin  of  the  Han 
Uud. 

The  Kabul  river  rises  at  the  foot  of  the  Unai  pas*,  leading  o%'«r 
the  ftanglakh  range,  an  offshoot  of  the  Hindu  Kush,  toward* 
ttamun  and  Afghan  Turkestan.  From  its  source  to  Kabul  is  onlv 
4!i  miles  as  the  crow  flic*,  and  the  amount  of  water  which 
the  river  carries  is  email  and  often  insufficient  for  purpose*  of 
irrigation.  Neither  in  volume  nor  in  length  is  it  to  te  com- 
Hitv'l  with  the  Logar  river,  which  joins  it  at  a point  leas  than 
half  a mile  cast  of  Kubul.  The  Logar  rises  beyond  Ghaxni,  amongst 
the  slopes  of  tin;  Gul  Kob  (14,'JOO  feet!,  which  overlooks  the 
Ghazni  plain  from  the  we*t,  and  with  minor  affluents  drains  the 
nrh  valley*  of  Logar  and  Wardak  for  more  than  100  miles  ere  it 
emerge*  from  the  gorges  of  the  Shakh-i-Barant  to  join  the  Kabul 
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in  the  plain  that  stretches  to  Butknk.  The  valleys  of  the  I/»gar  little  indication  of  its  mountain  origin.  Very  little  is  known 
we  amongst  the  richest  and  most  picturesque  of  Afghanistan.  The  about  the  catchment  area*  of  these  two  rivers.  It  is  a vast 
Hailed  streams  ]*sh  from  the  Kabul  plain  (6P00  feet)  through  a wilderness  of  mountains,  the  gates  of  which  are  jealously  guarded  by 
ffeeijutous  gorge  into  the  lower  level  of  the  Doaba  to  the  north  the  Afghan  Government ; but  the  lower  roaches  of  the  Anngar  pass 
of  the  Kabul -lataband  mad,  and  do  not  touch  the  mad  again  till  through  comparatively  open  plains,  and  are  fringed  with  flourish - 
the v pas*  Jalalabad.  Meanwhile  the  volume  of  the  river  lias  been  j ing  villages.  The  l^aghman  (or  Lamghan)  plain  is  important  as 
iwrilwl  at  Doaha  hy  the  Tagao,  which  carries  tho  drainage  of  the  indicating  the  ancient  route  from  Kabul  to  India,  which,  instead 
•asUro  slopes  of  the  Hindu  Kush  from  the  head  of  the  Patnshir,  I of  passing  through  Xangrahar  and  Jalalabad,  followed  the  courao 
at  Ui«  Kluwuk  pass  (11,640  feet)  to  the  sources  of  the  Ghorband,  of  the  Kabul  river  through  this  plain  into  the  Kunar  valley,  and 
near  the  junction  of  the  Hindu  Kush  with  the  Koh-i-Buha.  Into  | thence  passed  into  Bajaor,  ami  was  carried  by  one  of  several  frontier 
the  Tagvo  Call  tho  rivers  ami  streams  of  the  Koh  Daman  north  puna  luto  tho  plain:*  of  l’eshawur.  The  Khaibar  is  a modern 
of  Kabul,  as  well  as  those  of  a considerable  section  of  Kohistan,  route,  regarded  u a main  line  of  communication.  The  southern 
»kieh  forms  Western  Kafiristau  ; so  that  the  Tagao  affluents  com-  | affluent*  of  the  Kabul  river  aro  insignificant ; but  two  other  great 
toned  pro*nt  proUldy  a greater  volume  than  the  Kabul,  at  tributaries  from  the  north — the  Kunar,  or  river  of  Chitral,  and  the 
Itaila.  Before  reaching  Jalalabad  the  Kabul  receives  another  Swat  (with  its  Panjknra  affluent) — have  been  thoroughly  examined, 
grvat  contribution  from  the  north  in  tho  united  waters  of  tho  Only  about  fine-third  of  the  total  length  of  the  Kunar  (270  miles 
Aliasar  and  the  A Unhang , which,  under  the  former  name,  join  from  Lake  Karambar  on  the  Hindu  Kush  to  Jalalabad)  is  within 
in  the  Leghman  plain.  These  two  rivers  between  them  drain  all  tho  limits  of  Afghanistan.  Tho  new  political  Iwundsty  creases 
Centra]  Kutiristan  south  of  the  Hindu  Kush,  and  unite  with  the  1 the  valley  at  Arnawai,  near  the  junction  of  the  Bashgol  river  of 
Kst&  channel  of  the  Kabul  in  a broad  clear  stream  which  gives  j Kafiriatan  with  the  Kunar.  Above  this  point  Chitral  intervenes 
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Ween  Afghanistan  and  theOilrit  prwinreof  Kashmir.  Below  total  absence  of  those  Buddhist  arclueological  remains  which 
thu  eastern  water  divide  of  the  river  shuts  off  Bajaor.  Tho  abound  on  all  sides  of  tl»«  sphere  of  paganism. 
eitTrme  narrowness  of  the  river  Itasin  is  remarkable,  there  lieing  That  |*art  of  the  liasin  of  the  Indus  beyond  the  Kabul 
■*  considerable  affluent  from  cither  aide  except  tho  Bashgn],  and  its  tributaries  which  apjiertains  to  Afghanistan  is  iucon- 
ii  !l  .f  ranges  which  intervene  between  the  stream  and  siderablo.  It  includes  hardly  more  than  the  Upper  tributaries 

j.  * * anjkora  oa  the  east  (or  again  between  the  Panjkora  and  of  tho  Gomul  river,  which  rise  in  the  plains  between 
J ,*  mm),  although  of  enormous  altitude  (from  12,000  to  15, 000  Waziristan  and  Ghaztii,  but  the  area  of  Cis- Afghan  independent 
do  ’ , on.*  baB®  »htcli  averngt**  lew*  than  25  miles.  Nearly  territory  which  is  drains!  by  the  Indus  U both  #xt*nuv«  and 

.,Chitr*1  the  culminating  peaks  overlooking  tho  sources  politically  important.  Kanjut,  the  glacial  region  which  gives 
• ttw  Paojkor*  to  the  south,  and  those  of  the  Gilgit  river  to  tho  birth  to  tho  ilutizx  river;  the  valleys  of  lawnn  and  of  tho 
Ti.nr  10  Dw,I 19'000  fwt  of  altitude.  Upper  Gilgit ; a long  drip  of  territory  adjoining  the  Indus— the 

itvl  canjkora  river  Imping  belong  to  tho  Cis-Afghan  r->;ion  to  which  the  name  Kohistan  is  frequently  giv«m—  all .this 

territory,  whteh  was  largely  exploited  during  the  independent  territory  forms  a northern  section  of  the  Indus  basin 
tb.'«U«^r^r'WC8t,!Tn  expeditions.  Their  main  characteristics  are  a i -art  from  the  Kabul  tributaries.  Farther  south  the  rivers  of 
«>..*  J*  ms  Kunar ; but  they  rise  far  to  the  south  of  the  sources  of  tho  frontier — the  Kuram,  tho  Toe  hi,  the  Gomul,  and  others 
ir.  tenge  which  forms  the  southern  water-divide  of  the  I between  these,  too  many  to  enumerate-  all  drain  downwards  from 

**  U*‘in  ««*lo«ing  those  small  tributaries  amongst  its  I i ho  Afghan  frontier  through  the  independent  strip  of  mountain 
two  hi?  •P*1*'  **>»<*  swell  into  hig  affluents  ere  they  join  these  barrier  to  effect  (w  here  the  intervening  sands  permit;  a junction 
Much  of  the  northern  parts  of  their  basins,  with  the  Indus.  .. 

CibS*  jfci«  ,5,4tricta  and  Tangir,  immediately  south  of  } As  all  this  country  ban  been  geographically  surveyed,  theoutlino 

of  th**i  r,,i,ia>ns  to  ho  explored.  Within  historic  times  much  of  the  disjointed  hydrographical  network  which  forn«  the  western 
c,£. . er  Swat,  Panjkora,  and  Kunar  nllfys  was  occupied  hy  catchment  of  tho  Indus  between  Attok  and  the  Gomul  (where  tho 
i*s,  the  limits  of  their  occupation  being  traceable  by  the  , political  boundary  of  Baluchistan  intervenes}  may  bo  best  studied 
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on  the  map*  of  the  Indian  Survey.  The  frontier  valley*  belong 
to  two  distinct  geological  tyjiea.  They  arc  either  deep,  steep- 
sided  valleys,  with  rapid  stream*  carrying  quantities  of  debris,  or, 
where  the  upheaval  of  the  river  bed  has  been  too  rapid  for  the 
cutting-down  action  of  the  river,  and  the  grade  ha*  been  lessened, 
an  alluvial  plain  has  been  formed,  which  affords  a broad,  open, 
aud  gently-rising  ramp  leading  up  to  the  Afghan  plateau.  Such 
are  the  valleys  of  tbo  Kuram  and  the  Tochi.  The  general  flow  of 
all  these  frontier  affluent*  of  the  Indus  front  the  Afghan  plateau 
to  the  plains  of  tbo  Dcrajat  is  directly  across  the  axis  of  the 
minor  frontier  range*,  which  lie  packed  in  parallel  lines  of 
ridge  and  furrow,  funning  a series  of  grades,  or  steps,  from  the 
lower  to  the  higher  level.  The  stream*  rise  on  the  plateau  west 
of,  and  beyond,  the  prominent  line  of  highest  elevation,  breaking 
straight  through  tne  hard  wind* tone  or  limestone  ranges,  and 
forming  deep  gorges  where  they  {hiss  ; whilst  their  tributaries, 
joining  almost  at  right  angles  in  long  narrow  lateral  valleys, 
wash  the  softer  clays  aud  shales  from  off  the  surface  of  the 
harder  rocks,  and  carry  down  the  debris  to  assist  in  grinding 
through  the  limestone  barriers.  The  frontier  hill*  between 
the  Gomul  and  the  Kuram  present  many  instances  of  inch 
narrow  gateways  to  the  Afghan  highlands  ; to  the  south  of  tho 
Gomul  they  form  the  most  prominent  typo  of  ogicmng  into  tuo 
hills. 


Two  important  river  basin*  of  Afghanistan,  belonging  to  that 
central  system  which  has  no  connexion  with  the  sea,  have  been 
examined,  and  many  interesting  facte  couuectod  with  them  remain 
to  be  recorded.  The  Hurt  Rud,  or  river  of  Herat,  which  loses 
itself  in  the  Tejcnd  oasis  north  of  the  Trans-Caspian  Railway, 
and  west  of  Merv,  risen  in  the  western  slope*  of  the  Koh-i-Babs, 
the  mountain  mass  which  abuts  on,  and  close*,  the  Hindu  Ku»h 
to  tho  west  of  Kabul.  It  run*  a remarkably  straight  course  west- 
ward through  a narrow  trough  from  Daolatyar  to  Obeh.  This 
trough  lies  between  the  southern  ridge  of  tho  groat  Central  Afghan 
water.-died,  which  hold*  tho  head  - waters  and  sources  of  the 
Murghab  on  tho  north,  and  the  narrow  water-parting  formed  by 
tho  Band-i-Haian  ami  Koh-i-Sufed  on  the  Mouth.  From  this 
latter  divide  the  tributaries  of  the  Farah  Rud  and  other  rivers  of 
the  Sistan  baain  take  their  rise.  The  deeply -eroded  valley  of 
the  Hari  Rud,  filled  in  with  the  detritus  washed  dawn  by  periodi- 
cal floods  from  the  soft  loess  formation*  of  sand  and  clay  which 
enc-use  it,  is  of  great  fertility  in  it*  lower  aud  wider  reaches  between 
Oboh  aud  Kuhaan,  &0  miles  west  of  Herat ; but  it*  upper  course  is 
barren  and  sand-spread,  winding  amidst  the  bleak  wind-swept 
uplands  of  the  highest  central  elevation*  in  Afghanistan.  The 
most  notable  features  about  the  Lower  Hari  Rud  are  the  absolute 
exhaustion  of  its  water*  in  the  early  summer  seasons  of  irrigation, 
aud  the  rapidity  with  which  natural  processes  of  denudation  are 
lowering  it*  bounding  watersheds.  Immediately  north  of  Herat 
th-  central  water-divide,  which  ia  locally  known  by  the  name  of 
Siah  Bub uk  (but  to  which  the  general  term  Paropamihiis  ha*  been 
giwn  in  order  to  preserve  a historical  designation  which  belongs 
mure  correctly  to  the  Hindu  Kush),  i*  Wing  reduced  so  rapidly  to 
a final  stage  of  rounded  curve*  and  gentle  declivities  that  it  is 
already  possible  to  drive  a wheeled  carriage  across  it  without  any 
preliminary  road-making.  The  sources  of  the  Holmand,  like 
tho>e  of  the  Hari  Rud,  lie  in  the  recesses  of  tho  Koh-i-Baba  to  the 
west  of  Kabul,  it*  infant  stream  parting  the  Unai  pass  from  the 
Ink,  the  two  chief  passes  on  the  well-known  road  from  Kabul  to 
Bamian.  For  fifty  miles  from  it*  source  it*  course  i*  ascertained 
but  beyond  that  point  for  the  next  fifty  no  European  has  followed 
it.  About  the  parallel  of  33°  N.  lat.  it  enters  tho  Zamindawar 
province,  which  lie*  to  the  north-west  of  Kandahar,  and  thence- 
forward it  is  a well-mapped  river  to  its  termination  in  the  Lagoon*, 
or  Hamun,  of  Bistan.  This  grc.it  central  depression,  which  is 
about  1700  feet  above  sea-level,  aUo  receives  the  waters  of  several 
northern  affluents,  of  which  the  Harut,  the  Farah,  aud  tho  Kiuuh 
arc  the  principal.  They  draiu  the  highland*  occupied  by  the 
Tiiuutni  soction  of  tho  Chah.tr  Aimak.  About  the  upper  affluents 
of  the  Farah  lie  the  fertile  valley*  which  surrounded  Taiwan, 
the  capital  of  the  ancient  kingdom  of  Ghor,  aud  here  the  Taimani 
highland*  culminate  in  peaks  rising  to  a height  of  over  12,000 
feet  above  K*  level.  For  200  miles  due  east  of  Taiwan  there 
stretches  a region  of  barren  highland  desolation  marked  by  Maks 
of  11,000  to  13,000  f«;cf,  the  home  of  the  Hai.vra*.  Herein  is 
enclosed  a northern  section  of  tho  valley  of  the  Helmand,  and  in 
tins  portion  of  tho  valley  is  situated  Ghizao,  marking  a great  mad 
from  north  to  south.  No  other  place  of  any  significance  js  known 
in  tbi*  region.  All  these  northern  affluent*  of  the  Si*tan  Hamlins 
partake  more  of  tire  na  ure  of  highland  river*  thin  the  broad  and 
comparatively  placid  Helmand.  Throughout  its  great  southern 
curve  the  Helmand  shapes  an  even  and  solitary  eour-c,  receiving 
n«  contributions  from  cither  side,  through  a vsllev  which  i* 
exceedingly  narrow,  but  fertile  and  green,  and  full  of  the  W 
re. ics  of  departed  township*  belonging  to  that  Kaiani  kingdom 
wire  h once  central  on  kala  Fath.  From  the  Helmand,  near  it* 
great  bend  northwards,  a most  extensive  system  of  irrigation  wa* 


t once  deviled,  a system  which  watered  hundreds  of  square  mile* 
of  now  barren  plain  to  the  west. 

A noteworthy  feature  of  the  Sistan  lagoon  ia  that  in  times  of 
excessive  flood  it  overspreads  a vast  area  of  country,  both  to  the 
north  and  south,  shutting  otf  the  capital  of  Sistan  (Xasirabad) 
from  surrounding  districts,  and  spreading  through  u channel 
southwards  know  n as  Shelag  to  another  great  depression  called 
thoGand-i-Zirreh.  This  great  salt  swamp  mahout  1000 feet  lower 
in  elevation  and  is  situated  s<>  close  to  the  Helmand  a**to  leave 
but  a few'  miies  of  broken  ridge  between.  By  that  ridge  al) 
communication  with  Sistan  must  pass  in  time  of  flood.  Si*  tan 
becomes  a promontory  connected  with  the  desert  south  of  the 
i Helmand  by  that  isthmus  alone.  Recent  boundary  proceeding* 

1 have  included  it  within  the  Amir's  territory.  The  Afghan  basin 
I of  the  Oxus  includes  a part  of  the  Pamir*  and  all  Badukshan 
ami  Afghau  Turkestan.  lUduk*han  is  drained  by  two  main 
rivers— -the  Kokcha  (or  river  of  Faizabad)  and  the  Khanalad, 
which  take*  it*  naure  from  a town  ou  its  banks.  Above  tho 
Kokcha  junction  tho  Oxua  Is  a mount ain-brod  river,  receiving  no 
contributions  of  any  importance  from  the  Afghan  side.  Below 
the  Khanabad  the  Oxua  i*  a river  of  the  plains  ; and  as  far  as 
Khamiab,  w here  it  ceases  to  be  ike  boundary  of  Afghanistan,  no 
■ Afghan  river  of  any  importance  reaches  it-  The  Taskkurghan 
river,  the  Band-i-Amir  or  Balkh  river,  the  Shihurghnti,  and  the 
1 Andkhui,  all  Htart  for  it,  bringing  down  snow-fed  torrents  from 
the  Koh-i-Baba,  aud  Band-i-Turkestan  in  spring,  and  tailing  otf 
into  the  countless  irrigation  channels  in  the  Balkh  plain : but 
neither  in  winter  nor  in  summer  do  sny  of  them  cross  the  fringe 
of  sand  desert  that  lie*  south  of  the  Oxus  river  in  cultivation. 
This  appears  to  be  duo  to  tho  alteration  of  the  plain  levels  by  a 
gradual  process  of  upheaval  quite  as  much  a*  to  the  absorption 
of  t lie  water-supply  in  irrigation.  Where  these  river*  run  into 
irrigation  tho  plain  is  highly  cultivated  ; but  the  Oxus  iUelf  is  no 
longer  utilized  for  agricultural  purposes,  except  within  a com  para- 
lively  narrow  fringe.  This  fringe  is,  however,  of  considerable 
local  importance  (see  Oxrs).  On  the  western  borders  of  Afghan 
Turkestan  the  Murghab  river  and  the  Iluri  Rud  lone  themselves 
in  the  Men*  and  Tcjend  oases.  The  Murghab  starts  from  ti  e 
Firozkhoi  highlands  (the  northern  scarp  of  which  is  defined  by 
the  Band-i-TurkesUo),  and,  after  traversing  that  plateau  from 
oast  to  west,  it  turns  north  through  deeply -cut  defiles  to  Bala 
Murghab,  ami  effects  a final  junction  with  the  Ku*hk  near  Panideh. 
At  Bala  Murghab  the  valley  is  open,  with  tho  loess  formation  of 
the  Chul  bounding  it  on  either  hand.  Beyond  Panjdeh  it  emerge* 
into  the  Yulatan  desert. 

.1 fountain  Systems. — Tho  dominant  mountain  system 
. of  Afghanistan  ia  tho  Hindu  Kush,  and  that  exteik* 
; sion  westwards  of  its 'wator-dividc  which  is  indicated  by 
| rlie  Koh-i-Baba  to  tho  north-west  of  Kabul,  and  by  the 
| Firozkhoi  plateau  (Karjistan),  wrhich  merges  still  farther  to 
the  west  by  gentle  gradients  into  tho  Paropamisus,  and 
which  may  be  traced  across  the  Hari  Rud  to  Mu&ltad. 

Th©  culminating  peaks  of  the  Kah-i-Haba  overlooking  the 
sources  of  the  Hari  Rud,  tho  Holmand,  the  Kunduz,  and  th® 
Kabul,  very  nearly  reach  17,000  feet  in  height  (Shah  Fuladi,  tho 
highest,  is  10,870),  aud  from  thorn  to  the  south-west  long  spur* 
divide  tho  upper  tributaries  of  the  Helmand,  and  separate  its 
basin  from  that  of  the  Farah  Rud.  These  spurs  retain  a consider- 
able altitude,  for  they  are  marked  by  peak*  exceeding  11,000  feet. 
They  sweep  iu  a broad  hand  of  roughly  parallel  ranges  to  the 
south -w**t,  preserving  their  general  direction  till  they  abut  on 
! the  Great  Regis  tan  dea.rt  to  the  west  of  Kandahar,  where  they 
terminate  in  a series  of  detached  and  broken  anticlinal*  whoa* 
f»idfa  are  swept  by  a sea  of  encroaching  sand.  The  long,  straight, 
level-hacked  ridges  which  divide  the  Argandah,  the  Taruak,  and 
Arghastan  valleys,  and  flank  the  route  from  Kandahar  to  Ghazni, 
determining  the  direction  of  that  route,  are  outliers  of  this 
system,  which,  geographically,  includes  the  Khojak,  or  Khwaja 
A in  ran,  range  in  Balucnistan. 

North  of  tho  main  water -divide  of  Afghanistan  the  broad 
synclinal  plateau  into  which  the  Hindu  Ku*h  i*  meived  is 
traversed  by  th®  gorges  of  the  Saigban,  Bamian,  and  Raman! 
tributaries  of  the  Kunduz,  and  farther  to  the  west  by  the  Band-i- 
I „ ,rLw  Balkh  river.  Between  the  debouchmcut  of  the  Upper 
Murghab  from  the  Firozkhoi  uplands  into  the  comparatively  low 
level  of  the  valley  above  Bala  Murghab,  extending  eastwards  in  a 
nearly  straight  line  to  the  upper  sources  of  the  Shiburghan 
■•dream,  the  Hand-i-Turkestan  rang©  forms  tho  northern  ridge 
1 Hit  ween  the  plateau  and  the  sand  fonuation*  of  the  Chul.  It  is 
a level,  straight -backed  line  of  sombre  mountain  ridge,  from  th® 
‘"*Vf  which,  as  from  a wall,  the  extraordinary  configuration  of 
that  immense  loess  deposit  called  the  Chul  oan  lie  seen,  stretching 
away  northwards  to  the  Oxus  —ridge  upon  ridge,  wave  upon  wave, 
jike  a v*,t  yellow-gray  sea  of  storm -twisted  billow*.  The  Band-i* 

* Turkestan  anticlinal  may  be  traced  eastwards  of  the  Balkh-ab 
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((lie  Band-i-Amir)  within  the  folds  of  the  Kara  Koh  to  the 
Kudu,  and  beyond ; but  the  Kara  Koh  doe*  not  mark  the 
northern  wall  of  the  great  plateau  nor  overlook  the  sands  of  the 
Oitw  plain,  as  does  the  Band-i -Turkestan.  Here  there  intervenes 
a second  wide  synclinal  plateau,  of  which  the  northern  edge  is 
(Mined  by  the  flat  outlines  of  the  Elburz  to  the  south  of  klazar-i- 
Sharif,  and  immediately  at  the  foot  of  this  ran#;  lie  the  alluvial 
Rats  of  Manir  anti  Tashkurghan.  0]»jK»site  Tashkurghan  the 
Oxus  plain  narrows  to  a short  25  miles.  On  the  south  this  great 
bead  of  roughly  undulating  ventral  plateau  is  bounded  by  the 
Kobi-lUla,  to  the  west  of  Kabul,  ami  by  the  Hindu  Kush  to  tho 
north  and  north-east  of  that  city.  Thus  the  main  routes  from 
Kabul  to  Afghan  Turkestan  must  cross  either  one  or  other  of 
these  mages,  and  must  traverse  one  or  other  of  the  terrific  defiles 
whirl*  have  been  carved  out  of  them  by  the  upper  tributaries  of 
tie  riven  running  northwards  towards  the  Oxus.  Probably  in 
no  country  in  the  world  are  there  gathered  together  within  com- 
paratively narrow  limits  so  many  clean-cut  waterways,  measuring 
thousands  of  feet  in  depth,  affording  such  a stupendous  system  ot* 
narrow  roadways  through  the  hills. 

AfVr  the  Hindu  Kush  and  tho  Turkestan  ranges,  that  of  the 
Sited  Koh,  which  divides  Ningrahar  (or  the  valley  of  Jalalabad ) 
from  Kuratn  an  l tho  Afridi  Tirah,  is  the  most  important,  as  it  ia 
the  most  impressive,  in  Afghanistan.  But  the  general  features  of 
th*  8a ted  koh  have  been  sufficiently  described  already,  and  it 
only  remains  to  illustrate  its  configuration  in  relation  to  the 
madia  systems  about  Kabul,  and  south  of  Pexhawur.  The 
highest  peak  of  the  Safed  Koh,  Sikaram,  is  15,000  feet  above 
sea-level.  From  this  central  dominating  p ttk  it  fall*  gently 
towards  the  west,  and  gradually  subside*  in  long  spurs,  reaching 
to  within  a few  miles  of  Kabul  and  barring  tho  nwl  from  Kabul 
to  Ghazni.  At  a i*oint  which  is  not  far  east  of  the  Kabul  meridian 
an  eflaboot  is  directed  southwards,  which  becomes  the  watcr- 
puting  between  the  Kurntu  and  tho  Logar  at  iShnurgardan,  and 
can  be  traced  to  a connexion  with  the  great  watershed  of  the 
frontier  dividing  tho  Indus  basin  from  that  of  Hclinand.  Thin 
main  watershed  retains  it*  high  altitude  far  to  the  south.  There 
are  i.r«ks  measuring  over  12,000  feet  on  the  divide  between  the 
Tochi  and  the  Ghazni  plains.  At  the  eastern  extremity  tho 
Sited  Koh  splits  and  spreads  into  aeveral  branches.  Between 
th*se  branches  are  the  Bazar  valley  ; tho  Bara,  which  receives 
the  Maidan  drainage  ; the  Khankr,  and  other  leaser  valleys. 
Tbs  Afridi  Tirah  is  hut  an  unland  basin  hold  within  tho  arms  of 
w«ne  of  the  minor  Safed  Koh  spurs,  which,  from  the  peculiarity 
of  its  formation  and  its  narrow  drainage  outlet,  contains  a vast 
depth  of  highly  fertile  alluvial  soil. 

Between  the  Safed  Koh  and  the  Gomul  (where  lies  the  official 
bxmdary  of  Baluchistan)  tho  frontier  mountain  system  is  more 
irregular  than  it  is  Botith  of  that  river,  where  ari  invariable 
system  of  dose  parallel  flexures  predominate*.  The  first  devolop- 
Cieutaef  this  system  are  recognizable  in  the  long  straight  ridge* 
trending  from  north -cast  tosouth-  west,  which  may  tie  seen  to  the  west 
°I  i 5**^*  *l!'*'^nK  the  Wariri  group,  forming  "the  dividing  line  of 
the  Indus  basin.  But  this  configuration  ia  not  *o  apparent  in  the 
hill*  or  in  those  between  the  Ktiram  and  the  Kaitu,  where 
the  mountain*  are  massed  in  more  Independent  and  isolated 
Kreuij*,  Fa.-iri}g  steeply  westwards  and  culminating  on  their 
••tfani  summits  in  peaks  11,600  feet  aliovc  sea-level.  But  the 
conformation  of  crumpled  limestone  ridges,  overlaid  with 
lertury  deposit!,  which  pervades  all  Afgltanistan  and  Balu- 
entstatt,  prevails  also  throughout  WuiiislaB  and  deteniiuiv*  its 
pucrsl  outlines.  The  extension  of  a long  ridge  towards  the 
intlu*,  which  curves  in  a grand  sweep  northwards  overlooking  the 
ffT'  u?lro,^u<,c>  * welcome  break  into  th*  monotonous  regularity 
ei  On  this  ridge  is  the  frontier  hill  station  of 

Shaikh  lludin, 

Gtology, — So  far  as  we  know  at  present  the  geological 
-story  of  Afghanistan  differs  widely  from  that  of  India, 
hen,  somewhere  at  the  commencement  of  the  Cretaceous 
period,  the  peninsula  of  India  was  connected  by  land  with 
lagaacar  and  .Southern  Africa,  all  Afghanistan,  Balu 
anLl  Persia  formed  jsirt  of  an  area  which  was  not 
v~P*.  continuously  below  sea-level,  but  which  exhibited 
^rt«itioiiH  of  land  and  sea.  The  end  of  tho  Cretaceous 
peno<l  «aw  the  commencement  of  a series  of  great  earth 
, nt®nta  ushered  in  by  volcanic  eruptions  on  a scale 
■ . 118  hius  never  since  witnessed,  which  resulted 

anl  t >aVa^  the  Himalaya  by  a process  of  crushing 
elding  of  the  sedimentary  rocks  till  marine  fossils 
orced  to  an  altitude  of  20,000  feet  above  the  sea.  It 
that DOt  i ^ ^er**My  ago,  and  even  late  in  that  age, 
much  of  the  land  area  of  Afghanistan  was  raised 


above  the  sea-level.  Then  the  ocean  gradually  retired  into 
the  great  Central  Asian  depressions. 

Everywhere  there  have  been  great  and  constant  changes  of 
level  since  that  jwriod,  and  the  process  of  flexure  and  the  forma- 
tion of  anticlinal*  traversing  the  northern  district*  of  Afghanistan 
is  a process  which  is  still  in  action.  So  rapid  has  been  the  bind 
elevation  of  Central  Afghanistan  that  the  erorive  action  of  rivers 
has  not  been  able  to  keep  |*cc  with  that  of  upheaval ; ami  th* 
result  all  through  Afghanistan  (but  specially  marked  in  the  great 
central  highlands  between  Kabul  and  Herat)  is  the  formation  of 
those  immensely  deep  gorges  and  defile*  which  are  locally  known 
os  "daras."  One  of  these,  in  tho  Astonib,  to  the  south-east  of 
Maimana,  is  hut  30  yard*  aide,  and  i*  enclosed  between  perpen- 
dicular limestone  cliffs  1500  feet  high.  Throughout  Afghan 
Turkestan  and  Afghanistan  the  lowest  beds  belong  to  a marine 
Carboniferous  era.  These  are  overlaid  by  a long  succession  of 
strata,  partly  marine  and  partly  fluviatile,  forming  an  unbroken 
eerie*  up  to  Jurassic  times.  On  the  upturned  and  denuded  edge* 
of  these  strata  enormously  thick  beds  of  Cretaoeoiis  limestone  rest 
unconforniably  ; above  these,  again,  marine  and  freshwater  duparita 
are  spread.  Cricsbach  considers  that  tho  general  outline  of  tho 
land  configuration  ha*  remained  much  the  same  since  Pliocene 
times,  and  that  the  force  which  brought  about  the  wrink- 
ling of  the  older  deposits  still  continues  to  add  fold  on  fold. 
The  highland*  which  ahut  olf  tho  Turkestan  provinces  from 
Southern  Afghanistan  have  afforded  tho  best  opportunities 
for  geological  investigation,  and,  as  might  l*  expected  from 
their  geographical  fiosition,  the  general  result  of  the  examina- 
tion of  excised  section*  leads  to  the  identification  of  geological 
affinity  with  Himalayan,  Indian,  and  Persian  region*.  The 
general  configuration  of  the  Turkestan  highland*  ha*  been  already 
indicated.  Against  the  last  great  fold  which  terminate*  tin* 
mountain  area  northwards  are  ranged  the  Teiliariea  and  recent 
deposit*.  North  of  Maimana  they  form  low  undulating  loess  hills, 
in  which  most  of  the  Uand-i-Turkestan  drainage  is  lost.  This  wide- 
spreading  loess  area,  formed  partly  of  wind-blown  sand  and  partly 
of  detritus  from  the  mountains,  is  know  n as  Chul,  and  merges  into 
the  great  plains  south  of  the  Oxus  river,  a great  part  of  which  ia 
covered  with  modern  aerial  deposits.  Beneath  this  Chul  formation 
the  older  beds  of  the  outer  and  Turkestan  range*  dip  and  jo-s*  to 
an  irregular  outcrop  near  the  bank*  of  the  Oxus.  Between  tho 
Oxus  and  the  hills  then;  ha*  already  been  formed  a rise  or  flexure 
in  the  ground,  which  extends  moro  or  lea*  parallel  to  the  northern 
rdga  of  the  lull*,  and,  shutting  in  the  cultivated  area  of  the 
plains,  arrest*  all  tributaries  seeking  to  effect  a junction 
with  the  Oxus  from  the  south,  and  leads  to  the  formation  of 
marshes  and  swamp*.  Thi*  appears  to  bo  the  commencement  of 
a new  anticlinal  which  has  alter'd  the  level*  of  the  Halkh  plain, 
and  ia  indicative  of  those  elevating  processes  which  may  have 
l»«en  effective  within  historic  times  in  changing  the  climate  and 
the  agricultural  proa  poets  of  this  jiart  of  Central  Asia.  The  Oxus 
itself  is  steadily  encroaching  on  its  right  bank*  ami  depositing 
detritus  on  tho  left. 

No  fresh  discoveries  of  minerals  likely  to  bo  of  high  economic 
value  to  Afghanistan  have  been  made  of  lata  years.  Such  as  are 
known  and  worked  at  present  have  been  worked  from  very  ancient 
times,  and  their  capacity  is  not  likely  to  develop  greatly  under 
tho  Kabul  Government.  The  most  important  feature  in  this 
connexion  which  was  noted  by  the  geologist  of  the  Russo- 
Afghan  Commission  is  tho  existence  ot  vast  coal  beds  in 
Northern  Afghanistan. 

There  arc  no  glaciers  now  to  bo  found  in  Afghan  1 urkestan ; 
but  evidence*  of  their  recent  existence  are  abundant.  The  great 
boulder  bed  terrace*  in  some  of  the  valleys  of  the  northern  slopes 
of  the  Fcrvtzkhoi  plateau  are  probably  or  glacial  origin.  In  the 
mountain*  west  of  Kabul  glaciers  have  retired,  leaving  tho 
moraines  perfectly  undisturbed.  They  were  probably  cotcmporary 
with  the  older  alluvia. 

Climate. — Over  an  area  so  large  a-s  Afghanistan,  involving 
aucli  varied  conditions  of  geographical  conformation,  we  find, 
as  we  might  expect,  a varied  climatic  record.  Taking  the 
highlands  of  the  country  as  a whole,  there  ia  no  great 
difference  between  the  mean  temperature  of  Afghanistan 
and  that  of  the  lower  Himalaya.  Koch  may  bo  placed  at 
a point  between  50*  and  60’  F.  But  the  remarkable 
feature  of  Afghan  climate  (as  also  of  the  climate  of  Balu- 
chistan) is  its  extreme  range  of  temperature  within  limited 
periods.  The  least  daily  range  in  Northern  Afghanistan  is 
in  the  cold  weather,  tin*  greatest  in  the  hot.  For  seven 
months  of  the  year  (from  May  to  November)  this  range 
exceeds  30*  F.  daily.  The  coldest  month  of  tho  year 
is  February,  the  mean  minimum  being  17’  F.,  ami  tho 
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maximum  38',  in  the  northern  Herat  districts.  Wares  of 
intense  cold  occur,  lasting  for  several  days,  and  one  may 
have  to  endure  a cold  of  12'  below  loro,  rising  to  a 
maximum  of  17"  Mow  freezing  • [saint  The  eastern 
reaches  of  the  Hari  Rud  river  are  frozen  hard  in  waiter, 
apuls  and  all,  and  the  people  travel  on  it  as  on  a road. 
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from  that  of  Chitral,  and  this  continue®  to  denote  the  eastern 
limits  ol  Afghanistan  till  it  nearly  touches  the  Chitral  nver 
opposite  the  village  of  Arnawui.  45  mile*  south  of  Chitral.  Here 
the  Bathed  and  CUitral  valleys  unite  and  the  boundary  passes 
to  the  water-divide  cast  of  the  Chitral  river,  after  crossing  it 
br  a spur  which  leave*  the  insignificant  Arnawai  valley  to 
the  north  ; along  this  water-divide  it  extends  to  a jwint 
nearly  opposite  the  quaint  old  town  of  Pasliat  in  the  Lunar 
ri  x»*>r  hno  Imiiunp  the  Kunar  in  its  course  aoutu- 


thence  following  a course  nearly  t - 

Kotal.  From  the  abutment  of  the  Hindu  kueh  on  tho  Sarikol  u 


indication*  than  there  are  in  India.  The  north-west  MIMi  ... — -- — - 

blizzards  which  occur  in  winter  and  spring  are  the  most  the  Pamir  region*  to  Li undi 
noticeable  feature  and  their  influence  » clearly  felt  on  tte  | 

Indian  frontier.  The  cold  la  then  intense  and  the  force  of  I ^ from  ccrtaiu  outlying  independent  frontier  districts,  *11  of 
the  wind  cyclonic.  It  was  it  blizzard  of  this  nature  which  which  lit  bt.yond  the  boundary  which  Britain  inherited  from  the 
proved  so  disastrous  to  the  Afghan  Boundary  Commission  ( Sikhs,  and  which  a still  J^cogdaedsj  rij^hunt  U^a. 


Commencing  with  the  Persian  bonier  at  Zulfikar 
Rud  river,  the  boundary  * 
a line  roughly  parallel  I 
about  35  mile*  to  the  north 
Jamshidl  territory  at  a point 
Duktenn,  but  is  now  tue  Russian  station  of  Kushk,  and  the 
terminus  of  a brsuch  railway  from  Mervc.  The  Russian  Kushk 
in  about  'JO  miles  below  the  old  Jamshidi  settlement  of  the  same 
name,  itself  about  15  miles  north  of  the  crest  of  the  ParopamiltlS. 
The  height  of  the  Russian  station  t»  about  2000  feet  abovo  sea,  ! 
and  there  is  a rise  of  4000  feet  to  the  crust  of  the  Paropamisus. 
From  here  to  Herat  (roughly  25  miles)  the  fall  is  about  3500  feet. 
From  Kushk  the  boundary  run*  north-east,  crowing  the  MurgUab  j 
near  Maruchak  (which  is  an  Afghan  fortress),  and  thence  jmissc* 
north  east  through  the  loess  hills  of  the  Cliul,  ami  the  undula-  | 
ting  deserts  of  the  Aleli  Turkmans,  to  the  Oxus,  leaving  the  valleys 
of  Charahamba  and  of  the  Andkhui  (towhich  it  runs  approximately 
parallel)  within  Afghan  limit*.  These  valley*  denote  the  limit* 
of  cultivation  in  this  direction.  Throughout  all  this  region  tlio  i 
boundary  is  generally  of  an  artificial  character,  marked  liy  pillars, 
but  it  is  here  and  there  indicated  by  natural  feature*  forming  I 
local  lines  of  water-parting  or  water-course.  The  boundary  meets  ! 
the  Oxus  at  Khamiab  at  the  western  extremity  of  the  culti- 
vated district  of  Khwaja  SiUr,  and  from  that  point  to  the 
eastern  cud  of  Lake  Victoria  in  the  Pamir*  the  main  channel  of 
the  Oxus  river  forms  the  northern  limit*  of  Afghanistan  (see 
Oxt’s).  Eastwards  from  Lake  Victoria  the  frontier  line  was 
determined  by  the  Pamir  Boundary  Commission  in  1895.  A part 
of  the  little  Pamir  is  included  in  Afghan  territory,  but  the 
boundary  crosses  this  Pamir  before  the  great  bead  northwards  of 
the  Ak*u  takes  place,  and,  passing  over  a Berios  of  crags  and  uu- 

. i.i 


Kaujut,  Chitral,  Bajaor,  the  Mohmand  district*,  Swat,  and  Boner 
arc  all  included  in  this  fringe  of  quad-independent  territory, 

- - * ' * — i by  it  is  of 

Afghanistan 

iboimr  more  imm.dii.tvly  under  Briti.1.  |oiitic«i  control),  tax 
never  vet  bran  included  witlffu  tile  red  line,  Frem  the  neigh- 
bourhood or  Lnndi  KoWl  tlio  bouodxry  l»  carried  to  the  noted 
Kuh  overlooking  the  Afridi  Tireh,  .nd  then,  rounding  off  the 
cultivated  portion.  of  the  Karen,  valley  below  the  1 eiwar,  it 
croe.es  the  Kaitu  and  l«ase<  to  the  upper  tenches  of  the  lochn 
Crowing  these  ngein,  it  is  continued  ou  the  west  of  » aarutu, 
finally  .triking  the  Gonial  river  at  Domaudi.  So  far  it  lias 
di Tilled  AlghaniaUn  from  the  independent  provu.ee  ol  me 
Punjab.  South  of  the  Uomul  it  sopnretes  the  interesU  of 
Afghanistan  from  those  of  Baluchistan.  The  Pnigsb  indepcml* 
ent  provinces1  are  tn.ver.vd  by  certain  routes  (the  Wuuhar,  uie 
Kuram,  tlio  Tochi,  and  the  Uomul}  whicli  are  he,d  by  UnUnn 
the  Hari  [ arms,  and  guarded  by  regular,  or  militia  in  Britnd.  |*Jf-  ' 


Political  Boundaries — In  the  realm  of  political  8®°-  \ wfcic|,  although  the  degree  oi  independence  injured  by  it  is  of 
graphy,  whilst  no  great  changes  have  lately  been  effected  a different  eharacier  altogether  from  that  enjoyed  by  I 
in  the  political  status  of  Afghanistan  as  an  independent 
state  subject  to  llritish  nuerainty,  more  exact  definition 
has  been  given  to  the  extent  of  territory  under  Kabul  rale ; 
ami  the  geographical  limits  of  the  Amir  e responsibility 
have  boen  more  distinctly  laid  down  by  the  delimitation 
of  boundaries.  These  delimitations  commenced  with  the 
Basso- Afghan  Conunission  of  1685,  and  they  concluded 
with  the  Mohmand  expedition  of  1897,  at  the  close  of  a 
long  aeries  of  disjointed  efforts  arising  out  of  the  agree- 
ment signed  at  Kabul  in  November  1893. 


ilUCDIBWU  l SCO  UAUimniA.v,,  so  so. - . , 

u linn  which  i*  largely  defined  by  the  channel*  of  the  hnmlar  a 
the  Kadanai  to  a point  beyond  Urn  Sind  Peehin  terminal  ntatwn 
of  New  Cbaman,  wegt  of  the  Khojak  range,  and  then  drops  aoutn- 
w anls  to  Shorawak  ami  Nuthki.  From  Nuahki  it  crosses  tho 
llt-lmand  desert,  touching  the  crest  of  a well-defined  niountai 
watershed  for  a great  part  of  the  way,  and,  leaving  (.hagai 
Baluchi* tan,  it  strikes  nearly  west  to  the  Persian  fron Her,  ana 
joins  it  on  the  Koh-i-Malik  Slab  mountain,  south  of  install.  wo 
poinU  of  tit  is  j*nrt  of  the  Afghan  boundary*  are  notable.  It  leaves 
home  of  the  most  fanatical  of  the  Durant  Afghan  people  on  t 
Hal  itch  side  of  the  frontier  in  the  Toba  district,  north  ot  the 
Quctta-Chaman  Hue  of  railway  ; and  it  passes  50  miles  south  ol  tne 
lidmand  river,  enclosing  within  Afghanistan  tlie  only  approsc 
to  8 is  tan  from  India  which  i*  available  during  the  reasons ^ol 
Hclmand  overflow.  Between  Afghanistan  and  1 er-ta  • 
itouudarv  was  defim-d  by  Sir  F.  Goldsmtd’*  Commission  in  le<- 
from  the  Malik-Siah-Koh  to  the  Hclmand  Hamfins;  beyona 
those  lagoon*  to  the  northwanl  it  i*  still  indefinite  tiLl  it  touche 
the  district  ot  Hashtadura  in  lat.  84*  15'.  Hero  again  a small 
section  of  about  40  miles  has  been  delimit**!  as  far  as  the  lian 
Rud  river  at  Toman  Agha  (some  12  mile*  Iwlow  huhsanj 
and  from  this  jioint  to  Zulfckar  the  Hari  Rud  is  it*eu  t 
boundary. 

Afghan  Provinces. — Within  the  limits  of  this  boundary 

r , — , r „ — . — the  chief  |jrovittces  of  Afghanistan  are  those  of  Kabul, 

traversable  mountain  ridges,  is  lost  on  the  Chine**  frontier  in  the  Zabul  (or  Kandahar)  Herat,  and  Afghan  Turkestan.  Tho 
snow  field*  of  Sarikol.  Bending  back  west  wards  upon  itself,  , Kabul  nmvince  mainlv  /for  it  is  not  possible  to  enter  into 

the  line  of  Afghan  frontier  now  follow*  the  water-parting  of  I J™1  1’™™**  1 .‘Vr  nmvincial 

the  Hindu  Kush;  and  a*  tho  Hindu  Kush  absolutely  overhang*  I details  as  regards  these  indefinite  internal  \ 
the  Oxu*  nearly  opposite  Iahkamlsh,  it  follow*  that,  al  this  point,  boundaries)  includes  the  Kabul  basin,  and  Roll. 
Afghanis.ua  ia  about  10  util»*  wide.  Thus  a small  and  highly  j originally  signified  all  tho  country  of  tho  Suliuian  and 
elevated  portion  of  the  State  extend*  ra-slward*  from  it*  extreme  I Khaihar  hills  so  fir  as  thev  are  occupied  by  Ta  that  US  »>-, 

north-eastern  corner,  and  i*  attached  to  tho  groat  Afghan  quadri-  I , .IUU8  80  as  U’7  ' I c:K;  on  the 

lateral  by  the  thin  link  of  the  Paifia  valley.  These  narrow  »«««  Bajaor  on  the  north  to  leshtn  alJd 
limiu  (called  Wiikhan)  include  the  lofty  epur*  of  the  northern  south,  and  from  tho  Indus  to  Ghazni  and  the  KhojaK  in 
flank  of  the  Hindu  Kush,  an  im]>o*»able  barrier  at  this  point,  the  west  The  word  lloh  means  the  same  as  Koh  (a 

nmnnuinwthc  Itoh  mounfinoera  are  tta 

of  the  Hindu  Ku*h  continues  to  form  the  boundary  between  , history.  By  the  late  boundary  demarcation  a j«art  ot  it 
Afghanistan  ami  those  semi -independent  native  states  which  i lias  become  indc|>endent  of  Afghanistan,  and  the  nauiu 
fringe  Kashmir  in  thin  mountain  region,  until  it  reaches  Kafiri»tan.  might  conveniently  lw  applied  to  all  tluit  independent 

From  near  the  Purah  pass  (11,800  feet),  which  connects  Chitral  . e 1 1 

with  tho  I'anja  lor  Oxus)  river,  a loii|«,  straight,  snow-clad  spur  i These  province*  have  been  included  in  a political  agency  distinct 
roaches  southwards,  which  divides  the  Lafiristau  valley  of  Basbgol  from  the  Punjab  since  the  above  was  writteu. 
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•purs  of  the  Safod  Koh.  Then  occurs  the  Kuram  valley  an]  the 
irregular  mountain  belt  oeeunied  by  the  Shiah  Tims  and  Jsiis. 

..j:  l-w 


i»ri[i  of  territory  which  now  intervenes  as  a buffer  between 
British  India  ami  Afghanistan.  Zabul  includes  Siatan, 
and,  although  well  enough  known  to  Afghans,  the  name 
has  been  superseded  in  colloquial  English  by  Kandahar. 
It  may  be  arid  to  include  the  Helmut!  basin.  Herat  is, 
broadly  speaking,  the  basin  of  the  Hari  Rud  ; and  Afghan 
Turkestan  includes  the  plains  of  lialkh  and  HudakshAn. 

Chief  Lit  ia. — The  jrolitical  and  commercial  activity  of 
Afghanistan  centres  abont  the  three  cities  of  Kabul, 
Kandahar,  and  Herat,  notices  of  which  occur  elsewhere 
in  the  Encf.  Hrit.  Of  other  well-known  cities  of 
Afghanistan,  Ualkh  (the  mother  of  cities),  and  Ghazni  are 
m~  0 ■ ” ■ — • " 


,,  - ---  -- — e — bv  the  Miiuih  Tuns  and  Jans. 

Mere  once  more,  aa  at  Lundl  Khana,  Britiah  India  touches  Afchan- 
istan  on  the  IV.hawur  .purs,  the  valley  of  the  Kursni  being  held 
by  Until],  levies.  Nest  there  Intervenes  a rough  independent 
monntainous  dotnEt  drained  hy  the  Kaitu,  between  the  Kuram 
and  Tool!,  where  again  the  British  line  of  occuiation  penetrates 
thr  frontier  to  the  Afghan  boundary.  Beyond  this,  to  the  south, 
lies  uie  .Switzerland  of  the  frontier,  WazirisUn  forming  a 
•.•piirate  geographical  ami  ethnographical  division  from  therieet 
“ the  frontier.  From  the  Klwiber  to  the  Gomul  the  character- 
i»tics  of  the  borderland  aru  wide,  llattish  valleys,  with  compare- 
tivHr  gentle  gradients  tilling  in  the  open  spaces  between  hills 
which  are  gradually  Wing  lowered  hy  process  uf  denudation. 

Ihcra  in  lltt  fa  nf  that  tf.orts.wzl  ......I*,..  11  1 St 


u.«uic»u,  i»iau  iiu-ai  muuier  01  citie*),  ana  Mhazm  are  Th..-,  t '1  * " V i < “'bhwww. 

:..w  of  the  p«t,  JIazar-i-Skarif  is  a religious,  and  Tush-  o?l £ tonT™ 

kurg.wn  a commercial  centre  for  the  Ox  us  provinces  of  r.»  . ... 

Af^iwn  Turkestan.  Maimana,  Andkhui,  Klmnabad  and  j The  term  Afghan  really  applies  to  one 

Fnizabad  are  all  places  of  noto— walled  towns,  with  local  scffl^u  ol,1>'  the  mixed  conglomeration  of  nationalities 
commandants,  or  governors,  and  busy,  well-filled  Uizaars  J*110.*1  *orms  l^e  of  Afghanistan,  but  this  is  the 

^ ^ indeed,  mom  wudcsprca.1  signs  of  general  in'-  Afghan  in  Af- 


dmurial  activity  in  Afghan  Turkestan  than  there  are  in 
the  Herat  and  Kandahar  provinces  of  Southern  Afghan- 
atan,  where  wide  spaces  exist  which  do  not  include  a 
single  town  of  importance.  This  is  cajiecially  the  case 
towards  the  western  frontier,  where,  however,  such  local 
roatrea  as  lanth  and  Subzawar,  anti  such  smaller  industrial 
communities  as  Adraakand,  Kin,  and  many  other  frontier 
villages,  would  undoubtedly  develop  into  significance  if 
encoumged  by  a railway. 

Iidtpaidtnl  Triha. — Collaterally  with  .Afghanistan  the 
pohtical  geography  of  that  independent  strip  of  territory 
Jdueh  intervenes  between  the  Afghan  frontier  and  British 
tmlsa  TO|Utres  notice,  for  some  of  it  formed  iwrt  of  the 
Aghan  Durant  empire,  together  with  a large  mutton  of 
tbe  Punjab  and  Srnd.  It  is  only  aineo  18%  that  this 
rpttulent  “buffer"  territory'  has  l>ecome  a political 


Ml’itv  kt.  fU  • ,,  J a poiiucai  (nmu-r  into  tne  lotia  iHgniaini*  north  of  the  khojak,  wher 

Wt  1 ^ , creatlon  the  present  Afghan  boundary.  arc  repreaentad  by  Aoltakzai  and  Sadozai  elans.  They  oj 

waetber  it  long  survives  beyond  the  red  line  of  the  1,10  *Plbul  districts  as  B*rakz»i  (the  Amir  s clan),  ami  as 
idinjah  or  not,  assuredly  it  will  never  form  part  of  ' m-u^1  ailJ  Vusufzai  they  occupy  the  hills 

Afghanistan  again. 


again, 

Jlhi^n  wa*er*‘bvi,lo  of  the  Hindu  Kush  there  reaches 

•brand  , .*“je  *trlb  mountainous  country,  fanned  by  its 
On  ti.  » .,  s ’P”*-  10  ',he  l“Mcrs  of  the  I'eshuwnr  plain. 
,™,“  1.‘!  district  la  bounded  by  Alghan- 


ghunistan  dates  from  the  middle  of  the  18th  century,  when 
Ahmad  .Shah  carved  out  Afghanistan  from  the  previous 
conquests  of  Xadir  Shah,  and  called  it  thu  Durani  empire. 

Tile  Afghans  claim  to  be  J?ca.»./mtrf,  and  insist  on  their 
descent  from  the  tribes^  who  were  carried  away  captive  from 
Palestine  to  Media  by  Nebuchadnezzar.  Vet  tliey  claim  to  be 
Fukhtun  (or  Fathan)  iu  common  with  ail  other  Fusli  tu-a  peaking 
tribes,  whom  they  do  not  admit  to  be  Afghan.  The  bond  of 
affinity  between  the  various  peoples  who  eotnjHJse  the  I’&than 
community  is  him ply  the  bond  of  a common  language.  All  of 
them  recognize  a common  code  or  unwritten  law  called  Fukhtun- 
wali,  which  appears  to  be  similar  in  geneial  character  to  the  old 
Hebraic  law,  though  modified  by  Mahommodan  ordinances,  ami 
strangely  similar  in  certain  particulars  to  Kajput  custom. 

Since  their  national  independence  the  Afghans  of  Afghanistan 
have  styled  themselves  Durani,  They  are  settle*!  prijhci  pally  in 
the  Kandahar  country,  extending  into  Siatan  and  to  the  borders 
of  the  Herat  valley.  Eastward  they  spread  across  the  Afghan 
border  iuto  the  Toba  highlands  north  of  the  Khojak,  where  tliey 

a ra>  rnnnraanfAil  liv  AxlraVvsl  sn.1  Sa/lnmi  «l.n.  TV.—.  jQ 

as  Mah* 

they  occupy  the  hills  north 
of  the  Kabul  river,  liajaor,  Swat,  Buncr,  and  part  of  the  Peshawur 
plains.  AH  the  newly -d-'inarratwl  inilejx'iutrtii  provinces  north 
of  the  Pcahawur,  and 'south  of  tho  Chitral  and  the  Gilgit  Ivasin, 
arc  |N<oplc<l  with  Afghans  who  are  thus  oubdde  the  frontier  of 
Afghanistan. 

After  tho  Afghan  the  dominant  fxsnplc  are  the  I'ulhtun,  or 
Ftitiiana,  who  are  nsnr«‘«mtcd  by  a variety  of  tribe*,  many  of 
which  are  recognized  as  being  of  Indian  origin.  These  non- 
Afghan  Fathans  occupy  the  hilly  region*  on  the  immediate 
British  frontier.  The  Afridi,  Jowaki,  and  Orakzai  clans  hold  the 
highlands  immediately  south  of  the  Khaihar  and 
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Pactys  of  lleitKlotus,  who  also  mentions  tho  Aprytie  or  Afridi. 
In  the  utter  absence  of  written  history  or  of  trustworthy  genealogi- 
cal evidence,  the  origin  of  must  of  the  Fathan  clans  is  likely  over 
to  remain  a mystery.  It  ia  enough  that  we  can  trace*  their 
existence  in  the  regions  they  now  occupy,  or  iu  contiguous 
districts,  from  the  days  of  Herodotus.  Tin*  immediate  connexion 
of  Britain  with  tho  Fathan  of  the  Indian  border  makes  him  an 
important  item  in  frontier  ethnography  ; but  he  is  not  (within 
the  limits  of  Afghanistan)  to  be  considered  os  a political  factor 
of  anything  like  equal  importance  with  the  Ghilzai. 

The  Ghilsai  is  reckoned  a Fathan,  and  ho  is  connected  with 
the  Afghan  ; but  he  is  of  an  entirely  distinct  origin,  and  he  only 
claims  ties  of  faith  and  affinity  of  language  with  other  Afghan 
{•copies — ho  docs  not  admit  kinship.  The  popular  theory 
of  the  origin  of  the  Ghilzai  traces  him  to  the  Turkish  tribe 
of  Kilji,  once  occupying  districts  bordering  the  upper  course 
of  the  Jc-xartcs,  anil  affirms  that  he  was  brought  into  Af- 
ghanistan by  the  Turk  Sabaktegin  in  the  10th  century  of  our 
era.  However  that  may  be,  the  Ghilzai  clan*  now  rank  collec- 
tively as  second  to  none  in  strength  of  military  and  commercial 
enterprise.  They  arc  a fine,  manly  race  of  people,  and  it  is  from 
some  of  their  most  influential  clans  (Suliman  Khcl,  Nasir  Khe], 
Klutrotis,  Ac.)  that  the  main  body  of  povittdah  merchants  is 
derived.  These  frontier  commercial  traveller*  trade  between 
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to  the  bills  again  ere  the  rammer  boat  set*  in.  Thousand!*  of 
thorn  may  ho  found  during  the  winter  months  circulating 
through  tho  farthest  district*  of  the  peninsula,  where  it  not 
infrequently  happens  that  they  prove  to  lw  troublesome,  if  not 
dangerous,  visitors.  The  Bataan,  however,  who  find*  his  way 
across  tho  aea  to  Australia  is  not  of  tho  Ghilzai  tribe.  Hu 
usually  belong*  to  the  K»kur  section  of  l’atharu,  who  occupy  a 
large  district  In  Baluchistan.  Ghilzai  chiefs  take  a lead  in  tho 
lolitics  of  the  country  and  pones*  much  influence  at  the  court 
of  Kabul. 

Underlying  Hie  predominant  Afghan  and  Ghitzai  elements  in 
Afghan  ethnography  is  the  Tajik,  representing  the  original 
Persian  possessor  of  the  soil,  wl»o  still  speaks  his  mother  tongue,  j 
There  arc  pure  Persians  in  Afghanistan,  such  m the  Kizzilbashe*  ' 
of  Kabul,  and  the  Naoshirwanis  of  Kharatt ; but  tho  name  Tajik 
appears  to  be  applied  only  to  an  admixture  of  original  Arab  and  1 
Persian  stock  (such  as  tfse  Dchwars),  who  are  the  slaves  of  the 
community — hewers  of  wood  and  drawers  of  water.  Everywhere 
lhe  Tajiks  are  the  cultivators  in  rural  districts,  and  tho  shop- 
keepers  and  clerks  in  tho  towns.  The  Taiik  is  as  much  the  slave 
of  the  Pa:han  in  Afghanistan  as  is  the  Hindki  (whose  origin  is 
similar)  in  the  plains  of  tho  Indus.  Vet  tho  Tajik  population 
of  the  richly-cultivated  districts  north  of  Kabul  proved  them-  ] 
i=elves  to  be  of  good  fighting  material  in  the  Afghan  war  of 
1879-80,  and  the  few  KixzilLashcs  that  are  to  be  found  in  the 
ranks  of  the  Indian  army  are  good  soldiers. 

Next  in  ini|*orunce  to  the  Tajik  is  the  Hangul  Ilayara,  who 
also  speaks  a dialect  of  Persian,  and  belongs  to  the  Shiah  sect  of 
Mahommeduus.  The  Hazara  are  descendants  of  military  colonists 
introduced  by  Chcnghiz  Khan  ; they  occupy  all  tho  highlands 
of  the  upper  Hclmand  valley,  spreading  through  the  country 
between  Kabul  ami  Herat,  as  well  aa  into  a strip  of  territory  on 
the  frontier  slope*  of  tho  Hindu  Kush  north  or  Kabul.  In  the 
western  provinces  they  arc  known  as  the  Chahar  Aimak  (Hazaras, 
Jxmshidos,  Taimanis.  And  FerozkhoU},  and  in  other  districts 
they  are  distinguished  by  the  name  of  the  territory  they  occupy.  I 
They  are  pure  Mongols,  intermixing  with  no  other  races  (chiefly  i 
for  tho  reason  that  no  other  races  will  intermix  with  them),  1 
preserving  their  language  and  their  Mongol  characteristics 
uninfluenced  by  their  surroundings,  having  absolutely  displaced 
the  former  occupants  of  the  Hazarajat  and  Glior.  They  make 
good  soldiers  and  excellent  pioneers.  Tho  Amir's  companies  of 
engineers  arc  recruited  from  tho  Hazaras,  and  they  form  perhaps 
tho  mod  effective  corps  in  his  heterogeneous  army. 

In  Afghan  Turkestan  wo  find  the  Tajik  mixed  with  Turkish 
races —the  Ushak  and  Turkman.  Much  interesting  literature 
exists  about  the  Turkman,  tho  original  Turk  of  Asia.  By  some  i 
ethnographers  ho  is  associated  with  the  red-skinned  Rajput  in  j 
those  early  days  when  he  was  known  to  ancient  geographers  at 
Skyth,  Others  see  in  him  an  offshoot  from  tho  same  original 
•ourocs  which  developed  the  Teuton,  Ho  is  at  any  rato  non-  I 
Mongolian,  and  the  old  rwo  hatred  between  Turk  and  Mongol  it  i 
hardly  lets  bitter  now  than  it  was  in  tho  days  of  Zthir-u-din  ! 
Matiommcd,  otherwise  called  Bab.ir.  tho  royal  Turk  adventurer  I 
who  founded  ihit  dynasty  of  Turkish  emperors  on  tho  throne  of  I 
Delhi  which  has  boon  known  to  parturily  as  “Moghul."  The 
chief  Turkman  tribes  left  to  Afghan  rule  aro  tho  Alicli  of  tho 
Daotabibad  • Andkhui  districts  and  the  Eraari  of  th«  Khwaju 
Salar  section  of  tho  Oxua  frontier.  Originally  robbers  nnrl  raider*, 
they  are  all  of  them  now  engaged  in  agricultural  pursuits. 

North  of  Kabul,  in  the  KohUtun  that  borders  Kafiristan,  are 
certain  race*  of  mixed  origin  spiking  Persian  dialects,  such  as 
tbo  Nimchas,  Rafis,  Ac.,  who  fringe  round  the  central  mountain 
wilderness  of  Kafiristan,  where  are  to  bo  found  secluded  vallevs 
and  glow  containing  tribes  and  people*  (collectively  called  Kafirs), 
who  »[xy*k  dialect*  innumerable,  and  who  wen  till  lately  ind**- 
] tendon!  of  Afghanistan.  Remnants  of  the  ancient  lUktria, 
flotsam  and  jetsam  from  old  Crock  colonics,  intermingled  with 
p-oplo  of  Indian  origin  forced  upwards  from  tho  plains,  are  all 
represented  in  tho  KatmsUn  wilderness.  Ti»o  ethnography  of 
Kaflristin  still  requires  elucidation.  The  well-known  claim  of 
tho  Kitir  to  be  considered  as  of  Greek  extraction  is  partially 
up  ported  by  the  late  identification  of  a tribe  of  Kamdealt  in 
lower  Bwhgnl  with  the  ancient  Nicanns  of  Arrian's  history  ; an  l 
it  seems  prothible  that,  with  the  progress  of  scientific  investiga- 
tion, recent  theories  of  reengnixahte  Greek  elements  in  the  popu- 
lation of  certain  districts  south  of  Kabul  will  be  fully  sustained. 

anl  Passes. — Omitting  tho  group  of  northern 
routes  to  India  from  Central  Asia,  which  nua  between 
Kashmir  and  Afghanistan  through  the  defiles  of  Chitrul 
and  of  the  Indus  (sen  Hini»u  Kush),  the  highways  of 
Afghanistan  may  U;  classed  under  two  Lewis : (1)  Foreign 
trudu  routes,  and  (2)  Internal  communications. 

Of  tho  many  routes  which  cro*s  tho  frontier*  of  Afghanistan 
the  most  important  commercially  arc  tho**  which  connect  the 
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Oxus  region*  and  the  Central  Asian  Khanates  with  Kabul,  and 
those  which  load  from  Kabul,  Ghazni,  and  Kandahar  to  tho  plains 
of  India.  Kabul  is  linked  with  Afghan  Turkestan  and  Badak- 
ahan  by  three  main  lines  of  communication  across  the  Koh-i-Raba 
and  tho  Hindu  Kush.  One  of  these  route*  follow*  the  Balkh  river 
to  its  head  from  Taihkurghan,  and  then,  preserving  a high  general 
love)  of  8000  to  9000  feet,  it  passes  over  the  water-divides  sc  par&ting 
the  upper  tributaries  of  the  Kundtu  river,  and  drops  into  the  valley 
formed  by  another  tributary,  at  Bamian.  From  Bamian  it  passes 
over  the  central  mountain  chain  to  Kabul  either  by  the  well- 
known  passes  of  Irak  (marking  the  water-divide  of  the  Koh-i-Uaba) 
and  of  Unai  (marking  tho  sumniit  of  the  Ranglakh,  a branch  of 
the  Hindu  Ku*h),  or  elac,  turning  eastward*,  it  crosses  into  the 
Ghorband  valley  by  the  Shibar,  a mss  which  is  considerably 
lower  than  the  Irak  and  is  very  seldom  snowbound.  From  the 
foot  of  tho  Unai  pass  it  follows  the  Kabul  river,  and  from  the 
foot  of  the  Shibar  it  follows  the  circuitous  route  which  is 
offered  by  the  drainage  of  the  Ghorband  valley,  to  Charikar,  and 
thence  southwards  to  Kabul.  The  main  point*  on  this  route  are 
Haibak,  Bajgah,  and  Bamian.  It  is  full  of  awkward  grades  aw! 
minor  passes,  but  it  does  not  maintain  a high  level  generally,  no 
pass  (if  the  Shibar  route  be  adopted)  much  exceeding  10,000 
feet  Tliat  this  has  for  centuries  been  regarded  a*  uto  main 
mute  northward  from  Kabul,  the  Buddhist  relict  of  Bamian  and 
Haibak  bear  silent  witness ; but  it  may  Iw  doubts  whether  tho 
Amir's  talent  for  roadmaking  has  not  opened  out  better  alter- 
native lines.  One  of  his  roads  connects  Haibak  with  tho 
Ghorband  valley  by  the  Chahardar  j»o*h  across  the  Hindu  Kush. 
The  miss  1b  high  (nearly  14,000  feet),  but  the.  wad  is  excellently 
well  laid  out,  and  the  route,  which,  south  of  Haibak,  traverses  a 
corner  of  tho  Ghori  and  Baghlan  districts  of  Badakshau,  i*  more 
direct.  A third  route  also  j susses  through  Badakshan,  and  con- 
nects Kundux  with  Charikar  by  the  Khawak  j*ass  and  Ptnjahir 
river.  Tho  latter  joins  the  Ghorband  elo*u  to  Cliarikar.  The 
Ivliawak  (11,600  feet)  is  not  a high  twas;  the  grades  an*  (Iff  and 
the  snowfall  usually  light.  This  high  road  is  stated  (on  Afghan 
authority)  to  be  kept  open  for  khatila  traffic  all  the  year  round 
by  the  employment  of  forced  labour  for  clearing  snow.  It  is  a 
roosatly-davtlojwd  route  arid  rat  of  great  importauce  to  Kabul, 
both  strategically  and  commercially.  Routes  (asning  westwards 
to  tho  Afghan  highlands  through  the  mountain  barriers  of  the 
frontier  between  Peshawar  and  tho  Gomul  occur  at  intervals 
along  the  western  border,  and  in  this  northern  section  of  the 
north-west  frontier  they  are  all  well  marked.  The  Khaibar, 
Ktirant,  and  Tochi  are  Uio  best  known,  inasmuch  as  all  these 
lines  of  advance  into  Afghanistan  are  held  by  British  trooja  or 
Indian  levies.  But  tho  lately-explored  Bara  valley  route  into 
tho  heart  of  the  Afridi  Tilth  is  not  to  be  altogether  overlooked, 
although  it  is  not  a trade  route  of  any  importance.  The  Khaibar 
route  is  described  elsewhere.  It  should  lx*  noted  that  it  was  not 
in  ancient  times  the  main  route  of  advance  from  Kabul  to 
Pethawur.  From  Kabul  the  old  route  followed  the  Kabul  river 
through  the  valley  of  Laghman  (or  Lamghan,  as  the  Afghans  call 
it)  over  a gentle  water- parting  into  the  Kunar  valley,  leaving 
Nangrahar  and  Jalalabad  to  the  south.  From  tho  Kunar  it 
crossed  into  Rajaor  by  one  of  several  open  and  comparatively 
easy  Dosses,  and  from  Bajaur  descended  into  India  cither  by  the 
Malakand  or  same  other  contiguous  frontier  gateway  to  the  plains 
of  Peshawur.  Tho  Kurani  route  involves  the  Peiwar  and  the 
Shutargardan  passes  (8600  ami  10,800  fret  respectively)  across 
the  southern  extensions  of  the  Sated  Koh  range,  and  has  never 
Iwen  a great  trade  route,  however  suitable  as  an  alternative  military 
lino  of  advance.  Although  trade  at  present  does  n»t  extend 
largely  between  Afghanistan  ami  India  by  the  Tochi  route,  lining 
locally  confined  to  the  valley  and  the  districts  at  its  head,  yet 
this  is  the  shortest  and  most  direct  route  between  Ghazni  and 
the  frontier,  and  in  tho  palmy  days  of  Ghazni  raiding  was  the 
road  by  which  the  great  robber  Mahmud  occasionally  descended 
on  to  the  Indus  plains.  Traces  of  his  raiding  and  roadmaking 
are  still  visible,  but  it  ia  certain  that  he  made  use  of  the  inoro 
direct  route  to  Peshawur  far  more  frequently  than  he  did  of  the 
Tochi.  The  exact  nature  of  tbo  connexion  between  the  head  of 
t’fm  Tochi  and  the  Ghu/tii  plain  i*  still  unknown  to  u*.  The 
fJomwl  is,  and  has  ever  been,  the  great  central  trade  route 
between  Afghanistan  and  India  ; ana  the  position,  which  has 
lately  been  occupied  by  a British  post  at  Wana,  will  do  much  to 
ensure  its  continued  popularity.  Tho  Gomul  involves  no  passes 
of  any  great  difficulty,  although  it  is  impossible  to  follow  tho 
actual  course  of  tho  nver  on  account  of  tho  narrow  defiles  which 
have  been  cut  through  tho  recent  conglomerate  bed*  which  flank 
the  plains  of  tho  Indus.  It  hat  been  carefully  surveyed  for  a 
possible  railway  alignment ; and  an  excellent  road  now  connects 
Tank  (at  its  foot)  with  tho  Zhob  liue  of  communications  to 
Quetta,  and  with  Wana  on  the  southern  flank  of  Waxiristan. 
1 ho  Gomul  routo  is  of  immense  importance,  both  a**  a commercial 
and  strategic  line,  and  iu  both  particulars  ia  of  far  higher 
significance  than  either  tho  Kuram  or  the  Tochi. 
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Of  tic  interior  lin**  of  communication,  those  which  connect  the 
gnat  cities  of  Afghanistan,  Herat,  Kabul,  and  Kandahar  are 
obviously  the  most  important.  Between  Kabul  ami  Herat  there 
b no  “ royal"  road,  the  existing  route  jaasing  over  the  fre* 
quest ly  snowbound  wastes  that  lie  bolow  the  southern  flank 
of  the  great  Koh-i-Baba  into  the  upper  valleys  of  the  Hari  Hud 
tributaries.  It  is  a waste,  elevated,  desolate  region  that  the 
toot*  traverses,  and  the  mm  itself  is  only  open  at  certain  seasons 
of  the  year,  between  Kabul  and  Kandahar  exists  the  well-known 
tad  oft-traversed  route  by  Ghuxni  and  Kalat-i-Ghilzai.  There  is 
hat  one  insignificant  water- jai  ling— orkotal— a little  to  the  north 
of  Uhuni ; and  the  road,  although  unmade,  may  be  considered 
equal  to  any  road  of  its  length  in  Europe  for  military  purposes. 
Between  Kandahar  and  Herat  there  is  the  recognized  trade  route 
which  crosses  the  liclmand  at  Girishk  and  parses  through  Furuh 
and  Sal. '2a war.  It  include*  about  360  milts  of  easy  road,  with 
•pica  where  water  is  scarce.  There  is  not  a pass  of  any  great 
importance,  nor  a river  of  any  great  difficulty,  to  be  encountered 
from  end  to  end,  but  the  route  if  flanked  on  the  north  between 
KittJahar  and  Girishk  by  the  Zamipdawar  hills,  containing  the  most 
truculent  and  fanatical  clans  of  all  the  Southern  Afghan  tribes. 
Little  need  be  said  of  the  65  miles  of  route  between  Kandahar 
and  the  Baluchistan  frontier  at  New  Chaman.  It  is  on  the  whole 
a rout*  across  open  plains  and  hard,  atony  “dasht" — * route 
which  would  offr-r  no  great  difficulties  to  that  railway  extension 
hum  Chaman  which  has  so  long  born  contemplated.  A very 
tonsidirahle  trade  now  passes  along  this  route  to  India,  in  spite 
of  tb>-  almost  prohibitive  imposts  of  the  Amir  ; but  the  trade 
does  not  follow  the  railway  from  New  Chaman  to  the  eastern  foot 
of  the  Khojsk.  This  part  of  the  line  is  officially  “boycotted" 
by  the  aooit  at  Kabul,  and  long  strings  of  oamus  may  still  bo 
am  from  the  train  wiudow*  path  ntlv  treading  their  alow  way 
ever  the  Khojak  pt»$  to  Kila  Abdallah,  whilst  the  train  alongside 
them  rapidly  twists  through  the  mountain  tunnel  into  the  Pc  shin 
valbiy. 

SUttiitu*. — No  trustworthy  statistics  exist  showing 
cither  present  numbers  or  fluctuations  in  the  population 
of  Afghanistan,  Within  the  Amir's  dominions  there  are 
probably  from  four  to  five  millions  of  people,  and  of  these 
the  vast  majority  are  agriculturists. 

Th* cultivator*,  including  landowner*,  tenant*,  hired  labourers, 
uri  Mam,  represent  the  working  population  of  the  country,  and 
■s  industrious  and  successful  agriculturist*  they  are  unsurpassed 
to  Asia.  They  have  carried  the  art  of  irrigation  to  gnat  j»cr- 
twttoB,  and  they  utilize  every  acre  of  prolitable  soil.  Certain 
Chilzai  clans  are  specially  famous  for  their  skill  in  the  construc- 
tion of  tho  karri  or  underground  water-channel.  There  are  two 
Mrv.  !it5  in  most  parts  nf  Afghanistan ; the  first  (consisting  of 
eerea;*  and  koihc  pea*  and  beans)  i<  reaped  in  summer,  aud  the 
Hyj  }P  autumn,  when  rice,  millet,  Mian  (panioum  haUcom), 
*n»l  Indian  corn  ripen,  Vast  quantities  of  fruit  are  grown  and 
« port'd  to  India  from  both  Kabul  and  Kandahar.  A&afcetida 
u tadigcmoa  to  the  western  districts  and  also  forms  a consider* 
it«m  of  rxj«ort, 

Tiie  tnanufocinrcs  of  the  country  have  not  developed  much 
• iinng  recent  years.,  Pustins  (diccpskin  clothing)  u»d  the  many 
v»netiea  of  camel  and  gnat's  hair  cloth  which,  under  tho  nuns 
■.  .***•’  "karak,”  Ac.,  are  manufactur'd  in  the  northern 
tstneta , are  still  the  chief  local  product*  of  that  i*art  of  Afghan- 
wuii.  Herat  and  Kandahar  are  famous  for  their  silks,  although 
urge  proportion  of  the  manufactured  silk  found  on  the  Herat 
' ,ct’  **11  *s  many  of  the  felts,  carpets,  and  embroideries, 
rc  brought  from  the  Central  Asian  khanates.  The  district  of 
e t produces  many  of  the  smaller  sort*  of  carpet*  (“oatidbu" 
of  rrPW*t?)tof  excellent  design  and  colour,  the  little  town 
urukaiul  U ing  especially  famous  for  this  industry  ; hut  they 
i.t  „//l  "L“lt0fnIiar,,d  with  the  beet  products  of  Eastern  Persia 
■ the  Turkman  districts  about  Panjdvh. 

.«  e non,adlc  Afghan  triKsof  the  west  are  chiefly  pastoral,  and 
for  if  °°  * *,,ufh'-rn  Herat  and  Kandahar  provinces  is  famous 

t /*  ^Oouty.  In  this  direction,  the  late  iiouiidarv  settlement* 
n^oJIIlr0  ^ 4 considerable  development  of  local 

r„  ■ A large  quantity  of  wool,  together  with  silk,  dried 

K*ri(Uh«  rote*1”  a*,afa:tuK  hods  it*  way  to  India  by  the 

to  accurate  trade  statistic*,  there  bring 
fv  V.  worthy  syBtem  of  registration.  The  value  of  th**  imports 
tm.  Af  U ,m,w  in  IW2*«  wo*  estimated  at  221,000  Rx  (or 
of  1**^?^!*  ' !u  ^ it  was  little  over  217,000  Rx,  the  period 
iirliifl  i ttderinediate  depression  Wing  in  1897.  These  imp. i ts 
dr  ' fruit*,  grain,  wool,  silk,  hides,  tobacco, 

K»bui  l>r?T**'u,,a  (ghi,  Ac.).  All  this  trod*  emanates  from 
hear v ,1k  , ',8  no  tram.it  trade  with  Bokhara  owing  to  the 

India  v w!!i  . ^ I***5  Amir.  The  value  of  tin*  export*  from 
wauul  also  shows  great  fluctuation.  In  the  year  1802-3 


I it  was  registered  at  nearly  611,000  Rx.  In  1804*5  it  had  sunk 
to  274,000  Rx,  and  in  1890  it  figured  at  294,600  Rx.  The  chief 
items  are  cotton  good*,  sugar,  and  tea.  In  1898-99  the  imports 
I from  Kandahar  to  India  were  valued  at  330,000  Kx,  and  the  ex* 
ports  from  India  to  Kandahar  at  about  264,000  Rx.  Three* 

I fourths  of  the  exports  consist  of  cotton  good*,  and  three-eighth* 
of  the  imports  were  row  wool.  The  balance  of  the  imports  was 
chiefly  mode  up  of  dried  fruits.  Comjmrisou  with  trade  statistics 
of  previous  years  on  this  side  Afghanistan  is  difficult,  owing 
to  the  inclusion  of  a Urge  section  of  Baluchistan  aud  Persia 
within  the  official  “Kandahar"  returns;  but  it  does  not  appear 
that  the  value  of  the  Western  Afghanistan  trade  is  much  on  tho 
increase.  Tho  opening  up  of  the  route  between  Quetta  aud 
I SixUn  ha*  doubtless  affected  a trade  which  was  already  seriously 
I hampered  by  the  Amir's  short-sighted  restrictions. 

Th«  Government  of  Afghanistan  i»  monarchical,  and  suocct* 

I sion  to  the  throne  is  hereditary.  There  are  five  chief  political 
! divisions  in  the  country  — namely,  Kabul,  Turkestan,  Herat, 
Kandahar,  and  lUdak.duui,  each  of  which  is  ruled  by  a “naib** 
or  governor,  who  is  directly  responsible  to  the  Amir.  Under  the 
governors  of  provinces  the  noble*  and  kozis  (or  district  judges) 
dispense  justice  much  in  the  feudal  fashion.  A]  art  from  the 
I universal  system  of  bribery  ami  spoliation  to  which  they  give  rise, 
feudal  methods  ate  more  popular  (and  possibly  more  effective 
with  a people  like  tho  Afghans)  than  high  courts  and  tho  slow 
machinery  of  civil  law  would  be.  Swift  even-handed  justice  is  by 
< no  means  rare  in  Afghanistan. 

The  Afghan  army  probably  numbers  nearly  50,000,  distributed 
between  the  military  centres  of  Herat,  Kandahar,  Kabul, 
Maz.ir-i-si.anf,  Jalalabad,  and  Asmar,  with  detachment*  at 
froutirr  out  jousts  on  the  side  of  India.  The  Amir’s  factories  at 
Kabul  for  arms  and  ammunition  are  said  to  turn  out  about 
20,000  cartridge*  and  15  rifle*  daily,  with  2 guns  per  week  ; but  it 
is  probable  that  means  are  available  for  the  acquisition  of  other 
I military  equipment  than  that  manufactured  in  the  country. 

Financially,  Afghanistan  has  never,  since  It  first  became  a 
kingdom,  been  able  to  j»ay  for  it*  own  government,  public  works, 
and  army.  There  appear*  to  be  no  inherent  reason  why  this 
should  be  so.  Whilst  it  can  never  (in  the  absence  of  any  great 
mineral  wealth)  develop  into  a wealthy  country,  it  can  at  least 
support  its  own  population  ; and  it  would,  but  for  tho  short* 
sighted  trade  policy  of  the  Amir,  certainly  have  risen,  during 
the  last  twenty  years  of  peace,  to  a position  of  respectable 
solvency.  Its  revenue*  (about  whith  no  trustworthy  informa- 
tion is  available)  are  subject  togr<»t  fluctuations,  and  probably 
n ver  exceed  tho  valuo  of  oue  million  sterling  |*  r annum.  They 
fell  in  Sher  Ali's  time  to  £700,000.  The  original  subsidy  to  the 
Amir  from  the  Indian  Government  was  fixed  at  120,000  Rx  per 
Annum,  but  in  1893  in  c onnexion  with  tho  boundary  settlement 
it  was  increased  to  180,000  Rx. 

The  religion  of  the  country  throughout  is  Mahommedan.  Next 
to  Turkey,  Afghanistan  is  the  most  powerful  Mahommedan 
kingdom  in  existence.  The  vast  majority  of  Afghans  are  of  tho 
Sunni  sect ; but  there  are,  in  their  midst,  such  powerful  com- 
munities of  Shishit  as  the  Hazara*  of  tho  central  distric  ts,  tho 
Kizrilbashc-s  of  Kabul,  and  the  Tons,  or  Turis,  of  tho  Kuram 
border,  nor  in  there  between  them  that  bitterness  of  sectarian 
animosity  which  is  so  marked  a feature  in  India.  The  Kafirs  of 
the  mountainous  region  of  Kafiristan  alone  are  non- Main  >nimc-dan. 
Th.-v  arc  sunk  in  a paganism  which  seems  to  embrace  some  faint 
reflexion  of  Greek  mythology,  Zoroastrian  principles,  and  the 
tenets  of  Buddhism,  originally  gathered,  nodoubt,  from  the  varied 
elements  of  their  mixed  extrac  tion.  Those  contiguous  Afghan 
tribes  once  included  in  Kafiristan,  who  have  not  so  long  ago  been 
converted  to  the  faith  of  Islam,  are  naturally  the  most  fanatical 
aud  the  most  virulent  upholders  of  the  faith  around  them.  In 
, *nd  shout  the  centre  of  civilization  at  Kabul,  instances  of 
I Chszidom  are  comparatively  rare.  In  the  western  provinces 
about  Kandahar  (amongst  the  Duran  i or  true  Afghans— the 
people  who  specially  claim  to  be  Bcti-i-Iaracl).  and  especially  in 
Zamindawar,  the  spirit  of  fanaticism  runs  high,  and  every  other 
Afghan  is  a po-silde  Ghazi— a man  who  lias  devoted  his  life  to  the 
extinction  of  other  creed*.  . . , . . - . 

Education  is  confined  to  most  elementary  principles  in  Afghan- 
iatan.  Of  acbools  or  colleges  for  the  purpose*  of  a higher 
1 education  befitted  to  the  sons  of  noblemen  aud  the  mors  wealthy 
! merchant*,  there  is  absolutely  none ; but  the  village  school  i* 
an  ever-present  and  very  open  spectacle  to  the  passer-by.  Hens 
the  younger  bov*  arc  collected  and  instructed  in i the  rudiments 
of  reading,  writing,  aud  religious  creed  by  the  village  niuila,  or 
priest,  who  tin  re  by  acquires  an  early  influence  over  the  Afghan 
mind.  The  method  of  teaching  is  confined  to  that  wearisome 
system  of  loud-voiced  repetition  which  is  to  annoying  a feature 
in  Indian  schools  : and  the  Koran  is  of  course,  the  textbook  in 
all  forms  of  education.  Every  Afghan  gentleman  can  n ad  and 
apeak  Persian,  which  is  the  language  of  the  court,  and  which  1*. 
i,U-  d,  more  often  In  aid  in  Kabul  than  Pushtu  ; bnt  beyond  this 
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ETjquirrrarnt  (to  which  rnuct  ccruinlv  be  cdiiwi  the  »rU  and  B 
of  oood  mauDcrs)  education  norma  to  be  limited  tutta  j gi 
f.bvhi.  al  development  of  the  youth  by  iu, traction  in  borwman  fr 
iiTm  .tnl  feat,  of  .kill.  Such  advanced  education  a.  tt«Ri»  , 
AfghamsUo  i»  centr.-d  in  the  pneaU  and  phyuciaua;  but  the 

iV^i^J£S^SS!SSL  b~u m.p»d and eureeyed  I a, 
JSSSZ"  account  of  the  ^tty  h»  W,  uuMm^  | 
Artart  from  the  survey  reports  an>l  gazetteers  ot  the  in  nan 
Government,  the  following  are  the  chief  I 1 

formation  : — K vvt.  HiUary  «/<*«  wp  ' 

MallkooX.  History  •/  Ajthaatttaa.  J-ondon,  *•  0 

SlUl-so.N.  “Jalalabad  Bopon,  Afti  /Vot^u^  U Wi».  „ 
I)c  U V.  Bill!*.  Afjhaaistaa  and  the  Afykme.  London, 

1HT9  ; "The  Ethnography  of  AfghaluaUn,  driohc  Quarterly 
fterirtr,  Oct.  1SWL— Major  lloLDlcn  Geographical  Rceulta  of  b 
the  Afeharj  Campaign."  RfJ.d.  Prer.,  To!,  i.  18t9.~HcxaalAN.  t 
The  Afyhan  H'or.  Izmdon,  1*81.— Major  W.  Biioioroor.  ■ j 
- Report,  on  Bart  of  the  Uhiirai  Connlry,  .cpplenientarv  paper, 
j”Xvd.  i.  l'art  III.  IMS.— C.  L Cniranren.  "Afghan  and  0 
Persian  f ield  Notea,"  Heel.  Harvey  of  India,  voL  Its.  lart  1.  . 

188®  • "Kiehl  Notia  from  AfghaniaUn,  Orel.  tsmaetj  of  Ww.  t 
toL  sis.  Part  IV.  1S8S. -Capuiu  A.  C Uia  ( 

Jltni  /ace  to  foe,  .a  Ana.  Edinburgh,  l&S,.-Major  C l-e 
Yarn.  Xarthem  Afyhanittan.  Edinburgh,  1888.— Maitlaso  « 
and  Tacwt.  “ Journey » iu  Afghanistan,"  B.O.S.  Prac..  to L Ix.  I 
1887— W.  L.  Dallas.  “The  Climatology  of  Afghanistan,  , 
JM.S.  India,  toL  XX.  1S»1.—  Ouaua.  , ‘ '.volution  <>f  ; ; 
Indian  Geography,"  ««*•  Jaurn.,  vol.  ill.  Myor  H. 

Ravkutt.  “ Tti-J  Independent  Afghan  and  l‘a than  Tnbea, 
Asiatic  Quarterly  Rseietc,  voL  vii.  1694. — Dr  Gray.  At  the 
Court  of  the  Amir.  London,  18*5.—  Hon.  G.  N.  Cl'nzoN.  A j 
Recent  Journey  io  AfghanUtau,"  P.B.l.  14,  UM. -8a  G.  ; 
KolWMS.  The  Kafir  of  the  i/iiafu  Ac. . London  1696  - 
Sir  T HoLWH.  *'  Thu  Origin  of  the  Knhr  of  the  Hindu  Kush,  I 
Geog.’ Journal,  vol,  rii.  189«.  (T.  H.  H.*) 

Rbckkt  History. 

In  following  the  history  of  the  course  of  affairs 
in  Afghanistan  during  the  1 9th  century,  it  should  l>e 
s»44o**im  remembered  that  the  Saddozaia  and  B&rakzais  j 
sad  Birak-  are  two  brunches  of  the  Duraui  tribe,  which  was 
nit.  raised  to  dominant  power  by  its  chief,  Ahmed 
Khan,  the  founder  of  an  Afghan  kingdom  under  the  Sad-  : 
dond  dynasty  towards  the  end  of  the  18th  century.  His  ! 
descendants  had  ruled,  amid  many  vicissitudes,  at  Kabul, 
until  in  1818  the  assassination  by  the  reigning  Aiuir  of 
hia  powerful  minister,  Fatteh  Khan  BArakai,  led  to  a 
revolt  headed  by  the  B&rakzai  family,  which  ended  in  the 
expulsion  of  the  Saddozai  Shah  Shujah,  and  the 
Sbuiah  and  establishment  at  Kabul  of  Dost  Mahommed, 
Dost  M i Fatteh  Khan’s  son  ; while  Shah  Shujah  took 
hommtd.  refuge  iu  the  Punjab.  By  this  time  the  political 
situation  of  Afghanistan  had  become  materially  affected  by 
the  consolidation  of  a formidable  military  dominion  on  its 
eastern  frontier  in  the  Punjab,  under  Kanjit  Singh  and  his 
Sikh  army.  Ranjit  Singh  took  advantage  of  the  distracted 
condition  of  Afghanistan  to  seize  Kashmir,  and  in  1823 
he  defeated  the  Afghans  in  a battle  which  gave  him  the 
suzerainty  of  the  Peshawar  province  on  the  right  bank  of 
the  Indus,  though  an  Afghan  chief  was  left  to  administer 
it.  Ten  years  later  Shah  Shujah,  the  exiled  Saddozai  Amir, 
made  a futile  attempt  to  recover  hia  kingdom.  He  was 
defeated  by  Dost  Mahommed,  when  Kanjit  Singh  turned 
the  confusion  to  his  own  account  by  seizing  Peshawar  and 
driving  the  Afghans  bock  into  their  mountains. 

At  this  point  begins  the  continual  interference  of  Eng- 
land aud  Russia  in  the  affairs  of  Afghanistan,  which  has  ever 
interior-  ®*nce  exercised  a dominant  influence  upon  all 
tala  ot  subsequent  events  aud  transactions.  It  has 
European  not  only  transformed  the  situation  of  the  ruling 
Powers.  Amirs,  but  has  also  profoundly  affected  the 
Asiatic  policy  of  the  two  European  Governments.  Shah 
Shujah's  enterprise  in  1833  had  been  supported  by  the 
co-operation  of  Ranjit  Singh,  and  encouraged  by  the 
British  Viceroy,  Lord  W.  Bentinck.  Although  the  ex- 
pedition failed,  the  result  was  to  excite  jealousy  of  the 


British  design* ; end  the  Russian  envoy  at  Tehran  insti- 
| gated  the  Shall  of  1‘crsia  to  attack  Herat,  the  important 
' frontier  fortress  of  north-western  Afghanistan,  which  was 
then  in  the  possession  of  an  independent  chief.  In  183,, 
in  spite  of  remonstrances  from  ths  British  representative 
at  Tehran,  a Persian  army  besieged  the  city,  but  the 
I appearance  of  British  troops  on  the  southern  coast  of 
Persia  compelled  the  Persians  to  withdraw  from  Herat  la 
1833.  The  rivalry  between  England  and  Russia  was  now 
openly  declared,  so  that  each  movement  from  one  side 
was  followed  by  a counter  move  on  the  Afghan  chess- 
board from  the  other  side.  The  British  miaistry  had 
' i been  seriously  alarmed  at  the  machinations  of  Russia  and 
1 the  attitude  of  Dost  Mahommed  at  Kabul ; and  it  was 
determined  that  the  most  effective  means  of  securing  their 
I own  interests  within  the  country  would  be  by  assmting  bhah 
Shujah  to  recover  his  sovereignty.  A tripartite  treaty 
was  made  l-elween  Ranjit  Singh,  the  British  Governor- 
1 General  of  India,  and  Shah  Shujah ; and  a British 
i army  marched  up  the  llolan  Pass  to  Kandahar,  occupied 
. I that  city,  pushed  on  northwards  to  Ghazni,  which  was 
taken  by  assault,  and  entered  Kabul  in  1839.  As  Dost 
f ! Mahommed  bad  fled  across  the  northern  mountains,  bhah 

• | Shujah  was  proclaimed  king  in  his  stead. 

e But  this  ill-planned  aud  hazardous  enterprise  wa* 

1 fraught  with  the  elements  of  inevitable  failure.  A ruler 
^ | imixwed  upon  ft  free  jieople  by  foreign  arms  is  nrtrlih 
••  | always  unpopular  ; he  is  unable  to  stand  alone ; policy  im 
ami  his  foreign  auxiliaries  soon  find  themselves 
I obliged  to  choose  between  remaining  to  uphold 
I his  power,  or  retiring  with  the  probability  that  it  will 
eS  fall  after  their  departure.  The  leading  chiefs  of  Afgban- 

* is  tan  perceived  that  the  maintenance  of  Shah  Sbtyab  s 

is  ! rule  by  British  troop*  would  soon  he  fatal  to  their  own 
ls  ! power  and  position  in  the  country,  ami  probably  to 
d their  national  indejiendeuce.  They  were  insatiable  m 
1.  ; their  demands  for  office  and  emolument,  and  wH«» 
is  I they  discovered  that  the  Shah,  acting  by  the  advice  ot 
1 the  British  envoy,  was  levying  from  among  tlicix  tn  *e»- 
of  men  regiments  to  be  directly  under  hia  control,  they  oo 
a care  that  the  plan  should  fail.  Without  a regular  raw nue 
io  no  effective  administration  could  be  organized;  but  w 
lie  attempt  to  raise  taxes  showed  that  it  might  raise  the 
d,  people  ; so  that  for  both  men  and  money  the  Shah  s govern- 
>k  ment  was  still  obliged  to  rely  principally  upon  British  awl. 
al  All  these  circumstances  combined  to  render  the  new  regime 
[►y  weak  and  unpopular  ; since  there  was  no  force  at  the  ru  cr  s 
its  command  except  foreign  troojie  to  put  down  dtsor  ex  or 
»is  to  protect  those  who  submitted;  while  the  diaconten 
ed  nobles  fomented  disaffection  and  the  inbred  hat  re  o 
23  strangers  in  race  and  religion,  among  the  general  Alg  ,U1 
he  population.  The  result  was  tlxat  after  two  years  occujmi 
of  tion  of  the  country,  in  the  vain  hope  of  establishing  a 
ter  national  government  under  Shah  .Shujah,  the  Bn  is  j 
ir,  found  their  own  situation  untenable;  for  the  fierce  aut 
as  warlike  tribes  broke  out  into  incessant  revolt,  until  a 
ed  serious  insurrection  at  Kabul  in  the  winter  of  1 - 

nd  compelled  the  British  army  to  make  an  ignominious  an 

disastrous  retreat.  The  whole  force  was  lo*t  on  the  road 
ig-  between  Kabul  ami  Jalalabad  ; but  Jalalabad  was  ejwc*^ 
ver  fully  defende<l  by  its  British  garrison,  and  General  a ° 
all  held  out  at  Kandahar  until  General  Pollock’s  temporary 
lias  re-occupation  of  Kabul  in  1842  restored  iu  some  < egre^ 
ing  the  military  reputation  of  Great  Britain.  3 ho  Bri^ 
Ihe  troops  then  completely  evacuated  the  country, 
lah  Mahommed,  who  had  been  a state  prisoner  in  India,  waa 
the  replaced  on  the  Kabul  throne ; and  the  policy  of  in  1 r* 
the  vent  ion  in  Afghan  affairs  was  sns|>ended  for  nearly  tor  . 
ex-  ] years.  .. 

the  I It  has  been  said  that  the  declared  object  of  this  l10  11  / 
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had  been  to  maintain  the  independence  and  integrity  of 
Afghanistan,  to  Becure  the  friendly  alliance  of 
towvdt  ruler,  and  thus  to  interixwe  a great  barrier 
Afgiua-  of  mountainous  country  between  the  expanding 
itxMa  o / power  of  Russia  in  Central  Asia  and  the  British 

ZafUtT*  <^n^0°  u*  l**d**»  After  1849,  when  the 
annexation  of  the  IHinjab  had  carried  the  Indian 
north-western  frontier  up  to  the  skirts  of  the  Afghan  high* 
Undo,  the  corresponding  advance  of  the  Russians  south-east- 
ward along  the  Oxus  river  became  of  closer  interest  to 
the  British,  particularly  when,  in  1856,  the  Persians  again 
attempted  to  take  jiossession  of  Herat  Dost  Mahommed 
now  became  the  British  ally,  but  on  bis  death  in  1863  the 
kingdom  fell  back  into  civil  war,  until  his  son  Sher  Aii 
bad  won  his  way  to  undisputed  rnlendbp  in  1868.  In  the 
ante  year  Bukhara  became  a dependency  of  Russia.  To 
the  British  Government  an  attitude  of  non-intervention 
in  Afghan  affairs  appeared  in  this  situation  to  be  no 
longer  possible.  A meeting  between  the  Amir  Sher  Ali 
and  the  Viceroy  of  India  (Ix>rd  Mavo)  at  Uni  bulla  in  1869 
drew  nearer  the  relations  l>et  ween  the  two  governments  ; the 
Aiuir  consolidated  and  began  to  centralize  his  power  ; and 
the  establishment  of  a strong,  friendly,  and  united  Afghan- 
istan became  again  the  keynote  of  British  policy  beyond 
the  north-western  frontier  of  India. 

^hon,  therefore,  the  conquest  of  Khiva  in  1873  by  the 
Kuvuaus,  and  their  gradual  approach  towards  the  Amir’s 
Fttrarngf  nor^K>rn  border,  had  seriously  alarmed  Sher  Ali, 
mine/  he  applied  for  support  to  the  British;  and  his 
SbtrAH  disappointment  at  his  failure  to  obtain  distinct 
of  material  assistance,  and  at  Great 
Britain’*  refusal  to  endorse  all  his  claims  in  a 
dispute  with  Persia  over  Seistan,  bo  far  estranged  him  from 
tbe  British  connexion  that  Ik?  begun  to  entertain  amicable 
(ucriun.*  from  the  Russian  authorities  at  Tashkend.  In 
•*”  the  Russian  Government  had  assured  Lord  Clarendon 
that  they  regarded  Afghanistan  as  completely  outside  the 
apiicna  of  their  influence;  and  in  1872  the  boundary  line 
of  Afghanistan  on  the  uortb-w*est  hail  l>een  nettled  between 
bug  Land  and  Russia  so  far  eastward  as  Lake  Victoria. 
- '-‘vertlieliss  the  correspondence  between  Kabul  and  Tosh- 
keinl  continued,  and  as  the  Russians  were  now  extending 
Geir  dominion  over  all  the  region  beyond  Afghanistan  on 
.Uuf^'wt'sb  the  British  Government  determine*!,  in 
''i  tj,  once  more  to  undertake  active  measures  for  securing 
*lr  political  ascendancy  in  that  country.  But  the  Amir, 
wiu>s<;  feelings  of  resentment  liad  by  no  means  abated,  was 
•L  j".  ‘^oing  toward  Russia,  though  he  m.iinly  desired  to 
the  Ulance  between  two  equally  formidable  rivals. 

■ overtures  made  to  him  from  India  was  that 

tt  ' <» when  L/ord  Lytton,  acting  under  direct  instruc- 
Jons  man  Uer  Majesty's  ministry,  projioaed  to  Sher  Ali  a 
0,1  ^liance,  Sher  Ali  showed  himself  very  little  dis- 
p . to  welcome  the  offer ; and  upon  his  refusal  to  admit 
^ruish  agent  into  Afghanistan  the  negotiations  finally 

In  the  course  of  the  following  year  (1878)  the  Russian 
J foment,  to  counteract  the  interference  of  England 
'with  their  advance  njwn  Constantinople,  Bent 
613  ynv°y  to  Kabul  empowered  to  make  a 
lyaifi  J tff^ty  with  the  Amir.  It  was  immediately 
U ° i ,U  ^•nn  that  a British  mission  would 

it?  but  he  demurred  to  reeeiv- 

otl®  ,t  1 when  the  British  envoy  was  turned  back 
^?Aan.  frontier  hostilities  were  pMclairned  by 
*^UVeI,,I>er  1878,  and  the  second  Afghan  war 
RiliuV  * !>0,,aM  Stewart’s  force,  marching  up  through 

Pm  0 k?  the  Bolan  Pass,  entered  Kandahar  with 
the  Kl  vL  ^f^tene© ; while  another  army  passed  through 
}‘*r  Pass,  and  twk  up  positions  at  Jalalabad  and 


other  places  on  the  direct  road  to  Kabul.  Another  foreo 
under  Sir  Frederick  Roliert*  marched  up  to  the  high  posses 
leading  out  of  Kitram  into  the  interior  of  Afghanistan, 
defeated  the  Amir’s  troops  at  the  Paiwar  Kotal,  and  seized 
the  Shutargardan  Pas*  which  commands  a direct  route  to 
Kabul  through  the  Logar  valley.  The  Amir  Sher  Ali  fled 
from  his  capital  into  the  northern  province,  where  he  died 
at  Mazar-i-Sherif  in  February  1879.  In  the  courses  of  the 
next  six  months  there  was  mnch  desultory  skirmishing 
between  the  tribes  and  the  British  troopB,  who  defeated 
various  attempts  to  dislodge  them  from  the  positions  that 
had  been  taken  up;  but  the  sphere  of  British  military 
operations  was  not  materially  extended.  It  was  seen  that 
the  farther  they  advanced  the  more  difficult  would  liecome 
their  eventual  retirement;  and  the  problem  was  to  find  a 
successor  to  Sher  Ali  who  could  and  would  make  terms 
with  the  British  Government. 

In  the  meantime  Yakub  Khan,  one  of  Sher  All’s  sons, 
had  announced  to  Major  G’avagnari,  the  political  agent  at 
the  headquarters  of  the  British  army,  that  he  had 
succeeded  his  father  at  Kabul.  The  nogotia- 
tions  that  folio  wed  ended  in  the  conclusion 
of  a treaty  in  May  1879,  by  which  Yakub  Khan 
was  recognized  as  Ainir ; certain  outlying  tracts  of 
Afghanistan  were  transferred  to  the  British  Government ; 
the  Amir  placed  in  their  hands  the  entire  control  of  his 
foreign  relations,  receiving  in  return  a guarantee  against 
foreign  aggression  ; and  the  establishment  of  a British 
envoy  at  Kabul  was  at  last  conceded.  By  this  convention 
the  complete  success  of  the  British  i*>litical  ami  military 
o|m> rations  seemed  to  have  been  attained  ; for  whereas  Sher 
Ali  had  made  a treaty  of  alliance  with,  and  had  received  an 
embassy  from  Russia,  his  son  had  now  made  an  exclusive 
treaty  with  the  British  Government,  and  had  agreed  that 
u British  envoy  should  reside  p-rmanently  at  C3YMjratli 
his  court.  Yet  it  was  just  this  final  concession,  mutdtnd 
the  chief  and  original  object  of  British  |*»liey,  mad  the  war 
that  proved  speedily  fatal  to  the  whole  settle-  rro**®erf- 
ment.  For  in  Septemlier  the  envoy,  Sir  Louis  Cavagnari, 
with  his  staff  and  escort,  was  massacred  at  Kabul,  and 
the  entire  fabric  of  a friendly  alliance  went  to  pieces.  A 
fresh  exj»editioii  was  instantly  desj»atched  across  the 
Shutargardan  Pass  under  Sir  Frederick  Roberts,  who  de- 
feated the  Afghans  at  Chantsia  near  Kabul,  and  entered 
tbe  city  in  October.  Yakub  Khan,  who  had  surrendered, 
was  sent  to  India  ; and  the  British  army  remained  in 
military  occupation  of  the  district  round  Kabul  until  in 
December  (1879)  its  communications  with  India  were  in- 
terrupted, and  its  jHwition  at  the  capital  placed  in  serious 
jeopardy,  by  a general  rising  of  the  triles.  After  they 
had  been  repulsed  and  put  down,  not  without  some  hard 
fighting.  Sir  Donald  Stewart,  who  had  not  quitted  Kan- 
dahar, 1 >rough t a force  up  by  Ghazni  to  Kabul,  overcoming 
some  resistance  on  his  way,  and  assumed  the  supremo 
command.  Nevertheless  the  political  situation  was  still 
embarrassing,  for  as  the  whole  country  beyond  the  range 
of  British  effective  military'  control  wn*  masteries*,  it 
was  undesirable  to  withdraw  the  troops  before  a govern- 
ment could  be  reconst ructed  which  could  stand  without 
foreign  support,  and  with  which  diplomatic  relations  of 
some  kind  might  l>e  arranged.  The  general  position  and 
prospect  of  political  affairs  in  Afghanistan  bore,  indeed,  an 
instructive  resemblance  to  the  situation  just  forty  years 
earlier,  in  1840,  with  the  important  differences  that  the 
Punjab  and  Sinde  had  since  liecotne  British,  and  that 
communications  let  ween  Kabul  and  India  were  this  time 
secure.  . 

Abdurrahman,  the  son  of  the  late  Amir  Sher  All*  elder 
lip. tiler,  bad  fought  agiiin.it  Slier  Ali  in  the  war  formic 
cession  to  Dost  Maliommod,  hail  been  driven  beyond  the 
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northern  province  of  Afghanistan.  The  Viceroy 
of  India,  Lord  Lytton,  on  hearing  of  his  re- 
appearance, instructed  tlie  political  authorities 
at  Kabul  to  communicate  with  him.  By  skilful  negotia- 
tions a meeting  was  arranged,  and  after  pressing  in  vain 
for  a treaty  he  was  induced  to  assume  charge  of  the 
country  upon  his  recognition  by  the  British  as  Ainir,  with 
the  understanding  that  he  should  have  no  relations  with 
other  foreign  j>owers,  aud  with  a formal  assurance  from 
the  Viceroy  of  protection  from  foreign  aggression,  so  long 
as  he  should  unreservedly  follow  the  advice  of  the  British  j 
Government  in  regard  to  his  external  affairs.  The  province 
of  Kandahar  was  severed  from  the  Kabul  dominion  ; and 
the  Sirdar  Sber  Ali  Khan,  a member  of  the  BArakzai  family, 
was  installed  by  the  British  representative  as  its  inde- 
pendent ruler. 

For  the  second  time  in  the  course  of  this  war  a con- 
clusive settlement  of  Afghan  affairs  seemed  now  to  have 
been  attained ; and  again,  as  in  1879,  it  was 
Ayub  Khan  immediately  dissolved.  In  July  1880,  a few 
aad  Abdur-  jaY;i  tj,e  proclamation  of  Abdurrahman 

rmhmaa.  ^ Amir  ^ j^hul,  CAmG  ncW3  that  Ayub 
Khan,  Sher  Ali’s  younger  son,  who  had  lieen  holding 
Herat  since  his  father’s  death,  had  marched  upon  Kan- 
dahar, had  utterly  defeated  at  Mai  wand  a British  force 
that  went  out  from  Kandahar  to  oppose  him,  and  was 
besieging  that  city.  Sir  Frederick  Roberts  at  once  set  out 
from  Kabul  with  10,000  men  to  its  relief,  reached  Kan- 
dahar after  a rapid  march  of  313  miles,  attacked  and 
routed  Ayub  Khans  army  on  1st  Septemlicr,  and  restored 
British  authority  in  southern  Afghanistan.  As  the  British 
ministry  had  resolved  to  evacuate  Kandahar,  Sber  Ali 
Khan,  who  saw  that  he  could  not  stand  alone,  resigned 
and  withdrew  to  India,  and  the  Amir  Abdunulmian  was 
invited  to  take  jKjssession  of  the  province.  But  when 
Ayub  Khan,  who  had  meanwhile  retreated  to  Herat,  heard 
that  the  British  forces  had  retired,  early  in  1881,  to  India, 
he  mustered  a fresh  army  and  again  approached  Kandahar. 
In  June  the  fort  of  Girisk,  on  the  Helmut  id,  was  seized  by 
his  adherents  ; the  Amir’s  troops  were  defeated  some  days 
later  in  an  engagement,  and  Ayub  Khan  took  jtossession 
of  Kandahar  at  the  end  of  July.  The  Amir  Abdurrahman, 
whoso  movements  had  hitherto  been  slow  and  uncertain, now 
acted  with  vigour  and  decision.  He  marched  rapidly  from 
Kabul  at  the  head  of  a force,  with  which  he  encountered 
Ayub  Khan  under  the  walls  of  Kandahar,  and  routed  his 
army  on  22nd  September,  taking  all  his  guns  and  cquiimge. 
Ayub  Khan  fled  toward  Herat,  but  as  the  place  had  mean- 
while been  occupied  by  cue  of  the  Amir’s  generals  he  took 
refuge  in  Persia.  By  this  victory  Abdurrahman’s  ruler- 
ship  was  established. 

In  1884  it  was  determined  to  resume  the  demarcation, 
by  a joint  commission  of  British  and  Russian  officers,  of 
the  northern  boundary  of  Afghanistan.  The  work  went 
on  with  much  difficulty  and  contention,  until  iu  March 
1885,  when  the  Amir  was  at  Rawalpindi  for  a conference 
with  the  Viceroy  of  India,  Lord  Dufferin,  the  news  came 
that  at  Panjdeh,  a disputed  place  on  the  boundary  held  by 
the  Afghans,  the  Russians  had  attacked  and  driven  out 
with  some  loss  the  Amir’s  troops.  For  the  moment  the 
consequences  seemed  likely  to  be  serious  ; but  the  affair  was 
arranged  diplomatically,  aud  the  demarcation  proceeded 
up  to  a point  near  the  Oxus  river,  beyond  which  the 
Commission  were  unable  to  settle  an  agreement. 

During  the  ten  years  following  his  accession  in  1880 
Abdurrahman  employed  himself  in  extending  and  con- 
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local  revolts  among  the  tribes  were  rigorously  suppressed  ; 
and  two  attempts  to  upset  his  rulership— the  first  by 
Ayub  Khan,  who  entered  Afghanistan  from  AMurnh. 
Persia,  the  second  and  more  dangerous  one  by 
Xshak  Khan,  the  Amirs  cousin,  who  rebelled 
against  him  in  Afghan  Turkostaix  were  de- 
feated. By  1691  tho  Amir  had  enforced 
his  supreme  authority  throughout  Afghanistan  more 
completely  than  any  of  his  predecessors.  In  1895  the 
Amir’s  troop*  entered  Kafiristan,  a wild  mountainous 
tract  on  the  north-east,  inhabited  by  a peculiar  race  that 
had  hitherto  defied  all  efforts  to  subjugate  them- and 
they  have  since  been  gradually  reduced  to  submission. 
Meanwhile  the  delimitation  of  his  northern  frontier,  up  to 
the  |K>int  where  it  meets  Chinese  territory  on  the  east, 
has  been  completed  and  fixed  by  arrangements  between 
the  Governments  of  Russia  and  Great  Britain ; and  the 
eastern  border  of  the  Afghan  territory,  towards  India,  has 
also  lieen  mapped  out  and  partially  laid  down,  in  accord- 
ance with  a convention  between  the  two  Governments. 
The  Amir  not  only  received  a large  annual  subsidy  of 
money  from  the  British  Government,  but  he  also  obtained 
considerable  supplies  of  war  material ; and  ho  moreover 
availed  himself  very  freely  of  facilities  that  wore  given 
him  for  the  importation  at  his  own  cost  of  anus  through 
India.  With  these  resources  and  with  the  advantage 
of  an  assurance  from  the  British  Government  that  be 
would  be  aided  against  foreign  aggression,  he  was  able 
to  establish  an  absolute  military  despotism  inside  his 
kingdom,  by  breaking  down  the  power  of  the  warlike 
tribes  which  held  in  check,  up  to  his  time,  the  personal 
autoeracy  of  the  Kabul  rulers,  and  by  organizing  a 
regular  army  well  furnished  with  Eurojtean  rifles  and 
artillery.  Taxation  of  all  kinds  was  heavily  increased, 
and  systematically  collected.  The  result  was  that  whereas 
in  former  times  the  forces  of  an  Afghan  ruler  consisted 
mainly  of  a militia,  furnished  by  the  chiefs  of  triles 
who  held  land  on  condition  of  military  service,  and 
who  stoutly  resisted  any  attempt  to  commute  this  ser- 
vice for  money  jiayment,  the  Amir  had  at  his  command 
a large  standing  army,  and  disposed  of  a substantial 
revenue  paid  direct  to  his  treasury.  Abdurrahman 
I executed  or  exiled  all  those  whose  political  influence 
he  saw  reason  to  fear,  or  of  whose  disaffection  he  had  the 
slightest  suspicion  ; his  administration  was  severe  and  bis 
punishments  were  cruel ; but  undoubtedly  lie  put  down 
disorder,  stopped  the  petty  tyranny  of  local  chiefs,  ant 
brought  violent  crime  under  some  effective  control  in  the 
districts.  Travelling  by  the  high  roads  is  now  com- 
paratively safe ; although  it  must  be  added  that  the  ex- 
cessive exactions  of  dues  and  customs  have  very  seriously 
damaged  tho  external  trade.  In  short,  Abdurrahmans 
reign  produced  an  important  political  revolution,  or 
reformation,  in  Afghanistan,  which  lias  risen  from  the 
condition  of  a country  distracted  by  chronic  civil  wars, 
under  rulers  whoso  authority  depended  ujon  their  jiower 
to  hold  down  or  conciliate  fierce  and  semi -independent 
tribes  in  tho  outlying  part*  of  the  dominion,  to  the  rank 
of  a formidable  military  stale  governed  autocratically* 
How  long  such  a system  will  outlast  tho  death  of  it* 
founder  in  1901,  in  the  bands  of  his  successor  Habibulla, 
has  yet  to  be  seen ; for  in  Asia  a centralized  administra- 
tion and  a standing  army  are  institutions  which  dejw® 
for  their  maintenance  entirely  on  the  ruler’s  persona 
courage  and  capacity.  Up  to  Abdurrahman’s  reign  the 
strength  of  the  Afghan  nation  lay  in  its  warlike  character, 
in  the  readiness  of  the  tribes  to  combine  for  opposing 
and  harassing  nil  invader,  and  in  the  local  independence 
of  powerful  clans  or  chiefs.  Now  that  the  power  of  the 


golidating  his  dominion  over  the  whole  country.  Some  . chiefs  lias  been  levelled  down,  and  the  fighting  strength 
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of  the  tribal  groups  baa  been  dislocated,  the  defeat  or 
mutiny  of  the  regular  forces  may  lead  to  widespread  con- 
fusion in  Afghanistan. 

The  extent  of  the  territories  subject  to  the  rulers  of 
Afghanistan  has  varied  from  time-  to  time  with  political 
Atxtu*  vicitfitud&i  Abdurrahman  governed  a king- 
Mbeaaa  dom  strictly  delimited  between  the  poeaeaatons 
lodiaa  or  dependencies  of  Russia,  Persia,  and  India. 
trvatur.  j£  ahould  l*o  mentioned,  however,  that  the  geo-  : 
graphical  boundaries  of  Afghanistan  would  include  on  j 
the  eastward  all  the  highlands  down  to  the  skirts  of  the 
mountains  that  8loj«o  towards  the  Indian  plains ; for  up  ' 
to  this  line,  and  indeed  beyond,  the  language,  habits,  ( 
and  general  character  of  the  (icople  arc  identical  But 
the  frontier  laid  down  in  1894  to  mark  the  eastern  limit 
of  the  Amirs  jurisdiction,  cut  off  from  it  a zone  of  tribal 
territory  that  hid  previously  been  for  the  most  jxart  under 
the  nominal  suzerainty  of  Kabul ; though  in  reality  it  1 * * * 
has  always  been  a debuteable  land  held  by  unruly  and 
indej«eiMle!it  tribes.  The  zone  thus  intcrjKwed  between 
Britiih  India  and  the  Afghan  rulership  may  be  roughly 
descrilied  os  stretching  from  the  southern  border  of  the 
CTutral  state,  along  the  whole  north-western  frontier  of 
India  southwards  to  the  confines  of  Baluchistan.  It  is 
traversed  by  all  the  josses  that  lead  out  of  the  Afghan 
mountains  into  India ; it  is  occupied  at  several  points  by 
British  garrisons  or  levies  in  British  pay;  and  it  is  in- 
habited by  fierce,  free,  and  warlike  tribes,  whose  annals, 
bo  far  as  they  have  any,  lielong  to  the  general  history  of 
the  Afghan  people.  From  time  immemorial  they  have 
held  the  valleys  and  high  ranges  which  overhang  the  main 
routes  towards  the  low  country ; they  have  taken  |»art  in 
the  incessant  border  wars  and  the  great  invasions  of  India, 
admitting  allegiance  to  be  due  from  them,  as  from  all 
AfgliaiiM,  to  the  chief  ruler  of  their  race,  but  acknowledg- 
no  master.  Since  1849  the  protection  of  the  Indian 
borderland  has  necessitated  sending  into  these  hills  fre- 
quent  military  exjK!cl  it  ions,  which  have  twice  entangled  the 
Ikujik  in  serious  and  prolonged  fighting.  In  1863  the 
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obstinate  resistance  made  by  the  tribes  to  a large  British 
force  sent  into  their  country  was  not  overcome  without  great 
exertions ; and  in  1897-98  an  insurrection  of  the  tribes  in 
the  Swat  valley  was  followed  by  a general  rising  of  the 
Afridis,  who  destroyed  a j»ost  of  British  levies  in  the 
Khyber  Pass,  and  were  only  brought  to  terms  after  an 
arduous  and  harassing  camjKiign.  Since  1894,  when  the 
Amir  of  Kabul  renounced  all  claim  to  jurisdiction  over 
this  region,  the  tribes  of  the  outer  hills  and  valleys  on  the 
Indian  border  have  been  gradually  brought  under  the 
sujierintendence  of  the  British  Government  by  the  location 
of  posts  inside  their  country,  by  enrolling  tribal  levies, 
and  by  other  methods  for  strengthening  control.  Yet  the 
management  of  these  intractable  and  fanatic  highlanders 
is  still  by  far  the  most  troublesome  of  the  political  and 
military  difficulties  that  confront  the  Government  along 
the  whole  external  frontier  of  the  Indian  Empire. 

Rawlinsox.  Enylnwf  awl  Russia  in  the  East,  1875. — Sir  H.  M. 
Pl'KANH.  — Ttw  First  Afgha n War,  1879. — Wyj  UK's  /.'.wjj/j  on 
the  External  Policy  of  India , 1875.— Lady  Ilr.TTV  UalVOUK.  Lord 
Lytton's  Indian  Administration , 1899. — Ei.ntiNsTONB.  Account  of 
the  Kinffiiom  of  Kabul,  1809. — Parliamentary  payers,  “ Afghanistan." 
— Lord  Cubzox.  Problems  of  the  Far  East,  1894.  (a.  C.  L.) 

Aflun  Kara-Hissar,  the  popular  name  of  Kara- 
hissar  S&hib,  an  imj>ortant  trade  centre  in  Asia  Minor,  in 
the  Briisa  vilayet.  Called  Xicopolis  by  Leo  III.  after  his 
victory  over  the  Arabs,  in  7 40,  its  name  was  changed  by 
the  Seljuk  Turks  to  Karri- hissar,  “black  castle.”  The 
town  is  in  the  centre  of  the  ojrium,  afiun,  district,  and  is 
I connected  by  railway  with  Smyrna,  Konia,  Angora,  and 
! Constantinople.  Population,  18,000  (Moslems,  13,000; 
Christians,  5000). 

AfraffOla,  a town  in  the  province  of  Naples, 

I Campania,  Italy,  5 miles  from  Naples.  It  Ls  on  the 
' steam  tramway  from  Naples  to  Caivuno.  The  principal 
j industries  are  in  straw  hats  wine,  and  the  manufacture 
; of  wooden  articles  of  all  sorts.  There  is  a great  annual 
j fair  on  the  second  Sunday  in  May.  Population  about 

I 20,000. 
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I.  Physical  Geography. 

A * ^ ^ie  kirgest  of  the  three  great  southward  pro- 
A jcctions  from  the  main  mass  of  the  earth’s  surface*, 
form  tad  Ulc^u^ei  " ‘thin  its  remarkably  regular  outline  an 
•ru.  uri>a*  according  to  the  most  recent  computations, 
T . * 1,280,000  square  miles,  excluding  the  islands. 

lQlJ*n  structural  linos  show  both  the  east-to-west  direc- 
u characteristic,  at  least  in  the  eastern  hemisphere,  of 
northe™  jKirts  of  the  world,  and  the  north- to- 
,.  *•  ‘Erection  *een  in  the  southern  peninsulas.  The 
ithHmI  18  ^1Ujt  composed  of  two  segments  at  right 
s«ioIS  t nort^ern  running  from  ejtst  to  west,  the 
. m ,nort^  to  south,  the  subordinate  lines  cor 
ponding  in  the  main  to  these  two  directions, 
in  *n  5^°  norlB?  the  most  striking  feature 

nenn  geology  tjle  gn.a(  age  0f  tlie  fundamental 
Qtncrmi  *^ructures  and  the  absence  of  signs  of  recent 
‘troaurt.  dj^urbanoe  of  the  crust  leading  to  the  elevation 
**»<!  mountain  ranges.  Both  in  the  east 

hroul  ,,  UH1ridional  fsirtion  of  the  continent  a 

of  Parallel  to  the  coast  line  is  conqiosed  mainly 

of  fir'1  . cr?>talUne  rocks  (some  of  these  showing  signs 
UK*  Ktil'i  1 °.n  ^ ^nks  of  wliich  rocks  of  jHiheozoic 
r* Ujain  111  the  |H«rition  in  which  they  were  first 
**  In  the  east  a band  of  gneisses©  and  schistose 


rocks,  supposed  to  represent  the  primitive  axis  of  the 
continent,  has  been  tram!  at  intervals  for  over  half  its 
length.  Parallel  with  this  and  farther  inland  run  broader 
belts  of  ancient  rocks,  forming  in  places  wide  granitic 
domes.  In  the  west  an  almost  continuous  band  of 
crystalline  rocks — chiefly  schists  of  varying  character — 
accompanies  the  whole  coast-line  of  the  southern  segment, 
as  well  as  a large  jmrt  of  the  southern  margin  of  the 
western  limb.  Finally  in  the  centre  of  the  continent, 
near  the  meeting-line  of  the  two  segments,  these  ancient 
rocks  seem  to  occur  in  liners  intermediate  lietween  the 
two  main  directions.  The  wide  basin  between  the  eastern 
and  western  crystalline  belts  seems  to  lie  occupied  largely 
by  sedimentary  strata,  among  which  horizontally  bedded 
sandstones  figure  largely.  Owing  to  the  imj*erfection  of 
the  data,  and  in  many  cases  to  the  absence  of  fossils,  the 
age  of  the  strata  cannot  yet  be  determined  ; but  a|*art 
from  recent  fluviatile  and  subaerial  dcjKwits,  they  seem  to 
belong  chiefly  to  the  juhvozoic  or  older  mesozoic  jierioda. 
Along  the  eastern  main  axis  the  crystalline  rocks  are 
largely  overlaid  with  sheets  of  volcanic  rocks,  while  numer- 
ous volcanoes,  some  long  since  extinct,  some  j>artially 
active,  have  thrust  up  piles  of  matter  above  them. 

In  Northern  Africa  the  whole  geologic  structure  dates 
from  much  more  recent  tiroes.  The  most  inijortant 
feature  here  is  the  existence  of  a folded  mountain  range 
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of  comparatively  recent  date,  which  mns  from  east  to  west 
parallel  to  the  northern  const.  This  range — the  Atlas— 
Sortb  and  ^^8*  to  tluj  European  system  both  in  its 
south  direction  and  in  its  constituent  formations. 

Africa.  Archaean  rocks  play  quite  a subordinate  part, 

while  a regular  series  of  stratified  formations,  from  pwbeo- 
zoic  to  tertiary,  most  of  which  have  equally  experienced 
the  effects  of  folding,  constitute  the  greater  part  of  the 
range.  Of  these  the  mesozoic — particularly  the  cretaceous 
— -cover  the  largest  area,  while  tertiary  strata  occur  chiefly 
in  narrow  bands  near  the  coust.  The  eastern  half  of  North 
Africa  contains  large  expanses  both  of  tertiary  formations 
and  of  cretaceous.  The  extreme  south  of  the  continent  is 
marked  by  the  large  extent  of  mesozoic  formations  (trias, 
Ac. ),  in  addition  to  older  rocks. 

The  mean  elevation  of  Africa  has  been  variously  esti- 
mated at  from  1062  foet  (Heiderieh)  to  2133  (Wagner), 
RtUaf  ttnr*  thus  bo  considered  to  approximate 

closely  to  2000  feet,  which  is  roughly  the  eleva- 
tion of  both  North  and  South  America,  but  is  considerably 
less  than  that  of  Asia  (3117  feet).  In  contrast  with  the 
other  continents  it  is  marked  l»y  the  comparatively  small 
area  both  of  very  high  and  of  very  low  ground,  lowlands 
under  600  feet  occupying  an  unusually  small  part  of  the 
surface  ; while  not  only  are  the  highest  elevations  inferior 
to  those  of  Asia  and  South  America,  but  the  area  of  land, 
over  10,000  feet,  is  also  quite  insignificant,  being  rop>re- 
sented  almost  entirely  by  individual  peaks  and  mountain 
ranges.  Moderately  elevated  tablelands  are  thus  the 
characteristic  feature  of  the  continent,  though  the  surface 
of  these  is  broken  by  higher  peaks  and  ridges.  As  a 
general  rule,  the  greater  elevations  lie  to  the  east  and 
south,  while  a progressive  diminution  in  altitude  towards 
the  west  and  north  is  observable.  Apart  from  the  low- 
lands and  the  Atlas  range,  the  continent  may  be  divided 
h) to  two  regions  of  higher  and  lower  plateaux,  the 
dividing  line  (somewhat  concave  to  the  north-west)  running 
from  the  middle  of  the  lied  Sea  to  about  6s  S.  on  the 
west  coast  We  thus  obtain  the  following  four  main 
divisions  of  the  conliucnt (1)  The  coastal  pdains— often 
fringed  seawards  by  mangrove  swamps — never  stretching 
far  from  the  coast,  excejit  on  the  lower  courses  of  streams. 
Recent  alluvial  flats  are  found  chiefly  in  the  delta  of  the 
more  important  rivers.  Elsewhere  the  coast  lowlands 
merely  form  the  lowest  »tep»s  of  the  system  of  terraces 
which  constitutes  the  ascent  to  the  inner  plateaux.  (2) 
The  Atlas  range,  which,  orographicully  us  geologically,  is 
distinct  from  the  rest  of  the  continent,  being  unconnected 
with  any  other  area  of  high  ground,  but  divided  off  on  the 
south  by  a depressed  area  in  pilaecs  below  sea-level.  (3) 
The  high  southern  and  eastern  plateaux,  rarely  falling 
below  a height  of  2000  feet,  and  having  a mean  elevation 
of  about  3300.  (4)  The  north  and  west  African  pilaius, 
bordered  and  traversed  by  bands  of  higher  ground,  but 
generally  below  2000  feet. 

The  two  last  divisions  may  be  again  subdivided.  Thus 
the  high  plateaux  include :—('»)  The  South  African  plateau 
as  far  as  about  12*  S.,  bounded  on  all  sides  by 
pUttavM.  bantls  ot’  high  ground  which  fall  steeply  to  the 
coasts.  On  this  account  South  Africa  has  a 
general  resemblance  to  an  inverted  saucer.  The  bounding 
ridges  belong,  as  a rule,  to  the  crystalline  axes  of  the 
continent,  but  in  the  south-east,  where  they  attain  their 
maximum  elevation  in  the  Drakensberg  range,  the  ancient 
rocks  are  overlaid  by  extensive  beds  of  p»erniian  and  trias. 
Quite  iu  the  south  the  pdatcau  rim  is  formed  by  three 
parallel  stepis  with  level  ground  between  them.  In  the 
north  the  interior  basin  is  demarcated  merely  by  a strip 
of  ptUteau  somewhat  more  elevated  than  the  rest  of  the 
surface.  7 be  South  African  plateau  is  connected  towards 


the  north-east  with  (6)  the  East  African  plateau,  with 
I probably  a slightly  greater  average  elevation,  and  marked 
I by  some  distinct  features.  It  is  formed  by  a widening 
I out  of  the  eastern  axis  of  high  ground,  which  becomes 
subdivided  into  a manlier  of  zones  running  north  and 
south  and  consisting  in  turn  of  ranges,  tablelands,  and 
digressions.  A wide  area  of  granite  and  gneiss  runs 
down  the  centre,  forming  in  p»rt  a rolling  plain,  while 
the  more  elevated  ridges  are  composed  chiefly  of  schists, 
quartzites,  and  stratified  rocks.  The  most  .striking  feature 
is  the  existence  of  two  great  lines  of  depression,  due 
largely  to  the  subsidence  of  whole  segments  of  the  earth's 
crust,  the  lowest  parts  of  which  are  occupied  by  vast  lakes. 
Towards  the  south  the  two  lines  converge  and  we  find 
only  one  great  valley  (occupied  by  Lake  Nyasa),  the 
; southern  part  of  which  is  less  distinctly  due  to  rifting 
and  subsidence  than  the  rest  of  the  system.  Farther 
north  the  western  depression,  sometimes  known  as  the 
Central  African  trough,  is  occupied  for  more  than  hsdf  its 
length  by  water,  forming  the  four  lakes  of  Tanganyika, 
Kivu,  Albert  Edward,  and  Albert,  the  first  - mimed 
over  400  miles  long  and  the  longest  fresh-water  lake  in 
the  world.  Associated  with  these  great  valleys  are  a 
number  of  volcanic  pteaks,  tho  greatest  of  which  occur  on 
a meridional  line  east  of  the  eastern  trough.  The  eastern 
depression,  known  as  the  East  African  trough  or  rift-valley, 
contains  much  smaller  lakes,  many  of  them  brackish  and 
without  outlet,  the  only  one  comp  tumble  to  those  of  tho 
western  trough  being  Luke  Rudolf,  or  Basso  Norok. 
Towards  the  northern  end  are  Kilimanjaro — with  its  two 
teaks  Kibo  and  Mawenzi,  the  former  (according  to  Dr. 
Ians  Meyer’s  latest  measurement)  19,430  feet,  and  prob- 
ably the  culminating  point  of  the  whole  continent — and 
Kenya  (17, 1^0  feet).  Hardly  less  impiortant  is  tho 
Ruvenzori  range  (probably  over  If*, 000  feet),  which 
lies  cast  of  the  western  trough.  Other  volcanic  peaks 
rise  from  the  floor  of  the  valleys,  Kirunga,  north  of  Like 
Kivu,  being  still  partially  active,  (c)  The  third  division 
' of  the  higher  region  of  Africa  is  formed  by  the  Abyssinian 
highlands,  a rugged  mass  of  mountains  forming  the  largest 
continuous  area  of  its  altitude  in  the  whole  continent, 

! little  of  its  surface  falling  below  5000  feet,  while  tho 
summits  reach  heights  of  15,000  to  16,000  feet.  This 
i block  of  country  lies  just  off  the  line  of  the  great  East 
j African  trough,  the  northern  continuation  of  which  passes 
along  its  eastern  escarpment  as  it  mns  up)  to  join  the  Bed 
Sea.  There  is,  however,  in  the  centre  a circular  basin 
occupied  by  Like  Tsana.  The  basis  of  the  region  is  a 
mass  of  ancient  crystalline  rocks  which  have  been  furrowed 
by  deep  valleys  under  the  influence  of  denudation.  They 
are  surmounted,  especially  towards  the  south,  by  a large 
area  of  newer  volcanic  rocks,  which  Live  once  covered  tho 
j surface  in  continuous  sheets,  while  tl»e  north-western 
margin  as  overlaid  by  sedimentary  strata  of  Jurassic  age. 

Tho  lower  north-western  half  of  Africa,  though  the 
greater  purt  of  its  area  is  below  2000  feet,  is  traversed 
by  bands  of  higher  ground  which  run  off  from 
the  higher  lands  to  the  south.  Both  in  the  cast 
and  west  the  bordering  highlands  are  continued 
as  strips  of  pdateau  parallel  to  the  coast,  the  Abyssinian 
mountains  Ling  continued  northwards  along  the  Red  *Sca 
coast  by  a series  of  ridges  reaching  in  places  a height  of 
7000  feet.  In  the  west  the  zone  of  high  land  is  broader 
but  somewhat  lower.  The  most  mountainous  districts  lio 
inland  from  the  head  of  the  Gulf  of  Guinea  (Adanmwa,  Ac.), 
where  heights  of  6000  to  8000  feet  are  reached.  Exactly 
at  the  head  of  the  gulf  the  great  peak  of  the  Cameroon, 
on  a line  of  volcanic  action  continued  by  the  islands  to 
the  south-west,  has  a height,  according  to  the  mcasurc- 
i incuts  of  Dr.  Preusa,  of  13,370  feet,  while  Clarence  Peak, 
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in  the  first  of  the  line  of  islands,  rises  to  over  9000.  1 
Toward*  the  extreme  west  the  Futa  Jallon  highlands  I 
form  an  important  diverging  jioint  of  rivers,  but  beyond 
this,  a*  fur  as  the  Atlas  chain,  the  elevated  rim  of  the 
continent  is  almost  wanting.  The  intervening  space 
between  the  east  and  west  coast  highlands  is  divided  into 
se[«rate  hasins  by  other  bands  of  high  ground,  one  of 
which  runs  nearly  centrally  through  North  Africa  in  a 
line  corresponding  roughly  with  the  curved  axis  of  the 
continent  a*  a whole.  The  best  marked  of  the  basins  so 
formed  occupies  a circular  area  in  West  Africsi  bisected  by 
the  equator,  once  probably  the  site  of  an  inland  sea  and 
now  largely  covered  by  recent  alluvium. 

The  following  table  gives  the  approximate  altitudes  of 
the  most  important  features  of  the  continent 
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Table  or  Althtdes. 

Mocstaixs—  Feet.  I Lakes  {continued) — 

Ai»du  (Atiae)  . . 14,000*  Kivu  . 

Sici«?:i  Mountains,  Abys-  I Tanganyika 

' 15,200*  I Nvaaa  .* 

14.200  I Mw«ru 
M.J90  ttaugweulu 
17,180  N’giuni 
10,130  ! Leopold  II. 

18,000* 

10,400 
11,700 


rinu 
Elgnn  . 
ftvttinu 
Kenya . . 

Kilim  Aiijiro 
Kawm/ori  . 

Rtm«we  (Vyxm) 

Dak  f-nsU-rii 


m i.  .9  * • 1 *>* w 

nirkhiun,  MashonaLand  10,000* 
. 13,370 


Cnucnxin  . 

Lakes— 
Chad  . . 

Tuna  . 

RadoLf 

Victoria  Xyanza 
Xaivaslia  ’ . 
Manvari 
Albert  Nvan/a 
Albert  Hdwanl 


780 

5750 

1250 

3S00 

6300 

3300 

2100 


Towns,  Ac. — 
Constantino  (Algeria) 
Timbuktu  . 

Khartum 
Addis  Abb«l>s 
Kldnma  Ravine  Sta. 

Brit.  E.  Africa 
Tabora 
Zoiuba 
Bulawayo 
Pretoria 
Bihe 


F*Er. 

4900 

2G70 

1700 

2053 

3700 

2050 

1100 


2165 

800 

1263 

sooo 

72lo 

4130 

2948 

4469 

4462 

5500 

T115 

1470 


filrtr 

•ru, 


, Leopoldville 

3200  j Stanley  Falls  Sta. 

From  the  outer  margin  of  the  African  plateaux  a large 
number  of  streams  run  down  to  the  sea  with  comparatively 
short  courses,  while  the  rivers  of  the  first  class 
flow  for  long  distances  on  the  interior  highlands  I 
. before  breaking  through  the  outer  ranges.  The 
turn  drainage  of  the  continent  is  to  the  north  and  west, 
r towards  the  Ixisin  of  the  Atlantic  Ocean.  The  high  j 
Aufaor  *a*e  plateau  of  East  Africa  contains  the  head- 
th*Ati*a.  "atens  of  the  Nile  and  Congo ; the  former  the  ! 
Me™ttr.  • latt4*r  the  largest  river  of  the  con-  j 

rtatMn.  r1160*:  The  southern  branch  of  the  Nile  receives 
a/Ur.in;  !l  5,  applies  from,  the  mountainous  region 
JS**  lile  trough  iu  the  neighbourhood 

Thence  streams  pour  cast  to  the  Victoria 
the  African  bike,  and  west  and  north  to 

vrhi.j.  ^>lward  and  Alliert  Nyanzas,  to  the  latter  of 
i—nj  f ‘ ®;)ent3  of  the  other  two  lakes  add  their  waters. 
jq»  v?  m ^ Nile  flows  north,  and  between  7*  and 
cour»  b lMkf86*  ^,vas^  marshy  lev*l>  during  which  its 

^e-ivina  tb.'ti.k’  H'Sj"'8  by  Hoa,inK  vegetation.  After 

n|,,„  L BaHf-el-Ghaznl  fmm  the  west  nnd  the  Sobat, 

. Black)  Nile  and  Atbara  from  the 
the  M«ri  “ant«S  it  crosses  the  great  desert  and  enters 
'J  “ The  most  remote 

eouth  wf-.t  • i.L  ^onS°  w fcbc  Chambezi,  which  flows 
tqrnint?  nn_*L  ,J|le  ,,L'irsby  Lake  Bangwculti,  afterwards 
foicat-cbd  I*  Mweru  and  descending  to  the 

this  in  * . m.  of  equatorial  Africa.  Traversing 

supplies  of  northwar,i  carve  and  receiving  vast 

turn*  vjnih  J *7  fr?m  niany  tributaries,  it  Anally 

throuffk  ,1*  and  cut?i  a "ay  to  the  Atlantic  Ocean 
"esteni  highlands.  North  of  the  Congo 

1 Estimated. 


Ixism  and  serrated  from  it  by  a brood  undulation  of  tho 
surface  is  the  interior  basin  of  Lake  Chad-a  flat-shored 
lake  filled  principally  by  the  Shari  coming  from  the 
sooth-east.  West  of  this  U the  basin  of  the  Niger,  the 
third  river  of  Africa,  which,  though  flowing  to  the  Atlantic, 
has  its  pnuci|ittl  source  in  the  far  west,  and  reverses  the 
direction  of  flow  exhibited  by  the  Nile  and  Conga  An 
ini|K)rtant  branch,  however— the  Benue— conies  from  the 
south-east  These  four  river- basins  occupy  the  greater 
iwt  of  tho  lower  plateaux  of  North  and  West  Africa,  the 
remainder  consisting  of  arid  regions  watered  only  by 
intermittent  streams  which  do  not  reach  the  sea.  Of 
the  remaining  rivers  of  the  Atlantic  basin  the  Orange,  in 
the  extreme  south,  brings  the  drainage  from  the  Drake ns- 
berg  on  the  opposite  side  of  the  continent,  while  the 
Kunene,  Kwanza,  Ogowe,  and  Sanagn  drain  the  west 
I coast  highlands  of  the  southern  limb  ; the  Volta,  Komoe, 

| Bandama,  (Gambia,  ami  .Senegal  those  of  the  western  limb! 
j Of  the  rivers  flowing  to  the  Indian  Ocean  the  only  one 
draining  any  huge  part  of  the  interior  plateaux  is  the 
i Zambezi,  the  western  branches  of  which  come  Bailn  o/ 

I from  the  neighbourhood  of  the  west  r<«st.  theit.aima 
I Kecent  explorations  have  shown  that  the  most  Octso. 
remote  head-stream  is  the  Liba,  which,  rising  midway 
across  the  continent,  flows  west  and  south  before  assuming 
. the  eastward  direction  of  the  lower  river.  All  the  largest 
[ tributaries,  including  the  Shire,  the  outflow  of  lake  Nyasa, 
liow  down  the  southern  sIojmss  of  the  baud  of  high  ground 
which  stretches  across  the  continent  in  10°  to  12*  S.  In 
the  aouth-wust  the  Zambezi  system  interlaces  with  that  of 
the  Taukhe  (or  Tioghc),  from  which  it  at  times  receives 
surplus  water.  The  rest  of  the  water  of  the  Taukhe  is 
| lost  in  a system  of  swamps  and  saltpans  which  formerly 
j centred  in  Lake  Ngunii,  now  dried  up.  Farther  south 
the  Limpopo  drains  a portion  of  the  interior  plateau  but 
j breaks  through  the  liounding  highlands  on  the  side  of  the 
| continent  nearest  it*  source.  The  Kovuma,  Rufiji,  Tana, 
Juba,  and  Webi  Shebeli  principally  drain  the  outer  slnjies 
of  tin?  East  African  highlands,  the  last-named  losing 
itself  in  the  sands  in  close  proximity  to  the  sea.  Lastly, 
l>e tween  the  basins  of  the  Atlantic  and  Indian  Oceans, 
there  is  an  area  of  inland  drainage  along  the  centre  of 
the  East  African  plateau,  directed  chiefly  into  the  lakes 
in  the  great  rift -valley.  The  largest  river  is  the  Omo, 
which,  fed  by  the  rains  of  the  Abyssinian  highlands, 
carries  down  a large  body  of  water  into  Lake  Rudolf. 

The  latest  calculation  of  the  areas  of  African  drain- 
age systems,  made  hy  I)r  A.  HUw1.au  (Pctcrmaniu  *re^*°r 
JJ 'tiled titujtn,  43,  1897,  pp.  184-6)  give*  the  following 
general  remits : — *y*tcms. 

Basin  of  the  Atlantic  . . . 4,070,000  aq.  miles. 

Do.  Mediterranean  . . 1,680,000  „ 

Do.  Indian  Ocean  . . 2,086,000  „ 

Inlami  drainage  area  . . . 3,452,000  „ 

Tlie  areas  of  individual  river-basins  arc  : — 

Congo 1,425,000  sq.  miles. 

Nile 1,082,000  „ 

Niger 808.0003  „ 

Zamlie/i 513,500  „ 

Lake  Chad 394,000  „ 

Orange 370,500*  „ 

Do.  (actual  drainage  area)  . . 172,500  „ 

The  area  of  tho  Congo  basin  is  greater  than  that  of  any  other 
river  except  tho  Amazon,  while  the  African  inland  drainage  area 
is  greater  than  that  of  any  continent  but  Asia,  in  whkh  the  same 
area  is  4,900,000  aq.  miles. 

The  principal  African  lakes  have  been  alluded  to  in  the 
description  of  the  East  African  plateau,  but  some  of  tho 
phenomena  connected  with  them  may  be  spoken 
of  more  particularly  here.  As  a role  the  lakee 

3 Including  waterless  tracts  naturally  belonging  to  basin. 
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which  occupy  portions  of  tl>«  great  rift-vmlley*  have  Bleep  I 
auJ  ««  'cry  deep.  This  U the  cose  with  he  two  , 
largest  of  the  tyi»e,  Tanganyika  and  Nyasa,  the  hitter  o 
winch  was  found'in  1899  to  have  a depth  of  130  fathoms. 
Others,  however,  are  shallow,  and  hardly  reach  the  steep 
sides  of  the  valleys  in  the  dry  season  huch  are  1-ake 
Rukwa,  in  a subsidiary  depression  north  of  Lake  Nyota, 
and  Hassi  and  Manyara,  in  the  system  ol  tbe  eastern  n^ 
valley.  Lakes  of  the  broad  ty]«,  sueh  as  the  \ ictona 
Nyanza  are  probably  of  intermediate  depth.  Apart  from 
the  seasonal  variations  of  level,  most  of  the  Uw dm" 
periodic  fluctuations,  while  some  have  supposed  that  a 
progressive  desiccation  of  the  whole  region  is  traceable, 
tending  to  the  ultimate  disappearance  of  the  lakes.  • ueb 

a drying  up  has  no 
doubt  been  in  pro-  1 
grass  during  long 

geologic  ages,  but  is 

probably  of  no  prac- 
tical imiiortance  at 
the  present  time. 
The  periodic  fluctu- 
ations in  the  level 
of  Lake  Tanganyika 
are  such  tliat  its  out- 
flow appears  to  lie 

v>  ^ intermittent.  After 

I ™n*  8teadily  for 

kEAST  AFRICA  V& ; 1,  ycurs  ifu.r 

I ls'1,  a fall  seems  | 

to  liave  set  in  about 
1879,  which  before  i 
the  end  of  the  cen-  \ 
tury  had  carried  the 
lake  back  within  its  j 
yaxsa  v,«  natoiolbed.  ithin  I 
POSTVCtSt  I about  the  same  time 
the  neighbouring  I 
Lake  Kukwa  (the 
level  of  which  seems  i 
to  lie  almost  iden-  | 
tical  with  that  of 
Tanganyika)  has  in 
great  iwrt  dried  up.  ! 
Others  of  the  East  ] 
African  lakes  liave,  j 
on  the  contrary,  risen  in  level,  N yue  liaving  Iwcn  unusually 
high  in  1896  and  Rudolf  in  1896-98;  so  that,  if  the  fluctua-  i 
tions  are  due  to  variations  of  rainfall,  these  do  not  affect 
the  whole  hike  region  simultaneously  in  the  same  direc- 
tion. In  the  case  of  the  Victoria  Nyanza  a variation  to 
the  extent  of  5 feet  has  been  thought  to  recur  in  periods  of 
eighteen  to  twenty-five  years.  Since  1890  records  of  the 
seasonal  variations  have  been  kept  at  stations  north  of  the 
hike  ; the  maximum  in  the  year  having  been  so  far  about 
1 5 inches.  They  may  be  accounted  for  in  put  by  the  action 
of  winds.  Beside*  the  East  African  lakes  the  principal 

m . Lake  Chad,  in  the  northern  area  of  inland  drainage  ; 

Bangweulu  and  Mweru,  traversed  by  the  head-stream  of 
the  Congo;  and  Leopold  II.  and  Mantumbo,  within  the 
great  bend  of  that  river.  All,  except  possibly  Mweru,  are 
more  or  less  shallow.  The  altitudes  of  the  African  lakes 
have  already  been  stated. 

Divergent  opinions  have  been  held  as  to  the  mode  of 
origiu  of  the  Central  African  lakes,  especially  Tanganyika, 
which  some  geologists  have  considered  to  repre- 
^ 811111  an  ol<*  ann  of  tte  dating  from  a time 

**  when  the  whole  central  Congo  basin  was  under 
water  ; others  holding  that  the  lake  water  has  accumulated 
iu  a depression  caused  by  subsidence.  The  former  view 
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derives  some  support  from  the  existence  in  the  lake  of 
organisms  of  a decidedly  marine  typo , ^investigation  of 
which  has  been  the  work  of  Mr  J.  E.  S.  Mwre.  They 
include  a jelly-fish,  molluscs,  prawns,  crabs,  Ac.,  and  form 
an  isolated  group  found  in  no  other  of  the  African  lakes. 

M.  J.  Comet,  a Belgian  geologist,  has  expressed  a doubt 
whether  these  organisms  furnish  evidence  of  a former  con- 
nexion of  Tanganyika  with  the  sea. 

Lying  almost  entirely  within  the  tropics,  Africa  does 
not  show  excessive  variations  of  temperature.  Great 
summer  heat  is  experienced  in  the  lower  plains  CI(JM„. 
of  North  Africa,  removed  by  the  great  width  of 
the  continent  from  the  influence  of  the  ocean,  and  hero  too 
the  contrast  between  day  and  night,  and^  between  summer 
and  winter,  is  greatest.  Farther  south,  the  heat  » to  rerno 
extent  modified  by  the  moisture  brought  from  the  tram, 
and  bv  the  greater  elevation  of  a large  put  of  the  surface, 
cp-nallv  in  East  Africa,  where  the  range  of  tempwntnre 
is  also  wider  than  in  the  western  basin.  In  the  extreme 
north  and  south  the  climate  is  a warm  temperate  one.  1 he 
most  important  climatic  differences  are  due  to  variations  in 
the  amount  of  precipitation.  The  wide  heated  plains  of 
North  Africa,  and  in  a lesser  degree  a corresponding  zone 
of  latitude  in  the  south,  have  an  exceedingly  scanty  rain- 
fall, the  winds  which  blow  over  them  from  the  ocean 
losing  put  of  their  moisture  as  they  piss  over  the  outer 
highlands,  and  becoming  constantly  drier  owing  to  the 
halting  effects  of  the  burning  soil  of  the  mtenor;  while 
the  scarcity  of  mountain  rauges  in  the  more  central  part, 
likewise  tends  to  prevent  condensation.  In  the  uite- 
tropical  zone  of  summer  precipitation,  this  is  greatest  when 
the  sun  is  vertical  or  soon  after.  It  is  therefore  greatest 
of  all  near  tho  equator,  where  the  sun  u twice  vertical,  oral 
less  in  the  direction  of  both  tropica  The  rainfa  1 zones 
are,  however,  somewhat  deflected  from  a duo  west-to-east 
direction,  the  drier  northern  condition*  extending  sout  i- 
wards  along  the  east  coast,  and  those  of  the  south  north- 
wards along  the  west.  Within  the  equatorial  zone  certain 
areas,  especially  on  the  shores  of  the  Gulf  of  Guinea  and  m 
the  Upper  Nile  basin,  liave  an  intensified  rainfall,  but  this 
rarely  approaches  that  of  the  rainiest  regions  of  the  world. 
The  rainiest  district  in  all  Africa,  and  (in  the  present  state 
of  knowledge)  the  second  rainiest  ill  the  world,  is  a little 
west  of  Mt.  Cameroon,  where  at  tho  Dehunja  station  tho 
following  results  have  been  recorded  : 

1895  . 353*0 1 iuchcu  'j 

1896  . 384*90  „ l 

I 1897  . 373*72  „ | 

1898  - 379*20  „ / 

| as  compared  with  a mean  of  475  inches  at  Chcrrapunji,  i-> 

I Assam.  The  two  distinct  rainy  seasons  of  the  equatnna 
zone,  where  the  sun  is  vertical  at  half-yearly  mtorral-i, 
i become  gradually  merged  into  one  in  the  direction  u 
tropics,  where  the  sun  is  overhead  but  once.  Ihe  ques- 
! tion  of  a progressive  desiccation  of  the  continent  mis  hm. 

{ touched  upon  in  shaking  of  the  lakes. 


Mean 


37*2*40  inches. 


milieu  upon  in  siieuKiug  w «»v 

While  the  climate  of  the  north  and  south,  especial!)  the 
! latter,  is  eminently  healthy,  and  even  the  intensely  ea  et 
Sahara  is  salubrious  by  reason  of  its  dryness,  cllmMte)tej 
I the  tropical  zone  as  a whole  is  the  most 
I unhealthy  portion  of  the  world.  This  is 
’ especially  the  case  in  tlie  lower  and  moistcr  regions,  sru 
; the  west  coast,  where  malarial  fever  i»  very  prevalent  end 
deadly ; the  most  unfavourable  factors  being  hrumtwy 
with  absence  of  climatic  variation  (daily  or  seasonal), 
higher  plateaux,  where  not  only  is  tho  average  U-m|wratun- 
lower,  but  such  variations  are  more  extensive,  are  m 
healthy ; but  even  here,  with  the  exception  of  a 1c 
ap-cially  favoured  localities,  Europeans  find  it  di  i1 
. maintain  their  health  permanently.  Opinions  still  urncr 
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u to  the  poBsibility  of  the  acclimatization  of  white  men  in 
Africa,  some  holding  that  acclimatization  can  only  bo  the 
recall  of  a gradual  proceaa  extending  through  many 
generations,  while  others  believe  that  with  improved 
knowledge  the  diseases  of  Africa  and  other  tropical 
countries  can  be  successfully  dealt  with.  (On  this  subject 
see  article  by  Dr  bambon  in  Geographical  Journal ',  vol. 
xii.  p.  589.)  It  is  believed  by  the  latter  school  that  the 
malanal  germs  are  propagated  by  the  agency  of  mosquitos, 
and  during  1899  the  discovery  of  the  {.articular  species  to 
which  infection  is  due  in  West  Africa  was  claimed  to  be  made 
Mitten-  by  Major  Koss.  Hcqtes  are  entertained  that  suit- 
hricMi  able  measures  may  lead  to  its  destruction. 

<;«««.  During  the  last  decade  of  the  19th  century  a great 

impetus  was  given  to  the  record  of  meteorological 
data  at  atationH  in  Central  Africa,  and  our  scanty  knowledge  with 
napect  to  that  region  has  already  received  important  additions. 
Tfc*  following  tables  summarize  somo  of  the  latest  results 

Government  Station,  Cameroon.1 
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i *tatjon  i u T , ^ tne  citmatoiogic 
Tbetlrv  , nii<!  a,w*  wluabl«  region  of  the  west  coast, 

the  nn  atn  ‘I*  re,JlJC«>  to  a minimum,  occurring  at  the  time  when 
bumiditv  U l ; i southward  declination.  The  relative 

tints  Ti...  1 an.  *“**  teratiernturo  shows  small  seasonal  varia- 


tions. Tli*  *J1U  lIu‘  leral**rnture  shows  small  seasonal  varia 
<oa»t.  **hle,  relating  to  a station  on  the  cast 

a ninth-.  ]*  . „ >ws,  STn*d  variation*  of  temperature,  but 

tbrt  rainy^*^  chi,,fl-v  between  two  dis 


™Ubl.  i,  bos«t 


Tl>e  third,  the  much  greater  temperature 


on  observations  recorded  in  the  MUteiiutvjtn 


a vt  den  It  / . n orw 

by  the  ^ tvro  Follovriu^  on  those  published 


variations  at  an  inland  station,  at  a considerable  altitude  and 
farther  removed  from  the  equator.  The  high  rainfall  is  due 
to  the  influence  of  the  mountains  ; but  though  no  month  is  really 
dry,  the  bulk  of  the  rain  falls  between  December  and  April. 
Observations  for  1897  at  Kibwezi,  an  inland  station  in  the  drier 
LArnEBDALE,  Mt.  Mlanjt,  Nyasaland. 
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parts  of  British  East  Africa  (2*  25’  S.  >,  at  an  elevation  of  295*0  feet, 
show  a still  greater  daily  range  of  temperature,  the  mean  for  the  year 
being  28  *5\  The  mean  temperature  for  the  year  wa*  72  *5  \ and  the 
rainfall  (occurring  chiefly  in  two  rainy  seasons,  separated  by  a 
short  relatively  dry'  interval)  21  '51  inches.  At  Machako*.  a station 
on  the  higher  plateau  (5400  feet),  the  mean  temperature  for  1894 
was  66*2  (highest  month  70*2,  lowest  61*4),  while  a four  years’ 
average  of  the  rainfall  gives  30'98  inches. 

The  vegetation  of  Africa  follows  very  closely  the  distribution  of 
heat  and  moisture.  The  northern  ami  southern  temperate  zones 
hare  a flora  distinct  from  that  of  the  continent  gener-  p. 
ally,  the  north  correajionding  with  south  Europe  in  or*‘ 

this  respect.  The  zones  of  minimum  rainfall  have  a very  scanty 
flora,  consisting  of  plant*  specialized  to  resist  the  great  dryness. 
The  more  humid  regions  have  a richer  vegetation— dense  forest 
where  the  rainfall  is  greatest  and  variations  of  tenq>erature  least, 
conditions  found  chiefly  on  the  tropical  coast*  and  in  the  west 
African  equatorial  basin ; and  savanna  interspersed  with  tree*  on 
the  greater  |wrt  of  the  plateaux,  passing  as  the  desert  regions  are 
approached  into  a scrub  vegetation  consisting  of  thorny  acacias, 
Ac.  Forests  also  occur  on  the  humid  slopes  of  mountain  ranges 
up  to  a certain  elevation.  The  dense  fore*t*  of  W cat  Africa  contain, 
in  addition  to  a great  variety  of  dicotyledonous  trees,  two  palms, 
the  Elnt.it  Ouxnttntit  and  liaphia  viniitra,  not  found,  generally 
speaking,  in  the  savanna  regions.  In  the  latter,  the  moat  charac- 
teristic trees  are  the  baobab  [Adantonia  digitala),  Hyobicne  palm, 
and  Euphorbias.  The  higher  mountain*  have  a sjieciat  flora  show- 
ing close  agreement  over  wide  intervals  of  sjxsoe,  as  well  as  affinities 
with  the  mountain  flora  of  the  Kasfrrn  Jbditcrranean,  the  Hima- 
layas, and  Indo  China  f ef.  A.  Eugler,  L'ebtr  die  11  oeJujri  irgsjiora 
dr*  tropitchen  Afrika,  1892). 

The  fauna  again  show  s the  effect  of  the  characteristics  of  the 
vegetation.  The  open  savannas  are  the  home  of  large  ungulates, 
especially  antelope*,  the  giraffe  (iieculiar  to  Africa),  paaaa. 
and  four  &|*.*eies  of  rhinoceros  ; and  of  carnivores,  auch 
as  the  lion,  leopard,  hvieua,  Ac.  Tlie  elephant  (though  its  ranpe 
has  Iwcome  restricted  tbrough  the  attacks  of  hunters)  i*  found  both 
in  the  savannas  and  forest  regions,  the  latter  being  poor  in  large 

?unc,  though  the  sjieoial  habitat  of  the  chimpanzee  and  gorilla. 

he  camel — as  a domestic  animal  is  especially  characteristic  of 
the  northern  deserts  and  ateppea,  while  the  ostrich  thrives  in  most 
of  the  drier  regions.  The  rivers  in  the  tropical  zone  abound  with 
hippojtotaini  and  crocodile*,  the  former  entirely  confine*!  to  Africa. 
The  vast  herds  of  game,  fonnerlv  so  cliaraetcristic  of  many  jiarts 
of  Africa,  have  much  diminished  with  the  increase  of  intercourse 
with  the  interior.  Game  reserves  have,  however,  been  established 
in  South  Africa,  British  Central  Africa,  British  East  Africa  (21, 
Somaliland,  Ac.,  while  measures  for  the  protection  of  wild  auimals 
were  laid  down  in  an  international  convention  signed  in  May  1900. 

Of  practical  question*  relating  to  the  African  fauna,  one  of  the 
most  important  u that  of  the  domestication  of  the  African  elephant. 
Although  rarely  used  in  modern  times  in  any  of  the  various  ways 
in  w hich  the  Indian  specie*  ia  made  of  service  to  man,  it  is  know  n 
that  the  African  sj>ccies  was  tamed  in  ancient  time*.  _ A successful 
experiment  in  this  direction  has  lately  been  made  in  French  Con^n, 
where  a young  African  elephant  has  been  used  at  the  Fernan  \ az 
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■uanon  for  l>nrr«M  of  truMport,  »hi!o  out  of 
in  Cameroon1  in  1*00.  three  Kavn  boon  illliteelfllUj  tamed.  The 
•mnl'imient  of  India  olephmnto  ill  Rut  Afnnt  wu  tn^  without 
much  «.<**«,  lw.li  by  the  MjpMHI-d'ti-mor  1879  u>.d«r 
•a in  rvrt*r  ami  W Count  von  Gotzen  in  1893.  It  w ntong 


turned  west  to  survey  the  Albert  Xyaaza,  reaching  what  he  snp- 
mjHrdl  to  be  * hay  of  that  lake,  situated  under  the  equator,  but 
which  subsequently  moved  to  belong  to  an  independent  piece  ur 
water.  Compelled  to  desist  from  further  attempts  m this  direction, 
Stanley  turned  south  for  UjijS  on  l*ake  Tanganyika,  which  lake  he 
circom navigated,  and  then  went  west  to  attack  the  problem  of  the 
termination  uf  the  LuaUba.  He,  too,  encountered  immense  diffi. 
cnltres  in  the  attempt  to  penetrate  the  trackless  forests  of  the 
equatorial  basin,  but.  huflding  a fleet  of  canoes,  succeeded  m 
tracing  the  river  round  ita  great  northern  bnm,  until  after  a journey 
of  1600  miles  he  finally  reached  the  known  part  of  the  Congo,  new 
the  west  coast  In  this  great  joumey  he  had  to  contend  not  only 
with  nat  ural  difficulties,  such  a*  the  furious  cataracta  by  which  the 


oflength 

among  African  rivers.  . . . . . , . 

This  great  achievement  helped  still  further  to  stimulate  a 
general  interest  in  Equatorial  Africa,  which  had  already  had  its 
outcome,  since  Livingstone’s  death,  in  movements  Weat 
destined  to  lead  to  important  results.  In  lc/3  t“*  Gfastorfil 
German  African  Society  was  founded,  and  this  body  Africa. 

*et  itself  the  task  of  exploring  the  interior  of  Angola 
and  other  districts  of  West  Africa.  The  success  attained  hardly 
came  up  to  expectations,  but  in  1876  Dr  Paul  Poggs  succeeded  m 
the  town  of  the  negro  potentate,  the  Vnata  lanvo.  to 


reaching  the  town  of  the  negro  pol 

that  year  King  Leopold  of  BagL- — r—  --  . 

international  conference  to  take  measures  for  the  systematic 


(Wain  Carter  aud  by  Count  von  G- 

the  lowest  subdivisions  of  the  anion. „ - ,p, 

th»t  most  injuriously  .(font  tlio  “ttUmmt  of  Afrta. . oc«r  Tho 

dcrutotion  c»u*d  br  lociuta  nrod  not  dwelt  nnOT.whilotho 
auction  of  th«  ipreod  nfm.Uri.  byrnmn,  of  mo.fn.to.  totlmdy 
Lm  rdVrro‘1  to.  lUrdly  1«M  dotrlmMltol  b)f  reason  of  the  faUl 
offooU  of  iu  liito  on  moat  domiwtic  animal.  « the  tsotso  By,  an 

the  disease  been  discovered  <cf.  Pro c.  fioy.  Soe.  voL  1 | ,JJlgth  of  CW{^  in  reaped  it  is  second  only  to  the  Nik 

Exploration. 

The  last  quarter  of  the  19th  century  saw  the  almost 
entire  completion  of  the  broad  outlines  of  African  S1*0* 
graph?.  This  period  hits  been  in  the  main  one  of  filling 
in  of  detail,  the  wide  blank  space  which  previously  occupied 
the  centre  of  the  continent  on  our  maps  having  practically 
disappeared  in  1877.  A very  brief  recapitulation  of  the 
earlier  stages  of  African  exploration  may  be  given  before 
speaking  of  this  later  period. 

After  the  Portuguese  voyages  to  the  East  had  in  the  15th  cen- 
tury made  known  tho  whole  coaat- lino  of  the  continent,  a certain 

\ amount  of  progress  towards  a knowledge  of  tho  interior. 

Barter  principally  in  Angola  and  the  region  of  the  Zambezi, 

Periods.  wAa  jillt  Tririi  the  decline  of  Portuguese  power 

at  the  end  of  tho  16th  century  a period  of  stagnation  ensued, 
broken  only  by  Jesuit  and  Capuchin  missionary  enterprise  m 
Abyssinia  and  Angola,  and  by  French  and  English  trading  ad- 
venture in  Senegaiubi*.  Tho  first  great  advance  was  due  to  the 
action  of  tho  African  Association  (founded  178SI,  whose  agents 
(Mungo  Park  amongst  them)  made  known  the  geography  of  tho 
Niger  region  and  of  various  parts  of  Northern  Africa.  About  1850 
hegau  the  great  series  of  journeys,  which  in  the  south,  east,  and 
north  first  shed  oertain  light  on  the  geography  of  the  inner  regions 
of  tho  continent — tho  discovery  <»f  tho  course  of  the  Zambezi  by  Dr 
Livingstons ; of  the  groat  lakes  of  Eastern  Africa  and  the  source  of 
the  Nile,  by  Burton,  Speke,  Grant,  aud  Baker  ; and  the  researches 
of  Dr  Barth  in  the  Central  Sudan,  bring  the  principal  results. 

Dr  Livingstone's  List  great  journey,  commenced  iu  I860,  began  to 
lift  the  veil  from  the  western  half  of  the  equatorial  regions,  but, 
though  leading  to  the  discovery  of  an  entirely  new  river  system 
west  uf  Lake  Tanganyika,  it  was  brought  to  a dose  by  tho  travel- 
ler's death  (1873)  before  tho  uncertainties  which  attached  to  this 
now  river  system  wore  cleared  up.  With  Livingstone  » death,  and 
the  universal  interest  aroused  by  tho  story  uf  his  labours,  tho 
latest  period  of  Africa n exploration  may  he  said  to  have  begun. 

I11  immediate  uouuoxion  with  Livingitono's  work  was  the  ex- 
pedition of  Lieutenant  Cameron,  who  early  in  1873  left  Zanzibar 


Latest 
Period  ■ 
1X73-1900. 
Cameron 

and 

Stanley. 


with  the  object  of  supporting  the  great  cxnlorer  and 
carrying  on  independent  geographical  work.  After 


Tanganyika  by 

effected  the  circumnavigation  of  the  greater  part  of  the 
lake,  discovering  its  outlet  towards  the  Congo  on  tho 
west.  He  then  proceeded  to  N'yangwo.  tho  Arab  trading  post 
on  tho  Luoliha  or  Upper  Congo,  which  had  boon  Livingstone’s 
farthest  j*>int  on  the  great  river  ; but  the  difficulties  in  the  way 
of  a further  exploration  of  its  course  proving  immrmouutaliK 
Cameron  turned  south-west  through  an  entirely  unknown  region, 
and  made  his  way  across  the  southern  Congo  basin  to  Benguela  on 
tho  west  coast.  From  his  view  of  tho  Luolaba,  which  had  been  at 
first  thought  by  Livingstone  to  belong  to  tho  Nile  basin,  Cameron 
concluded  that  it  oould  bo  nothing  else  than  the  upper  course  of 
Gift  Congo.  Meanwhile  Mr  II.  M.  Stanley,  who  had  become  famous 
for  his  relief  of  Dr  Livingstone  in  1871,  started  again  for  East 
Africa  os  aorrarpOBdsnt  of  the  l+ul't  and  A'cir  VorL 

Ucruld  to  atU-mpt  the  solution  of  the  chief  remaining  problems 
of  Central  Africsu  geography.  His  first  task  was  the  thorough 
examination  of  the  Victoria  Nyanxa,  which  had  been  held  by  some 
to  consist  of  several  itide|»endent  lakes,  and  which  he  reached  by  a 
new,  alm-Ht  direct,  route  from  Bsgaiuoyo  to  its  southern  point. 
After  circumnavigating  the  lake  and  thus  proving  the  general 
accuracy  of  its  delineation  by  its  discoverer.  Captain  Speke,  Stanley 

1 4 th,  according  to  the  Inscription  cut  by  his  followers. 


opening  up  of  the  continent  The  outcome  was  the  inauguration 
of  the  International  African  Association  with  its  headquarters  in 
Brussels,  while  committees  were  formed  in  the  various  Eunq«ean 
countries,  the  German  society  being  reconstituted,  and  ^tuning 
to  do  good  work  in  the  southern  Congo  basin.  On  Uie  OdOfo 
itself  Mr  Stanley  inaugurated  a great  undertaking  on  U-lialfol 
King  Leopold,  which  ended  in  the  publishment  or  the  Free 
State  of  the  Congo  in  the  basin  of  that  river,  and  the  exploration 
of  its  various  tributary  streams.  Meanwhile  the  Frcncn  nau 
already  boon  exploring  the  interior  of  their  colony  of  the  oawm, 
tire  Ogowe  having  been  explored  in  1875  and  18*6  by  Marche 
and  De  Corapfcgne,  and  from  1875  by  Pierre  S.  do  Brazza,  who, 
reaching  the  upper  basin  of  that  river,  mode  his  wav  across  the 
watershed  to  the  Congo  in  1880.  Tho  whole  region  betwern  the 
Gabon  and  the  Congo  was  in  time  explored  by  French  officials, 
among  whom  J.  de  Brazza,  brother  of  Fierro,  was  one  oT  the 
to  penetrate  to  tho  far  north  (1885).  South  of  the  Congo 
Portuguese  were  likewise  active,  a great  expedition  being  sent 
out  In  1877  under  Pinto.  Capello,  and  Irens,  fur  the  exploration 
of  the  interior  of  Angola.  The  first-named  made  Ins  way  ov 
bend -streams  of  the  Kubango  to  the  Upper  Zambezi,  which  ho 
descended  to  the  Victoria  Falls,  thence  proceeding  south-east  to 
Fretoria  ami  Durban.  Capello  ami  Ivens,  after  ^ crowing  the 
Upper  Kwanza,  confined  their  attention  to  the  south-wot  Longa 
basin,  where  they  disproved  tho  existence  of  Lake  Aqmlunoa, 
which  had  figured  on  tho  maj*  of  that  region  since  the  tot! 
century.  Farther  south,  in  the  region  of  the  Kunene  an 
Ovampo,  good  work  ws*  done  in  1879  and  following  year*  v 
French  missionary,  Fire  Duparquet.  Following  the  example  m 
by  Dr  Po<op>,  the  Germans  Soliutt  and  Buchner  added  to  the 

The  most  important 
'oggo  and  Wissmanii,  who 


, A-MeTJ*.  M»U  y.avn;s  cy-, 

an  l»t  May1  of  tint  year,  Cameron  continued  bis  vtuy  > oiplowd  tlie  harango  to  about  5 soul  >. 
to  Lake  f«K.ny.kV  by  a ».«  -to,  ami  nft«-*fi  I t^^Z^.y^tnk^^beyo^  MuaU  Yanro'. 

kingdom,  and  reached  ’the  Upper  Congo  at  Nyangwe,  *h«co 


WUsmum  marlo  his  wav  to  the  east  coast.  In  1884  Mr  Arnot, 
who  had  reached  Benguela  from  Natal  by  a route  r-  ughly  tno 
reverse  of  Pinto’s,  started  west  ami  nuwle  his  way  along  t 
Zambezi-Congo  watershed  to  Gorenganze  or  Katanga.  In  to  y 
a German  exj>edition  under  Wisamann  solved  tho  moat  impor 
geographical  problem  relating  to  the  southern  Congo  basin  *7 
descending  tire  Kasai,  the  largest  southern  tributary,  which,  ron- 
trary  to  exri?ctation,  proved  to  unite  witli  tho  Kwango  anu  o 
streams  before  joining  the  main  river.  Further  addition* 
the  knowledge  of  the  Congo  tributaries  were  made  at  the  a«w» 
time  bv  Mr  Grenfell,  a Baptist  missionary,  who  (oocoiu janie* ‘ 
1885  by  Von  Franfois)  mode  several  voyages  m the  af^uer 
Peace,  esiwcislly  up  the  great  Ubongi,  ultimately  provrel  u 
the  lower  oourse  of  the  Welle.  Another  German  expedition  n^_ 
Kuud  and  Tappenbrck  also  mode  discoveries  north  of  the  w 
Kasai.  In  18S5-S7  an  Austrian  erjieditioii  under  Dr  scuth 
Ivrnz  crossed  Africa  from  west  to  cast  by  the  Congo  Central 
and  Lakes  Tanganyika  and  Nyasa.  Farther  imuth  Africa- 
Capello  and  Iveiu  in  1884-85  crossed  the  continent 
from  Mossamrelcs  to  the  month  of  the  Zambezi,  breaking 
1 ground  ea  route,  es^icciaily  iu  the  borderlands  betweeu  the  L pi 
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Zaabrxi  and  Upper  Congo.  In  the  southern  Zomliczi  basin  and 
neighbouring  uistricU.  the  journeys  of  Holub,  Selous,  Moutugu 
Ken.  Krskiiw',  and  others  resulted  in  more  accurate  knowledge, 
Mpedaliy  in  Maubclcland  and  Modiunol.it  id,  while  Portuguese 
fijeditiona  under  Paiva  de  Andrada  explored  the  country  south 
of  the  Inwer  Zambezi. 

Ob  lake  Kvass.  where  a Scottish  mission  was  established  in 
1875,  Mr  E.  b.  Young  in  1*70  for  the  first  time  reached  the 
ttfi  north  cud  of  the  lake,  proving  that  it  extended  farther 
rmmmtmritt  ^*n  ^ been  supplied.  Surveys  were  also  curried 
.Uric*.  0Ilt  ky  J4111**  Stewart,  In  1377  Mmui  Elton 
ami  Cotterill  opened  a new  route  north  of  the  lake  to 
Ugoga  In  last,  u in  W«ti  Africa,  oj>e rations  were  started  l»y 
spots  of  the  Belgian  Association,  but  with  less  success  than  on 
the  Congo.  The  first  new  journey  of  importance  on  this  side 
wu  made  f 1876-SO)  on  behalf  of  tbo  British  African  Explore* 
lino  Committee  by  Mr  Joseph  Thomson,  who  alter  the  death  of  bis 
^adcr,  Mr  Keith  Johnston,  made  his  way  from  the  coast  to  the 
north  end  of  Kjjm,  UmQOO  to  Taugauvika,  Oil  both  sides  of 
ahith  he  broke  now  ground,  sighting  tM  north  end  of  Lake 
Rukwa  or  Leopold  on  the  cast.  In  1830-84  a Herman  expedition 
ukUt  Brtehaixl,  Rohm,  und  Kaiser  crossed  Tanganyika,  and  jiene- 
tnted  Uyond  the  Upper  Congo  to  Katanga,  while  in  1882-84  tho 
French  Lieutenant  Giraud  Mtnwdcd  by  tho  north  of  Nyass  to 
Lake  BumuuIu,  of  which  lie  made  the  first  fairly  correct  map. 
Between  S‘y-tsa  and  tlio  ocast  useful  work  was  done  about  this 
tune  by  Mr  IL  E.  O'Neill,  British  consul  at  Mozsmbiqua.  M well 
as  by  member*  of  the  Universities  mission,  and  a little  later  by 
Mr  J.  T.  Last.  North  of  tbo  Zanzibar- Tanganyika  route  a large 
area  of  new  ground  was  ojiened  in  1333*84  by  Mr  Joseph  Thomson, 
who  traversal  the  whole  length  of  tbe  Masai  country  to  Lake 
Bariago  and  the  Victoria  Kjsnn,  shedding  the  first  clear  light  on 
the  great  Hast  African  rift-valley  and  neighbouring  highlands, 
induduig  Mounts  Kenya  and  Klgou.  On  the  first  part  of  his  route 
h«  had  been  preceded  by  the  Herman  Dr  G.  A.  Fischer,  who  in  a 
••coni  jounwy  broke  some  new  ground  to  the  south  and  west 
of  the  Masai  country,  traversing  for  tho  first  time  the  coast 
dhtricti  east  of  the  \ ktoria  Nyanza  (1835-86).  A great  advanoo 
towards  the  north  was  mode  m 1887-89  by  the  Austria  us  Teleki 
Mil  Yob  Hubnel,  who  discovered  the  large  Itaaso  Norok,  now  known 
“ lake  Rudolf,  till  then  only  vaguely  indicated  on  tho  maps 
MBndmrtL 

Still  farther  north  various  attempts  were  made  between  1870 
ud  UiW  to  explore  the  iuterior  of  Somaliland,  the  principal 
A'srca.  l*“j?  them  of  llaggenmaoher  (1874)  awl  Rrvoil 
£a n ( 1870-84 1,  but  they  met  with  only  jiartial  soceoaa. 

Attic*.  In  IMS,  however,  the  brother*  Janus  succeeded  in 
. making  tbrir  war  for  the  first  time  from  Berber*  to 

»ebi  ShcMj.  In  Abyssinia  and  tbe  Galla  countries  to  tbe 
woth  of  it  the  jxincipal  work  was  done  by  a laud  of  Italian 
explorer*,  *moiig  whom  the  names  of  Autiuori,  Antonelli,  Bianchi, 
Vf1™*  Cluarini  most  deserve  mention.  Many  of  the  exj«- 
umwiB  unfortunate,  but  valuable  results  were  obtained  by 
M^re,  Qduua,  who  penetrated  the  GalLa  countries  to  Kafir 
1 .AT  1 . ? Stacker,  and  in  1888-87  Dr  Travcrsi, 

JUiix  region  ; while  in  1«S2  a Dutch  traveller, 

^ IL  Beanver,  pushed  through  unknown  districts  south-west  of 
oyaMnia  b*jw d the  Blue  Nile.  French  travellers,  among  them 
, Attory "1883-8SK  4ku  male  their  way  to  the  Galla  countries, 

^ >■<»>*  later  a considerable  advance  was  made  by  J. 

nfKi  *1  ,wck‘-‘d  4 point  on  the  Ohio  further  south  tl.an  any 
m»  preckceasors.  On  the  Upper  Nile,  where  General  Gordon 
S.  _ Bytmants  were  now  waging  war  against  official  corrup 
■erk*1”  , °l'l'rcs,l‘c,n  of  the  fclave  traders,  the  chief  geographical 

. . *M  J , . *“T*y  of  the  eounw  of  tbe  river  by  Gordon  and 

“wntim  of  his  staff;  the  examination  of  the  Albert  Nyonre  by 
to  vow  and  by  Colom-l  Mason  ; and,  somewhat  later,  various 
jmgaoT  Emia  1’oaha  to  the  west  of  the  lake.  To  the  south 
nj  1 ru  1 bounds  of  knowledge  wer*  toinewliai  extended  by 
^ aU(l  by  the  Greek  Dr  Totagos,  while  on  ami 
the  watershed  to  the  soutb-wiwt  the  work  of  Schwcinfurth 
. Ptinoad  far  the  Raasian  l>r  Junker  (1878-56),  who  pushed 
Balu^I r ^VCr'  aUL^  Frank  Luptuu,  governor  of  tho 

th!^°^2,Afrkm>  "“bracing  the  Sahara  and  western  Sudan, 
**Dua  1873-85  was  not  marked  by  many  imjwrUnt  expedi* 
■'•art/s  *nj  *'ons,  the  attention  of  explorers  being  directed  to  tlie 
Aarra.  tuon  central  regions.  That  of  Dr  G.  Nachtigal,  which 
Wnt  valuable  light  on  the  region  around  Lake  C had, 

******  *2®  been  bogan  in  1809,  though  not  completed  till 

diBttt  It*  later  stages  took  the  traveller  through  the 

Uw  ^un,ry  of  Wadai  to  the  Nile.  In  1873-71 

f*ditii»ji  a,i  lrtVeI'cr>  Itf  G.  Rohlfs.  undertook  his  second  ex- 
imi„i  1 , tioith  of  the  Libyan  desert,  and  in  1878*79 

i?",**  •*'  » Kid'r,.  A little  Inter  (ISS0  SI) 
luiiliu  Ma.1*  Afric.1  from  ejust  to  west  was  clfoetod  by  the 

ueuccx  and  ilasasji,  who,  startijig  from  Suukin,  |«M«d 


! through  Wadai,  and  finally  reached  the  month  of  the  Niger. 

. In  the  Sahara  unsuccessful  attempt*  were  made  to  pentitrate  frum 
i Algeria  to  Timbuktu  iu  1873-74  by  1’aul  Soleillet,  who  only  reached 
luaalah,  and  in  1874-7G  by  Victor  LtrgMtt.  Iu  1876-77  a German 
traveller,  Krwin  von  liary,  made  his  way  to  Rhat  and  Air,  but 
was  aasaasiuated.  A French  exixslition  under  Colonel  Flatten 
met  with  a like  disastrous  fate  in  1881.  Farther  west  succtoa 
was  attained  in  I860  by  u German  traveller,  Dr  Lcnz,  who  start- 
ing from  Morocco  made  his  way  arrows  the  Western  Sahara,  in 
I -art  by  a new  route,  to  Timbuktu.  Morocco  itself  was,  a year  or 
two  later  (1883*64},  the  scene  of  important  explorations  by  M.  da 
Foucauld,  a French  traveller,  who,  dugui»cd  as  a Jew,  crossed 
and  ro-cro«ed  the  Atlas,  and  supplied  the  first  trustworthy  in- 
formation as  to  the  orography  of  many  j*art«  of  tlie  chain.  In 
. Scm-gurabia,  where  tbe  political  expansion  inaugurated  by  General 
Fuidlicrbc  was  continued  under  DesUirdca  and  Galiieni,  additions 
were  gradually  made  to  geographical  knowledge.  An  unsuccessful 
attempt  to  reach  Timbuktu  and  Algeria  from  this  side  was  made 
in  1878-79  by  Soleillet,  and  it  was  not  till  1887  that  the  funner 
was  reached  by  Lieutenant  Caron,  wbo  navigated  tho  Upper 
Niger  ill  a gunboat  Tlie  source  of  the  river  hod  keen  reached 
in  1879  by  MM.  Zwtifd  and  Moustier,  agents  of  a commercial 
home  at  Sierra  Leone.  Behind  tbe  Gold  Coast  where  Kutuaai, 
the  capital  of  Ashanti,  had  long  been  the  limit  of  F.uropean 
knowledge,  the  first  step  forward  was  made  by  Bonnat  who 
ascending  Gic  Volta  reached  the  ini ]*or tout  mart  of  Salaga 
I (1678*7ft  Iu  1882  « .'apt  a in  Lousdale  went  farther,  vUitiug 
Yendi  and  Bontuku,  while  two  years  later  Captain  Kirby  made 
his  way  to  Kin  tain  tux  On  the  Middle  and  Lower  Niger  no  groat 
advance  was  nude  during  this  period  ; but  on  its  eastern  branch, 
the  Bouuc,  good  work  was  done  by  E.  K.  Fhsgel,  who  charted  tho 
river  in  18/9  during  a voyage  in  the  missionary  steamer  Htnry 
F«M,  uud  in  1882-83  penetrated  almost  to  its  souruc  during  an 
overland  journey  iu  Eastern  Adamawa. 

A|iart  from  the  French  operations  in  tho  Sahara,  Sctiegambia, 
and  the  Ogowe  region,  most  of  the  journeys  had  hitherto  been 
independent  of  jioiitical  motives,  few  territorial  claims  having 
I yet  men  made  by  Euro|»eau  nation*.  From  about  1880  onwards 
exploration  wss  largely  connected  with  the  extension  of  political 
influence  over  African  territory,  inaugurated  in  1881  by  tho 
annexations  of  Germany,  and  regulated  by  the  enactments  of  tbe 
Berlin  Conference  of  1384*65,  and  by  subsequent  international 
agreements.  The  future  course  of  exploration  can  best  bo 
followed  by  taking  in  turn  tbe  work  done  in  the  different 
! spheres  by  European  Bowers.  One  groat  expedition,  however, 

! not  exclusively  connected  with  any  one  sphere,  must  be  first 
j spoken  of,  viz.,  the  Emin  Tosha  relief  expedition 
under  H.  JL  Stanley,  which  set  out  in  1887  by  way  paK^M 

of  the  Congo  to  carry  supplies  to  the  governor  of  the  peHcf 

oiu  Egyptian  Equatorial  province.  Tbe  route  lay  up  p.Xpcdl~ 
tbo  Aruwimi,  the  principal  tributary  of  the  Congo  ,/oB 
from  the  north-cast,  by  which  the  exja-dition  mode  its 
way, encountering  immense  difficulties,  through  the  great  Equatorial 
| forest,  the  character  and  extent  of  which  were  thus  for  the  first 
time  brought  to  light.  The  return  was  mode  to  the  east  const, 
and  resulU-d  in  the  discovery  of  the  great  snowy  range  of  Kuweit* 
;ori  or  Run*iro,  and  tho  confirmation  of  the  existence  of  a third 
Nile  lake  discharging  its  waters  into  tlie  Albert  Nyanza  by  tho 
Semliki  river.  A further  discovery  was  that  of  a large  bay,  hitherto 
uusus|wcted,  forming  the  south-west  corner  of  the  Victoria 
Nvanza. 

'In  tho  partition  of  the  continent  among  European  nation*, 
attention  was  first  directed  to  West  Africa,  where  tho  activity  of 
the  International  A^uciation  and  of  Fiance  was  Caa,erooa, 

, quickly  followed  (1884)  by  the  appropriation  bv 
Germany  of  the  chief  of  the  previously  unclaimed  stripe  of 
coast.  In  one  of  those  — Cameroon  — the  unknown  interior 
hail  till  tli  on  Imjcii  contiguous  with  the  coast -line,  but  German 
travellers  soon  began  to  throw  back  its  limit*.  Through  the 
labours  of  Ziutgralf  t,  1387-89),  Kuml  (1887-68),  Morgen  (1889-90), 
tbe  river  system*  of  the  Sanaga  and  Nyong  were  brought  to 
light,  and  a connexion  effected  with  the  Benue  and  Adatuawa  m 
tho  north.  Other  travellers— Von  Stetten,  Konrau,  Ramsay,  Ac. 
—supplemented  tlmir  work,  while  Von  UechtriU  and  raaaaTge 
; oxploml  scientifically  the  region  of  the  Bcuuc  (1894).  Ilia 
eastern  borders  of  the  territory  were  first  explored  iu  189i*98by 
j Von  (Tarnap.  and  later  (1893-99),  from  the  aide  of  tho  Frrmch 

| Congo,  by  Fleyn.  In  the  adjoining  French  territory,  coag*. 

| the  Son  go,  one  of  tlie  priuci|wl  northern  tributonea 
of  the  Congo,  was  explored  in  1890-92  by  Chalet,  I’oncl,  Foncmau, 

! and  others,  and  was  reached  from  the  north  by  M i/on,  who  drew 
the  first  line  of  communication  between  the  Bennc  and  the  Congo 
(1690-92).  In  1890  Foul  Crampel,  who  in  the  previous  year  liud 
explored  north  of  the  Ogowe,  undertook  a great  expedition  from 
tho  Ibttiigi  to  the  Shari,  but  was  attacked  and  killed,  with 
several  of  his  companions,  on  the  borders  of  Uagirnu.  M. 
1 Dybowski,  who  commanded  a supi-orting  cxj^dition,  reached  th« 
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Gribtngi,  a principal  branch  of  tho  Shari.  Ho  was  followed  In 
1892-93  by  Maiatra,  who,  reaching  the  Gribion  by  a more  westerly 
route,  passed  westward  to  the  Henne.  In  1394  Cloxol  reached  the 
Worn,  a south- western  feeder  of  the  Shari,  which  last  was  roadie*! 
in  1896  by  Gen  til,  who  for  the  first  time  launched  a steamer  on 
its  waters,  and  pushed  on  to  Lake  Chad,  tbv  ultimate  objective  of 
the  French  for  many  ytML  Further  exploration  in  the  Shari 
basin  was  effected  in  1698-99  by  Behsglo.  Farther  east,  towards 
the  Nile  watershed  explore*]  first  by  Junker  and  others  from  the 
north,  the  pioneers  from  the  south  were  Belgian  officers,  who 
went  north  from  the  Congo  before  the  French  territorial  claims 
were  fully  acknowledged.  Thus  Hanolet  reached  Dar  Rungs, 
south  of  Wadai,  while  Nilis  and  Do  la  Kethull©  made  their  way 
(1894)  to  the  bonier*  of  Darfur.  Subsequently  Freuoh  agents  also 
pushed  towards  the  Nile  basin.  In  1 $90-97  "Liotard  and  Cureau 
leeched  the  western  b irders  of  the  Bahr-el-Ghar.il,  while  Marchand 
led  a large  military  expedition  through  the  heart  of  the  province, 
reaching  Foshoda  on  the  Nile  early  in  1896,  and  completing  tho 
crossing  of  the  euntinent  through  Abyssinia  to  the  Met  coast. 
Finally,  In  tho  west  of  tho  French  territory,  a journey  from  tha 
Sanga  to  the  coast  was  accomplished  by  Fouriu-au  in  1896-90. 

Recent  exploration  in  the  Congo  State  has  been  carried  out  almost 
entirely  by  Belgian  officers.  Alter  the  identity  of  tho  Welle  with 
- the  Ubaugi  had  been  finally  ascertained,  and  its  course 

State  surveyed  (1887-86)  by  Vangcle,  the  upper  basin  of  the 
river  was  traversed  in  all  directions  by  Van  K<-rkhoven 
and  hia  subordinate*  (1891-93),  and  later  by  CUaltin  and  others. 
Various  southern  tributaries  of  tha  Congo  were  navigated  by 
Delcommune  in  1888-89,  particularly  tho  Lukeuyo  and  the  Boloko 
or  Loiiutn*.  In  1890-92  important  exjxslitions  traversed  the 
south-east  Congo  basin  by  overland  routes  to  Garengauze,  under 
1>  Marinel,  Delcommune,  and  Hia,  the  second  of  whom  reached 
Tanganyika,  and  explored  the  course  of  tho  Lukuga.  Iu  1896-97 
the  two  main  upper  branches  of  the  Congo  and  the  country 
between  them  were  surveyed  by  Lieutenants  Brasaeur  ami  Ccrckei, 
and  in  1898  the  southern  borders  of  tire  great  Equatorial  forest  on 
the  eastern  verge  of  the  Congo  basin  were  traversed  by  Lieutenant 
Gloria, 

In  German  South-West'  Africa  journeys  were  made,  after  the 
annexation  of  the  territory,  .by  Scbenck,  Sebum,  Fleck,  PfeU, 
South-  Francois,  Dove,  and  others,  who  added  to  the  knowledge 
West  and  western  Kalahari  us  well  as  of  the  districts  nearer 

South  *ke  coast  In  British  South  Africa  Selous  and  Holub 

Centra!  cor,t'ntt^  tf,cir  explorations,  while  in  1895-98  the  whole 

Affieat  couutry  between  the  Upper  Zambezi  and  the  Knfukwo 
was  explored  by  Captain  (now  Major)  Gibbons,  Mr.  Reid, 
and  Captain  Bertrand.  Mure  recently  (1898-1900),  Major  Gibbons, 
ss*i«te<l  by  Captains  Qaicke,  Hamilton,  and  others,  explored  the 
gorges  of  the  Middle  Zambesi,  as  well  as  tire  whole  upper  basin 
of  the  river.  The  region  of  Lake  X garni  and  the  Okavango  was 
explored  and  its  geology  elucidated  in  1S96-9?  by  Dr.  Paaaarge. 
On  the  cast  the  boundary  with  Portuguese  territory  was  surveyed 
in  1 S92  by  a mixed  commission,  on  which  the  British  representative 
was  Major  Leverson.  West  of  Lake  Nyasa  explorations  were  made 
in  1889  and  1890  by  Alfred  Sharpe,  who  in  tire  latter  year  crossed 
the  I/Ktngwn  and  ascended  the  Mchinga  oscarpment ; in  1890-91 
by  JoM?ph  Thomson,  who  crossed  the  plateau  beyond  that  escarp- 
ment to  the  neighbourhood  of  Lake  Bangwcnln,  making  a wide 
circuit  to  the  west  and  south  on  the  return  journey ; and  more 
recently  by  Fua,  Weiss,  .Moloney,  Codrington,  and  others.  Lake 
Rukwi,  in  German  territory,  north  of  Nyasa,  was  visited  from  the 
south  in  1889  by  II.  H.  Johnston  and  Kerr  Cross;  in  1,894  by 
W.  H.  Nutt,  who  made  his  way  from  tire  west  across  the  Fipa 
plateau  ; and  in  1897  by  L.  A.  Wallace,  who  made  the  first  com- 
piste  oircuit  of  the  lake.  The  fact  of  a diminution  of  its  area  had 
already  boon  ascertained  by  German  travellers  from  the  north. 
Farther  west  Lake  Mweru,  Gareng&nre,  and  the  Luapula  were 
explored  in  1890  and  1892  by  Alfred  Sharj-e,  while  Lnka  Rang- 
weulu  and  the  Luapula  were  carefully  survey*-*!  in  1695-98  and 
1898  99  by  Ponlett  neatherley,  A journey  made  in  1898  by  Mr 
Campbell,  a missionary,  from  Uarenganze  to  BUu’.yre  by  the  south 
©f  Barigwculu,  also  deserves  mention. 

In  the  southern  districts  of  German  East  Africa,  the  upper  basin 
of  the  Rufiji  was  explored  in  1886  by  Count  Pfcil,  and  the  country 
German  hetween  lh*t  r‘vcr  ai‘,J  ll,e  Ro«»»n*  in  1893-94  by  Von 
£agt  Selrele  ami  Ramsay.  The  hilly  districts  north  of  Xvasa 

Africa  ^ave  keen  by  various  travellers,  including 

’ W.  Bombard t,  who  in  1896  discovered  there  consider- 
ablji  depodt*  of  coal.  Farther  north  the  part*  between  the  coast 
and  Tanganyika  have  been  surveyed  by  Prince,  Ramsay,  and  others. 
Towards  tho  north  of  the  German  sphere  three  important  joumevs 
were  mad*?  across  the  whole  width  of  the  territory  within  a few  years 
of  ita  final  acquisition.  In  1891  Emin  Pasha,  accompanied  by  Dr 
Sttthlmann.  mod©  his  way  south  of  the  Victoria  Nyaua  to  the 
western  Nile  lakes,  visiting  for  the  first  time  the  southern  and 
western  shores  of  Lake  Albert  Edward.  In  the  same  year  Dr  0. 
Baumann,  who  had  already  done  good  work  in  Usambara,  near  the 
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coast,  started  on  a more  extended  journey  through  the  region  of 
steppes  between  Kilimanjaro  and  the  Victoria  lake,  afterwards 
visiting  the  latter  and  exploring  tho  head-streams  of  the  Kagera,  its 
chief  feeder.  Iu  the  steppe  region  above  alluded  to  be  discovered 
two  new  lakes,  Manyara  and  Eiasai,  occupying  parts  of  the  East 
African  valley  system.  This  region  was  again  traversed  in  1898- 
91  by  Count  von  Gbtxen,  who  passed  to  the  south  of  Maoy&ra, 
ascending  Mount  Gurui  in  its  neighbourhood,  and  thence  continu- 
ing his  route  westwards  to  Lake  Kivu,  north  of  Tanganyika,  which, 
though  Mini  Of  by  Speke  over  thirty  ysais  before,  had  never  yet 
been  visited.  He  also  reached  for  the  first  time  the  lino  of  volcanic 
peaks  north  of  Kivu,  one  of  which  he  amended,  afterwards  rtieudng 
the  great  Equatorial  forest  by  a new  route  to  the  Congo  and  the 
west  coast  The  region  of  tho  upper  Kagera  ami  Lake  Kivu  has 
since  been  further  explored,  especially  by  the  Germans  Von  Trotha, 

| Ramsay,  Bethe,  Kan. it,  and  Von  Itcringr,  and  the  English- 
men Grogan  and  Moore,  the  first  accurate  survey  of  the  lake  being 
made  by  Kaudt  (1898-99).  East  of  the  Victoria  Nyanza  good 
work  has  been  done  by  the  zoologist  Neumann,  and  by  Von 
Trotha,  Wert  her,  Kaiser,  and  others.  The  exploration  of  Mount 
Kilimanjaro  has  been  the  social  work  of  Dr  Haim  Meyer. 

In  British  East  Africa  the  Tans  river  districts,  as  far  as  the 
slopes  of  Mount  Kenya,  w«-ro  explore!  in  1889-91  by  l*igott,  Duudas, 
Hohlov,  Ac.,  and  the  Juba  in  1S91  by  Dundas.  The  British 
I railway  survey  iu  1892  under  Macdonald  gave  an  im- 
proved basis  for  the  mapping  of  the  country  on  the  lino 
of  routs,  while  Captain  I.ugard  traversed  the  whole 
territory  to  Lake*  Albert  Edward  and  Albert  in  1891-92. 
scientific  work  was  dons  in  1893  by  Dr  Gregory,  who  ascended 
! Mount  Kenya  to  a height  of  16,000  feet,  while  the  country  east 
and  north  of  the  mountain  was  explored  between  1892  ann  1896 
by  Cbanicr  and  Von  Hohnel,  A.  H.  Neumann,  and  Kolb,  tho  last- 
named  reaching  a point  only  a few  hundred  feet  below  the  summit. 
Iu  1893-94  Mr  Scott  Elliot  reached  Ruwenzori  byway  of  Uganda, 
returning  by  Tanganyika  and  Nyasa,  and  in  1896  Mr  Hobltry  mads 
the  circuit  of  the  great  mountain  Elgon,  north-east  of  the  ^ ictoria 
Nyanza.  During  the  pacification  of  Uganda  various  surveys  were 
executed  by  British  officers.  Lake  Chugs  on  the  Nile  between  the 
Victoria  and  Albert  lake?*  was  explored  in  1898  by  Captain  Kirk- 
luttrick,  a member  of  Colonel  Macdonald's  expedition,  while  tho 
leader  himself  advanced  north-west  from  Mount  Elgon  to  the 
Latuka  country,  and  Captain  Austin  went  north  to  take  Rudolf 
and  the  Omo.  In  1890  Mount  Kenya  was  ascended  to  its  summit 
, by  a [tarty  including  Mr  II.  J,  Maokinder.  I^ast'iy,  in  the  region 
of  tho  Lower  Juba,  explorations  were  made  in  1695-96  by  Mr  C. 
H.  Craufunl,  and  in  1899  by  Mr  A.  C.  W,  Jeuucr  and  Dr  W. 
Radford. 

In  tbc  peninsula  of  Somaliland,  Ac.,  a period  of  rapid  advance, 
due  chiefly  to  Italian  activity,  began  about  1890,  when  Brichctti- 
Rolwcchi  made  a journey  along  tho  ©astern  const  from  son,Mn 
Obbia  to  beyond  Cape*  GuardafuL  In  tlic  following  _n</  a alia 
year  he  went  from  Mnkdishu  to  Obbia,  and  thence  imada 
crossed  through  Ogadcn  to  Bcrbera  on  tho  Gulf  of 
Aden.  In  the  same  year  Prince  Kusjxdi  made  his  first  journey 
southwards  from  BerWa,  while  Baudi  and  Candeo  penetrated  to 
I mo  on  the  Upper  Webi,  which  place  was  also  reached  in  1893  by 
Captain  Swaym*.  In  1892  Dot  logo  and  Grixotri  left  Berbers  ami 
maae  their  way  past  line  to  tho  Upper  Julia,  which  Bottego  exjilored 
to  its  source,  both  traveller*  finally  making  their  way  rid  Logh  t*> 
tho  east  coast.  Prince  Kuspoli  in  1893  reached  I-ogh  from  the 
north,  and,  proceeding  north-west  iu  search  of  the  Omo,  diaeovered 
. tho  Sagivu  and  Lake  Ablava,  but  was  afterwards  killed  by  an 
elephant.  The  next  expedition  was  that  of  Dr  Donaldson  Smith, 
who,  starting  from  Berbers  in  1894,  explored  tho  head -streams  of 
tho  Webi,  and  made  his  way  to  the  region  of  Lakes  Abbaya. 
•Stefatiic,  and  Rudolf,  amending  the  main  feeder  of  the  last-named 
among  the  mountains  to  the  north.  He  eventually  reached  the 
east  coast  at  La  tun  by  the  cast  of  lake  Rudolf.  In  1895  Rottego, 
Rccotu[KMiiod  by  Sac  chi,  Vannutelli,  and  Citerni,  left  Brava  with 
| tho  purpose  of  'finally  solving  the  problem  of  the  Omo,  which  *oms 
I hail  cousidore*l  unconnected  witn  lake  Rudolf.  Beyond  Like 
i Abbaya  he  came  upon  a larger  lake  to  the  north  (Pagade  or 
j Margherita)  and  pushed  west  through  mountainous  country  to  the 
l Onus  which  he  succeeded  IB  ln»-  inc  to  I^ake  Rudolf.  Alter  ex- 
ploring the  west  shore  of  that  lake  the  explorers  went  north-west 
j and  discovered  the  head -streams  of  tho  Soltat,  afterwards  ascending 
• to  the  Abyssinian  highlands,  where  the  loader  lost  his  life  during 
1 an  attack  by  the  natives.  An  English  expedition  under  H.  S 
Cavendish  i'l 896-97)  followed  somewhat  in  Bott ego’s  steps,  but 
after  reaching  the  south  end  of  Lake  Rndolf  went  south,  discover- 
ing a new  lake  in  a volcanic  region  between  Rudolf  ami  Baringo. 
In  1897  tho  French  traveller,  De  Bouchamim,  traverM-d  the  southern 
liorderlauds  of  Abyssinia  and  further  explored  the  head-streams  of 
the  Sobst,  and  about  the  same  time  his  compatriot,  II.  Pairagon, 
went  south  near  the  cliain  of  lakes  ending  in  Abtaya.  Captain 
Wfllby,  previously  know  n as  a Tibetan  explorer,  took  a somewhat 
simitar  route  south  in  1893-99,  but  pushed  on  to  Lake  Rudolf,  ‘ 
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and  crowed  a previously  unexplored  tract  between  the  lake  and 
the  Lower  Sobat.  In  1899  Blundell,  Lcnat.  Ac. , traversed  the  dis- 
tricts south  of  tho  Blue  Nile,  while  Donaldson  Smith  crossed  from 
Berbers  to  the  Nile  by  Like  Rudolf  iu  1899*1900. 

Id  North  Africa  the  last  decade  of  the  19th  century  was 
not  marked  by  great  activity.  The  Sahara  was  crossed  in  1892 
from  Lake  Chad  to  Tripoli  during  the  Utter  (mrt  of 
Montcil's  journey  (to  be  Bj*oken  of  later) ; but  in  spite  of 
the  penevering  effort*  of  the  French  to  opeu  a route 
from  Algeria  to  the  Sudan  success  was  not  attained  until  1899, 
when  M.  Fourean,  who  year  after  year  had  returned  to  the  task, 
raoceeded  in  reaching  Zindcr,  afterwards  joining  Gentil  south  of 
Lake  Chad  and  returning  by  the  Congo.  In  the  Algerian  Sahara 
•urtets  have  been  executed,  partly  in  connexion  with  political 
movement*,  by  Flnmaiul,  Gerrnain.  Laperrine,  Ac.  In  Southern 
Morocco  the  Tablet  oasis  was  readied  in  1893  by  a new  route 
acrou  the  Atlas  by  W.  B.  Harris.  In  the  western  Sahara,  the 
attempts  of  the  Spaniards  nml  French  to  pc  no  Irate  inland  met 
with  Little  success  until  Adrar  was  reached  (L900)  by  Blanchet. 

In  tbe  western  Sudan  the  nme  period  was  one  of  great  activity 
from  the  Senegal  to  the  Lower  Niger  and  Lake  Chad.  In  1887-89 
Fnacb  C^t'tein  Binger  made  a great  journey  through  the 
Wttf  M&ndiugi*  countries  to  Kong,  and  thence,  after  a tour 

^ to  the  north-cast  as  far  as  Wagadugu,  to  the  coast  of 

Guinea.  In  1890-92  Uonteil  made  his  way  east  across 
the  bend  of  the  Niger  to  Say,  and  thence  to  Lake  Chad  and 
Tripoli.  After  the  French  occupation  of  Timbuktu  surveys  in  that 
regiou  were  executed  by  lieutenants  Ilourst,  Bluzct,  Ac.,  and  a 
of  lakes  communicating  with  the  Niger  was  disclosed.  After 


i °;  Hahomey,  Say  was  reached  from  that  side  in  1895 

.7  Tlsr  Tout*  e,  both  of  whom  added  to  our  knowledge  of 
Hm»iL  ,®*r*  but  more  important  results  were  obtained  by 
leav>g  Timbuktu  in  January  189«,  descended  the 
tart  r *»  o?  10  ^ the  dangerous  rapids.  The  southern 

All*  u 1 '*  *rench  have  since  been  traversed  by  Baud. 

% ureton net.  and  others,  and  the  interior  of  the  Ivory  Coast  i 
Kj»t  5?*?k  °V,ff  Marchand,  Hostains,  Blond  iatix,  Ac. 

Voni  u,.°  ^‘ridle  Niger  the  expeditions  of  Ca/cinajou,  and  of 
In  tL  n ha«l  disastrous  results. 

•rv  mv.'*  • ,***“  colonies,  in  addition  to  tlio  work  of  various  bound - 
commissions,  the  Gold  <W  Hinterland  has  been  penetrated 
British  sod  *?  tar  as  Gatnbaga  and  Mosi.  The  Germans  have 
Otrmsa  *hown  great  activity  in  the  adjoining  Togoland  terri- 
Withe  interior  Lina  explored  (1887-93)  by  Wolf, 
Africa.  \ s'"  ‘ mii^ois,  Kling,  BUttner,  and  others,  while  in  1 
tanpmi«i«.  -IvVi  * Gruner  end  Docring  pushed  north  (siiuul- 
♦afu..  , th®  French  expedition  of  Deoeur)  through  Gurtna 
U- .ini  TlTtl  lrVUg.l‘  }^>rpx'  viait^i  shortly  before  by  Captain 
th«  I'?  lic  BnSis*‘  ^iger  Company.  East  of  the  Niger 

M*<doi.aidiiROftir  i*t,iCts  ,jtl  c,lch  •Me  have  been  surveyed  by 
TialSin!- m ’ a,n,i  ,nore  K*ently  by  Clive,  Moseley,  Hcwl.y,  Ac. 
Vuemff,.  journeys  not  yet  spoken  of  itiilude  those  of 

' l*Jy  *"J  0”  Korau  ,,,  1 885.94  (l!g.nU.,  L.k.  Albert  Rlw.nl. 
tn.i.c.o.  rriunUmni  fotr-rt,  Confiwl  ; A.  11.  I.loV'l,  i.  tnlttiiotwry. 
"•*«'»/  *""s  1 » Kiniewh»t  rimilsr  routo) : Koa,  1597 

Xnw  \*T “>»"<■.  Tanganyika,  Conp>l ; and  firngan,  18W- 
Lwt-named  »nc  of  lakes,  Nile).  By  the 

for  tlio  firs*  * **  * length  of  the  continent  from  end  to  end  was 

than  •ccu,r*tely  manful  in  Africa  is  probably  less 

» LT  continent.  Although  few  extensive  districts 

fppinjt  am  of  which  the  general  features  arc  not  now  known, 

°*  A/rtca.  e wtography  of  bv  far  the  greater  |*rt  of  the  wntl* 

durinc  m,,,,  ™ . ,s  merely  on  route  surveys,  carried  out 

Mon  VSS£}S  raJ‘,f  *hkh  leave  ' ~- 

mten enmg  rtretcW  of  country.  Such  i 


i route  surveys 


to  a certain  extent  supplemented  by  astronomical  observations, 
which  may  give  fairly  correct  latitude*,  but  which  are  rarely  to  U 
trusted  aa  determining  longitudes  with  close  accuracy. 

The  countries  in  which  exact  tojxigraplncal  work  by  means  of 
triangulation  has  been  executed  are  very  few,  beiug  limited  to 
Algeria  and  Tunis  ; (tart*  of  Egypt  and  the  Italian  _ 
sphere  on  the  Red  Sea  ; the  greater  j*rt  of  Cape  Colony,  *"*■*•• 
and  some  portions  of  Natal  and  British  South  Africa.  Uoa 
Even  the  results  of  these  surveys  have  not  yet  been  published 
in  full  as  ma[«.  In  Egypt  a survey  department  has  lately  been 
formed,  and  triangulation  is  proceeding  at  a satisfactory  rate. 
The  geodetic  survey  of  Caiw  Colony  is  now  being  extended  over 
British  South  Africa,  work  having  been  begun  in  1897.  It  is 
hoped  to  carry  the  triangulation  northwards  along  the  30th  meri- 
dian to  Lake  Tanganyika,  and  thence  with  German  co-operation 
to  the  Nile,  and  eventually  down  that  river  to  Egypt.  Iu  Equa- 
torial Africa  the  moat  accurate  and  most  valuable  triangulation 
yet  carried  out  ia  that  of  Contain  G.  E.  Smith,  R.E.,  who,  while  en- 
gaged in  raad-ninking  in  British  East  Africa,  executed  a survey 
between  the  coast  and  the  Victoria  Nyanro,  extending  from  Mounts 
Kilimanjaro  and  Meru  in  the  south  to  Kenya  and  Elgon  in  the 
north.  In  addition  to  these  triangulated  areas  fairly  accurate 
surveys  have  been  executed  along  certain  lines,  such  as  international 
boundaries  and  the  tracks  of  railways.  Among  the  former  are  the 
Anglo- German  boundaries  in  East  Africa  from  the  eoaat  to 
Kilimanjaro  and  on  the  Nya*aTauganyika  plateau  ; the  region  of 
the  Anglo- Portuguese  boundary  in  South -Ult  Africa;  and  the 
Anglo  French  boundary  behind  Sierra  Leone  ; while  the  most 
extensive  railway  surrey,  ajxirt  from  the  older  colonies,  is  that 
from  the  east  coast  to  tlie  Victoria  Nvanza 

Tbe  mapping  of  other  parts  of  tlio  continent  on  the  liasis  of 
route  surveys  and  astronomical  observations  is  of  very  varying 
quality.  Of  large-scale  maj«  of  mj  urate  European  ^ 
possessions  the  best  have  been  supplied  by  the  Germans,  . p. 
who  have  undertaken  a complete  map  of  German  East  ** 
Africa  on  the  scale  of  it  Aug.1  The  southern  |*rt  of  9 
Togoland  has  been  maw*-d  by  P.  Sprigade  on  tho  scale  ur%e* 
of  5a  ^oa  a,  ami  the  northern,  with  adjoining  areas,  on  thst  of  i ro  Jvts- 
Maps  of  all  the  German  fK)»**xsioiiH  on  the  scale  of  m j0,e  are 
given  in  Luughan*  Colonial  Atlas,  and  the  whole  area  ol  the  Congo 
State  has  been  shown  on  the  same  wale  by  M.  Wautera  in  the 
Hntveptenl  Gw/raphique.  The  best  maps  dealing  with  the  whole 
continent  are  those  of  the  French  " Service  grographtque  de 
l'annee, " on  the  scale  of  ng^g-cs  : ajM  of  Uabenicht,  issued  by 
the  German  firm  of  Perthes,  on  that  of  gutloat*  A movement 
fur  the  better  mapping  of  Africa  was  set  on  foot  in  1895  * 

by  General  E.  F.  Chapman,  who  brought  the  subject  mflbodB 
before  the  International  Geographical  Congress,  which 
met  that  year  in  London.  It  was  suggested  that  good  results 
would  follow  from  the  mapping  by  travellers  of  areas  rather  than 
routes,  and  from  the  accurate  determination  of  certain  points  in 
the  unsurveyed  (tortious  to  form  a framework  for  the  wrhole.  For 
the  latter  object  tho  numerous  Hues  of  telegraph  now  being  laid 
down  will  afford  great  facilities,  and  something  has  already  been 
done  towards  obtaining  accurate  longitudes  by  such  means.  Tho 
following  were  determined  iu  this  way  in  1898-99  : — 


IViliit  Fixed. 

Olwntni.  j Method. 

Lcn^tude. 

Uulawayo 

Cattail 

Telegraph  cleartoir 
I1  ir  west  of 
Nfcata  II.,  Nj  iim 
i lttulummn 
(Khali  C»'s  ho.) 

Go*  Ahu  Ciuni.i 
(Whit*  Nile} 
W».i  MmfaiU  (UEuit 

Nile) 

Rowirri 

. , bl^na's  exchxiiicot 

with  Caj.«*  To* it 

CapL  WaUiemtonit  ,,  „ 

Aiislo-Gmiian  I „ „ 

lhmiwtary  Coal*  , 
miedon 

Col.  Tatt-it,  Major  Si^-nil*  excbangol 
AwUB,  Gipt.  vs  itli  Cairo 

Col.  Talbot,  Major  SlgiMla  rxchanpe-1 
Auttin  "itli  OiMtunuon 

Lieut*.  0 wynn  and  .. 

Jacknou 

Not  (iDbhfthotl 

82  40  IS  E. 

St  16  51  E. 

S2  29  12  5 E. 

ST  41  87 -S  K. 
3S  91  30-3 
94  24  31 

Trade  and  Communications. 

Apart  from  the  north  ami  south  temperate  regions 
the  commercial  intercourse  of  Africa  with  the  rest  of  the 
world  has,  for  the  size  of  the  continent,  remained 
until  the  present  day  of  quite  insignificant  pro-  lBOlatltu K 
portions.  In  addition  to  slaves,  which  have 
been  furnished  by  the  continent  from  the  earliest  times,  a 
certain  amount  of  gold  and  ivory  has  long  been  exported 
front  the  tropical  regions,  but  no  other  product  has 
supplied  tho  material  for  a flourishing  trade  with  those 

1 Tlio  fir»t  accurate  large-Bole  nmp  of  E;i-t  Africa  as  a whole  wax 
compiled  by  Mr  Ravenxtein  fur  the  R.G.8.  (1382). 
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parte.  This  was  due  not  bo  much  to  the  poverty  of  the  ' The  resources  of  Africa  may  be  considered  tinder  the 
country  in  natural  resources,  as  to  special  circumstances  head  of — (l)  jungle  products;  (2)  cultivated  products; 
which  likewise  caused  so  large  a |Mirt  of  the  continent  1 (3)  animat  products;  (4)  minerals.  Of  the 
to  remain  a terra  incognita  down  to  the  19th  ccn-  first-named  the  nwst  imfiortant  are  indiarnibber 
tury.  The  principal  drawbacks  may  be  summarized  as : — j and  palm-oil,  which  in  tropical  Africa  supply  by  far  the 

(1)  Absence  of  means  of  communication  with  the  interior ; : largest  items  in  the  export  list.  The  ruU»er-producing 

(2)  the  unheal t hints*  of  the  coast  lands ; (3)  the  small  : plants  arc  found  throughout  the  whole  tropical 
productive  activity  of  the  natives ; (4)  the  effects  of  the  belt,  and  the  most  im]>ortant  are  creepers  of  the 
.davu  trade  in  discouraging  legitimate  commerce.  Of  j order  Apnrynncett^  especially  various  species  of 

ihese  the  first  and  last  are  not  necessarily  permanent,  [Mndolphv. i (with  which  genus  Yalvea  is  now  united), 
while  the  third  Gin  be  remedied  by  the  introduction  of  In  East  Africa  LaruUJphia  kirk  Li  (Dyer)  supplies  by  far 
Eurojxvm.s  as  sujwrvisor.%  and  possibly  of  other  races  as  1 the  largest  amount,  though  at  least  four  other  species 
labourers.  | are  known.  Forms  of  apparently  wider  distribution  are 


Sketch  Map  or  Afcica. 


L.  fiendelotiit  which  is  found  in  the  Bahr-el-Ghazal,  and 
extends  right  across  the  continent  to  Senegambia ; and  L. 
(formerly  Vahea)  comorcntU,  which,  including  its  variety 
L.  Jt'/ridOy  hits  the  widest  distribution  of  all  the  species, 
occurring  in  Upper  and  l^»wer  Guinea,  the  whole  of 
Central  Africa,  the  east  coast,  the  Comoro  Islands  and 
M<odaguscnr.  In  Lagos  ami  Cameroon  much  rublier  is 
produced  by  a large  ajiocynaceous  tree,  Kiekxia  africana. , 
and  in  W eat  Africa  generally  by  various  sjwcies  of  Ficus, 
souk*  promising  species  of  which  are  also  found  in  East 
Africa.  The  rubber  produced  is  somewhat  inferior  to  that 
of  South  America,  but  this  is  largely  due  to  careless 
methods  of  preparation.  The  great  destruction  of  vines 
brought  altout  by  native  methods  of  collection  has  already 
much  reduced  the  supply  in  some  districts,  and  renders  it 


| precarious  everywhere,  unless  some  means  are  taken  to 
<mltivatc  the  rubber- yielding  plants.  Tins  has  already 
l>een  attempted  in  Cameroon  and  elsewhere.  Experi- 
ments have  been  made  in  the  introduction  of  South 
i American  rubber  plants,  but  opinions  differ  as  to  the 
prosjiecte  of  success,  as  the  plants  in  question  seem  to 
demand  very  definite  conditions  of  soil  and  climate.  For 
‘lilt  i vat  ion  the  Ficu*  iwlica  is  said  to  be  a favourable  tree, 
but  possibly  some  endemic  species  of  Ficu*  might  prove 
equally  valuable.  The  second  product,  palm-oil,  is  at 
present  derived  from  a much  more  limited  area,  for 
although  the  oil  palm  is  found  throughout  the  greater 
part  of  West  Africa,  from  10*  X.  to  10*  S.,  the  great  bulk 
of  the  evjiort  comes  from  the  coast  districts  at  the  head  of 
the  Gulf  of  Guinea.  A larger  supply  would  certainly  be 
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available,  but  with  the  risk  of  over-production  and  lower 
prices  it  is  doubtful  whether  an  increased  export  would 
be  profitable.  A third  valuable  product,  but  one  which 
ha»  not  yet  been  made  use  of  as  it  might  be,  is  the  timber 
supplied  by  the  forest  regions,  princi| tally  in  West  Africa. 
It  includes  African  teak  or  oak  ( Oldtieldia  a/ricawt ), 
excellent  for  shipbuilding ; the  durable  odum  of  the  Gold 
Coast  {Chiorophora  axeUa) ; African  mahogany  (Khat/a 
KacgnUntu);  ebony  (Diofpyrot  ebenum) ; camwood  ( Baphki 
and  many  other  ornamental  and  dye  woods. 
Some  development  of  the  timber  industry'  has  lately  taken 
place  on  the  Gold  Coast,  w hence  timber  was  exported  in 
1^98  to  the  value  of  .£110,000.  Valuable  timber  grows 
too  in  South  Africa,  including  the  yellow  wood  (Podo- 
carp ru),  stink  wood  ( Ocottn ),  sneeze  wood  or  Cape  ebony 
[Rudca\  and  irenwcKxl.  Other  vegetable  prrxlucts  of  im- 
[Nfrtancu  are Gum  arabic,  obtained  from  various  species 
of  acacia  (especially  A.  ncntgal),  the  chief  supplies  of  which 
are  obtained  from  Senegamliia  and  the  step{X!  regions  of 
N'orth  Africa ; gum  cojisil,  a valuable  resin  produced  by 
trwa  nf  the  leguminous  order,  the  Ixrst,  known  as  Zanzibar 
or  Mozambique  cojial,  coming  from  the  East  African 
TmhylMum  homema rtnian  u in,  and  also  found  in  a fossil 
state  under  the  soil ; kola  nuts,  produced  chiefly  in  the 
coart  lands  of  Upper  Guinea  by  a tree  of  the  order 
Sterculiace*B  ( Kola  acuminata)  ; archil  or  orebilla,  a dye- 
yielding  lichen  ( Roccrila  tinctoria  and  trin  formis)  growing 
on  trees  and  rocks  in  Hast  Africa,  the  Congo  basin,  Ac. ; 
cork,  the  bark  of  the  cork  oak,  which  flourishes  in  Algeria  ; 
and  olfa,  a grass  used  in  paper  manufacture  ( Mcichrochl'ja 
tf  mamma),  growing  in  great  abuiulance  on  tho  dry 
stepjxs  of  Algeria,  Tripoli,  Ac.  A product  to  which 
attention  has  lx*en  paid  of  late  in  Angola  is  the  AJmeidina 
pm  or  resin,  derived  from  the  juice  of  Kuphorbia  tirucaili. 

The  cultivated  products  include  those  of  the  tropical 
and  warm  temperate  zones.  Of  the  former,  coffee  is  jter- 
CmMrwtei  *****  mo8t  valuable  indigenous  plant  It 
?rows  wild  in  many  jmrts,  the  home  of  one 
species  being  in  the  Gall*  countries  south  of 
Abyssinia,  and  of  another  in  Liberia.  Cultivation  is, 
however,  necessary  to  ensure  the  best  results,  and  attention 
j °/  *ate  yrArs  been  given  to  this  in  various  European 
relumes,  From  Angola  the  exjxirt  in  1807  reached  a 
value  of  £175,000,  but  of  this  a large  proportion  was  the 
produce  of  wild  trees.  Still  more  is  this  the  case  with  the 
ci|xirt«  from  Harrar  and  Abyssinia,  the  amount  of  which 
losing  through  the  jx>rts  of  British  Somaliland  reached  a 
otal  of  £119,000  worth  in  1898-99.  Encouraging  results 
ha\e  been  obtained  in  Nyusaland,  which  in  1898  exported 
coffee  to  the  value  of  over  £23,000,  although  the  planta- 
in* are  still  in  their  infancy.  Plantations  have  also  been 
State  Ac  ^ennaQ  ^ Africa,  Cameroon,  tlie  Congo  Free 

cocoa-nut  palm,  is  supplied 
c Zanzibar  and  neighbouring  jmrta  of  the  east 

T^V  ^ Um**uut-S  produced  by  the  leguminous  plant 
♦K  i ' 14  nre  grown  chiefly  in  West  Africa,  and 

t.  argest  export  is  from  Senegal  and  the  Gambia  ; while 
noarra  ground-nuts  (Voamheia  tvbterra nea ) are  very 
generally  cultivated  from  Guinea  to  Natal.  Cloves  are 
“XenMvely  grown  on  Zanzilxir  and  Pemba  islands,  of 
tn  #»,  • ? ure  l*,e  staple  prrxlucts.  The  chief  drawbacks 
trev*1'  ln,  stry  arc  the  fluctuations  of  the  yield  of  the 
(vTf1  anf,.t^e  «f  over-production  in  good  seasons. 

• > ,in’  wajch  grows  wild  in  many  jiarts  of  tropical  Africa, 
AnCX|1°rt<',  *n  sniall  quantities  in  the  raw  state  from 
ttund  elsewhere;  but  the  main  export  is  from  Egypt, 
t}i<V  ™mes  third  among  the  world’s  sources  of  supply  of 
* » tele.  Sugar,  which  is  the  staple  crop  of  Mauritius, 
m a lesser  degree  of  Reunion,  is  also  produced  in 


Natal,  Egypt,  and,  to  a certain  extent,  in  Mozambique. 
Dates  are  grown  in  Tunis  and  the  .Saharan  oases,  cs|jecially 
Tablet ; maize  in  Egypt,  South  Africa,  and  i*irt«  of  the 
tropical  zone  ; wheat  in  Egypt,  Algeria,  ami  the  higher 
regions  of  Abyssinia ; rice  in  Maxlagaacar.  Wine  is 
largely  exported  from  Algeria,  and  in  a much  smaller 
quantity  from  Caj*  Colony ; fruit  and  vegetables  from 
Algeria.  Tobacco  is  widely  grown,  on  a small  scale,  but, 
except  perhaps  from  Algeria,  has  not  yet  become  an 
imix>rtaut  article  of  ex]x>rt,  though  experimental  planta- 
tions  have  been  tried  in  various  tropical  colonies.  Cacao 
and  tea  have  also  been  tried  in  some  of  these,  but  their 
cultivation  has  hardly  advanced  beyond  the  experi- 
mental stage.  The  most  promising  cacao  plantations  ure 
along  the  coast  of  Cameroon,  whence  the  product  was 
exjKirted  in  1898  to  the  value  of  £15,000.  Indigo, 
though  not  originally  an  African  product,  lias  become 
naturalized  and  grows  wild  in  many  parts,  while  it  is 
also  cultivated  on  a small  scale,  but  is  not  likely  to 
become  an  imjjortunt  article  of  export.  The  main  diffi- 
culty in  the  way  of  tropical  cultivation  is  the  labour 
question ; lxit  some  races,  such  as  the  Angoni  of  Nvasa- 
land,  have  proved  good  workers,  while  the  introduction  of 
Indian  coolies  is  regarded  in  some  quarters  as  the  solution 
of  the  difficulty. 

For  the  study  of  economic  botany,  ami  the  development 
of  tropical  cultivation,  botanical  garden.-'  have  been  estab- 
lished in  many  of  the  Eurojxaiii  dsrions,  including  the 
Gold  Coast,  Lag'w,  Sierra  Ixxne,  Old  Calabar,  Cameroon, 
British  Central  Africa,  Uganda,  and  German  East  Africa. 

Of  animal  products  one  of  the  most  important  at 
present  is  ivory,  the  largest  export  of  which  in  from  the 
Congo  Free  State.  The  diminution  in  the  number 
of  elephants  with  the  opening  tip  of  the  remoter 
districts  must  in  time  cause  a falling-off  in  this 
export  Beeswax  Is  obtained  from  various  parts  of  the 
interior  of  West  Africa,  and  from  Madagascar.  Raw 
hides  are  exj*>rted  in  large  quantities  from  South  Africa, 
as  arc  also  the  wool  and  hair  of  the  merino  sheep  and 
Angora  goat  Both  hides  and  wool  an'  also  exported 
fn>m  Algeria  and  Morocco,  and  hides  from  Somaliland. 
Ostrich  feathers  are  produced  chiefly  by  the  ostrich  forms 
of  Cajie  Colony,  but  some  are  also  obtained  from  the 
steppes  to  the  north  of  the  Central  Sudan.  Live  stock, 
principally  sheep,  is  exerted  from  Algeria  and  cattle 
from  Morocco. 

'Hu*  hitherto  exploited  minerals  of  Africa  are  confined 
to  a few  districts  only,  the  resources  of  the  continent  in 
this  respect  being  largely  undeveloped.  Since  miaeraU. 
the  discovery'  of  gold  in  the  Transvaal,  parti- 
cularly  in  the  district  known  as  the  Rand  (1885),  the 
output  has  grown  enormously,  until  in  1898  it  reached 
a value  of  over  15  millions  sterling.  The  gold -yield- 
ing formations  extend  northwards  through  Mashonaland, 
which  may'  produce  a large  amount  in  the  future,  and 
deposits  may  jiossibly  lx*  discovered  in  various  jmrts  of 
tropical  Africa  where  ancient  schistose  rocks  occur.  In 
the  Galla  countries  gold  has  long  been  an  article  of  native 
commerce,  and  on  the  Gold  Coast  of  European  also. 
Copjier  is  found  in  the  west  of  Cajtc  Colony,  in  German 
South-West  Africa,  and  in  the  Garenganze  or  Katanga 
country  in  the  southern  Congo  basin,  where  it  has  long 
been  exploited  by  the  natives.  It  also  extents  in  Morocco, 
Algeria,  Darfur,  Ac.  Iron  occurs  in  Morocco  and  Algeria 
(some  being  exported  from  the  latter),  and  is  widely 
diffused,  ami  worked  by  the  natives,  in  the  tropical  *>ne. 
But  the  defxwits  are  generally  not  rich,  ami  Eurej^an 
iron  already  com|xjtes  with  the  native  supply.  t<*u  is 
worked,  principally  for  home  consumption,  in  C a]«e  ( olony, 
Natal,  and  Orange  River  Colony,  and  lias  lately  been  di«- 
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covered  in  workable  deposits  in  the  German  territory  north 
of  Lake  Nyasa.  Diamonds  are  found  in  large  <juantitie«  in 
a series  of’  beds  known  as  the  Kimberley  shales,  the  prin- 
cipal mines  being  at  Kimberley,  in  the  north  of  Cape 
Colony.  Phosphates  are  exported  to  some  extent  from 
Algeria,  Of  other  minerals  which  occur,  but  are  little 
worked,  zinc,  lead,  and  antimony  are  found  in  Algeria, 
lead  ami  manganese  in  Cape  Colony,  plumbago  in  Sierra 

Of  the  natural  resources  here  enumerated  those  from 
which  a future  increase  of  trade  may  be  expected  are  prob- 
ably the  plantation  products,  the  cultivation  of 
which  is  still  in  an  experimental  stage.  For 
such  a development,  however,  the  solution  of 
the  labour  problem  and  the  provision  of  ade-  . 
quate  means  of  transport  (to  be  spoken  of  later)  are 
indispensable  conditions.  The  country  which  under  a 
civilized  Government  would  perhaps  give  the  greatest 
scope  for  development  is  Morocco,  both  the  soil  and  climate 
of  which  are  exceptionally  favourable,  while  the  mineral 
resources  are  also  considerable.  British  South  Africa,  too,  ( 
contains  many  valuable  minerals  besides  gold,  which  will  j i 
no  doubt  in  time  be  exploited. 

The  iui]M>rtA  from  foreign  countries  into  Africa  consist  chiefly  of  | 
manufactured  goods,  varying  in  character  according  to  the  amount 
of  settlement  by  Europeans.  In  Algeria  and  South 
imports.  Africa  they  include  must  of  the  necessaries  and  luxuries 
of  civilized  life,  manufactured  cotton  and  woollen  goods,  especially 
the  former,  taking  the  first  place,  but  various  food  »tulfs,  metal 
goods,  coal,  and  miscellaneous  articles  being  also  included.  In 
tropical  Africa,  and  generally  where  few  Europeans  hare  settled, 
the  great  bulk  of  the  imports  consists  as  a rule  of  cotton  goods, 
the  onlv  articles  for  which  there  is  much  native  demand.  This 
absence  of  a largo  demand  fur  European  goods  is  in  fact  a great 
ulxdacle  to  trade  with  Central  Africa,  but  with  the  gradual  advance 
in  civilization  it  may  in  time  to  removed.  Perbai*  the  most  firo- 
m bring  field  in  this  respect  is  to  be  found  in  the  populous  and  i 
corni>ar;itivcly  civilized  countries  of  the  Central  Sudan,  reached  ; 
from  the  Lower  Xiger. 

The  following  tallies  show,  so  far  as  statistics  are  available, 
the  total  imjK>rt*  and  exjiorts  of  the  various  countries  for  1898, 
and  also  the  chief  sources  of  supply  of  the  principal  African 
commodities.  Any  estimate,  based  on  these  figures,  either  of  the  J 
total  commerce  of  Africa,  or  even  of  the  external  trade,  can  only  be  j 
very  vague.  No  figures  nre  given  for  inland  countries,  partly  for 
want  of  statistics,  ami  partly  because  the  transit  trade  to  and  from 
these  already  appears  under  the  countries  through  which  it  passe*. 

In  estimating  the  total  external  trade,  the  Special  trade  only  of 
Zanzibar  must  be  included,  »s  the  remainder  ap|ware  under  the 
countries  of  the  opposite  mainland.  But  in  the  case  of  Portuguese 
East  Africa  tho  general  trade  may  be  taken,  as  no  figures  *re  _ 
given  for  the  adjoining  inland  countries.  A certain  amount  of  Gum  arable 
focal  trade  between  contiguous  countries,  as,  e.g.,  between  Lagoa  , Gum  copal 
and  Dahomey,  is  of  necessity  included,  but  this  is  possibly  not  k“'"  ""*• 
more  than  enough  to  balance  the  absence  of  figures  for  certain  other  1 
countries.  The  totals  thus  obtained  are Imports,  £64.828,000  ; 
exports,  £67,675.000  -,  total,  £134,503.000.  In  1806  an  estimate, 
pro! .ably  listed  on  the  statistics  for  1894-05,  gave  the  grand  total 
as  roughly  £100.000,000.  The  increase  in  about  four  years  would 
thus  be  34  jwr  cent 

\*n  continent  has  in  the  past  been  so  hack  ward  in  respect  of 
means  of  communication  as  Africa,  and  it  was  only  in  the  last 
decade  of  the  19th  century  that  decided  step*  were 
Com  mu  at-  to  rorac(]y  these  defects.  The  African  rivers, 

cations.  wj|j,  tj,e  exception  of  tho  Middle  Congo  and  its  : 
affluents,  are  generally  unfavourable  to  navigation,  and  through-  | 

, out  the  tropical  region  almost  the  sole  rentes  have  been  ' 

t **4  native  footpaths,  admitting  the  jmssage  of  a single  file 

of  porters,  on  whose  heads  all  goods  have  Wen  carried  I 

u cs*  from  place  to  place.  Certain  of  these  native  trade 
routes  are,  however,  much  frequented,  and  lead  for  hundreds  of 
miles  from  the  coast  to  the  interior.  In  the  desert  regions  of  the 
north  truuH|>ort  is  bv  enravans  of  camels,  and  in  the  south  ox- 
waggons  have,  until  quite  recently,  supplied  the  general  moans  of 
locomotion.  On  the  east  side  the  princiiud  termini  of  the  native  ! 
trade  Emits*  arc  : Stiakin.  for  the  Egyptian  Sudan  ; Ma.-ts.-iw  a,  for  j 
Abyssinia  ; Zeila  and  Bcrbern,  for  the  Somali  and  Gal  la  countries  ; 

Mombaw  and  Pangaui,  for  the  Masai  countries,  itc.  ; tlagamoyn, 
for  the  Victoria  Xyauza  {south),  Tanganyika,  and  Nvasa  I north), 
and  for  the  countries  west  of  Tanganyika  ; Kilwa,  Liudi,  Mozam- 
bique, and  Quilimans  for  Southern  Nyasa  and  the  countries  beyond. 


Arnicas  Trade,  1898. 

(Values  in  thousands  of  pounds  sterling.) 


1 

-|  j 

III 

|1| 

Total 

Country. 

Import*. 

Z EC 

Exports. 

ill 

Trade. 

— 

British  Colonies,  Ae. 

Egypt  ....  10,746*4  416 

Konuli  Coast  . • ' SSO'2 

Eaezitar,  special  trade  200<»l 

„ general  „ 1,555*1  <1 

British  East  Africa  290*0  | 

Rritish  Central  Africa.  10S  4 

Mauritius  . . - i*1 

Natal  ....  5.M97*  «“ 

Cape  Colony  . 10,082*44  j 6Si 

Niger  Coast  Protector-  I i 

ate  . . . . 635>’7  i *0 

Niger  Territory  (1893).  1«0  ' ••  I 

Lair  >s  . . » • 409*4  i 79*7 

Gold  Coast  . . - 960*6  • 74*4 

Nierra  Leone  . • tiOfi'S 

Gambia  . . < 240*1 

French  Cobra  lea,  Ac. 

French  Somali  Coast  . 

Madagascar  . . *57-1 

Reunion  . • . 7SQ*6 

French  Congo  . . 160*0 

jkahonay  . . . 3»5*S 

Ivory  Coast . . 155*9 

French  Guinea  . 300*8 

Senegal  . . 1,318*1 

Algeria  (1807)  . . 11.074*1 

Tunis  ....  1 *,140-* 

German  Colonies,  Ac, ! 

German  East  Africa  . SG7-3 

German  Strath . West 

Africa  . . . i 287*5 

Cameroon  . . .1  521  *3 1 

Togolaud  . . . I 148*5, 

Portuguese  Colonic* I 
Port.  E.  Africa,  special 
trade  . * 

Port.  K,  Africa,  general 
trade  . . . 

Angola .... 

Portuguese  Guinea 
Italian  Cokratea 
Eritrea. 

Italian  Somaliland  182*3  | 

Congo  Free  State  . . 1,007-4 

Liberia  .... 

Morocco  t*  . . 1 270X144  *1*8“ 

Trlj-Oli  ....  854*4  *40 


12,100*1 
404*7  | 

225*0 1 

1,407 -V 
i 72*4 
88*0  | 
?,!>»3H> 
1.2*3** 
25,3187*  I 

! 750*2 

406*0  I 
682-3 
096*0 
291*0 
247-8 


67  *4 1 
47*7* 


11*9 

•s*| 

2-01*1 

10*8 


190*4 
701 '1 
173*8 
296-9 

ltw-s 

812-0 

1,154*3 

11,820*1 

1,767*0 

905*1 

44*9 

282‘1 

OS'S 


45*8 
71  "9 
40-5 

Sl*» 


22.855-4 
i 7840 
I 425*0» 
3,063-0 
S69-3 
i 140-4 
5,791*6 
0,6330 
• 42,001  1 

1.3B90 

405*9 

1,790*7 

1,903*6 

897 "3 
493-9 


•1  | 

i wap 
48*0’ 
77*4* 
2-3 
, 50 

13-1 

I 2*2  * 

790 


1,063*6 
1,551-7 
383  H 
094*4 


0T2O 

2.407-4 

♦2,005-2 

6,9087 

1,1024 

832  4 

773-4 

247-3 


1.906*2  | 


6,851  *9» 
800-0 


554-5  » 
1,135-5 


111-9 

1,015*9 


1,179*0  «4 
401-5 


2,064-9 


4.406-4 

1,995-5 


2W-2 

2,023-3 


«rt*3 1*  2,  *55*0 14 
391  ; 7800 


Rubber 


Articles  or  Export,  1898. 

Sourer*  of  Supply,  with  Values  in 
Thousands  of  Pounds  Sterling- 

. Angola  (1487  *8) ; Congo  Free  State  (6J4*0)  i 
Gold  Coast  (551  *7) ; Lagoa  (285*4) ; trench 
Guinea  (237  6) ; Cameroon  <94 -5).  . 

Palm-oil  and  kernels.  Niger  Coast  (705 ’7) ; Lag«*  (*55M>) ; Gol 
Coast  (1807) ; Cameroon  (1107). 
Senegal.  _ 

Zanzibar  (267) ; French  Guinea  (107). 
Sierra  l^sone  ; Gold  Coast  (357). 

Zanzibar  (105*1). 

Gold  Coast  (110*3). 

Algeria  <239  *8 \ 

Algeria  (2407). 


Kola  nuts. 

Copra 
Timber  « 

Cork  wood 
Bamboos  and  reeds 
Vegetable  horsehair 
Alb . 


Algeria  (165*5). w , 

Tunis  (727);  Tripoli  (72  0);  Algeria  (201). 


I Estimated. 

a Including  goods  In  transit  to  interior.  938*8. 
a Including  gold  from  South  African  States,  40*6. 

4 Including  goods  iu  tr&u-it,  4581  *0. 

* Including  gold  from  South  African  Stales,  15,391*4. 

* 26 ’5  and  4*2-8  resjvctively  in  1896. 

7 Percentages  in  1896. 

9 Including  imports  from  and  exports  to  Sierra  Leone. 

“ Percentages  from  and  to  Zanzibar = 59*2  aud  74*2. 

10  Percentage  from  Cape  Colony  = 13*8. 

II  Including  goods  in  transit  to  Transvaal,  1770*1  ; to  Mun“* 

land,  176-6.  , , 

11  Including  exports  from  Transvaal,  368*9  ; from  Mad.ons.ano, 
5*9. 

° Port*  nf  Tangier,  Tctnan,  Laraiclre,  Darcl  Baida.  Rabat,  Morgan. 
Saffi,  and  Mogador.  , 

14  Including  estimate  of  250-0  import*  and  250*0  export*  - 
Mngndor. 

11  Excluding  Mogador ; from  aud  to  Great  Britain  and  Gibraltar. 

*•  In  1897. 
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Cadre 

C*au<  . . 

Sugar 

WIbm 
Clow 
Vanilla  . 

Date* 

Ground-nuts  . 

Oil  seeds  {usamum) 

Beam 

Almonds  . 

TaUe  fruit  . 

Olive  oil  . 

Cotton  . . 

Tobacco  , 

Cereal* 

Aloe  fibre . 

Ivory 

Ojtrich  feathers 
Wool  and  hair  . 

Hide*  and  skins 


Sponges  . 
Was  . 

gS3 

Diamonds . 
Copper  ore 
Iron  ore,  ko. 
Phosphates 


Source*  of  Supply,  with  Valuea  la 
TIiciiiMiiwU  of  Founds  8terUng. 

. Angola  (1751) ; Harrar,  Ac.,  vid  Somali 
Coaat  (118-2) ; Brit.  Cent.  Africa  (23  8). 
Cameroon  (15  *3). 

Mauritius  (2472*8);  Egypt  (557 *3);  Reunion 
(354-1);  Natal  (18*2). 

Algeria  (5455-4) Cain?  Colony  (151). 
Zanzibar  (143-7). 

. Reunion  (275*4) ; Mauritius  (14*0). 

Tunis  (48-9). 

Senegal  (Cir.  330  0) ; Gambia  (200-3). 
Mozambique  Coast. 

Egypt  (347 -6). 

Morocco  (63*6). 

Algeria  (156-8).1 
Tunis  (121-8). 

Egypt  (8859-3). 

Algeria  (manufactured,  466*1  ;*  leaf,  215*7). 1 
Algeria  (813-7).1 
Mauritius  142-7). 

Congo  Free  State  (240*5);  Zanzibar  (112*8); 
Cameroon  (28-3);  Somali  Coast  (24*1)  ; 
French  Congo. 

Cape  Colony  (748-6) ; Tripoli  (70-0). 

Cape  Colony  (2444*3);  Natal  (602*0); 

Algeria  (4<M *8); 1 Morocco  (188*1).9 
CaI*  Colony  (548  6)  • Morocco  (281  *8) ; 1 
Natal  (184*9);  Algeria  (233*8) ;>  Somali 
Coast  (157*3). 

Tripoli  (72*0). 

Angola  (67’6)  ;*  Morocco  (31*3).a 
Morocco  (751).* 

Transvaal  (16,895-1) ; Gold  Coast  (83-8). 
Cape  Colony  (4566  9). 

Capo  Colony  (262-8). 

Algeria  ( 160'S).1 
Algeria  (388-1).1 
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H«r«  » .(earner  i.  being  built  by  • Britiah  eampany,  while  a Im,n 
T«a«l  vraa  branched  on  Uke  Mweru  in  llaOO.  Yhe  Germans  have 
al»o  a .(earner  n„  .Nyaaa.  ,nd  in  1800  anolher  waa  launched  on 
langunyika,  where  a British  aniline  veeael  had  alrcadv  iilied  for 
aome  y«wa  A river  steamer  haaheen  placed  by  thi  German, 
on  trie  KtlUJl.  A small  veasel  woe  lanncheij  on  the  Victoria 
Xvanza  in  1*96  bv  * British  mercantile  firm,  and  a larger  Govern- 
ment steamer  made  its  first  trip  in  November  1900.  On  the  Niger 
and  Benue,  where  navigation  w open  from  the  sea  for  a consider- 
able distance  into  the  interior,  steamer*  have  plied  for  many  year* 
while  the  French  have  placed  steamers  on  the  navigable  portion  of 
the  upper  nver.  The  middle  course  of  the  river  is  only  just 
navigable  for  part  of  the  year.  A small  steamer  for  the  navigation 
of  the  Shari  and  Lake  Chad  waa  taken  out  by  the  Geutil  expedi- 
tion, bv  way  of  the  Congo,  in  1596-07. 

Roads  suitable  for  wheeled  traffic,  i 

kind,  are  still  few.  The  firet  attempt  at  road-making  in  Central 


for  J.  Jr!  -Bl<le  t iere  aro  fewer  important  native  routes,  the  dense 
proving  a barrier  to  intercourse,  while  the  Central 
aJrT  ,iT5i  T*AD  t,lc  comninnioatcd  rather  with  the  north 
2SL1®?  8ah*"1  rt,ian  w*th  the  ahores  of  the  Atlantic.  In  Sene 
routoa  have  long  been  those  up  the 
bS  2S  l!,nVbn,:J  ln  Upper  Guinea  the  chief  are  those 
to  tho’i.t  - ^rom  V10  ‘ ^0Mt»  Togoland,  and  Dobomev  porta 

°!  70,,,li-  Sa“*“*»*  M«gu,  and  Sansan 
So,..!,  / ..  ft°jn  Iarob  to  the  Niger  and  Sokoto. 

tW  frrJc!  v l,VltIor*tho  Principal  long-established  routes  are 
from  lUnm.  i 'nn  ^'°an“a  h>  t*10  Lunda  ami  Baluba  countries  ; 

MrlmiT  V'4  S"  *P  Unja  and  Upper  Zambesi,  and  from 
Africa  th-  J*!!!*  1 10  Kunene  lo  Uie  Uptwr  Zambezi.  In  South 
Lake  xL,  ^ ***  partially  autiereeded,  marie  for 

liv  au  JJi  ’ MwMleZambon,  and  Matabelelaad  from  Walfiach 

v»md  the  0r*nJ5®  river,  while  others  tra- 

and  beveBA^lf^S,  ®,ver.U°Jony  and  Transvaal  to  the  Limpopo 
Sahara^  W fmn  ‘V^r  ” ‘ the  l’ri,,cila‘1  caravan  routes  across  the 
r"nbtiktD  f/t]WT  po»«ta  in  Morocco  and  Algeria  to 

of  the  Central  Sudani *° oth«r great  marts 

*he  Kite  through  the  great  nasi*  and  the  Labvan  d«kTU»  Darfur'  i tcn?'on  to  Tunis  had  been  opened,  while  the  Atlas  had  been  reached 
Ul**  Inijiortflnt  routes  S travel "he  1 ,w  Al"  '»•*  — ««  «-  f" 

from  the  rtSt  ****•  an'*  F,r<,cc«,i  south  to  Adamawa 


from  »iia  : , w east,  ana  pro» 

of  the  countries, 
hatvovtd  ro”tct  afe  now  twing  8i!|wrsc<lcd  by  the 

^munjoitiom  introduced  by  BurojM-ana  in  the  utiliza- 
la.  “°!5  °>  waterways  and  the  construction  of  roads  and 
JJ'?*-  pteomers  have  been  conveyer!  overland  in 


*****  “d  Punched  on  the  interior  waterway*  alwvo 

Wd  Albert  ,,avi«ati"n;  On  the  Upper  Nile 

iM^nza  their  introduction  was  due  to  Sir  S.  Baker  and  . , , , , 

Sluaun.  -niciwl  Cordnn  (1871-7.;,  ; „„  tl,o  Mi.hllc  Cnnco  ,n,l  C*l*  Town  to  Kimberley,  with  . junction  al  Do  Aar  with  that 
the  *lffll'pnts  to  Sir  H.  M.  Stanley  and  the  ollt-ijiU  ' from  ^ort  Eluabcth.  as  well  ns  of  the  lines  from  Port  Elizabeth 

♦h!  ';onK°  fVe  State,  as  well  ..  11' ^ L;_!:  1 * • *»-•—*  — 1 •*—  t’--»  * — *■’  » »* » ti- 


suitable  for  wheeled  traffic,  even  of  the  moat  primitive 
still  few.  The  firet  attempt  at  road-making  i"  r*— *— 1 
Africa  on  a large  scale  waa  that  of  Sir  F.  Buxton  and 
Mr  (afterwards  Sir  W.)  Mackiunon,  who  completed  the  ftosda. 
first  Bection  of  a track  leading  into  the  interior  from  Dar  es- Salaam 
(1879).  A Htill  inure  imnortaut  undertaking  was  the  road,  begun 
in  1881,  from  the  head  of  Lake  Xyaaa  to  the  south  end  of  Tangan- 
yika, constructed  mainly  at  the  cxjiensc  of  Air  James  Stevenson, 
which  forms  a link  in  tlia  “Lakes  routs”  into  the  heart  of  the 
continent.  In  British  East  Africa  a read  was  made  from  Alombasa 
to  Kibwezi  unrier  the  auspices  of  the  British  East  Africa  Company, 
and  afterwards  continued  fur  the  British  Government  by  Captains 
Sclater  and  Smith  to  Fort  Victoria  on  the  Victoria  Nyan’za.  From 
Kikuyu  it  descends  to  the  great  rift-valley,  on  the  farther  side  of 
which  it  asoends  the  Mau  Escarpment  noar  Uie  Eldonia  ravine. 
The  continuation,  400  miles  long,  was  begun  in  1895  and  completed 
in  about  two  years  at  a cost  of  some  4,T7,000.  In  German  East 
Africa  the  caravan  track  to  Tanganyika  lias  recently  been  much 
improved  and  other  roads  made,  generally  with  a width  of  5 to  6 
metres,  while  trniiKjwirt  by  means  of  mule  cart*  has  been  initiated. 
Iu  Cameroon  a road  has  ln-cti  made  from  Victoria  northwards 
to  Buea,  and  others  are  contemplate).  Iu  Madagascar  a rood  5 
metres  broad,  macadamized  to  a width  of  3 metres,  was  under  con- 
struction iu  1900  between  Antananarivo  and  the  coast  at  Andc- 
vorante,  between  which  place  and  Tamatare  communication  is 
maintained  both  by  a shore  road  and  by  the  line  of  lagoont. 
Farther  north  the  construction  of  a road  from  the  capital  to 
Mcvetanana,  whence  water  transport  is  available  to  Majungn,  was 
begun  in  1397. 

Although  still  occupying  a low  place  among  the  continent* 
in  the  matter  of  railway  communication,  Africa  wav  during  the 
last  decade  of  the  19th  century  the  seen*  of  an  im- 
portant  development  in  that  direction.  In  1890 
African  railways  were  almost  entirely  confined  to  the  extreme  north 
and  south  (Egypt,  Algeria,  Cape  Colony,  and  Natal); 
while  a|Kirt.  from  short  lines  in  Senegal,  Angola,  and  at  . “ ““ 
Lourcn\’o  Marques,  the  rest  of  the  continent  was  wholly  ,a  * ’* 
without  a railway  system.  In  Egypt  the  Alexandria  and  Cairo 
railway  elates  from  1855,  while  iii  1877  the  lines  open  reached 
•bout  1100  miles,  and  in  1890,  in  addition  to  the  lines  traveling 
the  delta,  the  Nile  had  lawn  ascended  to  Assiut.  In  Algeria  the 
construction  of  an  inter- provincial  railway  was  decreed  in  1857, 
but  was  still  incomplete  twenty  years  later,  when  the  total  length 
of  the  lines  open  hardly  exceeded  300  mile*.  Before  1890  an  ex- 
tension to  Tunis  had  been  o[«ucd,  while  the  Atlas  had  been  reached 
by  the  Hunt  to  .Vin  -S«fra  in  the  west  and  Biskra  in  the  east.  In 
Senegal  the  railway  from  Dakar  to  St  Louis  had  been  commenced 
and  completed  during  the  'eighties,  while  the  first  section  of  the 
Soncgal-Niger  railway,  that  from  Kayes  to  Bsfulabe,  was  also  con- 
structed during  the  same  decade.  In  Angola  a line  from  I/Hinda 
towards  the  interior,  bearing  the  ambitious  title  " Royal  Trans- 
African  Railway, “ had  been  oiiened  for  a short  di»tanoc  before  1890. 
In  Ca|i«  Colony,  where  in  anout  1880  the  railways  were  limited 
to  the  neighbourhood  of  Cajio  Towh,  Port  Elizabeth,  and  East 
Lwdoii,  the  next  dorado  saw  the  completion  of  the  trunk-line  from 


, c,  in*?  uiiiUMua 

rirtT* 'nd  **  r i l “ l'*  the  Baptist  misaionaries  uh 

miadon.  ’ Tlie  m«n,  !•  ^r*sa,to  1,10  ■npI’Orters  of  the  Scottish 
*»  and  this  |.i  „ li  at,1V?  frw,Jom  obstruction  between  the 
rivet*  Uadimr  m ,#?  10  introduction  on  it  and  on  the 

prioarilur  m »i..  i»jL*  flotilla  of  steamers  (including  gunboat* 


ut‘0ngin»  to  ol  steamers  (including  gunboat* 

K*V>'>  b?  whicl._i|»rt  from  , .hort 
•Jpplwl  frnru  lh«  Rhird— waL.'r  > nrmmill!e.r inn  I, 

St.veoK,.  . “ , Vl,  l“  "<>r,h  en,i  ,,f  tl"’  •“k«.  Ix-voikI  which 
Ulonla  ea»y  communication  with  Tuganyika. 

| Io  " 

■ f">'"  Sosadw. 

K™».  Rahgm 


and  Say,  have  lately  lost 


to  Graaf  Reinet,  and  from  East  London  to  Burgticrsdorp.  The 
northern  frontier  had,  however,  nowhere  been  crossed.  Iu  Natal, 
also,  the  main  line  had  uot  advanced  beyond  Ladysmith.  In  tho 
neighbouring  Portuguese  territory  the  line  from  Louren^o  Maniues 
towards  the  Transvaal,  commenced  in  1887,  had  not  quite  reached 
the  frontier  when  seized  by  the  Portuguese  authorities  iu  1S89. 
Within  the  Transvaal  the  railway  to  Pretoria  was,  however,  under 
- construction. 

Recent  railway  development  was  inaugurated  by  the  scheme  for 
i the  Congo  railway,  connecting  the  navigable  )*ortion*  of  tho  up)*cr 
j and  lower  river,  oiwration*  on  which  had  been  begun  R^eat 
: before  1890,  but  wuich  was  uot  opened  throughout  until  aerefop. 
July  1898.  A little  later  the  Angola  railway  was  ment^‘ 
o(tened  as  far  as  Aiuiiaca,  while  its  extension  to  Malanje 
has  Iteen  decided  upon.  In  East  Equatorial  Africa  a beginning 
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was  made  by  the  construction,  within  the  German  sphere,  of  a 
•hart  line  from  Tanga  towards  Usatnbara  ; but  iu  spite  of  many 
schemes  for  a trank  lino  to  the  great  lakes,  no  decided  action 
bad  y«;t  bran  taken  in  1901,  the  necessary  credit*  for  the  expenses 
of  a lino  from  Dar-ea-Sulaam  tu  Tanganyika,  with  a branch  to  tko 
Victoria  Nyanxa,  having  been  retimed.  In  British  East  Africa  a 
snrrey  for  a railway  to  the  Victoria  Nyanxa  was  carried  out  in 
1382,  and  the  first  rail  laid  in  1896.  The  route  adopted,  after 
traversing  Kikuyu,  drops  down  to  the  rift-valley  by  a steep  Mini 
difficult  descent,  afterwards  climbing  the  Mau  Escarpment  to  Port 
Florence  on  Kavirondu  Bay.  In  April  1 WUl , 488  miles  had  been 
completed  out  of  a total  of  5S2.  In  Freuch  Somaliland  a railway 
is  under  construction  from  Jibuti  to  H.arrar,  with  the  object  of 
tanping  the  trade  of  Abyssinia.  In  British  Central  Affkt  a 
scheme  has  been  set  on  foot  for  a railway  past  the  rapids  of  the 
Shirr.  In  South  Africa  the  Ope  trunk  • line  has  been  continued 
rid  Mafeking  to  Bulavrayo,  which  was  reached  in  1897,  while  a 
line  from  lieira  to  Salisbury,  commenced  iu  1891,  was  completed  in 
1899.  The  Natal  and  Cape  railways  have  been  con  tinned  north 
tn  the  Transvaal  {the  latter  traversing  the  whole  length  of  Orange 
Kiver  Colony  i,  meeting  the  completed  Louronfo  Mar. pica  railway 
at  IVotoria.  Other  lines  have  also  been  constructed  or  commenced 
both  in  the  Transvaal  and  Orangn  River  Colony.  Ini  899  a northern 
extension  of  the  Bulawayo  railway,  towards  the  Zambezi,  va« 
commenc'd  as  a section  or  a great  scheme  for  a railway  from  end 
to  end  of  the  continent,  passing  through  German  East  Africa  and 
Uganda  to  Cairo;  while  another  step  towards  the  realization  of 
the  project  was  taken  In  the  same  year  by  the  completion  of 
the  Nile  railway  to  Khartum.  Pending  a possible  extension  to 
the  Upper  Nile,  steam  communication  hv  river  in  that  direction 
wa*  opriud  by  the  cutting  of  the  sudd,  or  grass  barrier,  early 
in  1900  by  Major  Peake.  Another  Egyptian  railway  which 
is  probably  only  a question  of  time  is  one  from  Suakiu  to 
Berber  or  Kaasala.  farther  south  a short  line  h&s  been  open  for 
some  years  at  Mossawa.  In  Algeria  an  extension  of  the  western 
railway  was  opened  to  Jcnien-bu-Rosg  at  the  beginning  of  1900, 
while  the  much  - discussed  project  of  a Line  <>r  lilies  acroas 
the  Sahara  to  Timbuktu  and  Lake  Chad  has  again  cutuc  into 
prominence.  In  French  West  Africa  the  construction  of  a line 
from  Konakri  to  the  Upper  Niger  has  been  commenced,  while  work 
on  the  Senegal- Niger  line  lias  lw«en  continue.'],  On  the  Ivory  Coast 
tho  survey  for  a proposed  railway  towards  the  interior  was  com- 
pleted in  1899,  and  in  Dahomey  a lino  from  Kotonu  to  the  Niger, 
by  a rout*  j*a«slng  through  Carnotville  and  Nikki,  has  bora  begun. 
In  French  Congo,  although  the  need  of  a line  to  Brazzaville  on 
Stanley  Pool  Is  acknowledged,  little  progress  towards  a realization 
of  the  project  has  been  made.  In  the  British  West  African 
colonies  liues  have  since  1896  l»cen  under  construction  in  Sierra 
Leoiu-,  the  Gold  Coast,  and  Lagos.  In  the  Congo  Five  State  a 
short  railway  to  Mayurabe,  north  of  tho  lower  river,  is  being  con- 
■true tod,  and  lines  are  proposed  from  Stanley  Falls  to  Albert 
Nvaiiza  and  Tanganyika,  hinally,  in  Madagascar,  the  credits  tor 
a lino  from  Tamatave  to  tlio  capital  were  voted  early  in  15*00. 

The  telegraphic  system  of  Africa  is  on  the  whole  ’older  than  that 
of  the  railways,  the  newer  European  liQMCasiotts  having  in  most 
Tde-  ****!*  been  provided  with  telegraph  lines  beforo  railway 
graphs.  , been  on  foot  *“  Algeria,  Egypt,  and 

<■*!*•  LolonF  tf,n  ■yriam.s  date  back  to  tho  middle  nf 
tho  19tu  century,  before  the  end  of  which  the  lines  had  in  each 
country  reached  tome  thousands  or  mile*.  In  tropical  Africa  th» 
systems  of  French  West  Africa,  where  the  line  from  Dakar  to  St 
Louis  wav  begun  in  IMS,  are  the  most  fully  developed,  line*  having 
been  carried  from  four  different  points  on  the  coast  of  Senegal  and 
French  Guinea  towards  the  Niger,  the  main  lino  being  prolonged 
north-west  to  Timbuktu,  and  west  and  south  to  the  roast  of 
Dahomey  ; while  other  liues  are  either  open,  being  constructed,  or 
projected,  including  one  connecting  the  Ivory  Coast  with  the 
general  system.  In  French  Congo,  also,  a line  connects  Brazzaville 
with  the  coast  at  Loaug*.  whence  it  run*  northwards  to  Libre- 
ville. Most  of  the  European  colonies  and  protectorate*  have  lima 
of  more  or  less  length,  but  the  most  important  is  that  initiated  by 
Mr  Cecil  Rhodes,  which,  starting  northwards  from  the  Cara-.  fa 
destine!  before  long  to  connect  the  north  and  south  extremities 
of  the  continent.  It  crosses  the  Zambezi  to  Lake  Nyasu.  beyond 
which  it  has  already  PM**d  the  south  end  of  Tanganyika,  while 
from  the  north  the  Egyptian  lines  hare  been  prolonged  beyond 
Khartum  to  the  Upper  Nile.  A line  from  the  east  coast,  which 
will  eventually  connect  with  the  Cn,*,  to  Cairo  line  in  Uganda, 
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199t>.  Sec  also  tho  works  of  explorers  mentioned  iu  the  above 
j articl«-  (E.  Ha) 

II.  Ethnology. 

That  Africa  has  been  coutiuuoualy  occupied  by  two 
I distinct  branches  of  mankind  — the  CVvmowi'*  anti  the 
Kthiopic — from  the  remotest  times,  seems  evident  botli 
from  the  remains  of  primitive  man  which  haw  been  found 
wherever  they  have  Is^n  flight,  and  from  the  ethnical 
relations  that  have  prevailed  throughout  the  historic  (icriwL 
i The  remains — that  is,  mdc  and  )*>li*bcd  flints  aud  other 
implenienti  dating  from  the  Old  and  New  Stone  Ages  — 
i have  iu  recent  years  been  brought  to  light  in  great  abund- 
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««M  in  the  extreme  north  and  south,  and  in  Be  vend  inter- 
mediate places,  under  conditions  which  leave  no  doubt 
that  the  whole  ana  was  peopled  since  the  early  Pleistocene,  ! 


lave  m many  places  preasrvwl  their  racial  purity  almost  intact, 
so  that  a tolerably  correct  estimate  may  wtift  be  brnroed  of  their 
oaaential  physical  characters.  Tile  Hamits*,  ns  the  Cukmu  aho- 


if  not  even  the  hde  Plkmene,  epoch,  . Thus,  m Egypt  | 


Proferaor  Flinders  Petrie  has  collected  large  quantities  of 
Mwlitha  on  the  limestone  Abydos  plateau,  1400  feet 
above  the  present  Nile  level,  and  others  embedded  in  the 
ancient  gravels  of  the  former  High  Nile,  when  the  main 
stream  still  rolled  down  fifty  times  its  present  volume.  In 
the  ante  region  of  Upper  Egypt  M.  J.  de  Morgan  hits 
identified  four  stations  where  primitive  man  worked  his 
rude  weapons,  and  where  Oppert  finds  indications  of  a 
thoroughly  established  social  and  political  organization  in 
the  New  Stone  Age,  some  12,000  years  before  the  new 
em.  In  Tunisia  M.  A.  Dumont  found  Hints  in  abundance 
under  limestone  beds  deposited  by  a river  which  has  since 
disappeared,  and  declares  that  the  origin  of  man  in  Mauri- 
tania must  be  set  back  to  an  age  which  deranges  all 


din > eulogy  ami  confounds  the  very  fables  of  the  raytho 
types.  The  same  inference  is  drawn  by  Sir  John  Evans 


from  the  results  of  Mr  Sc  ton  Karrs  researches  in  Somali- 
ami,  while  the  wide  range  of  early  man  is  further  attested 
by  the  objects  recovered  by  Sir  R.  Burton  in  Upper  Guinea, 
, by  n . D.  Gooch  and  J.  Sanderson  in  Cape  Colony 


and  Natal 


*orty  °f  th«  Old  Stone  Ago  present,  wherever  found,  a 
~bsr  naemblaace  in  their  appearance,  form,  and  method  of  pro- 
• •&, , sninlyiiig  that  they  date  from  an  age  when  all  the  in- 

namtauts  of  Africa  wore  atili  of  one  typo  and  stood  at  the  same 
if  ?utur,;'  They  appear  to  have  migrated  westwards 
Iwio-MiUym,  probable  cradle  of  mankind,  in  two  streams, 
v tbe  not  yet  submerged  or  but  partly  submerged  Iudo- 
Alnuan  continent,  now  flooded  by  the  Indiau  Ocean  ; the  other,  by 
rV overland  Asiatic  route,  which  wo»  also  followed  by  the  large 
.>^tumtand  partly  surviving  Pliocene  and  Pleistocene  ruam- 

ic  their  new  horn* 

proto-lru „ 

® ^ |he  influence  of  the  ditfmwit  physical  environ* 


-JL1J2  nrw  ho?iaa  tllC8G  tw(»  Ifronps,  originally  of  the  same 
gnltoid  proto -human  Pkiatoceue  type,  gradually  bream. 

u.  *;r  the  in  Hue  nee  of  the  dub-runt  physical  environ* 

Tv  P,y  ,lot  ““l  dfy  in  tl,e  uorth’  hot  "mist  ha  the 
rf[‘L  4 b]is  may  well  have 
ty!“ly  specialized  divisions  of 
thnu,  although  the 


■vnfl,  <Tl  • ..  . * MW*  MI,  MUb  IIlUlhL  Ui  U 

iy.L  „ hits  may  well  have  arisen  on  African  soil  the  two  no 

..I1"*1:''1*.0'  wliih  Bh.™  the  oontmeot  

the  pram--.  of  apreialiratiim  may  have  for  tillage.  H erica  ; 
It  no*  *■«.  alrewl)  io  progrea.  before  tbeir  arrival.  .Inmat,  retain  tlici: 


..I  ll  1 ■ ’ - "““t  UVCC-llLCVl  I IJC 

“*  loWMt  ■Mtieni  of  the  human  family  are  found 

Pg  conterminous  domains  

^1  roprau -j -VB.W  «. 

f Snd.'in  and  thence  southwards  to  the  extremity  of 


•nnif ’ TT'~m  sinoc  prehistoric  times,  tbo 

V"4!  *?11.  roI,re*v“toa  by  the  Negro  or  black 
tfpalatuma  of  Sudan  and  th..,,-.  «oT,il„v.n|1  t„  tlia  extremity  of 

a or  white  (Herniations 
aail  ST  “,tuV°  »vuiwaras  anu  westwards  into  Enroll 
of  anBivnvw.1  *•  * 0 it  is  with  a former  school 

nr,  t HtiH  'r^dtos  from  their  black  neighbours, 

Live  hwTt  » pvortsjis.  the  blacks  from  the  whites.  Both 

Aa^uu/.  _v  GVo,i  lndep*ndently  in  their  present  resq-octivo 

a«">ri.'tto”of  t^rra..ti'n‘f0rC  U r"ir'i,'k'1  “ “borif>’in's  «■ 

wrenura  f.“^,*re  "-™h<,re  **P*ratod  by  any  mark'd 

rrtn  bv  v,,-.1'1,1'1  tl>0  eMt<rn  (Abyssinian)  tiighlands.  or 
bj  primitT^  re  T ur  dft*rt  *1'^^  well « would  be  impasaabie 
«rfr  Tminret-  iUl’  /<>r,  *1  now  *no*’  that  at  all  events  since  tho 
ertn  habital’.!  h*»  boon  dry,  and,  till  later  times, 

kdn.  Hene*  rt  ' ^ "ot’  M formerly  supjmsed,  a marine 
I'-'l’ititrs  »»  1 \ l;l0re.  ty'c  «*u  cons: ant  and  enutinuoca  over- 
ianre  *^ong  the  ethnical  divide,  and  as 

wtrieh-Tranrv-  rl* '"ft*1 “H  bippopoUmus,  giratle,  lion,  hymns, 
people*  i.nir.  Cr  , , w'*ole  continent,  »•»  the  dark  Sudanese 
VilLy  OWWISched  at  Vin,,,..  Til-.o*:  o v*:i_ 


Srsr1'  ^*e»  ,,orthcrn  by  the  Caucasic 
aad  W,  tl|en“  northwards  and  westwards  into  Eunro 


r«lLr  ■t.v«rio«*»  points— Tibeati  Range,  Nile 

to  « for  lfl,s  ’-“uewie  domain,  while  the  Caucasians  have 

•■THnfti  v f^t;  ”tcI!t  l'ouetp»t®»l  into  tho  Negro  zone,  reaching 
Finland.  * *dWn  ■®*hoard  to  the  southern  limits  of  the 

bIeljd*  ^4Ve  resulted  in  ft  multitude  of 


^•leidoacoiKP  _r  . tty  two  primeval  stock*,  presenting  ft 

iatruiir.n  *'  ,('turo  wl,ich  lias  been  further  coni]i!icatod  by  the 

PhaaU.« Ptttneroua  foreign  elements — Sera  it  io  Hiram  rites, 

'n«Hem  Eumt«f  r*'"1i  Greeks,  Romans,  Vandals,  MaIuvs,  Hindu?, 
but  in  v.nir  JL  ant*  other*— generally  round  the"  periphery, 
Ur S^l^trating far  into  the  interior.  11 

is  ethnied  confusion  the  two  original  groups 


bv  many  ttlmologiau  all  are  regarded  u bcloiiginj;  lamlanra tally 
to  o«,-  atodk  mDwtively  vlaareil  aa  st/rv-l'snft ant  vr  Mcdiltr- 
rattaut*.  Thus  manv  of  the  Mauritanian  Hainitre  (Herbcre  of 
Morocco,  Algeria,  and  Tuniai.)  are  of  men  lighter  ...lour  than  ilia 
bjiamards  or  Italians,  with  blue  eves,  yellow  or  brown  beard, 
oval  bead  of  the  long  typo,  large  straight  or  aquiline  nose,  jer* 
reotly  regular  features,  shspsly  build,  medium  height,  and  alto- 
gether  exceedingly  handsome  men.  Similar  traits  riecur  amongst 
their  southern  Kinsmen,  the  Juar«,t  of  the  Western  Sahara  aud 
eveu  amongst  the  Fellahin,  of  Egy|H,  who.  however,  are  generally 
of  swarthier  complexion  and  often  startlingly  like  their  IUtu 
ancestors,  as  figured  and  carved  on  the  old  Egyptian  monuments. 
Still  darker  are  the  Ilerrnti w,  or  “ Black  Berbers,”  of  the  Southern 
Atloa,  and  all  the  eastern  Handles  between  Egypt  and  the  equator, 
who  betray  a varying  strain  of  negro  blood  in  their  tumid  lit*, 
and  especially  in  their  crisp  or  ringlety  and  always  black  hair. 

The  Handtic  language  also,  which  is  of  the  inflecting  order, 
presents  several  feature*  in  common  with  the  Semitic,  on  the  one 
hand,  and  on  the  other  with  the  old  Iberian,  still  surviving  in  tho 
Basque  of  the  Western  Pyrenees.  This  H ami  tic  form  of  s|  eech, 
which,  like  the  Semitic  and  unlike  the  Aryan,  is  of  an  extremely 
tenacious  character,  ]iervodee  the  whole  of  tin*  African  Caucasio 
domain,  where  it  lias  been  current  for  countless  age*,  and  Lad 
already  been  reduced  to  written  form  by  the  Egyptians  some  S</C0 
or  6000  Years  before  the  new  era.  Letters  were  also  known  in 
remote  times  to  some  other  members  of  the  Handtic  family,  as 
shown  by  the  not  yet  deciphered  rock  inscriptions  in  the  "Nils 
valley  above  Egypt,  and  in  the  (<culiar  TajSnafh  script  still  in 
restricted  use  amongst  the  Mauritanian  and  Saharan  Berbers. 

Except  in  Egypt,  where  all  were  merged  many  millenniums  ago 
in  a single  despotic  monarchy,  the  Hamitic  peoples  have  alwajs 
shown  a marked  tendency  towards  Democratic  institution?.  In 
the  trilwl  system  everything  is  regulated  by  the  public  assembly, 
in  which  all  have  a voice,  bo  that  the  Berber  is  what  he  calls 
himself,  Amait/h  (plural  Imazitfhcv , the  national  name),  a “ free- 
man,” whereas  the  more  t hoot  ratio  and  feudal  Semitic  community 
is  ruled  by  a despotic  hereditary  sheikh.  The  Berber  it*  also  Jets 
fanatical,  though  all  have  long  been  Mohammedans,  more  generous 
to  his  womenfolk,  and  of  rather  sodcutary  habits,  preferring  fixed 
dwellings  and  agriculture  wherever  fosaihte  to  the  tent-life  of  tho 
nomad  Bedouin  stock -broader.  Pastoral  ways,  however,  prevail 
largely  amongst  the  Eastern  I Ja mites—  Bejas,  Somali,  Ualla?, 
Turks  nan,  Masai— who  roam  the  steppe  lauds  between  the  NiSo 
and  Red  Sea  aud  tho  Man  plateau,  which  are  unfavourable 
Hr- 1 ice  it  ia  that  the  Wahumus,  who  arc  of  Galla 
their  nomad  pastoral  habits  amid  the  Bantu 
on*  of  East  Central  Africa. 

The  negroes  themselves,  whose  physical  and  mental  characters 
arc  elsewhere  described  (Art.  N'eoiio),  form  almost  everywhere 
settled  agricultural  communities.  Bnt  this  is  not  due  to  any 
su|«iiority  over  the  nomad  Handles  ami  Semites,  to  whom  they 
aw  greatly  inferior  in  most  respects,  but  to  the  nature  of  their 
environment,  which,  lying  mainly  lietweeu  the  tropics,  enjoys  an 
abundant  rainfall,  and  is  consequently  more  favourable  for  agricul- 
ture than  for  pasturage.  Hence  it  is  that  the  inhabitants  of  tlio 
arid  south-western  steppes  (l)amara  ami  Nam  aqua  lands)  form  an 
exception  to  the  general  rule,  and  arc  excellent  herdsmen,  but 
cultivate  very  little  land.  Compared  with  tho  Haniitea,  the  negroes 
are  also  extremely  cruel  and  superstitious,  aud  with  the  exception 
of  tho  mixed  negroid  (Herniations  of  Sudan — SongJiay,  JIciums, 
Bwjhirtni,  Kanuri,  Afafof,  aud  others  now  mostly  Mohammedans — 
are  still  mainly  pagans,  though  Christianity  has  made  some  pro- 
gress among* t the  U’ttyaiuiit  of  Lake  Victoria,  and  tho  Zuiut)-X<*as, 
Basutos,  and  liechuanas  of  the  extreme  south.  Ancestor- worship 
prevails  on  the  eastern,  nature-worship  on  the  western  seaboard, 
with  intermingling*  in  the  interior.  This  is  dearly  seen  by  the 
distribution  of  tho  two  chief  name?  of  the  Deity — MuHtufunl-uiu, 
“Great-grand- Father,”  and  Atatnbi — of  uncertain  meaning,  but 
indicative  of  the  foren  of  Baton,  variants  of  which  trims  occur,  the 
former  almost  exclusively  along  the  ca*t,  the  latter  along  the  west 
side  of  the  continent,  while  both  arc  intermingled  in  the  central 
regions. 

It  is  further  to  he  noticed  that  the  two  primordial  stocks— tho 
white  and  the  black — arc  found  from  remote  times  already  divided 
into  several  secondary  groups,  whose  oltscure  inter-relations  still 
olTer  many  difficult  problems  to  the  ethuologist.  In  general  such 
secondary  groups  are  far  leas  aberrant  from  the  numiiil  type,  and 
more  easily  ooeounted  for,  in  the  ( aucasic  than  in  the  negro  domain. 
Amongst  the  Ilamites  the  chief  divergences  are  rrprewulcd  by  the 
Xuliau*  of  the  Nile  valhy  above  Egypt,  who  arc  usually  rrgurded 
as  Hamitt  s with  a black  strain,  but  arc  on  the  coutrary  true  negro CS 
with  a Hamitic  strain  (Art.  NritlA);  the  TMus  of  tho  Eastern 
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Sahara,  treated  A*  negroes 
true  HamitcS,  merging 

Central  Sudan, ^often  allied  to  the  Nuba*,  with  whom  they 
nothing  in  common,  being  originally  now  ta  mnny 

* * ounding  negro  jwoples ; lastly,  the  Fans  oi  tno 

M,uni  east  of  Lake  Victoria,  the  Turkanas, 


AFRICA 

Hamitio  .train,  but  nndoubtodly  hold  tho  ,»li.ir»l  ov^onUbip, 


[ethnology 
founding  tho  three  kingdoms  of 


)&t M Jracx - .rw'i «*- 


JUoen  «idi  the  surrounding  uvgre jwph» ; lMtly,  ‘J10 

Onownv  liasir-  the  Jfoto.  east  of  Lake  \ wtona,  the  TurtiiiMr, 
lull.* hi.  «J  others  of  Lake  Rudolf,  Mid  the  If  aAuimu,  widely 
diffused  under  man  v names  throughout  Emit  Central  Africa Jh« 
also  are  undoubtedly  Handles,  mired  in  varying  proport.ons  anth 

B,^t  thossoondaiy  groups  of  tiio  negroes  llienuielves  in  not  •“•’““'S’ 


more  or  less  corrupt  forms  ol  Gen,  i r . the  archaic  Semitic  tongue, 
which  was  introduced  by  tlie  Uimyonteo,  still  survives  m the 
Marsh  district  of  South  Arabia,  and  is  the  httugicul  language  of  the 
Alm«inian  Christians.  . , . 

fhe  Himyaritps.  who  took  the  southern  route,  were  probably 
preceded  bythelr  Phoenician  kinsmen,  who  had  ahoady  at  an  early 
Sato  converted  the  Mediterranean  into  a greet  highway  of  t«dc 
amt  colonial  enterprise.  From  the  great  cities  of  ljTt > a nd  Sidou 


first  place  ] came  .he  on  The  glands  ^ 

toL  distinguished  from  £*% ^^fTbJut  I toern  tic’  Svrtcs  and  the  Atlantic,  later  merged  tn  the  ^bagi»an 

hich  contended  with  Rome  for  the  msstery  of  the  ancient 


who  occupy  roost  of  the  southern  half  of  the  continent,  from  about 
4*  or  51  N.  lat.  to  Natal  ami  Pundoland.  Although  not  alwajs 
cosily  justified  on  anatomical  grounds,  this  distinction  l*tween 
the  northern  Sudanese  and  southern  Bantu  sections  ufthc  negro 
family  has  a practical  valuo  ami  a substantial  foundation  in  the  j 
geographical  distribution,  tho  mental  qualities,  and  the  speech  <•! 
the  two  groups.  No  full-blood  Sudanese  Negro  community  lias  ever 
developed  a political  or  social  system  higher  than  that  of  the  tnlial 
organization,  while  extensive  kingdoms  and  empire*,  such  ss  those 
of  the  Monomotapa,  of  the  Cazembo,  of  Land*,  HarotseUnd,  Kongo, 
and  Zulu  land,  based  on  unwritten  code*  and  military  institutions, 
have  flourished  often  for  several  generation*  amongst  the  Bantu 
peoples.  Nor  have  any  true  Soudanree  Negroes  ever  acquired 
prominence  for  great  Intellectual  or  moral  qualities,  such  as  those 
by  which  several  of  the  Tushilonge,  the  lialolo,  the  Makololo, 
Bechuaua,  Basuto,  slid  Zulu-Xosa  rulers  have  been  distinguished 
in  former  and  receut  times.  In  a word,  tho  average  Bantu  Is 
altogether  more  intelligent  and  far  more  capable  of  upward  develop- 
ment than  the  average  .Sudanese  Negro. 

Very  marked  from  this  point  of  view  are  the  contrasts  presented 
by  both  groups  in  the  linguistic  domain.  While  all  speak  languages 
of  the  agglutinating  order,  linguistic  chaos  prevails  in  Sudan, 
linguistic  uniformity  to  a remarkable  degree  in  Bantnland.  The 
numerous  dialects  current  amongst  the  Bantu  people*  and  diffused 
over  an  area  of  some  <1,000,000  square  miles  are  all  reducible  to 
half-a-dozen  groups,  which  are  themselves  closely  related  and  obvi- 
ously all  sprang  from  a single  stock  language  presenting  some 
structural  features  of  a high  order.  Kongoc*,  a typical  member  of 
the  family,  possewea  the  qualities  of  precision,  flexibility,  and 
subtlety  of  expression  to  such  an  extent  that  “ its  daily  use  is  in 
itself  an  education”  (Rev.  W.  H.  Bentley).  In  Sudan,  on  the  con- 
trary, the  countless  local  dialects  defy  classification.  The  i'««* 
of  Kordofan  ami  Nubia  differs  as  profoundly  from  the  Fuiah  of 
Scneganibia,  the  Somjha w of  the  Middle  Niger  f 


Niger  from  the  A'annri  and 

BagKiruii  of  Lake  ChaicT,  as  English  does  from  Arabic,  or  French 
from  Chinese.  In  a wool  these  Sudanese  tongues  may  be  grouped 
in  a large  number  of  families  which  are  radically  distinct  from  each 
other,  and,  whatever  their  origin,  can  no  lunger  l»e  traced  to  a single 
stock. 

From  these  remarks  it  follows  that  the  term  ‘'Sudanese  luw  a 
distinctly  racial,  but  no  linguistic  value,  whereas  the  term  “ Bantu  '* 
is  primarily  linguistic.  It  conveys  a very  clear  idea  to  the  philo- 
logist, hut  not  to  the  anthropologist,  who  finds  in  the  mixed  Bantu 
domain  not  only  every  shade  of  transition  between  the  true  negro 
and  the  true  Ilamltc,  hut  also  some  divergent  types  differing 
greatly  from  both.  In  the  tropical  forest  tracts  are  scattered 
numerous  groups  of  N kowtows  or  " Little  Negroes, M true  dwarfs, 
differing  not  only  in  their  diminutive  stature  (3  ft.  6 in,  to  5 ft.) 
but  also  in  some  oilier  important  respects—  yrliow  colour,  hirsute 
bodies,  culture  (all  hunters  exclusively}— from  the  blacks  of  normal 
type.  Lastly,  in  the  extreme  south-west,  range  the  primitive  Busti- 
MEN,  still  at  the  Paleolithic  stage,  and  the  neighbouring  HoiTEX- 
tots.  both  presenting  some  remarkable  and  highly  specialized 
features,  such  as  the  tnhlitr  and  stcatopyyia  |wcuii*r  to  the  female 
sex,  and  a distinctly  yellow  complexion  common  to  both.  (Art. 
Bushmen  ; Hottentots.) 

Thus  is  completed  tho  variegated  picture  presented  by  the 
aboriginal  inhabitants  of  the  continent.  Of  the  intruders  im- 
measurably the  most  important  from  the  ethnical,  but  no  longer 
from  the  political,  stand  j»oint  are  the  Semites,  who  arrived  from 
Asia,  some  in  prehistoric,  some  in  historic  times,  mainly  by  tho 
Mediterranean  and  by  the  two  routes  at  the  southern  and  northern 
extremities  of  the  Red  Sea.  Amongst  the  earliest  arrivals  were  the 
civilised  peoples  of  Arabia  Fcl  i x ( Y cmen),  t'.e. . J Humana  and  Solauins, 
collectively  known  &a  Ifimyaritcs,  or  “ Brel  Men  ” {whence  the  **  Bad 
Sea"),  who  established  thcmaelvc*  about  Adults  bay  some  centuries 
lwfore  the  new  era.  There©  they  penetrated  gradually  into  the 
Abyssinian  uplands,  founding  the  Axumitc  empire,  yielding  later 
to  the  religious  and  cultural  influence*  of  tho  Alexandrian  Greek 
ami  Coptic  Christians,  and  intermingling  everywhere  with  the  rude 
Hamitic  aborigines  'jtgnut). 

Thus  were  formed  the  extremely  mixed  ]>opu}ation*  of  Abyssinia, 
while  the  dominant  Semitic  immigrants  continued  and  continue  to 


th»  founders'  of  the  greater  cities  uf  L*pti»  Major,  Utica, 

age,  and  other  F 

tween  the  Syrtes  and  t 

™iiT’  'After  t“o°rXir  Cnrihage  til.  PhrenidanaAlojirtUtsevere- 
where  became  Romanian!,  andEoth  tho  B«yn.«id  tlic.r  \*ndal 
con-iuerore  were  all  in  their  tarn  abwrbcd  by  tho  .urroumling 

^^rSTthM  great  Semitic  invasion,  that  of  the  Sery 
Jrat,  fanatics,  which  haa  modified  the  ethnical  relations  of  the 
continent  to  a far  greater  extent  than  all  the  other  intoudaw 
together.  Before  the  close  of  the  7th  century  the  Moslem  Arab 
hordes  hod  already  reached  the  shores  JJJJ 

after  spread  orcr  the  western  Sahara,  founded  Mohammedan  states 


Khartum  to  tne  aouai  junction,  untro1nuj,  6.v..  , — - — 

munitie.  and  even  states- KabbahUh,  Jaaluij 

empire  of  Senaar-in  the  present  Anglo-hgy]-Utt  Sndaii ImUJ. 

MtiWUh.nl  themselves  on  the  eastern  seaboari  from 

to  Sofa  la  beyond  the  Zamben,  everywhere  dominattng.  but atm 

intermingling  with  the  ahorigtnal  Ilamltie,  Negro,  and  Negroni 

1UStm  iuM*he°Arebs  ad  vanood  from  the  coast  lands  and  the  Wldte 
Nile  far  inland,  ranging  over  vast  spaces  westward,  to  {heLfper 
Congo  and  southwards  to  Ukes  Tanganyika  and 
tionwitli  their  .Vahim,  Stcakili,  A /no,  A«iy»l»o,  and  ether  nari« 
allies.  Here  alto  were  founded  tome  permanent  ^ , 

Mpwapwa.  Tabors,  1’jiju  Kyangwe,  hola-Uta,  RtU-Klta. 
er-Itek  Lado— which,  however,  were  not  so  tnueh  Arab 
as  urUtMM,  or  strongly-fenced  stations,  established  at  o™«nmit 
strategical  i»ints  for  the  i*rpoee  of  raiding  the  »urrout.d.ng  lands 
in  uuest  of  ivory  ami  the  no  n roomred  to  convey  It  to  the  «A 
where  they  were  sold  aa  slaves.  lienee  since  the  partition  of  Afri« 
these  Arabs,  moatiy  half-bre«i»,  have  h«n  clearai  out  and  th. 
stations  transformed  to  centres  of  hurotwan  trade  end  enltond 
influences.  Thus  it  l,»P1wns  that  in  tli.  C.;ngo  and  /^nton 
regions  there  is  hut  a slight  strain  of  Arab  blood,  «>«««  thlOT^i 
out  the  northern  half  of  the  continent  Semitic  elements  are  in  many 
places  grafted  on  the  original  Hamitic  and  Negrillo  atoclu. 

The  Moslem  Semites  were  aceomtanici  and  even  preceded  oy 


fill  I DBOJ1MJS  »no  »v».ves..  - . at  a- 

others,  the  Ji'ti's  of  Palestine,  w ho,  however,  were  ncaw  a*m 
their  Phoenician  forerunner*  than  to  the  AraUand  Himyaritjs.  J 
began  to  arrive  probably  soon  after  the  Babylonian  captivity, , am 


considerable  numlwnrs  were  already  settled  in  L*>wcr 
the  Ptolemies.  After  the  fall  of  .Lrnsalem  and  the  suppression  ot 
the  subsequent  revolts  these  were  joined  by  others,  many  • 

inaswl  westwards  and  settled  in  all  the  large  town*  and  R 
mg  districts,  from  Trii>oli  to  Morocco,  where,  despite  ages  o P) 
•ion,  they  still  form  numerous  wealthy  communities.  B - ^ 

mostly  ajMirt,  they  have  scarcely  disturbed  the  ethnical  relations 
in  Africa  to  any  appreciable  extent.  ....  . _ Vnrorc 
Tlie  Bame  is  true  also  of  the  still  later  immigrants  fro  P 

into  the  northern  and  southern  extra  tropical  WCei i S 

llnlinnt,  French,  Spaniards,  in  Egypt  and  Mauritania,  / • 

British,  with  some  French  and  Germans,  south  of  the  * 

Tliote  intruders  have  given  rise  to  dislocations  ami  d,sP*aJ?"  . ’ 
but  not  to  intermingling,  with  the  notable  exception  of  _ • 

. Dutch  Boers,  from  whose  alliance  with  the  Hottentots  b J _ 
‘ the  so-called  “BaaUarda,"  i.e.,  Griquas,  Ganaquas,  andsevoraU't 
, half-caste  Hottentot  gmups  in  Cai«  Colony  and  \ 

Both  in  the  Cam.  and  in  Natal  are  several  commumttes  o 


Both  in  the  Cap*  and  in  Natal  we  ■«»«  Ari.hi- 

Mohammedan  Malays  from  various  parts  of  th* 
i>e logo,  while  numerous  Banians  (Hindus  of  the  trailing  e _ ) 

settle*!  in  all  the  coast  towns  from  Durban  to  Mombasa. ^ 


in  wvna  irom  nwwui  . - , 

„ _ table  of  all  the  African  populations,  indigenous  and  Mtruuen*, 
from  ancient  to  present  tim*1*,  as  far  as  known 
A.  Caucasic  Division. 

I.  Eastern  Haxites  r — , _ „ , . 

Jlclu,  ancient  Egyptians  ; later  Copts  and  Fellahin  ( 

Nile  valley  from  1st  catara*  t to  the  Delta.  xf 

Btemmyea  Bngaitir.  now  Bcgna,  Bjjs*  ; i ...tween 

dowa ; Hishari ; Beni-Amer,  from  Nile  to  Red  bca 
Egypt  and  Abyssinia. 
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AOtayaa,  Ag an,  Agaoraedir  (“  Agaoland  ")  and  other  part*  of 
Abyssinia. 

4f(tr  i Danakil),  between  Abyss  in  in,  Red  Sea,  and  Gulf  of 
Aden. 

Somali;  Gal  his  ; Somali  and  Galla  lands. 1 
Turkam;  RendiUh  ; Lake  Rudolf  district. 

Masni ; It'al  imif  ; Alaa  plateau  between  Great  Rift- Valley  and 
Like  I ictortv 

ir.iAttwio,  intermingled  with  the  Bantus  in  the  equatorial  lake 

region. 

IL  Western  IIasiites 

Afakuriw  { ' ' Wcatcro*  "J.  so  called  by  the  Carthaginians,  whence 
Jjaurt,  “ Moore,  * call  themselves  Imazlghrn,  “Freemen"; 
Mazigi-s,  Aunjiihe,  Gatuli,  Leucasthiopes,  all  now  known  as 
f v l J ShellaIa*  (Sliluhi)  of  the  western  Atlas ; Kabvlea 
of  Aorth  Morocco  and  Algeria;  Shawiahs,  Zonagaa,  Ik-ui- 
r e of  , gvria  and  Tunisia  ; Haratin  (“  Black  Berbers  ") 
of  the  southern  Atlas  ; Tuaregs  of  the  western  Sahara. 
TamaA*  (Lifynu),  Nasomones ; Avilas;  Hammonii ; Siwahs, 
Ly  renaica  and  Siwah  oasis. 

fTedM  and  DazM  (northern  and 
Sahan^  Tlbhal>  T1^11  ^"8°  a,ld  the  oases  of  the  eastern 
III.  SEMITES 

Hmyanta,  Axumitei  ; TigriBaa  ; Amliariaxs  ; Show  ; north, 
central,  and  south  Abyssinia. 

BWxumm,  Cwthogo  ami  Mauritanian  ooiut  lamia  (extinct). 
-‘SSLfir-'r  JW--).  ESJ'pt.  Anglo.  Egyptian  Sudan, 
ininlitana.  MaunUma,  ncstcra  Sahara,  central  Sudan 
ea«t  ooait  somhw.nl.  to  Sofala 
IT  Tril’olita,,i>  Mauritania. 

Cyrenaica,  Nile  Delu  (extinct). 

f aaiiuBi}  Africa  Provincia,  Mauritania  (extinct). 

J/alkZ  °ml,‘  Atigio- Egyptian  Sudan. 

'£!™“  I Tgyid,  and  thence  to  Morocco ; Canary  Islands 
iwk\  f (S[«niarda). 
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tnnc\  r 
SpaaianU  J 

(extinct).  Cape  Colony,  Natal,  the  Ute  Boer 

*1!tt  P*»  Boer  States.  North  and  South 

^ KUoUesuu  SyaadMai,  East  and  West  Coaat  xpomdiwlly. 

> The  Cape,  lran.svaal,  elsewhere  sporadically. 

Co“l's SiSu  °**  Tad* 

B.  Nxcritic  Dtvuiosi. 

L Ni^sjiors  I 

IIL  f VNT1  ^KOHoii.n  j Full  details  in  Art  Negro. 

ranged  from  Tanganyika  to  the  Cape, 
mainly  confined  to  the  Kalahari  Bescrt  (Art.  Blsu- 

,v-  B'utf.xtuts  (Khoi.Khoin) 

“n,‘  kittle  Natnaijnaland. 
and  Vaal  rivenn 
JC"***-  Ln»jualand  East. 

» f*1.*  Ci!m7‘  E*s!,r“  Provinces, 
v v H.Vatr.&S“  or  Bantn- 

u,ri,  asoo  nc  Ee5l't  fr°“  lx'.vonJ  Punt  (Somali- 

Ajbbts  \ 

| 

Aehms  j- " eil«(  Aruwimi  and  Scmliki  river  valley*. 

1 o 

2**  ■ South  GallaJaad,  Lake  Rudolf  district,  Masai- 

NoarfnrtM  | UnJ- 

A^wVnkl?™  5"1*1'*’  n?nhcrn  tributaiy,  Congo. 

Ahon go  Alt , f?ull‘ern  tributary,  Congo. 

Of***,'  Aii ')  ^““hOkande  district,  Ogoway  basin. 

^Wr,nrMr?nn1*r0«owaT  bas»n- 

. , Middle  Llm(iopo  river,  North  Trautraal. 

(a.  H.  K.) 

Alric  ■ 11  'iECE!,T  p°hticai.  History. 
t>v  the °f  ‘he  continents  to  bo  annexed 
imaents  |,L..1V  , -urnI|e,  and  the  process  of  annexation 
hi,wy  W?ich  blVC  no  ]sir.ill<  l i„  the  pre- 

floured  race,  it  Jjfcf1??8  l^c  wllite  "ith  the 
politically  m lint  J -V  V i0  ^urol'e  had  concerned  herself 
> thinly  with  the  northern  and  southern  extremi- 


ties of  the  continent,  and  with  a narrow  strip  along  tho 
eastern  and  western  seaboards.  There  were  vast  areas  in 
the  interior  which  were  still  unexplored,  but  the  explorer 
had  penetrated  far  beyond  the  limits  of  Europeau  |»olitical 
influence,  and  in  1875  the  explorer  did  not  necessarily 
include  a batch  of  ready-made  treaties  among  his  outfit. 
It  would  bo  interesting  to  discuss  the  causes  which  have, 
directly  or  indirectly,  led  to  the  extraordinary  c . 
activity  which  the  Great  Powers  of  Western  European 
Europe  have  displayed  in  annexing  and  marking  »ctMty. 
out  spheres  of  influence  in  the  African  continent.  But 
such  an  inquiry  would  involve  a review  of  the  whole  field 
of  European  politics,  and  it  must  Ui  sufficient,  before  pro- 
ceeding to  a recapitulation  of  the  steps  by  which  Europe 
has  absorbed  Africa,  to  indicate  one  or  two  of  the  main 
factors  in  the  situation.  The  Franco-German  war  of  1870 
must  be  regarded  as  the  real  starting-point  in  the  move- 
ment. From  that  war  Germany  emerged  strong  and 
united,  eager  for  new  worlds  to  conquer.  France,  after 
the  first  shock  of  despair  had  patted  away,  began  to  de- 
velop fresh  stores  of  reserve  energy,  and*  her  statesmen 
and  people,  half  unconsciously  ut  first,  but  later  of  set 
design,  sought  to  find  outside  Europe  compensation  for 
her  lost  provinces  on  the  Rhine.  France  and  Germany 
were  both,  therefore,  ripe  for  a policy  of  colonial  cxi«an- 
, sion,  and  a rapid  survey  of  the  laud-masses  of  the  globe 
made  it  clear  that  Africa,  alone  antorg  the  continents, 
offered  adequate  opportunities  for  satisfying  this  new-born 
land  hunger.  France  still  possessed  some  remnants  of 
her  former  colonial  possessions,  and  in  Northern  Africa, 
and  on  the  Atlantic  seaboard,  had  a firm  foothold  on  the 
continent.  Germany  was  entirely  without  colonies,  either 
in  Africa  or  elsewhere.  Tho  more  tonqierate  regions  of 
the  earth  had  already  been  acquired  by  the  ccloniziig 
Powers  that  were  earlier  in  the  field,  and  the  more  acces- 
sible parts  of  the  tropics  had  also  been  earmarked  as 
British,  Dutch,  Spanish,  or  Portuguese.  Africa  alone, 
therefore,  offered  any  large  field  for  the  resuscitated 
energies  of  France,  or  the  virgin  activities  of  Germany ; 
and  the  history  of  the  modern  }*artition  of  Africa  is  mainly 
a record  of  the  struggles  of  these  two  Powers  and  of  Great 
Britain  to  secure  for  themselves  as  large  a share  as  jes- 
sible  of  the  continent.  The  jmrt  played  by  Leopold  II.. 
King  of  the  Belgians,  in  the  founding  of  the  Congo  Free 
State,  and  in  the  ojiening  up  of  the  continent  to  tho 
political  influence  of  Europe,  furnishes  a remarkable 
episode  in  that  history ; but  Frauce,  Germany,  and  Gieat 
Britain  are  the  principal  actors  in  the  drama,  and  in  follow- 
ing the  various  stages  in  the  work  of  j partition  it  is  neces- 
sary, for  a proper  understanding  of  the  part  which  each 
of  these  three  Powers  played,  to  remember  that  France 
was  the  first  consciously  to  recognize  the  magnitude  of  the 
undertaking  and  the  need  for  speed  in  its  accomplishment ; 

I that,  in  Germany,  Prince  Bismarck,  at  the  instigation  of 
j a small  but  influential  body  of  “Kolooial-Menscheo,” 
took  the  first  stei«  *n  the  direction  of  colonial  expansion, 
not  only  in  advance  of  German  public  opinion,  but  before 
j other  countries,  or  at  least  Great  Britain,  had  realized 
I that  Germany  was  seriously  entering  the  lists  as  a colonial 
Power ; and  finally  that  Great  Britain,  though  more 
favourably  placed  than  either  of  her  rivals,  was,  from  a 
variety  of  causes,  the  last  to  realize  tho  need  for  action 
and  the  urgency  of  the  situation. 

The  position  of  Great  Britain  requires  a few  words  of 
explanation.  She  was  already  in  possession  of  a vast 
colonial  empire,  widely  distributed  over  the  globe.  It 
was  a favourite  conception  of  the  public  men  of  the  middle 
half  of  the  1 9th  century  that  colonies  were  quite  as  much 
a burden  as  a blessing,  and  that,  at  no  very  remote  period, 
the  young  communities  which  had  settled  iu  distaut  lands 
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under  the  British  flag  would  shake  themselves  free  from 
the  control  of  the  mot)ier<ountry,  and  begin  an 
ent  existence,  as  soon  as  they  felt  themselves  able  to 
walk  alone.  There  was  a strong  disinclination  to  increase 
Great  Britain's  commitments  abroad,  and  m Africa 
repeated  solicitations  of  native  kings  and  chiefs  m the 
neighbourhood  of  British  settlements,  to  he  taken  under 
British  protection,  were  rejected  in  pursuance  of  a de- 
liberately adopted  policy.  In  I860  a strong  representa- 
tive committee  of  the  House  of  Commons  uuammously 
resolved  “ that  all  further  extension  of  territory  or ^ a»- 


[history 

effectively  occupied  till  1883-thjs  exhausts  the  list  of 
French  possessions  in  Africa  in  1875. 

Rnanish  possessions  in  Africa  at  the  same  date  con- 
sistod  of  the  Canary  Islands,  an  old  fort  on  the  Rio 

(p(jro .on  the  ownership  of  which  Spain  subsequently 

bused' claims  to  the  stretch  of  coast  between  the  southern 
limits  of  Morocco  and  France's  Souegambian  ]«>s»eisions, 
extending  from  Cape  Bojador  to  Cape  Bianco,  a distance 
of  some  500  miles  - the  island  of  Fernando  1 o m the&nlf 
of  Guinea,  and  a small  strip  of  territory  on  tlie  tanks  of 
the  Muni  river,  which  was  also  claimed  by  France. 

The  petition  of  Portugal  in  Africa  in  18io  is  very  diffi- 

i,  , » mi.-  ..lapiAnn  mmnl  of  the  PortUlTUCS 


Option  of  government,  or  now  treaty  offering  any  pro-  | ,‘“1“  Tl^g^^oT  the  Portogime  in 

motion  to  native  tribe*,  would  bo  inexpedient  But  ‘,t£  ctllltinent  cannot  bo  recapitulated 

while  the  overtures  of  nativc  kinffl  were  I 'But  „„  the  strength  of  her  achievements  in  the 


JSTk ^ Xt~ was  not  until  France  had  £ 

fairly  entered  on  her  career  of  annexation  in  Beat  Africa,  island  possess  “8  p , settlement  of  Casa- 

ami  Germany  had  entered  the  field,  Unit  the  British  Gmn^  Coas^toUth  ^^ntTt  Kab  U north  of  the 
Government  ind  the  British  public  awoke ,U -the  conmtome  , — ^ aXmore  extensive 

south  of  that  river,  constituting  the  province,  of  Isanda, 
P,  ngu  la,  and  Mosaamedea.  On  the  out  of  the  continent 


UQvonuuwh  nuu  iu»  ^s*«—  r- 7 1 

nes«  of  the  fact  that  there  was  no  tune  to  be  lost  it  Great 
Britain  was  to  take  her  part  in  the  “scramble." 

A brief  survey  of  the  political  situation,  oDd  of  the 


A brief  survey  of  the  |olitical  situation,  and  of  the  I,  ngu  la,  ana  jnossameu  , y[oaunbiqne,  and 


Tm  ning  of  the  last  quarter  of  the  19th  century, 

tioaia  will  form  a fitting  prelude  to  the  history  of  the 

1975.  modern  partition  of  the  continent.  In  l$i5 
Egypt  was  under  the  rule  of  Ishmail  Pasha,  who  had,  two 
years  before,  been  grauted  by  the  Sultan  the  right  of  con- 
eluding  treaties  with  foreign  Powers  aud  of  maintaining  | 
armies.  The  Khedive’s  troops  bvd  by  this  time  pushed  > 
their  way  southwards  along  the  Nile  valley,  and  had  ^ 
established  Egyptian  rule  iu  Darfur  aud  Kordofan,  while 
Egyptian  influence  may  be  said  to  have  extended  right  up 
to  the  Albert  Nyaiuat.  Tripoli  was  then,  as  now,  a pro- 
vince of  the  Turkish  empire.  Morocco,  then  as  now,  was 
an  indeiwndent  state,  while  Algeria,  which  luul  been  con- 
quered by  Franco  in  the  second  quarter  of  the  century, 
had  been  for  four  yours  under  civil  administration  so  tar 
as  the  coast  regions  were  concerned,  though  military  rule 
was  still  maintained  iu  the  interior,  and  the  Saharan  tribes 
did  not  recognize  French  authority  in  any  form.  On  the 
west  coast  France  had,  since  the  17  th  century,  been 
settled  at  the  mouth  of  the  Senegal  river,  aud  had  made 
successive  advances  into  the  interior  towards  the  valley  of 
the  Upper  Niger.  On  the  coast  her  influence  was  recog- 
nized by  treaty,  from  Cape  Blanco  to  the  British  settle- 
111  mts  on  the  Gambia,  and  a considerable  region  luul  been 
brought  under  some  sort  of  administrative  control.  Below 
th.i  Gambia  France  touched  the  coast  again  at  Casamauee, 
aud  had  extend  ’d  her  influence  for  some  distance  towards 
the  interior.  On  the  Ivory  Coast  France  had  acquired 
vagu;  rights,  which  were  turned  to  good  account  in  the 
snbsequ  nit  scramble  at  Grand  Bassam  and  Assinie,  but 
in  1875  she  laid  taken  no  practical  steps  to  occupy  and 
administer  even  these  isolated  ] joints.  The  same  observa- 
tion applies  to  Porto  Novo,  where  France  had  acquired 
some  sort  of  footing  which  enabled  her  to  lay  the  founda- 
tion of  her  present  colony  of  Dahomey.  Farther  down 
the  coast  the  French  had  establishments  at  the  estuary  of 
the  Gabun  and  on  t.h«*  Oltowu  river,  I nit  M.  Savoriman  do 


me  vjkvuuu  and  on  the  Ogowo  river,  but  M.  Savorgnan  de 
Rruzzu  luul  not  yet  Iwguu  the  work  of  founding  the  French 
Congo  Colony.  Save  for  the  islands  of  Reunion,  St 
Marie,  Mayott  •,  and  North -Be,  and  for  the  port  of  Obok, 

*1...  co.Fl.am  an(ra.ia..  F.x  «»Ux  R...1  l.a.l 


the  Portuguese  were  seuieu  a*  • • . 

other  parts  of  the  coast,  but  their  administration  was  sunk 
in  lethargy,  and  it  is  impossible  to  say,  with  WJ  HJ 
to  accuracy,  what  were  the  limit,  within  which  they 
exercised  any  effective  snpervtnon.  It  wa^  howevtr 
1875  that  Marshal  MacMahoa,  the  then  1'rpuJOTt  of  tm 
French  lh  public,  settled  the  long-standing dispute  between 
Great  Britain  and  i'ortugal  for  the  possession  of  Del^™ 
Bay  in  favour  of  the  hitter  Power. 

In  1875  Great  Britain  was  without  question,  botti  #- 
regards  the  area  and  the  imporUace  of  her  possessions,  tl 
l.uropoan  Power  most  conriderably  interested  in  . • 

1 But  her  interests  were  not  confined  to  territorial  rights. 
British  explorers,  missionaries,  and  traders  had  estahluMa 
British  “ influence ” iu  various  regions  of  tbo  contincrt, 
without  obtaining,  aud  in  some  cases  without  seem  g. 
Government  sanction.  For  this  apjiarent  gIac“e®!  “ 
regularising  British  interests  by  formal  engagemen  s 
were  two  reasons.  In  the  first  place  the  home  n 
incut,  acting  in  pursuance  of  the  resolution  of  1-  J> 
unwilling  to  extend  the  area  of  its  obligations ; «" 
the  second  place,  except  in  West  Africa,  where 
had  shown  considerable  activity,  little  or  no 
entertained  of  tbe  competition  of  other  European  l o*c 
Native  chiefs,  in  many  parts  of  the  continent  f» - 
now  included  in  non-British  spheres  of  influence,  pe  * 
for  British  protection ; but  their  request*  were  refuse  , 
partly  because  of  an  unwillingness  to  extend  respond  > 
ties  beyond  the  coast,  and  jsirtly  because  it  was  ass 
that  Great  Britain  could  at  any  moment  take  formal  pos- 
session, should  it  suit  her  purpose  to  do  so.  to 
way  British  influence  "predominated”  on  the  Atgff 
in  the  Sultanate  of  ikinxibor,  but  in  neither  case  no 
predominating  influence  found  format  expression^ , 
when  the  scramble  suddeuly  began,  intruding  riva  s e 
Great  Britain  to  defend  licr  imrition,  which  she  was  on  , 
ablo  to  make  good  by  considerable  sacrifices.  A 
la-ginning  of  the  last  quarter  of  the  19th  cenhoiy  Grret 
Britain  bud  in  fact  no  recognized  footing  on  the 
mainland  of  the  African  continent  north  of 
area  of  which  colony  was  at  that  l«nod  cstinmtoa 


Mum*,  Mayott-,  ami  AOtaMJe,  ana  lor  ine  port  ox  ui>ok,  | area  ot  wmen  coionj  was  ui  uu 
near  tbe  southern  entrance  to  tbe  Rod  Sea — which  had  less  than  12,000  square  miles.  fl 
beeu  acquired  by  purchase  iu  1802,  though  it  was  not  . along  the  coast,  Zuluhuxd  was  sld 
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of  N'atftl,  Pondoiand  was  also  independent,  and  there  were 
other  isolated  patches  of  territory  which  had  not  been 
brought  under  British  rale ; but  with  these  coiqnatively 
unimportant  erwptiom  the  whole  of  the  southern  end  of 
the  continent,  up  to  the  Orange  river  and  tlio  Orange 
Iree  State,  was  British.  Basutoland  had  l**en  annexed 
in  1868,  and  throe  years  later  had  been  added  to  Cape 
Colony.  In  1875  tin?  estimated  area  of  Cape  Colony,  in- 
cluding British  Kaffraria  and  Basutoland,  was  201,000 
tijuare  miles.  Between  the  Orange  river  and  the  Yaal 
was  the  Orange  Free  State,  and  farther  to  the  north  tlio 
Transvaal  was  still  an  inde[x?ndent  republic.  On  tlio 
west  of  Africa  Great  Britain’s  possessions  were  little 
Juone  than  coast  settlements  with  more  or  less  ill  defined 
relations  with  the  tribea  of  the  interior,  established  for 
P®P°**  of  trade  rather  than  of  administration.  Passing 
up  the  west  coast  from  the  Orange  river,  the  first  British 
territory  reached  was  in  1875,  the  Gold  Coast  Colony, 
which  included  the  island  of  Lagos  and  a strip  of  the  ad- 
jacent  coast  land,  as  well  as  the  British  settlements  on  the 
Gold  Coast  proper.  Four  years  previously,  in  1871,  the 
possessions  of  Great  Britain  on  the  coast  had  been 
extended  by  the  transfer,  for  a money  consideration,  of 
the  Dutch  settlements  to  Great  Britain,  but  even  so 
British  authority  did  not  extend  any  considerable  distance 
mini  the  coast,  and  the  whole  area  of  the  Gold  Coast 
settlements  proper  was  roughly  estimated  at  some  6000 
s»|mire  miles.  Still  farther  round  the  coast  was  the  then 
*UU  smaller  colony  of  Sierra  Leone,  and  still  farther  to 
tae  north  was  the  last  of  the  West  African  settlements,  on 
, Gambia  river,  at  that  timo  estimated  to  have  an  area 
01  only  21  square  miles. 

Neither  Germany  nor  Italy  had  at  this  time  set  foot 
on  tue  continent,  nor  had  the  Congo  Free  State  begun  to 
lata  shape  in  the  mind  of  its  founder.  Besides  the  iode- 
lwndcnt  states  already  named,  there  were  Abyssinia  in  the 
portiheast ; the  Sultanate  of  Zanzibar  on  the  east  const, 
i-ic  u<  ing  the  islands  of  Zanzibar  and  Pemba,  and  a large 
. J*  of  territory  on  the  mainland  with  no  very  clearly 
tied  boundaries ; and  on  the  west  coast  the  negro 
republic  of  Liberia,  which  had  been  established  in  1820 
riment  hy  flic  Washington  Colonization  Society, 

‘ bad  been  recognized  as  an  iudejiendent  state  by  the 
European  lowers  in  1847. 

Snch,  in  brief  outline,  was  the  jmlitical  condition  of 
■ ;.v  la  interior,  much  of  which  was 

r"  ubolJy  unknown  or  but  very  ini|)crfectly  known  to 
there  were  considerable  native  kingdoms,  but 
trials  for  fixing  their  limits  at  any  given  moment 
*/  • **'7  s™nty,  and  in  dealing  with  the  partition  of 

^ P°Wers  of  Europe  it  is  unnecessary  to 
,t  ,1  P ® describe  the  political  condition  of  the  interior 
c wlin°0?hnL.a^  ^ Jua'’’  however,  be  useful  before  pro- 
• urtker.  att.mpt  to  tabulate  the  political 
™ C°??ae?taI  Africa  iu  1875,  for  the  purpose  of 

t ^ with  the  subsequent  table  showing  the  lar- 
Kfin  i V0"*"*  hf  1900.  It  must  be  borne  in 
8Wlr-_-  “gun*  given  are  in  almost  all  cases 

’ ant^  ^av‘:  positive  value  in  theiu- 

Po«rrn»-  nr  1575. 


Fkaxcts — 

Area  Lu  aq.  utlw. 

Alpena 

. 150,500 

Benagamhia  . 

10.000 

Guinea  Coast  aud  Cabun 

. 7,750 

Total  French  Africa  . 

. 168.250 

PoRTTGAI.-— 

SeiMgambui  and  Guinea 

1,657 

Angola . 

. 14.700 

Mozambique 

. IS, M0 

Total  Portuguese  Africa  . 

. 34,387 

Sl'AlN — 

' 

Ceuta,  Ac 

. 3 

Muni  river  settlements  .... 

. 850 

Total  Spiauish  Africa 

. 853 

Nos -European  Status — 

— 

Transvaal  

. 110,000 

Orange  Free  State . 

. 40,000 

Liberia.  ..... 

14,300 

Egypt  and  Sudan  . 

. 1,406,250 

Tunis  . , 

42.000 

Morocco 

. 210,000 

Abyssinia  1 

Zanzibar  / 

. No  estimate. 

Many  circumstances  had  combined  to  amuse  the  interest 
of  Europe  in  the  hitherto  neglected  continent  of  Africa. 
Narratives  of  travel  by  such  inen  as  ltebmann,  Krapf, 
Burton,  Speke  and  Grant,  Schw'eiufurth,  Nachtigai, 
Livingstone,  and  Stanley,  had  stimulated  interest  outside 
geographical  circles.  Livingstone’s  tragic  death  in  the 
heart  of  the  continent,  and  Stanley’s  letters  from  Uganda, 
where  he  arrived  in  April  1875,  had  aroused  the  enthu- 
siasm of  the  missionary  societies,  while  the  imjw>rtance  of 
finding  new  markets  was  turning  the  thoughts  of  the 
manufacturing  arul  trading  classes  to  the  po.«*ibility  of 
Africa  as  a centre  of  commercial  enterprise.  The  psycho- 
logical moment  had  arrived,  aud  with  it  the  man  who  was 
to  sliape  these  inchoate  forces  to  a definite  end.  Leopold, 
King  of  the  Belgians,  the  sovereign  of  one  of  K/a  L ^ 
the  smallest  states  of  Europx*,  found  in  the  po/j  anrf 
narrow  limits  of  his  kingdom  an  insufficient  ffte Hnja%*t* 
field  for  his  restless  energies  and  ambitions.  Com/ere act. 
He  had  travelled  in  the  Far  East,  and  had  8 
eutertained  thoughts  of  founding  a colony  in  tliat  {art  of 
the  world.  But  Africa  fascinated  him  as  it  did  so  many 
leas  distinguished  jjersoiiages.  The  vast  area  of  the  almost 
virgin  continent  offered  an  apparently  illimitable  field, 
both  for  scientific  exploration  and  for  commercial  developt- 
ment ; and  in  September  1876  King  Leopold  took  what 
may  be  described  as  the  first  definite  step  in  the  modern 
partition  of  the  continent.  He  summoned  to  a conference 
at  Brussels  representatives  of  Great  Britain,  Belgium, 
France,  Germany,  Austria-Hungary,  Italy,  aud  Husain,  to 
deliberate  on  the  l»est  methods  to  be  adopted  for  the 
exploration  and  civilization  of  Africa,  and  the  opening  up 
of  the  interior  of  the  continent  to  commerce  and  industry. 
The  conference  was  entirely  unofficial.  The  delegates  who 
attended  neither  represented  nor  pledged  their  respective 
Governments.  Their  deliberations  lasted  three  days,  and 
resulted  in  the  foundation  of  “The  International  African 
Association,”  with  its  headquarters  at  Brussels.  It  was 
further  resolved  to  establish  national  committees  in  the 


c«at  Bctrux- 

tip*  tVlonir . 

^oUl  . 

Cold  Oioat  ] 
Uvuc . 
Gambia 


Total 


British  Africa . 


Area  m >44.  Mile*. 


20 1,000 
17,800 
11,172 


5,000 

cpwo 

-JtiM 

21 


. 241,401 


; various  countries  re{ 'resented,  which  should  collect  funds 
and  apqioint  delegates  to  the  international  Association. 
The  central  id<wa  ap|»-ars  to  have  been  to  put  the  explora- 
tion aud  development  of  Africa  upjon  an  international 
footing.  But  it  quickly  became  apparent  that  this  was  an 
unattainable  ideal.  The  national  committees  were  soon 
working  independently  of  the  International  Association, 
and  the  Association  itself  passed  through  a succession  of 
1 stages  until  it  became  purely  Belgian  in  character,  and 
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at  last  developed  into  the  Congo  Free  State,  under  the 
personal  sovereignty  of  King  Leonid.  At  first  the  Asso- 
ciation devoted  itself  to  sending  expeditions  to  the  great 
central  lakes  from  the  east  const ; but  failure,  more  or  less 
complete,  attended  its  efforts  in  this  direction,  and  it  was 
not  until  the  return  of  Stanley  from  his  great  journey 
down  the  Congo  in  January  1878,  that  its  ruling  spirit, 
Kina  Leoiiold,  definitely  turned  his  thoughts  towards  the 
Congo.  In  June  of  that  year,  Mr  Stanley  visited  the 
king  at  Brussels,  and  in  the  following  November  a private 
conference  was  held,  and  a committee  was  appointed  for 
the  investigation  of  the  Upper  Congo. 

Mr  Stanley’s  remarkable  discovery  had  stirred  ambition 
in  other  capitals  than  Brussels.  France  had  always  taken 
a keen  interest  in  West  Africa,  and  in  the  years 
sanity  1S75  to  1878  M.  Savorgnan  de  Brazza  had 
carried  out  a successful  exploration  of  the  Ognwe 
river  to  the  south  of  the  Gabun.  M.  de  Brazza 
determined  that  the  Ogowi  did  not  offer  that  great  water- 
way into  the  interior  of  which  he  was  in  search,  and  lie 
returned  to  Euro)*'  without  having  heard  of  the  discoveries 
of  Mr  Stanley  farther  south.  Naturally,  however,  Mi 
Stanley's  discoveries  were  keenly  followed  in  France.  In 
Portugal,  too,  the  discovery  of  the  Congo  with  its  magni- 
ficent unbroken  waterway  of  more  than  a thousand  miles 
into  the  heart  of  the  continent,  served  to  revive  the 
languid  energies  of  the  Portuguese,  who  promptly  liegan 
to  lurbish  up  claims  whose  age  waa  in  inverse  ratio  to 
their  validity.  Claims,  annexations,  and  oecu|>ations  were  I 
in  the  air,  and  when  in  January  1879,  Mr  Stanley  left 
Europe  as  the  accredited  agent  of  King  Leopold  and  the 
Congo  committee,  the  strictest  secrecy  was  observed  as  to 
liis  real  aims  and  intentions.  The  expedition  was,  it  was 
alleged,  proceeding  up  the  Congo  to  assist  the  Belgian 
expedition  which  had  entered  from  the  east  coast,  and  Mr 
Stanley  himself  went  first  to  Zanzibar.  But  in  August 
1879  Mr  Stanley  found  himself  again  at  Banana  Point,  at 
the  mouth  of  the  Congo,  with,  as  ho  himself  has  written, 

" the  novel  mission  of  sowing  along  its  banks  civilized 
settlements  to  jicacefully  conquer  and  subdue  it,  to  re- 
mould it  in  harmony  with  modern  ideas  into  national 
states,  within  whoso  limits  the  European  merchant  shall 
go  hand  in  hand  with  the  dark  African  trailer,  and  justices 
and  law  and  order  shall  prevail,  and  murder  and  lawless- 
ness and  the  cruel  barter  of  slaves  shall  be  overcome." 
The  irony  of  human  aspirations  was  never  perhaps  more 
plainly  demonstrated  than  in  the  contrast  between  the 
ideal  thus  set  before  themselves  by  those  who  employed 
Mr  Stanley,  and  the  actual  results  of  their  intervention  in 
Africa.  Mr  Stanley  founded  his  first  station  at  Vivi, 
between  the  mouth  of  the  Congo  and  the  rapids  that 
obstruct  its  course  where  it  breaks  over  the  western  edge 
of  the  central  continental  plateau.  Above  the  rapids  ho 
established  a station  on  Stanley  Pool  and  named  it  Leo- 
poldville,  founding  other  stations  on  the  main  stream  in 
the  direction  of  the  falls  that  bear  his  name. 

Meanwhile  M.  do  Brazza  was  far  from  idle,  lie  had 
returned  to  Africa  towards  the  end  of  the  same  year  which 
saw  Stanley  lack  on  thu  Congo,  and  while  the 
Frtnuit  uggnta  of  King  Leo|>old  were  making  treaties 
w,*  ry.  anj  fouuji(|g  stations  along  the  southern  bank 
of  the  river,  M.  do  Biazza  and  other  French  agent*  were 
equally  busy  ou  the  northern  Ixnik.  M.  de  Brazza  wa3 
sent  out  to  Africa  by  the  French  committee  of  the  Inter- 
national African  Association,  which  provided  him  w-ith 
the  funds  for  the  cxjiedition.  His  avowed  object  was 
to  explore  the  region  between  the  Gabun  and  Lake  Chad. 
But  there  is  not  much  doubt  that  his  real  object  was  to 
anticipate  Mr  Stanley  oil  the  Congo.  The  international 
character  of  the  association  founded  by  King  Leopold 


was  never  more  than  a polite  fiction,  and  the  rivalry 
between  the  French  and  the  Belgians  on  the  Congo  waa 
soon  open  if  not  avowed.  In  October  1880  M de  Brazza 
made  a solemn  treaty  with  a chief  on  the  north  bank  of 
the  Congo,  who  claimed  that  bis  authority  extended  over 
a Urge  area,  including  territory  on  the  southern  bank  of 
the  river.  As  soon  as  this  chief  had  accepted  rrench 
protection,  M.  de  Brazza  crossed  over  to  the  south  of  the 
river  and  founded  a station  close  to  the  present  site  of 
Leopoldville.  The  discovery  of  the  French  station  by 
Mr  Stanley  naturally  annoyed  KiDg  Leopold's  agent,  and 
he  promptly  cliallengid  the  rights  of  the  chief  who  pur- 
ported to  have  placed  the  country  under  French  protection, 
and  himself  founded  a Belgian  station  close  to  the  site 
selected  by  M.  de  Brazza.  In  the  result,  the  French 
i station  was  withdrawn  to  the  northern  side  of  Stanliy 
Pool,  where  it  is  now  known  as  Brazzaville. 

The  activity  of  French  and  Belgian  agents  in  the 
Congo  had  not  passed  unnoticed  in  Lisbon,  and  the 
I Portuguese  Government  saw  that  no  time  was  ptrfm_tm 
to  be  lost  if  the  claims  it  had  never  erased  ^ 
to  put  forward  on  the  west  coast  were  not 
to  go  by  default.  At  varying  periods  during  the  19th 
century  Portugal  had  put  forward  claims  to  ‘he  whole 
of  the  West  African  coast,  between  5°  l*  and  8 south 
latitude.  North  of  the  Congo  mouth,  she  c.aimcd  the 
territeiries  of  Kabimla  and  Molemba,  alleging  that  J 
had  been  in  her  i*»session  since  1484.  Great  Britain 
had  never,  however,  admitted  this  claim,  and  south  of  the 
Congo  hiul  declined  to  recognize  Portuguese  possessions 
as  extending  north  of  Ainbriz.  In  1856  orders  were  green 
to  British  cruisers  to  prevent  by  force  any  attempt  to 
exteud  Portuguese  dominion  north  of  that  place.  l>u 
the  Portuguese  had  been  persistent  in  urging  their  claims, 


me  Portuguese  had  been  persistent  in  urging  ! ... 

and  in  1882  negotiations  were  again  opened  with  tne 
British  Government  for  recognition  of  Portuguese  rig 
over  both  banks  of  the  Congo  on  the  coast,  and  for  some 
distance  inland.  Into  the  details  of  the  negotiations, 
which  were  conducted  for  Great  Britain  by  Lord  Gran- 
ville, who  was  then  Secretary  for  Foreign  Affairs,  it  is 
unnecessary  to  enter ; they  resulted  in  the  signing  on  tne 
26th  February  1884  of  an  agreement,  by  which  Great 
Britain  recognized  the  sovereignty  of  the  king  of  1 or  uga 
“over  that  part  of  the  west  coast  of  Africa,  situated 
between  8‘  and  5’  12'  south  latitude,”  and  inland  as  tar 
as  Nokki,  on  the  south  bank  of  the  Congo,  below  ivi. 
The  navigation  of  the  Congo  was  to  be  controlled  'Y  an 
Anglo-Portuguese  commission.  The  publication  of  18 
treaty  evoked  immediate  protests,  not  only  on  the  Con  - 
nent,  but  in  Great  Britain.  In  face  of  the  umvereal 
disapproval  aroused  by  the  agreement,  Lord  Granvi  e 
found  himself  unable  to  ratify  it.  The  protests  bad  not 
been  confined  to  France  and  the  King  of  the  Belgians. 
Germany  had  not  yet  acquired  formal  footing  in  Africa, 
but  she  was  crouching  for  the  spring  prior  to  taking 
her  part  in  the  scramble,  and  Prince  Bismarck  lam  ex 
pressed,  in  vigorous  language,  the  objections  entertained 
by  Germany  to  the  Anglo-Portuguese  agreement. 

For  some  time  before  1881  there  had  been  growing  up 
a general  conviction  that  it  would  be  desirable,  for 
Powers  who  were  interesting  themselves  in  Africa,  o 
come  to  some  agreement  as  to  “the  rules  of  the  gaim, 
and  to  define  their  resjiective  interests  so  far  as  tha  w' 
practicable.  Lord  Granville’s  ill-fared  treaty  br"08 
tills  sentiment  to  a head,  and  it  was  agreed  to  ho  > 
international  conference  on  African  affairs.  But  s o 
discussing  the  Berlin  Conference  of  1884-85,  it  wi 
well  to  see  what  was  the  position,  on  the  eve  o 
conference,  in  other  part-  of  the  African  continent.  ° 
the  southern  section  of  Africa,  south  of  the  Aim  . 
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irajortant  events  had  been  happening.  In  1876  Great 
Britain  had  concluded  an  agreement  with  the  Orange 
On*t  Free  State  for  an  adjustment  of  frontiers,  the 
Britain  la  result  of  which  was  to  leave  the  Kimberley 
Sant*  diamond  fields  in  British  territory,  in  exchange 
Africa.  for  a payment  of  £90,000  to  the  Orange  Free 
State.  On  the  12th  April  1877,  Sir  Theophilus  Shepstone 
had  issued  a proclamation  declaring  the  Transvaal — the 
South  African  Republic,  as  it  was  formerly  designated — 
to  be  British  territory.  (See  Transvaal.)  On  the  29th 
September  1879,  Sir  Garnet  Wolseley,  the  commander-in- 
chief  in  South  Africa,  issued  another  proclamation,  declar- 
ing the  Transvaal  to  be  for  ever  an  integral  portion  of 
the  British  dominions  in  South  Africa.  In  December 
1880  war  broke  out,  and  lasted  until  March  1881,  when 
a treaty  of  jieace  was  signed.  This  treaty  of  peace  was 
followed  by  a convention,  signed  in  August  of  the  same 
year,  under  which  complete  self-government  was  guaranteed 
to  the  inhabitants  of  the  Transvaal,  subject  to  the 
suzerainty  of  Great  Britain,  upon  certain  terms  and 
conditions  and  subject  to  certain  reservations  and  limit- 
ations. No  sooner  was  the  convention  signed  than  it 
became  the  object  of  the  Boers  to  obtain  a modification 
of  the  conditions  and  limitations  imposed,  and  in  February 
1884  a fresh  convention  was  signed,  amending  the  con- 
vention of  1881.  Article  IV.  of  the  new  convention 
provided  that  “The  South  African  Republic  will  conclude 
no  treaty  or  engagement  with  any  state  or  nation  other 
than  the  Orange  Free  State,  nor  with  any  native  tribe  to 
the  eastward  or  westward  of  the  Republic,  until  the  same 
has  been  approved  by  Her  Majesty  the  Queen.”  The 
precise  effect  of  the  two  conventions  has  been  the  occasion 
f"r  interminable  discussions,  but  as  the  subject  is  now  one 
<>f  merely  academic  interest,  it  is  sufficient  to  say  that 
when  the  Berlin  Conference  held  its  first  meeting  in  1884 
the  Transvaal  was  practically  independent,  so  far  as  its 
internal  administration  was  concerned,  while  its  foreign 
relations  were  subject  to  the  control  just  quoted.  As 
tarly  as  1875,  in  a protocol  attached  to  a treaty  of  friend- 
*“lB>  commerce,  and  boundaries,  between  the  Transvaal  and 
Portugal,  an  agreement  had  been  made  for  the  construction 
of  a line  between  Delagoa  Bay  and  Pretoria  ; arul  in  1884 
* further  agreement  was  made  between  the  same  parties 
to  the  same  effect,  both  agreements  receiving  the  sanction 
°*  Queen  Victoria  as  suzerain. 

^Ut  though  the  Transvaal  had  thus,  between  the 
v.^1?  18J5-84,  become  and  ceased  to  be  British  territory, 
Bntnh  influence  in  other  parts  of  Africa  south  of  the 
fw*  ' Zi  !“**  ,teen  steadily  extended.  To  the  west  of  the 
Orange  free  State,  Griqualand  West  was  annexed  to  the 
1,D  W^tle  to  the  east  the  territories  beyond 

i i 1 r*Vir  werv  in  CajMj  Colony  between  1877 

, 4»  *°  tljat  in  the  latter  year,  with  the  exception 

oi  londoland,  the  whole  of  South-East  Africa  up  to  Natal 
in  one  form  or  another  under  British  control.  North 
' n;  a , ^.u^u^nd  was  not  actually  annexed  until  1887, 
p since  the  1879  war,  and  the  restoration  of 
*a*vo  ,n  1882,  British  influence  had  been  admittedly 
" ^Fn.,e*  December  1884  St  Lucia  Buy  had  been 
reclaimed  a British  possession,  and  three  years  later  an 
pwiuent  of  non-cession  to  foreign  powers  made  by  Great 
UnJ  m Wl  i l^e  rc8unt  snd  paramount  chief  of  Tonga- 
? ®?,l|,*ctcd  the  chain  of  British  possessions  on  the 
• * ° Africa,  from  the  mouth  of  the  Orango 

front’00  to  Kosi  Bay  and  the  Portuguese 

the  v !r  ,^e  .ca*t-  In  the  interior  of  South  Africa, 
of  w*tnessed  the  beginning  off  tliat  final  stage 

cv  . i|  towards  the  north  which  was 

the  to  f*tend  British  influence  from  the  Cape  to 
«ru  shores  of  Lake  Tanganyika.  The  activity  of 
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the  Germans  on  the  west,  and  of  the  Boer  republic  on  the 
east,  had  brought  home  to  both  the  im|**rial  and  colonial 
authorities  the  impossibility  of  relying  on  vague  tradi- 
tional claims.  In  May  1884  treaties  were  made  with 
native  chiefs  by  which  the  whole  of  the  country  north  of 
Cape  Colony,  west  of  the  Transvaal,  south  of  22’  S.  latitude, 
and  east  of  20°  E.  longitude  was  placed  under  British 
protection,  though  a protectorate  was  not  formally  declared 
until  the  following  January.  The  southern  portion  of  this 
newly-acquired  territory  up  to  the  Molopo  river  was  in 
September  1875,  under  the  name  of  British  Btchuanaland, 
placed  under  the  jurisdiction  of  the  governor  of  Gape 
Colony,  while  the  territory  north  of  the  Molopo  river  and 
south  of  22°  S.  latitude,  which  included  Kbama’s  country, 
Bathoen’s  country,  Sebele’s  country,  and  the  Kalahari 
desert,  was  at  the  same  time  declared  a British  protec- 
torate, the  local  administration  being  left  in  the  hnuds  of 
the  native  chiefs. 

Meanwhile  some  very  interesting  events  had  been 
taking  place  on  the  west  coast,  north  of  the  Grange 
river,  and  south  of  the  Portuguese  province  of  atrmaay 
Mossarnedes.  In  Germany  a variety  of  circum-  in  South • 
stances  had  conspired  to  turn  the  thoughts  of  ***** 
both  the  rulers  and  the  ruled  towards  the 
acquisition  of  territories  overseas,  where  German  colonists 
could  settle  under  the  German  flag.  It  must  be  suffi- 
cient here  to  touch  very  briefly  on  the  events  that 
preceded  the  foundation  of  wbat  is  now  the  colony  of 
German  South-West  Africa.  For  many  years  prior  to 
1884,  German  missionaries  had  settled  among  the  Domains 
and  Namaquas,  often  combining  small  trading  operations 
with  their  missionary  work.  From  time  to  time  trouble 
arose  between  the  missionaries  and  the  native  chiefs,  and 
appeals  were  made  to  the  German  Government  for 
protection.  The  German  Government  in  its  turn  lagged 
the  British  Government  to  say  whether  it  assumed  res|*onsi- 
bility  for  the  protection  of  Europeans  in  Damaraland  and 
Xamaqualand.  The  position  of  the  British  Government 
was  intelligible,  if  not  very  intelligent.  It  did  not  desire 
to  see  any  other  European  Power  in  these  countries,  and 
it  did  not  want  to  assume  the  responsibility  and  incur 
the  exjiense  of  protecting  the  few  Europeans  settled  there. 
Sir  Bartle  Frere,  when  Governor  of  the  Cape  (1877-81), 
had  foreseen  that  this  attitude  portended  trouble,  and  had 
urged  that  the  whole  of  the  unoccupied  coast-line,  up  to 
the  Portuguese  frontier,  should  be  declared  under  British 
protection.  But  he  preached  to  dtaf  tars,  and  it  was  as 
something  of  a concession  to  him  that  in  March  1878 
the  British  flag  was  hoisted  at  Walfiach  Bay,  and  the 
country  for  a radius  of  15  miles  was  declared  to  be 
British.  The  fact  appears  to  be  tliat  British  statesmen 
failed  to  understand  the  cliarige  that  had  come  over 
Germany.  Tiny  believed  that  Prime  Bismarck  would 
never  give  his  sanction  to  the  creation  of  a colonial  empire*, 
and,  to  the  German  inquiries  as  to  what  rights  Great 
Britain  claimed  in  Damaraland  and  Namaqualand,  pro- 
crastinating replies  were?  sent.  Meanwhile  the  various 
colonial  societies  established  in  Germany  had  effected  a 
revolution  in  public  opinion,  and,  more  important  still, 
they  had  convinced  the  great  Chancellor.  Accordingly 
when,  in  November  1882,  Herr  Luderitz,  a Bremen 
merchant,  informed  the  German  Government  of  his  inten- 
tion to  establish  a factory  on  the  coast  between  the  Orange 
river  and  the  Little  Fish  river,  and  asked  if  he  might 
relv  on  the  protection  of  his  Government  in  case  of  need, 
he  met  with  no  discouragement  from  Prince  Bismarck. 
In  February  1883  the  German  ambassador  in  London 
informed  Lord  Granville  of  Herr  LuderiU’s  design,  and 
asked  “whether  Her  Majesty’s  Government  exercise  any 
authority  in  that  locality."  It  was  intimates  tliat  if  Her 
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Majesty's  Government  did  not,  the  German  Government 
would  extend  to  Herr  Liideritx’*  factory  “the  same 
measure  of  protection  which  they  give  to  their  subjects  in 
remote  jwrtH  of  the  world,  but  without  having  the  least 
design  to  establish  any  footing  in  South  Africa."  An 
inconclusive  reply  was  sent,  and  on  the  9th  April  Herr 
Likbritx’a  agent  landed  at  Angra  PcqueiU,  and  after  a 
short  delay  concluded  a treaty  with  the  local  chief,  by 
which  some  215  square  miles  around  Angra  Pequefia  Bay 
wore  ceded  to  Herr  Liideritz.  In  England  and  at  the 
Cajie  irritation  at  the  news  was  mingled  with  incredulity, 
and  it  was  fully  anticipated  that  Herr  Liideritz  would  be 
disavowed  by  his  Government.  But  for  this  belief,  it  can 
scarcely  be  doubted  that  the  rest  of  the  uuoceupied  c-mst- 
linc  would  have  been  promptly  declared  under  British 
protection.  In  the  month  of  August  the  Germvn 
Government  intimated  to  their  consular  representative  at 
tha  Cape  their  preparedness  to  take  Herr  Luderitz’s 
concessions  under  the  protection  of  the  Imperial  Govern-  i 
ment.  In  November  the  German  ambaa«ador  again  i 
inquired  if  Great  Britain  made  any  claim  over  this  coast,  1 
and  Lord  Granville  replied  that  Her  Majesty  exercised  , 
sovereignty  only  over  certain  parts  of  the  coast,  as  at 
Walfisch  Bay,  and  sugg*sted  ttot  arrangements  might  be  I 
made  by  which  Germany  might  assist  in  the  settlement  of  | 
Angra  Pe«  jii  ifia.  By  this  time  Herr  Liideritz  had  extended  ] 
his  Acquisitions  southwards  to  the  Orange  river,  which  laid  ( 
b’eu  declared  by  the  British  Government  to  be  the  , 
northern  frontier  of  Caf»o  Colony.  Both  at  the  Cape  and 
in  England  it  was  now  realized  that  Germany  had  broken 
away  from  to*r  former  purely  Continental  policy,  and,  when  j 
too  late,  the  Ch]xj  j si  ilia  meat  showed  great  eagerness  to  i 
acquire  the  territory  which  laid  lain  so  long  at  its  very 
doors,  to  to  had  for  the  taking.  It  is  not  necessary  to 
follow  tbs  course  of  the  subsequent  negotiations.  On  the 
15th  August  188  4 an  official  note  was  addressed  by  the 
German  consul  at  Capetown  to  the  High  Commissioner, 
intimating  ttot  the  German  Emjieror  had  by  proclamation 
taken  “ the  territory  belonging  to  Mr  A.  Liideritz  on  the 
west  const  of  Africa  u:id_*r  the  direct  protection  of  His 
Miyesty."  This  proclamation  covered  the  coast  line  from 
the  north  bank  of  the  Orange  river  to  20’  S.  lati- 
tude, and  20  geographical  miles  inland,  including  “the 
islauds  belonging  thereto  by  the  law  of  nations."  On  the 
8th  of  the  following  mouth — September  1881 — the 
German  Government  intimated  to  Her  Majesty's  Govern- 
ment, “that  the  west  coast  of  Africa  from  26’  S.  latitude 
to  Cap*  Frio,  excepting  Waltisch  Bay,  had  been  placed 
under  the  protection  of  tlic  German  Emperor.”  Thus, 
before  the  end  of  tho  y -ar  1884,  the  foundations  of 
Germany's  colonial  empire  had  been  laid  in  South-West 
Africa. 

In  April  of  that  year  Prince  Bismarck  intimated  to  the 
British  Government,  through  the  German  charge  d athiires 
. in  London,  that  “the  Imperial  consul-general, 
Africa.  Nachtigal,  has  baen  commissioned  by  my 

Goverummt  to  visit  the  west  coast  of  Africa  in 
the  course  of  the  next  few  months,  in  order  to  complete 
the  information  now  in  the  possession  of  the  Foreign 
Office  at  Berlin,  on  the  state  of  German  commerce  on  that 
coast.  With  this  object  Dr  Nachtigul  will  shortly  embark 
At  Liston,  on  board  the  gunboat  J I/omv.  He  will  put  him- 
self into  communication  with  the  authorities  in  the  British 
possessions  on  th*  said  coast,  and  is  authorized  to  conduct, 
on  tolmlf  of  the  Imperial  Government,  negotiations  con- 
nected with  certain  questions.  I venture,”  the  official 
communication  proceeds,  “ in  accordance  with  my  instruc- 
tions, to  tog  your  excellency  to  be  so  good  as  to  cause  the 
authorities  in  the  British  jk*ss  *s»ions  in  West  Africa  to  be 
furnished  with  suitable  recommendations. " Although  at 


I the  dat  ■ of  this  communication  it  must  have  been  apjiarent, 
from  what  was  hap{*.*ning  in  South  Africa,  that  Germany 
was  piv|iaml  to  enter  on  a |K>licy  of  colonial  expansion, 
and  although  the  wording  of  the  letter  was  studiously 
vague,  it  does  not  seem  to  have  occurred  to  the  British 
( lovernment  that  the  real  object  of  Dr  Nachtigal’s  journey 
was  to  make  other  annexations  ou  the  west  coast.  Yet 
such  wa»  indeed  his  mission.  German  traders  and  mission- 
aries had  been  ]>art:cularly  active  of  late  years  on  tla*  coast 
of  the  Gulf  of  Guinea.  German  factories  were  dotted  all 
along  the  coast  in  districts  under  British  protection,  under 
i French  p rot  ation,  and  under  the  definite  protection  of  no 
European  Power  at  all.  It  was  to  these  latter  places  that 
Dr  Nachtigal  turned  his  attention.  The  net  result  of  his 
operations  was  that  on  the  5th  July  1884  a treaty  was 
signed  with  the  king  of  Togo,  placing  his  country  under 
German  protection,  and  that  just  one  week  later  a 
German  prot.-ctoratj  was  proclaimed  over  tho  whole  of 
the  Cameroon  district.  Before  either  of  these  events 
had  occurred  Great  Britain  had  become  alive  to  the  fact 
ttot  she  could  no  longer  dally  with  the  subject,  if  she 
desired  to  consolidate  her  |*o«9efluions  in  West  Africa. 
The  British  Government  had  again  and  again  refused  to 
accord  native  chiefs  the  protection  they  demanded.  The 
Cameroon  chiefs  had  several  times  asked  for  British 
protection,  and  always  in  vain.  But  at  last  it  to-cauie 
appareut,  even  to  the  official  mind,  that  rapid  changes 
were  being  effected  in  Africa,  and  on  the  10th  May  Consul 
Hewett  received  instructions  to  return  to  the  west  coast 
aud  to  make  arrangements  for  extending  British  protec- 
tion over  certain  regious.  He  arrived  too  late  to  save 
either  Togoland  or  Cameroon,  in  the  latter  case  arriv- 
ing five  days  after  King  Bell  aud  the  other  chiefs  oa 
the  river  tod  signed  treaties  with  Dr  Nachtigal.  But 
the  British  consul  was  in  time  to  secure  the  delta  of  the 
river  Niger  aud  the  Oil  Bivens  District,  extending  from 
Bio  del  Bey  to  the  Lagos  frontier,  where  for  a long 
period  British  traders  had  held  almost  a iuouo|K>ly  of  the 
trade.  Meauwhile  France,  too,  had  been  busy  treaty- 
making. During  the  year  1884  no  less  than  forty -two 
treaties  were  couclud-.il  with  native  chiefs,  an  even  larger 
numtor  having  been  concluded  in  the  previous  twelve 
months.  While  the  British  Government  still  remained 
under  the  spell  of  the  fatal  resolution  of  1865,  the 
French  Government  .was  strenuously  endeavouring  to 
extend  France’s  influence  in  West  Africa,  in  the  countries 
lying  behind  the  coast  line.  In  the  canijoigu  of  1880-81 
Captain  Gallieui  advuuced  as  far  as  Kunmuko,  on  the 
Upper  Niger,  and  other  French  officials  were  steadily 
pursuing  the  policy  which  has  resulted  in  surroiuiding  all 
the  old  British  possessions  in  West  Africa  with  a con- 
tinuous toud  of  French  territory.  In  1881  a preliminary 
step  was  taken  in  a project  which,  still  unrealized,  ha* 
always  exercised  a strange  fascination  over  that  section  of 
public*  opinion  in  France  w hich  mostly  concerns  itself  with 
African  affairs.  To  joiu  France's  jwihse-ssions  ou  tho  Medi- 
terranean with  her  colonies  in  West  Africa,  by  means  of  a 
railway  i«,  with  many  Frenchmen,  a haunting  ambition. 
We  need  not  consider  the  strategical,  political,  and  com- 
mercial arguments  which  are  advanced  in  favour  of  the 
pro jH>sed  tnuoi  S-itoran  railway,  or  discuss  the  difficulties 
which  surround  the  accomplishment  of  this  grandiose 
conception.  But,  in  1881,  an  expedition  was  sent  from 
j Algeria  to  make  a preliminary  survey  and  re}K>rt.  It 
, was  under  the  command  of  Colonel  Flatters,  aud  had  not 
advanced  very  far  into  the  desert  before  it  was  attacked 
i Ujr  the  Tuaregs  and  massacred. 

There  was,  however,  one  region  ou  the  west  coast  where, 

1 notwithstanding  the  lethargy  of  the  British  Government, 

. British  int.-reuts  were  being  vigorously  pushed,  protected. 
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lod  amnlMltei  This  was  on  the  Lower  Niger,  and  the  I on  the  4th  November  1884,  eleven  days  before  the  con- 
leading  spirit  in  the  enterprise  was  Sir  George  Taubraan  I fereoce  assembled  at  Berlin,  three  young  Germans  arrived 
Goldie.  After  the  discovery  of  the  course  of  as  deck  passengers  at  Zanzibar.  They  were  disguised  as 
I*r"  the  Lower  Niger  in  1829  several  expeditions  had  mechanics,  but  were  in  fact  Dr  Carl  Peters  the  president 
been  undertaken,  lxith  by  the  British  Government  and  by  of  the  Colonization  Society,  Joachim  Count  Pfeil,  and  l>r 
private  jKvrsonp,  up  the  river,  but  owing  to  the  opj>osi-  Juhlke,  and  their  stock-in-trade  consisted  of  a number  of 
tion  of  tlie  tribes  who  acted  as  middlemen  l>etweeii  the  German  flags  and  a supply  of  blank  treaty  forms.  They 
European  traders  on  the  coast  and  the  native  traders  in  proposed  to  land  on  the  mainland  opposite  Zauziliar,  and 
tlie  interior,  and  to  the  unhealthy  climatic  conditions,  to  conclude  treaties  in  the  lxick  country  with  native  chiefs 
very  little  progress  was  made  in  opening  up  communica-  placing  their  territories  under  German  protection.  The 
tion  with  the  inland  tribes.  Factories  were  established  on  enterprise  was  frowned  ujmn  by  the  German  Government ; 
the  Niger  delta  and  on  the  Oil  Rivers  enreks  by  several  ' but,  encouraged  by  German  residents  at  Zanzibar,  the 
trading  firms,  mostly  hailing  from  Livcrjiool  and  Glasgow,  three  young  pioneers  crossed  to  the  mainland,  suid  on  the 
but  up  to  the  year  1879  nothing  was  done  to  secure  joint  19th  November,  while  the  diplomatists  assembled  at  Ik*rlin 
action.  In  that  year  the  various  trading  firms  on  the  were  solemnly  discussing  the  rules  which  were  to  govern 
Lower  Niger  formed  themselves  into  the  44  United  African  the  game  of  partition,  the  first  “treaty'1  was  signed  at 
Company/'  and  the  foundations  were  laid  of  something  like  Mbuzini,  and  the  German  flag  raised  for  the  first  time  in 
settled  administration.  An  application  was  math;  to  the  East  Africa. 

British  Government  for  a charter  in  1881,  anti  the  capital  In  the  |>eriod  between  1875-84  Italy  had  also  obtained 
of  the  com] any  increased  to  a million  sterling.  Hence-  her  first  footing  on  the  African  continent.  By  a treaty 
forth  the  comjwny  was  known  as  the  “National  African  with  the  sultan  of  Assab,  chief  of  the  Danakils,  signed  on 
Company,”  and  it  was  acknowledged  that  its  object  wiw  the  15th  March  1883  and  subsequently  approved  by  the 
not  only  to  develop  the  trade  of  the  Lower  Nig  r,  but  to  King  of  Shea,  Italy  obtained  the  cession  of  jxart  of  Ablis 
extend  its  ojierations  to  the  middle  reaches  of  the  river,  (Au~s.su)  on  the  Red  Sea,  Italy  undertaking  to  protect  with 
and  to  open  up  direct  relations  with  the  great  Fulali  her  fleet  the  Danakil  littoral. 

empire  of  So  koto  and  the  smaller  stat.*s  associated  with  One  other  event  of  some  im]*>rtance  must  further  be 
Sokoto  under  a somewhat  loosely-defined  suzerainty.  The  recorded  as  happening  lieforo  the  meeting  of  the  Berlin 
great  development  of  trade  which  followed  the  combina-  Conference.  The  King  of  the  Belgians  had  lwen  driven 
tion  of  British  iut  Tests  carried  out  under  the  skilful  to  tho  conclusion  that,  if  his  African  enterprise  was  to 
guidance  of  Mr  Goldie-Taubman  (now  Sir  George  Goldie)  obtain  any  measure  of  permanent  success,  its  international 
did  not  pass  unnoticed  in  France,  and,  encourag'd  by  status  must  be  recognized.  To  this  end  negotiations  were 
Gambetta,  French  traders  made  a bold  bid  for  a position  opened  with  various  Governments.  The  first  Govern- 
od  the  river.  Two  French  companies,  with  ample  capital,  ment  to  “ recognize  the  Hag  of  the  International  African 
were  formed,  and  various  stations  were  established  on  tin*  Association  as  the  flag  of  a friendly  Government ” was 
Lower  Niger.  Sir  George  Goldie  realized  at  once  the  that  of  the  United  States,  its  declaration  to  that  effect 
seriousness  of  the  situation,  and  lost  no  time  in  declaring  bearing  date  the  22nd  April  1884.  There  were,  however, 
commercial  war  on  the  new  comers.  His  bold  tactics  difficulties  in  the  way  of  obtaining  the  recognition  of  the 
were  entirely  successful,  and  a few  days  before  the  meet-  Eurojieau  Bowers,  and  in  order  to  obtain  that  of  I ranee, 
ing  of  tin*  Berlin  Conference  he  had  the  satisfaction  of  and  while  labouring  under  tho  feelings  of  annoyance  which 
announcing  that  he  had  bought  out  the  whole  of  tin;  had  been  aroused  by  tin;  Anglo- Portuguese  agreement  con- 
Irem-h  interests  on  the  river,  attd  that  Great  Britain  alone  eluded  by  Lord  Granville  in  February,  King  Leojiold,  on 
phased  auy  interests  on  the  I»wer  Niger.  the  23rd  April  1884,  authorized  Colonel  Straucb,  president 

To  complete  the  survey  of  the  political  situation  in  of  the  International  Association,  to  engage  to  give  1 ranee 
A:rie;k,  when  the  plenipotentiaries  met  at  Berlin,  it  is  “the  right  of  preference  if,  through  unforeseen  cireum- 
THc  lieoeHsary  to  refer  briefly  to  the  course  of  stances,  the  Association  were  com]»eUed  to  sell  its  p^aes* 
portion  la  events  in  North  and  Host  Africa  since  1875.  sions.”  Frauce's  formal  recognition  of  the  Association  as  a 
A'wrtamr  In  1881  the  French  army  entered  Tunis,  anti  Government  was,  however,  delayed  by  tho  discussion  of 
comjielled  the  Bey  to  sign  a treaty  placing  that  boundary  questions  until  the  billowing  lebruary,  and  in  the 
country  under  French  protection.  The  Sultan  meantime  Germany,  Great  Britain,  Italy,  Austria-Hungary, 
n*  Turkey  formally  protested  against  this  invasion  of  Holland,  and  Sjwin  bad  all  recognized  the  Association ; 
Ottoman  rights,  but  the  Great  Powers  took  no  action,  though  Germany  alone  had  done  so — on  8th  November  - 
a:ul  franco  was  left  in  undisturbed  pomessioo  of  her  before  the  assembling  of  tbe  conference, 
newly -acquired  territory.  In  Egypt  the  joint  control  The  conference  assembled  at  Berlin  on  15th  November 
exercised  by  Great  Britain  and  France  under  the  Khedival  1884.  Its  last  sitting  was  held  on  the  30th  January 
decree  of  10th  November  1879  had  broken  down,  owing  1885,  and  tin*  “General  Act  of  the  Berlin  Jbe  Rtrlla 
the  refusal  of  France  to  join  in  the  suppression  of  the  Conference  r’  was  signed  by  the  represen  ta-  {.gp< 

Arabi  Pasha  rebellion,  and  had  been  abolished  bv  the  fives  of  all  the  Powers  attending  the  eon-  ferractt 
tlrcrw!  of  18th  January  1883  ; since  which  date  Great  ference,  except  the  United  States,  on  the  24th 
•ntam  Ltd  assumed  a predominant  iiosition  iu  Egyptian  , February.  The  European  Powers  represented  were  rea 
xffura.  (See  Egypt.)  In  East  Africa,  north  of  the  Portu-  Britain,  Germany,  Austria-Hungary,  Belgium,  Denmark, 
***  V***vhu,  where  the  Sultan  of  Zanzibar  was  the  Spain,  France,  Italy,  Holland,  Portugal,  Russia,  Sweden  and 
considerable  native  poteututc,  Germany  was  secretly  Norway,  and  Turkey,  to  name  them  in  the  order  adopted  in 
prejaruig  the  foundation*  of  her  present  colony  of  German  the  preamble  Ui  the  General  Act.  It  is  unnecessary  to  cx 
Africa.  Bat  no  overt  act  had  warned  Europe  of  what  amine  in  detail  the  results  of  the  labours  of  the  conference, 
uapjoding.  The  story  of  the  foundation  of  German  The  General  Act  dealt  with  six  specific  subjects:  ( 1 ) freecioni 
rT4*,  Africa  is  one  of  the  romances  of  the  continent,  of  trade  iu  the  basin  of  the  Congo,  (2)  the  slave  trac  t,  (.  ) 

*&r>  in  1884  the  Society  for  German  Colonization  was  neutrality  of  territories  in  the  baain  of  the  Congo,  ( ) nav  i 

•nil' 1,M  with  the  avowed  object  of  furthering  the  newlv-  gation  of  the  Congo,  (5)  navigation  of  the  Niger,  ( ')  ru  cs 
awakened  colonial  aspirations  of  the  German  people.  It  for  future  occuimtion  on  the  coasts  of  the  African  couu- 
**  * ««ety  inspired  and  controlled  by  young  men,  and  I nent.  It  will  be  seen  that  the  Act  dealt  with  other  matters 
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than  the  political  partition  of  Africa ; but,  so  far  as  they  | 
concern  our  present  purpose,  the  results  effected  by  the 
Berlin  Act  may  be  summed  up  as  follows.  The  signatory 
Powers  undertook  that  any  fresh  act  of  taking  possession 
on  any  portion  of  the  African  coast  must  be  notified  by 
the  Power  taking  jiosaession,  or  assuming  a protectorate, 
to  the  other  signatory  Powers,  It  was  further  provided 
that  any  such  occupation  to  be  valid  must  be  effective.  1 
It  ia  also  noteworthy  tluit  the  first  reference  in  an  inter- 
national Act  of  the  obligations  attaching  to  “spheres  of 
iulluence  " is  contained  in  the  Berlin  Act. 

The  basin  of  the  Congo  was  defined  as  “bounded  by  the 
watersheds  (or  mountain  ridges)  of  the  adjacent  basins, 
namely,  iu  particular  those  of  the  Niari,  the 
ThtCoogo  ()g0W^  the  Shari,  and  the  Nile  on  the  north ; 
Frv«  tate.  ^ ^ intern  watershed  line  of  the  affluents  of 
Like  Tanganyika  on  the  east ; and  by  the  watersheds  of 
the  basins  of  the  Zambezi  and  the  Log&  on  tho  south.  It 
therefore  comprises  all  the  regions  watered  by  the  Congo 
and  its  affluents  including  Lake  Tanganyika,  with  its 
eastern  tributaries.”  Iu  this  conventional  basin  of  the 
Congo  the  trade  of  all  nations  was  to  enjoy  complete  free- 
dom. But  the  free  trade  zoue  was  extended  considerably 
beyond  the  Congo  basin.  It  comprised  on  the  east  coast 
the  maritime  zone,  extended  from  2s  30'  of  S.  lat.  to  the 
mouth  of  the  Log*4.  The  northern  boundary  of  the  free- 
trade  zone  followed  the  parallel  of  2*  30'  to  the  geo- 
graphical basin  of  the  Congo,  and  thence  to  the  east  coast 
at  5*  N.  lat,  the  eastern  boundary  following  the  coast 
southwards  to  the  mouth  of  the  Zambezi  ; from  this  latter 
point  the  southern  boundary  followed  the  Zambezi  to  5 
miles  above  its  confluence  with  the  Shire,  ami  thence  along 
the  Nyasa-Zambmi  watershed  to  the  Congo-Zambezi  water- 
shed and  the  source  of  the  Loge,  which  it  followed  to  the 
coast.  The  approval  of  independent  sovereign  states  in 
the  eastern  zon  *,  which  were  not  parties  to  the  convention, 
was,  however,  to  bo  obtained  as  a condition  precedent  to 
the  extension  of  free  trade  to  the  eastern  zone.  The  Act 
contained  provisions  limiting  the  dues  to  be  levied  within 
the  prescribed  area  to  such  as  “ may  be  levied  as  fair 
conqiensation  for  exi»cmlituro  in  the  interests  of  trade,” 
prohibiting  the  imposition  of  preferential  duties,  and 
declaring  the  river  free  to  the  trading  flags  of  all  nations. 
The  conventional  basin  of  the  Congo  was  to  remain  neutral 
in  all  circumstances,  anil  an  international  navigation  com- 
mission of  the  Congo  was  to  be  instituted  to  supervise  the 
carrying  out  of  the  principles  proclaimed  in  the  General  Act 
on  that  river  and  its  affluents.  No  such  commission  was, 
however,  in  fact  appointed.  The  navigation  of  the  Niger  and 
all  its  affluents  was  declared  free  to  the  merchant  vessels 
of  all  nations,  and  Great  Britain  and  France  severally 
undertook  to  extend  protection  to  traders  of  other  nation- 
alities in  those  portions  of  the  river  which  were  under  their 
sovereignty  or  protection. 

It  will  be  remembered  that  when  the  conference 
assembled  the  International  Association  of  the  Congo  had 
only  b?en  recognized  as  a sovereign  state  by  the  United 
States  and  Germany.  But  King  Leonid  and  his  agents 
had  taken  full  advantage  of  the  opportunity  which  the 
conference  afforded,  and  before  the  Geueral  Act  was  signed 
the  Association  had  been  recognized  by  all  the  signatory 
Powers,  with  the  not  very  important  exception  of  Turkey, 
and  the  fact  communicated  to  the  conference  by  Colonel 
Struuch.  It  was  not,  however,  until  two  months  later,  in 
April  1885,  that  King  Leojiold,  with  the  sanction  of  the 
Belgian  legislature,  formally  assumed  the  headship  of  the 
new  state  ; and  on  the  1st  August  in  the  same  year  His 
Majesty  notified  the  Powers  that  from  that  date  the  “ In- 
dependent State  of  the  Congo”  declared  that  “it  shall  be 
peri*etually  neutral " in  conformity  with  Article  X.  of  the 
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Berlin  Act.  Thus  was  finally  constituted  the  Congo  Free 
State,  under  the  sovereignty  of  King  Leopold,  though  the 
boundaries  claimed  for  it  at  that  time  were  considerably 
modified  by  subsequent  agreements. 

From  1885  the  scramble  among  the  Towers  went  on 
with  renewed  vigour,  and  in  the  fifteen  years  that  remained 
of  the  century  the  work  of  partition,  so  far  as  Deyeh>p. 
international  agreements  were  concerned,  was  meat* 
pructicallv  completed.  To  attempt  to  follow  ^DCC I88S. 
the  process  of  acquisition  year  by  year  would  involve  a 
constant  shifting  of  attention  from  one  part  of  the  continent 
to  another,  inasmuch  as  the  scramble  was  proceeding 
simultaneously  all  over  Africa.  It  will  therefore  be  the 
most  convenient  plan  to  deal  with  the  continent  in  sections, 
roughly  corresjtonding  to  the  quarters  of  the  compaas,  with 
the  Congo  Free  State  as  a sort  of  central  state,  the  grow  th 
of  which  may  serve  as  the  starting-point  for  the  story  of 
the  partition  after  the  Berlin  Conference.  In  the  notifica- 
tion to  the  Powers  of  1st  August  1885,  the  boundaries  of 
the  Free  State  were  set  out  in  considerable  detail.  The 
limits  thus  determined  resulted  partly  from  agreements 
made  with  France  and  Portugal,  and  jiartly  from  treaties 
with  native  chiefs,  and  left  the  northern  hank  of  the  Congo 
to  a point  a little  above  Manyanga  to  the  Free  State,  and 
the  southern  bank  as  far  as  Nokki  to  Portugal.  The 
southern  frontier  was  continued  along  the  parallel  of  Nokki 
till  it  intersected  the  river  Kwango,  which  it  followed  in  a 
southemlv  direction.  The  northern  frontier  from  Manyanga 
1 followed  the  Congo  as  far  as  Stanley  Pool,  then  the  median 
liue  of  that  pool,  leaving  the  Congo  at  a iioiut  above  the 
Likona-Nkunja  river,  following  its  watershed  to  the  17th 
degree  of  longitude  east  of  Greenwich,  which  degree  it 
followed  until  its  intersection  with  the  4th  parallel  of 
N.  latitude,  following  that  latitude  until  it  met  the  30th 
degree  of  longitude  east  of  Greenwich,  which  formed  the 
eastern  boundary  of  the  Free  State.  The  south-eastern 
frontier  claimed  by  King  Leopold  extended  to  Lakes 
Tanganyika,  Mwreru,  and  Bangweulu,  but  it  was  not  until 
some  years  later  that  it  was  recognized  and  defined  by  the 
agreement  of  May  1804  with  Great  Britain.  'Ihe  inter- 
national character  of  King  la^opold’s  enterprise  had  not 
long  been  maintained,  and  his  recognition  as  sovereign  of 
the  Free  State  confirmed  the  distinctively  Belgian  character 
which  the  Association  had  assumed,  even  before  that  event. 
The  king  was  naturally  anxious  that  the  right  of  pre- 
emption w'hich  he  had  given  to  France  should  not  cerate 
against  Belgium,  and  in  April  1887  the  French  Govern- 
ment, in  return  for  territorial  concessions  on  the  Mobangi, 
formally  declared  that  France’s  right  of  pre-emption 
could  not  be  opi>osed  to  Belgium’s  preferential  rights; 
and  by  his  will,  dated  2nd  August  1889,  His  Majesty 
made  Belgium  heir  to  the  sovereign  rights  of  ^ the 
Congo  Free  State.  Iu  July  1890  the  Free  State 
concluded  an  agreement  writh  Belgium,  by  which  the 
Belgian  Government  agreed  to  make  a loan  to  the  kree 
.State  of  twenty-five  millions  of  francs,  spread  over  ten  years, 

1 Belgium  acquiring  the  right  within  six  months  after  the 
1 expiry  of  that  period  to  annex  the  Free  State.  To  com- 
i plete  this  section  of  the  subject,  it  may  Ik*  suited  that  an 
annexation  Bill,  introduced  into  the  Belgian  j«rliament 
■ in  1895,  was  withdrawn,  and  up  to  June  1901  Belgium 
had  still  taken  no  formal  steps  to  assume  direct  responsi- 
bility for  the  Free  State  as  a Belgian  colony. 

The  area  of  the  Free  State,  vast  as  it  was,  did  not 
suffice  to  satisfy  the  ambition  of  its  sovereign.  King 
L ‘opold  maintained  that  the  Free  State  enjoyed,  Almsoftht 
equally  with  any  other  state,  the  right  to  extend  Jp^tn, 
its  frontiers.  As  this  ambition  brought  the 
Free  State  into  sharp  conflict  with  its  various  European 
neighbours,  it  rimy  be  well  to  consider,  in  the  light  of  subse- 
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quent  events,  what  were  at  this  period  the  designs  enter- 
tained by  the  different  European  Powers  that  particqiated 
in  the  struggle  for  Africa.  Portugal  was  striving  to 
retain  as  large  a share  as  possible  of  her  shadowy  empire, 
awl  particularly  to  establish  her  claims  to  the  Zambezi 
region,  so  as  to  secure  a belt  of  territory  across  Africa 
from  Mozambique  to  Angola.  Great  Britain,  once  aroused 
to  the  imminence  of  the  danger,  put  forth  vigorous  efforts 
in  East  Africa  and  on  the  Niger,  but  her  most  ambitious 
dream  was  tlie  establishment  of  an  unbroken  line  of 
British  possessions  and  spheres  of  influence  from  south  to 
Dorth  of  the  continent,  from  Cape  Colony  to  Egypt. 
Germany's  ambition  can  be  easily  described.  It  was  to 
secure  as  much  as  possible,  so  as  to  make  up  for  lost 
opportunities.  French  ambitions,  apart  from  Madagascar, 
were  confined  to  the  northern  and  central  portions  of  the 
continent.  To  extend  her  jiosseRRions  on  the  Mediterranean 
littoral,  and  to  connect  them  with  her  colonies  in  West 
Africa,  the  Western  Sudan,  and  on  the  Congo,  by 
establishing  her  influence  over  the  vast  intermediate 
regions, .was  France’s  first  ambition.  But  the  defeat  of 
the  Italians  in  Abyssinia,  and  the  impending  downfall  of 
t:ic  Khalifa's  power  in  the  valley  of  the  Upper  Nile,  sug- 
gjstod  a still  more  daring  project  to  the  French  Govern- 
picnt — none  other  than  the  establishment  of  French 
influence  over  a broad  belt  of  territory  stretching  across 
the  continent  from  west  to  east,  from  Senegal  on  the 
Atlantic  coast  to  Jibutil  on  the  Gulf  of  Aden.  These 
conflicting  ambitions  could  not  all  be  realized,  and 
Germany  succeeded  in  preventing  Great  Britain  from 
realizing  her  ambition  of  a continuous  band  of  British 
territory  from  south  to  north,  while  Great  Britain,  by 
excluding  France  from  the  Upper  Nile  valley,  dispelled 
the  French  dream  of  an  empire  from  west  to  east. 

It  was  in  the  struggle  between  France  and  Great 
Britain  for  the  Upper  Nile  valley  that  the  ambition  of 
Khg  King  I >eo j told  involved  the  Congo  Free  State. 

The  Egyptian  Sudan,  after  the  death  of  Gordon 
niu!  *n  Januar>’  * 885,  was  abandoned  to  the  Mahdi. 
It  Egyptian  frontier  was  withdrawn  to  Wady- 

Haifa,  and  the  vast  provinces  of  Kordofan,  Darfur,  and 
. JJahr-el-Gbazal  were  given  over  to  Dervish  tyranny  and 
misrule.  But  it  was  obvious  that  this  was  not  a state  of 
mgs  which  could  continue  indefinitely.  Under  the  wise 
guidance  of  Lord  Cromer  the  finances  of  Egypt  had  been 
placed  on  a sound  basis,  and  under  British  officers  the 
< **pwed  fellaheen  Had  developed  soldierly  qualities  of 
which  they  had  More  given  no  sign.  That  Egypt  would 
^ to  recover  her  position  in  the  $u«lun  was  a foregone 
conclusion,  as  the  command  of  the  Upper  Nile  was  recog- 
wd  as  essential  to  her  continued  prosperity.  But  the 
u -relational  position  of  the  alnancloned  provinces  was  by 
means  dear.  The  British  Government,  by  the  Anglo- 
nnan  agreement  of  July  1890,  had  secured  the  assent 
Germany  to  the  proposition  that  the  British  sphere  of 
K*nce  in  East  Africa  was  bounded  on  the  west  by  the 
l>go  Froe  State  and  by  “the  western  watershed  of  the 
o tlie  Ujiper  Nile”;  but  this  claim  was  not  recognized 
r I mu iv  or  by  the  Congo  Free  State.  From  her 
. J,01!  Congo,  France  was  busily  engaged  pushing  for- 

o»t],  a.on£  the  northern  tributaries  of  the  great  river.  On 
j*  1 ‘ an  agreement  was  signed  with  the  Congo 

to  by  which  the  right  bank  of  the  Mobangi  river 
rv  to  French  influence,  ami  the  left  l*auk  to  the 

go  rrce  State,  with  this  proviso,  that  the  northern 
fourt'}*1^  i,  , ^'ree  ®tate  was  not  to  descend  below  the 
I*ur»lhi  of  north  latitude.  The  desire  of  France  to 
wp  h tootln8  *n  the  Upper  Nile  valley  was  partly  due, 
acrciKs  »^°.9een»  to  her  anxiety  to  extend  a French  zone 
Africa,  but  it  was  also  and  to  a large  extent 


attributable  to  the  belief,  widely  entertained  in  France, 
that  by  establishing  herself  on  the  Upper  Nile  France 
could  regain  the  position  in  Egyptian  affairs  which  she  had 
sacrificed  in  1882.  With  these  strong  inducements  France 
set  steadily  to  work  to  consolidate  her  position  on  the 
tributary  streams  of  the  L pper  Congo  basin,  preqiaratory 
to  crossing  into  the  valley  of  the  Upper  Nile.  As  a step 
in  this  direction  the  Mobangi  region  was  constituted  a 
separate  province,  under  M.  I dotard  as  governor.  Mean- 
while a similar  advance  was  being  made  from  the  Congo 
| Free  State  northwards  and  eastwards.  King  Leopold  had 
two  objects  in  view — to  obtain  control  of  the  rich  province 
of  the  Bahr-el-Ghazal  and  to  secure  an  outlet  on  the 
Nile.  Stations  were  established  on  the  Welle  river,  and 
in  February  1891,  Captain  van  Kerckhoven  left  Leojiold- 
villc  for  the  Upper  Welle  with  the  most  powerful  exfiedi- 
tion  which  had,  up  to  that  time,  been  organized  by 
the  Free  State.  After  some  heavy  fighting  the  expedition 
reached  the  Nile  in  September  1892,  and  opened  up  com- 
i munications  with  the  remains  of  the  old  Egyptian  garrison 
: at  Wadelai.  Other  expeditions  under  lielgian  officers 
penetrated  into  the  Buhr-cl-Ghazal,  and  it  was  ap]«irent 
that  King  Leopold  proposed  to  rely  on  effective  occupation 
as  an  answer  to  any  claims  which  might  be  advanced  by 
either  Great  Britain  or  France.  The  new's  of  what  was 
happening  in  this  remote  region  of  Africa  filtered  through 
to  Eurojte  very  slowly,  but  King  Leopold  was  warned  on 
several  occasions  that  Great  Britain  would  not  recognize 
any  claims  by  the  Congo  Free  State  on  the  Bahr-el-Ghazal. 
The  difficulty  was,  however,  that  neither  from  Egypt, 
whence  the  rood  was  barred  by  the  Khalifa,  nor  from 
Uganda,  which  was  too  far  removed  from  the  coast  to 
serve  as  the  base  of  a large  ex]>edition,  could  a British 
force  lxi  des|tatchcd  to  take  effective  occupation  of  the 
Upper  Nile  valley.  There  was,  therefore,  danger  lest  the 
French  should  succeed  in  establishing  themselves  on  the 
LTpper  Nile  before  the  preparations  which  were  being 
made  in  Egypt  for  “smashing”  the  Khalifa  were  com- 
pleted. 

In  these  circumstances  Lord  Rosebery,  who  was  then 
foreign  minister,  began,  and  his  successor,  Lord  Kimberhy, 
completed,  negotiations  with  King  Leojiold  jbtA/tglo . 
which  resulted  in  the  conclusion  of  the  Anglo-  coagoie*e 
Congolese  agreement  of  12  th  if  ay  1894.  By  •greemcat 
this  agreement  King  Leopold  recognized  the  o1,s94‘ 
British  sphere  of  influence  as  laid  down  in  the  Anglo- 
German  agreement  of  July  1890,  and  Great  Britain 
granted  a lease  to  King  Leopold  of  certain  territories  in 
the  western  basin  of  the  Upper  Nile,  extending  on  the 
Nile  from  a point  on  Lake  Albert  to  Fashoda,  and  west- 
wards to  the  Congo-Nile  watershed.  The  practical  effect 
of  this  agreement  was  to  give  the  Congo  Free  State  a 
lease,  during  its  sovereign's  lifetime,  of  the  old  Bahr-el- 
Ghazal  province,  and  to  secure  after  His  Majesty’s  death 
a portion  of  that  territory,  with  access  to  a j»ort  on  Lake 
Allx-rt,  to  his  successor.  At  the  same  time  the  Congo 
Free  State  leased  to  Great  Britain  a strip  of  territory, 
154  miles  in  breadth,  between  the  north  end  of  Lake 
Tanganyika  and  the  south  end  of  Lake  Albert  Edward. 
This  agreement  was  hailed  as  a notable  triumph  for 
British  diplomacy.  But  the  triumph  wax  short-lived. 
By  the  agreement  of  July  1890  with  Germany,  Great 
Britain  had  been  reluctantly  compelled  to  abandon  her 
hojx's  of  through  communication  between  the  British 
spheres  in  the  northern  and  southern , parts  of  the  con- 
tinent, and  to  consent  to  the  boundary  of  German  East 
Africa  marching  with  the  eastern  frontier  of  the  Congo 
Free  State.  Germany  frankly  avowed  that  she  did  not 
wish  to  have  a powerful  neigldxmr  interjKJsed  between 
herself  and  the  Congo  Free  State,  and  later  troubles  as 
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to  frontiers  in  the  Lake  Kivu  region  fully  justified  the  ! 
attitude  of  tho  German  Government.  It  to  obvious  that 
the  new  agreement  would  effect  precisely  what  Germany 
had  declined  to  agree  to  in  1890.  Accordingly  Germany 
protested  in  such  vigorous  terms  that,  on  tile  22nd  June 
1894,  the  offending  article  was  withdrawn  by  uji  exchange 
of  notes  between  Great  Britain  and  the  Congo  Free  State.  J 
Opinion  in  France  was  equally  excited  by  the  new  agree-  . 
incut.  It  was  obvious  that  the  lease  to  the  Congo  Frau  | 
Stab;  was  intended  to  exclude  France  from  the  Nile  by 
placing  the  Congo  Free  State  as  a barrier  across  her  path.  1 
Pressure  was  brought  to  bear  on  King  Leopold,  from  Paris, 
to  renounce  the  rights  acquired  under  the  agreement.  It 
is  not  known  what  communications  if  any,  passed  between 
the  sovereign  of  the  Free  State  and  the  British  Government, 
whether  King  Leopold  asked  for,  or  was  refused,  support 
against  French  pressure;  but  on  the  14th  August  1894  ! 
King  Leopold  signed  an  agreement  with  France  by  which, 
iu  exchange  for  France’s  acknowledgment  of  the  Mboanu 
river  as  his  northern  frontier,  His  Majesty  renounced  all 
occuisttion  and  all  exercise  of  political  influence  west  of 
30  E.  longitude,  and  north  of  a line  drawn  from  the  inter- 
section of  that  meridian  with  the  parallel  5'  30'  of  N. 
latitude,  and  along  that  paralh  1 to  the  Nile. 

This  left  the  way  still  open  for  France  to  the  Nile,  and 
in  June  1896  Captain  Marchand  left  France  with  secret 
instructions  to  lead  an  expedition  into  the  Nile 
^hToMbr'^  va^‘*y*  ^ the  1st  of  March  in  tho  following 

ei-<i hmiai.  y«*r  he  It  ft  Brazzaville,  and  began  a jouriny 
which  all  but  plunged  Great  Britain  and  France  I 
into  war.  The  difficulties  which  Captain  Marchand  had 
to  overcome  were  mainly  those  connected  with  transport. 
In  October  1897  the  ex)*cdition  reached  the  lumkx  of  the  ! 
Such,  the  waters  of  which  eventually  flow  into  the  Nile.  | 
Here  a post  was  established  and  the  FauUterhr,  a ' 
Steamer  which  had  been  carried  acrotta  the  Congo- Nile 
watershed  in  sections,  was  put  together  and  launched. 
On  the  1st  May  1898  Marchand  started  on  the  final  stage 
of  his  journey,  and  reached  Fashoda  on  the  10th  July, 
having  established  a chain  of  posts  en  route.  At  Faalioda 
the  French  flag  was  at  once  raised,  and  a “ treaty  ” made 
with  the  local  chief.  Meanwhile  other  expeditions  had 
Ix-en  concentrating  on  Faslioda—a  mud-flat  situated  in  a ! 
swamp,  round  which  for  many  months  raged  the  angry  | 
imssions  of  two  great  peoples.  French  exjuditions,  with  I 
a certain  amount  of  assistance  from  the  Emj>eror  Meuelek  1 
of  Abyssinia,  had  l*een  striving  to  reach  the  Nile  from  the  | 
east,  so  as  to  join  binds  with  Marchand  and  complete  the 
line  of  posts  to  the  Abyssinian  frontier.  In  this,  however, 
they  were  unsuccessful.  No  better  success  attended  the 
extradition  under  Colonel  Macdonald,  ltJE.,  sent  by  the  I 
British  Government  from  Cgunda  to  antid|iate  the  I 
French  in  the  occupation  of  the  Upper  Nile.  It  was  i 
from  the  north  that  claimants  arrived  to  dispute 
with  the  French  their  right  to  Fashoda,  and  all  tbit 
the  occupation  of  tbit  dismal  post  implied.  In  1897 
an  Anglo- Egyptian  army,  under  the  direction  of  Sir 
Herbert  (afterwards  Lord  ) Kitchener,  had  L gun  to  ad  vance 
southwards  for  the  reconqmst  of  the  Egyptian  Sudan. 
On  the  2nd  September  1898  Khartum  was  captured, 
and  the  Khalifa’*  army  dispersed.  It  was  them  that 
news  reached  tb-  Anglo- Egyptian  commander,  from  native 
sources,  that  there  wen;  white  men  flying  a strange 
tlug  at  la-shoda.  The  Sirdar  at  once  proceeded  in  a 
steamer  up  tho  Nile,  and  courteously  but  firmly  requested 
C aptain  Marchand  to  remove  the  French  flag.  Un  his 
re  fusal  the  Anglo- Egyptian  flag  was  raised  close  to  the 
french  flag,  and  the  dispute  was  referred  to  Europe  for 
adjustment.  Diplomatic  negotiations  followed  between 
the  British  and  French  Governments.  At  length,  on  2 1st 


March  1899,  a declaration  was  signed,  by  the  terms  of 
which  France  withdrew’  from  the  Nile  vallty  and  accepted 
a boundary  line,  between  the  British  and  French  spheres  of 
influence  in  Central  Africa,  which  satisfied  her  earlier 
ambition  by  uniting  the  whole  of  her  territories  in  North, 
West  and  Central  Africa  into  a homogeneous  whole, 
while  effectually  preventing  the  realization  of  her  dream 
of  a transcontinental  empire  from  west  to  east.  By  this 
declaration  it  was  agreed  that  the  dividing  line  between 
the  British  and  French  spheres,  north  of  the  Congo  Free 
Stab',  should  follow  the  Congo-Nile  wuter-parting  up  to  its 
intersection  w ith  the  11th  parallel  of  north  latitude,  from 
which  point  it  was  to  be  “drawn  as  far  as  the  13th 
parallel  in  such  a manner  as  to  separate  in  principle  the 
kingdom  of  Wadai  from  what  constituted  in  1882  the 
province  of  Darfur/’  but  in  no  cue  was  it  to  be  drawn 
west  of  the  21st  degree  of  east  longitude,  or  east 
of  the  23rd  degree.  From  the  15th  parallel  the  line 
took  a north  - westerly  direction,  until  it  intersected 
the  Tropic  of  Cancer,  on  the  southern  frontier  of  the 
Turkish  province  of  Fczzan  to  the  south  of  Trijtoli. 
French  inilucucu  was  to  prevail  west  of  this  line,  British 
influence  to  the  cast.  Wadai  was  thus  definitely  assigned 
to  France.  This  partition  was  and  still  is  (1901)  merely 
a pajier  partition  ; and  it  should  be  added  that  while  it, 
of  course,  only  binds  the  parties  to  it,  the  Sultan  of 
Turkey  entered  a protest  against  the  agreement  as  in- 
fringing his  prior  acquired  rights  both  in  the  Sahara  and 
in  the  Central  Sudan. 

Let  us  now  return  to  the  mouth  of  the  Congo  and  see 
what  was  the  course  of  events  in  the  southern  half  of  tho 
continent.  It  will  be  remembered  that  by  the  Poftmgal 
agreement  in  which  Portugal  recognized  the  /fl  south- 
sovereignty  of  the  Congo  Free  State,  Portugal’s  w**t**d 
claim  to  the  southern  bank  of  the  river  os  far 
as  Nokki  had  been  admitted.  Thus  Portuguese 
1 possessions  on  the  west  coast  extended  from  the  Congo  to 
tho  mouth  of  the  Kuneue  river.  In  the  interior  the 
boundary  with  the  Free  State  was  settled  as  far  as  the 
Kwango  river,  but  disputes  arose  as  to  the  right  to  tho 
country  of  Lunda,  otherwise  known  as  the  territory  of  the 
Muato  Yanvo.  On  the  25th  May  1891  a treaty  was 
signed  at  Lisbon,  by  which  this  large  territory  was 
divided  between  Portugal  and  the  Free  State,  the  bound- 
ary lino  leaving  the  Kwango  at  the  8th  degree  of  south 
latitude  and  reaching  the  Kasai,  one  of  the  main  southern 
affluents  of  the  Congo,  at  the  7th  degree,  then  passing 
along  tho  thnhiY.j  of  that  river  to  its  source  in  Lake 
Dilolo,  and  then  along  the  watershed  between  the  Zaire 
and  the  Zambezi  to  its  interaction  by  tho  21th  meridian 
cast  of  Greenwich.  The  interior  limits  of  Portuguese 
1 possess  ions  in  Africa  south  < f the  equator  gave  rise,  how- 
ever,  to  much  more  serious  discussions  than  were  in- 
volved in  the  dispute  as  to  the  Muato  Yanvo’a  kingdom. 
Portugal,  as  wo  have  seen,  claimed  all  tho  territories 
between  Angola  and  Mozambique,  and  she  succeeded  in 
iuducing  both  France  and  Germany,  iu  1886,  to  recognize 
the  King  of  Portugal’s  “ right  to  exercise  his  sovereign 
and  civilizing  influence  in  the  territories  which  sejiarate 
the  Portuguese  possessions  of  Angola  ami  Mozambique.  ’ 
I he  publication  of  the  treaties  containing  this  declaration, 
together  with  a map  showing  Portuguese  claims  extending 
over  the  whole  of  the  Zambezi  valley,  and  over  Matabele- 
lund  to  the  south  and  the  greater  jtirt  of  Lake  Xyaan  to 
tlie  north,  immediately  provoked  a formal  protest  from 
the  British  Government.  On  the  13th  August  1887,  tho 
British  Charge  d’Aflaircs  at  Lisbon  transmitted  to  tho 
Portuguese  minister  for  foreign  affairs  a memorandum 
from  Lord  .Salisbury,  in  which  the  latter  formally 
protested  “against  any  claims  not  founded  on  occupti- 
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lion”  and  eon  tended  that  the  doctrine  of  effective  accujm- 
tioD  had  been  admitted  iu  principle  by  all  the  parties 
to  the  Act  of  Berlin.  Lon  l Salisbury  further  stated 
that  “Her  Majesty's  Government  cannot  recognize  Portu- 
guese sovereignty  in  territory  not  occupied  by  her  in 
sufficient  strength  to  enable  her  to  maintain  order,  protec  t 
foreigners,  and  control  the  natives/’  To  this  Portugal 
replied  that  the  doctrine  of  effective  occupation  ma 
expressly  confined  by  the  Berlin  Act  to  the  African  roost, 
but  at  the  same  time  expeditions  were  hastily  despatched 
up  the  Zambezi  and  some  of  its  tributaries  to  discover 
traces  of  former  Portuguese  oceujiatioii.  ^Latobeleloud 
and  the  districts  of  Lake  N’yasa  were  specially  mentioned 
in  the  British  protest  as  countries  in  which  Her  Majesty’s 
Government  took  a sjieciul  interest.  As  a matter  of  fact 
the  extension  of  British  influence  northward*  to  the 
Zambezi  had  engaged  the  attention  of  the  British  authori- 
ties, ever  since  the  apjKunince  of  Germany  in  South-West  , 
Africa  luid  the  declaration  of  a protectorate  over  Bechn-  | 
Jf itabci*.  There  were  rumours  of  German  j 

land  acd  activity  in  Matabelebiud,  and  of  a Boer  trek  | 
naabomm-  north  of  the  Lim|io|>o,  Hunters  and  explorers  i 
had  rcjtorted  in  eulogistic  terms  on  the  rich  ! 
goldfields  and  healthy  plateau  lands  of  Matabelelsuid  and 
Moxhonalaud,  over  both  of  which  countries  a powerful 
native  chief,  Lobengula,  son  of  the  great  Moziligazi, 
claimed  authority.  The  Matobelc,  or  Arnandebele,  were  a 
branch  of  the  great  Zulu  family  and  a race  of  warriors,  i 
There  were  many  suitors  for  Lobengul&’s  favours ; but  on 
the  11th  February  1888  he  signed  a treaty  with  Mr  J.  S.  j 
Modal,  the  assistant  commissioner  in  Bechuanalond,  the  i 
effect  of  which  was  to  place  all  his  territory  under  British 
protection.  Both  the  Portuguese  and  the  Transvaal  Boers 
were  naturally  chagrined  at  this  extension  of  British 
influence.  A number  of  Boers  attempted  unsuccessfully  i 
to  trek  into  the  country,  aud  Portugal  opposed  her 
ancient  claims  to  the  now  treaty.  fcjbe  contended  that 
Lobengula’s  authority  did  not  extend  over  Mashonaland, 
which  she  claims l us  j»art  of  the  Portuguese  province  of 
Sofala,  and  suddenly  developed  spasmodic  activity  in  the 
distribution  of  flags  and  tlie  establishment  of  stations  aud 
fort*,  not  only  in  Eastern  Mashonaland,  but  in  the 
countries  nortli  of  the  Zainliczi.  M win  while  preparation* 
were  bring  actively  made  for  the  exploitation  of  the 
mineral  aud  other  resources  of  Lobengula’a  territories. 
Two  rival  syndicate*  obtained,  or  claimed  to  have  obtained, 
wHicwssioiis  from  Lobengulu  ; but  in  the  summer  of  1889 
Mr  Cecil  Rhodes  succeeded  in  amalgamating  the  conflict- 
ing intercuts,  and  on  the  29th  October  of  that  year  Her 
Majt- sty  granted  a charter  to  the  British  South  Africa 
Coin  j «an  y (see  Cha&tkhjU)  Companies),  the  grantees  j 
being  tbo  Duke  of  Abcroorn,  the  Duke  of  Fife,  Lord 
Lifford,  Mr  Cecil  J.  Rhodes,  Mr  Albert  Beit,  Mr  Albert 
ny  and  Mr  George  Cawston.  The  first  article  of 
toe  charter  declared  tluit  “the  principal  field  of  the  ; 

the  eouipuiy  “shall  be  the  region  of  South 
frica  lying  immediately  to  tl  e north  of  British  Bechu 
“niilauJ,  and  to  the  north  and  west  of  the  South  African 
public,  ami  to  the  west  of  the  Portuguese  dominion*." 

- o time  was  lust  in  making  preparations  for  effective  1 
On  the  advice  of  Mr  F.  C.  Selous  it  was 
' ’rtmned  to  despatch  an  expedition  to  Eastern  Mashona-  I 
‘ > a new  route,  which  would  avoid  the  Matabclc  j 

IjmJi  ’ j was  carried  out  in  the  summer  of  I 

, and,  thanks  to  the  rapidity  with  which  the  column  I 
. *5  Mr  Selous's  intimate  knowledge  of  the  country,  j 
or  on  Hth  September,  hoisted  at  a nj»ot 

*ta  l *'  wkubu«i  river,  where?  the  town  of  Salisbury  now 
*J*d  the  country  token  j tosses* ion  of  in  the  name  of  j 
totoria.  Disputes  with  the  Portuguese  ensued,  i 


and  there  were  several  frontier  incidents  wliicli  for  a time 
embittered  the  relations  between  the  two  countries. 

Meanw  hile,  north  of  the  Zambezi,  the  Portuguese  were 
making  desperate  but  futile  attempts  to  nqiair  the  neglect 
of  centuries  by  hastily  - organized  exj>editions 
and  the  hoisting  of  flags.  Iu  1888  an  attempt  g„Jala 
to  close  the  Zambezi  to  British  vessels  was  Portugal 
frustrated  by  the  firmness  of  Lord  Salisbury,  north  of 
In  a desjaitch  to  the  British  minister  at  Lisbon,  *** 
dated  25th  June  1888,  Lore!  Salisbury,  after  * 

brushing  aside  the  Portuguese  claims  b unded  on  doubtful 
discoveries  three  centuries  old,  stated  the  British  case  in  a 
few  ssutCDora.  “ It  is,”  he  wrote,  “an  undisputed  point  that 
tlie  recent  discoveries  of  the  English  traveller,  Livingstone, 
were  followed  by  organized  attempts  on  the  part  of  English 
religious  aud  commeicial  bodies  to  open  up  and  cnilize 
the  districts  surrounding  ami  adjoining  the  luke.  Many 
British  settlements  have  been  established,  the  access  to 
which  from  the  sea  is  by  the  rivers  Zambezi  and  Shire. 
Her  Majesty’s  Government  and  the  British  public  are 
much  interested  iu  the  welfare  of  these  settlements. 
Portugal  does  not  occupy,  ard  has  never  occupied,  any 
portion  of  the  lake,  nor  of  the  Shire ; she  bis  neither 
authority  nor  influence  beyond  the  confluence  of  the  Shire 
and  Zambezi,  where  her  interior  custom  house,  now 
withdrawn,  was  placed  by  the  terms  of  the  Mozambique 
Tariff  of  1877.”  As  a matter  of  historical  accuracy  it 
may  be  well  to  add  that  the  Nyaaa  region  has,  from  the 
first,  been  peculiarly  associated  with  Scottish  enterprise. 
Apart  from  the  fact  that  Livingstone  was  a Scotsman,  tho 
first  missions  were  established  by  the  Scottish  churchc?, 
the  first  planters  were  Scottish,  aud  the  “ African  Lakes 
Company,”  which  was  the  pioneer  in  trading  and  transport 
operation*,  was  a Scottish  cori*>ration.  In  1889  it  becumo 
known  to  tho  British  Government  that  a considerable 
Portuguese  expedition  was  being  organized  for  ojieratirg 
in  tho  Zambezi  region.  In  answer  to  inquiries  addressed 
to  tho  Portuguese  Government,  the  foreign  minister  stated 
that  the  object  of  the  Scrpa  Pinto  expedition  was  to  visit 
the  Portuguese  settlements  on  the  Upjier  Zambezi.  Tho 
British  Government  was,  even  so  late  as  1889,  averse  from 
declaring  a formal  protectorate  over  the  Nyasa  region  ; 
but  early  in  that  year  Mr  II.  H.  (afterwards  Sir  Many) 
Johnston  was  sent  out  to  Mozambique  as  British  cornu1, 
with  instructions  to  travel  in  the  interior  aud  report  on  tho 
troubles  that  had  ari»eu  with  the  Ambe  on  Lake  Kyasa 
aud  with  the  Portuguese.  The  discovery  of  a navigable 
mouth  of  the  Zambezi— the  Chinde — and  the  offer  by 
Mr  Rhodes  of  a subsidy  of  £ 10,000  a year  from  the 
British  South  Africa  Company,  removed  some  of  the 
objections  to  a protectorate  entertained  by  the  British 
Government ; but  Mr  Johnston's  instruction*  were  not 
to  proclaim  a protectorate  unless  circumstance#  compelled 
him  to  take  that  course.  To  his  surprise,  Mr  Johnston 
learnt  on  his  arrival  at  the  Zambesi  that  Major  Scrpa 
Ifinto’s  expedition  bid  been  suddenly  deflected  to  the 
north.  Hurrying  forward,  Mr  Johnston  overtook  the 
Portuguese  expedition  and  warned  its  leader  that  any 
attempt  to  establish  political  influence  north  of  the  Kuo 
river  would  compel  him  to  take  steps  to  protect  British 
interests.  On  arrival  at  the  Kuo,  Major  SerjaPinto 
returned  to  Mozambique  for  instructions,  and  in  his 
absence  Lieutenant  Coutinho  crossed  the  river,  attacked 
the  Makalolo  chief*,  and  sought  to  obtain  possession  of 
the  Shire  highlands  by  a coup  dt  main.  Mr  Buchanan, 
the  British  vice-consul,  lost  no  time  in  dtc.ariig  the 
country  under  British  protection,  and  his  action  was 
subsequently  confirmed  by  Mr  Johnston  oil  his  return 
from  a treaty*  making  expedition  on  Lake  Nyawu  On 
the  news  of  these  events  reaching  Europe  the  Bnt.sU 
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Government  addressed  an  ultimatum  to  Portugal,  as  the  1 southern  end  of  Tanganyika  on  the  north,  and  Lake 
result  of  which  Lieutenant  Coutinho's  action  was  dis-  Bangweulu  on  the  west ; while  south  of  the  Zambesi 
avowed,  and  he  was  ordered  to  withdraw  the  Portuguese  Portugal  was  allowed  to  retain  the  right  bank  of  the 
forces  south  of  the  Kuo.  Put  while  Mr  Johnston  was  I river  from  a [joint  ten  miles  above  Zumbo,  and  the  eastern 
busily  engaged  in  concluding  treaties  with  the  native  Umndary  of  her  territory  south  of  the  river  was  made 
chiefs  in  the  districts  to  which  Portugal  had  no  prior  i roughly  to  coincide  with  the  33rd  degree  of  east  longitude, 
claim,  the  diplomatists  in  Europe  were  seeking  for  a | The  publication  of  the  agreement  aroused  deep  resentment 
solution  of  the  troubles  which  had  arisen  both  north  and  iu  Portugal,  and  the  Government-,  unable  to  obtain  its 
south  of  the  Zambesi.  As  the  result  of  prolonged  negotia-  ratification  by  the  Chamber  of  Deputies,  resigned.  In 
tions,  an  agreement  was  signed  between  Great  Britain  October  the  abandonment  of  the  treaty  was  accepted 
and  Portugal  on  the  -Oth  August  1800,  by  which  Great  by  the  new  Portuguese  ministry  as  a fait  accompli;  but 
Britain  obtained  a broad  boll  of  territory  north  of  the  on  the  1 4th  November  the  two  Governments  signed  an 
Zambezi,  stretching  from  Lake  Nyasa  on  the  east,  the  ( agreement  for  a modus,  viventli,  by  which  they  engaged 
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to  recognise  the  territorial  limits  indicated  in  the  con- 
vention of  20th  August  44  in  so  far  that  from  the  date  of 
the  present  agreement  to  the  termination  thereof  neither 
power  will  make  treaties,  accept  protectorates,  nor  exercise 
any  act  of  sovereignty  within  the  spheres  of  influence 
assigned  to  the  other  party  by  the  wid  convention/1  The 
breathing-space  thus  gained  enabled  feeling  in  Portugal 
to  cool  down,  and  on  the  11th  June  1891  another  treaty 
was  signed,  the  ratifications  lieing  exchanged  on  the  3rd 

Thtirtsty  i"!y*  Thi*  the  raain  defining  the 

ot !89i.  British  and  Portuguese  spheres  both  south  and 
north  of  the  Zainliezi.  It  contained  many  other 
provisions  relating  to  trade  ami  navigation,  providing 
inter  a/in  a maximum  transit  duty  of  3 per  cent,  on 
imports  and  exerts  crossing  Portuguese  territories  on  the 


east  coast  to  the  British  sphere,  freedom  of  navigation  of 
the  ZamW.i  and  Shirei  for  the  ships  of  all  nations,  and 
stipulations  as  to  the  making  of  railways,  roads,  and 
telegraphs.  The  territorial  readjustment  effected  left 
Portugal  a triangular  strip  of  territory  north  of  the 
Zambezi,  with  its  base  on  the  Zambezi -Shi  re  watershed 
and  its  apex  on  the  angle  formal  by  the  Zambezi  and 
the  Loangwa,  dose  to  Zumbo.  South  of  the  Zambezi  the 
Portuguese  frontier,  after  running  for  a short  distance 
due  south,  takes  an  east-south-easterly  direction  to  the 
Mazoe  river,  whirh  it  intersects  at  the  33rd  degree  of 
east  longitude  ami  follows  that  meridian  to  its  intersection 
by  the  18*  30’  parallel  of  south  latitude,  wdienco  it  follows 
the  eastern  slo]>e  of  the  Manica  plateau  southwards  to  the 
auitre  of  the  main  channel  of  the  Sabi,  follows  that 
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channel  to  its  confluence  with  the  Lunto,  whence  it  I 
strikes  directly  to  the  north-eastern  point  of  the  frontier  I 
of  the  Transvaal,  and  follows  the  eastern  frontier  of  ! 
that  territory  and  the  frontier  of  Swaziland  to  the  river  > 
Maputo.  The  delimitation  of  this  frontier  was  not 
accomplished  without  considerable  difficulty  and  & re- 
course to  arbitration.  Some  |»aits  of  the  boundary  north 
of  the  Zambezi  were  not  delimited  until  the  closing 
months  of  the  19th  century.  The  western  boundary 
between  the  British  and  Portuguese  spheres  of  influence 
was  only  vaguely  indicated,  and  had  not  been  settled  in 
1900  by  the  Anglo-Portuguese  Commission  ; but  it  was 
to  be  drawn  in  such  a manner  as  to  leave  the  Barotee 
country  within  the  British  sphere,  Lewanika,  the  jmra- 
mount  chief  of  the  M&rotae,  claiming  that  his  territory 
extended  much  farther  to  the  west  than  was  admitted  by 
the  Portuguese. 

Before  the  conclusion  of  the  treaty  of  June  1691 
with  Portugal,  the  British  Government  had  made  certain 
arrangements  for  the  administration  of  the  large 
area  north  of  the  Zambezi  reserved  to  British 
Africa.  influence.  On  the  1st  of  February  Mr  H.  11. 

Johnston  was  appointed  Imperial  Commissioner 
in  Nyasaland,  and  a fortnight  later  the  British  South 
Africa  Company  intimated  a desire  to  extend  its  opera- 
tion* north  of  the  Zambezi.  Negotiations  followed,  and 
the  field  of  operations  of  the  Chartered  Company  was,  on 
the  2nd  April  1891,  extended  so  as  to  cover  the  whole 
of  the  British  sphere  of  influence  north  of  the  Zambezi, 
with  the  exception  of  Nyasaland,  the  Com|>any  agreeing 
t>  appoint  Mr  Johnston  political  Administrator  of  its 
territories  north  of  the  Zambezi,  now  known  as  Northern 
Rhodesia,  and  to  contribute  £10,000  a year  towards  the 
oast  of  administration,  to  be  applied  by  Mr  Johnston  at 
his  discretion  either  in  Nyasaland  or  in  the  Company’s 
sphere.  On  the  llth  of  Maya  formal  protectorate  was 
d-.'riared  over  Nyasaland,  including  the  Shire  highlands 
*nd  a wide  belt  of  territory  from  the  Anglo- German 
frontier  on  the  north  end  of  Lake  Nyasa  along  the  western 
shore  of  the  lake.  The  name  was  subsequently  changed 
^ British  Central  Africa  Protectorate  (j.v.k  Thu 
^rangement  as  to  the  joint  administration  of  the  l*ro- 
fectorate  and  the  Company's  sphere  lasted  for  some  three 
yrars,  and  at  the  end  of  that  time  the  Company  appointed 
* separate  administration  for  Northern  Rhodesia,  and  the 
Buhridy  was  withdrawn. 

At  the  date  of  the  assembling  of  the  Berlin  Conference 
the  German  Government  had  notified  that  the  coast-lino 
Otrmaa  0n  the  south-west  of  the  continent,  from  the 
Orange  river  to  Cape  Frio,  had  been  placed  under 
Ufa  German  protection.  On  the  13th  April  1885 
the  German  South-West  Africa  Conijiany  was 
constitute*!  under  an  order  of  the  Imperial  Cabinet  with 
« rights  of  state  sovereignty,  including  mining  royalties 
anj  rights,  anil  a railway  and  telegraph  monoj*oly.  In 
t and  the  following  years  the  Germans  vigorously 
W7  burine&s  of  treaty- making  with  the  native 
1,1  the  interior ; and  when,  in  July  1890,  the  British 
»•  ,vr™an  Governments  came  to  an  agreement  as  to  the 
tbe*r  respective  spheres  of  influence  in  various 
r of  Africa,  the  boundaries  of  German  South-West 
r».nc^  fixed  in  their  present  position.  By  Article 
• of  this  important  agreement  the  north  bank  of  the 
nVer  to  *b®  point  of  its  intersection  by  the 
r , ^rec  of  east  longitude  was  made  the  southern 
l ” ,ary  German  sphere  of  influence.  The  eastern 
itM  fr)lIuWtxl  ^ 29th  d< gree  of  east  longitude  to 
then  rsectlon  *7  22nd  parallel  of  south  latitude, 
iut**rIan:ea8i'rar^B  a*on8  that  parallel  to  the  point  of  its 
■°n  by  the  21st  degree  of  east  longitude.  From 


that  point  it  ran  northwards  along  the  last-named  meridian 
to  the  point  of  its  intersection  by  the  18th  parallel  of 
south  latitude,  thence  eastwards  along  that  parallel  to  the 
river  Chobe,  and  along  the  main  channel  of  that  river  to 
its  junction  with  the  Zambezi,  where  it  terminated.  The 
northern  frontier  marched  with  the  southern  boundary 
of  Portuguese  West  Africa.  The  object  of  deflecting  the 
: eastern  boundary  near  its  northern  termination  was  to 
give  Germany  access  by  her  own  territory  to  the  upper 
waters  of  the  Zambezi,  and  it  was  declared  that  this  strip 
of  territory  was  at  no  jiort  to  Ik*  less  than  twenty  English 
miles  in  width. 

To  complete  the  survey  of  the  political  {partition  of 
Africa  Bouth  of  the  Zambezi,  it  ia  necessary  briefly  to 
refer  to  the  events  connected  with  the  South 
African  Republic  and  the  Orange  Free  State.  5 outi? 

In  October  1886  the  British  Government  made  Africa. 
an  agreement  with  the  New  Republic,  a small 
community  of  Boer  fanners  who  had  set  up  a Government 
of  their  own,  defining  the  frontier  between  the  New 
Republic  and  Zululaud  ; but  less  than  a year  later — in 
September  1887 — the  New  Republic  was  incorporated  in 
the  South  African  Republic.  In  a convention  of  July- 
August  1890  the  British  Government  and  the  Government 
of  tile  South  African  Republic  confirmed  the  independence 
of  Swaziland,  and  on  the  8th  November  1893  another 
convention  was  signed  with  the  same  object ; but  on  the 
19th  December  1894  the  British  Government  agreed  to  the 
South  African  Republic  exercising  “all  rights  and  powers 
of  protection,  legislation,  jurisdiction,  and  administration 
over  Swaziland  and  the  inhabitants  thereof,”  subject  to 
certain  conditions  and  provisions,  and  to  the  uon-incor- 
] »oration  of  Swaziland  in  the  Republic.  Subsequently,  on 
the  23rd  April  1895,  Tongal&nd  was  declared  by  pio* 

1 clamation  to  be  added  to  the  dominions  of  Queen  Victoria, 
and  in  December  1897  Zuhxland  and  Tong&Iand,  or 
Amatongaland,  were  incorporated  with  the  colony  of 
I Natal.  The  history  of  the  events  that  led  up  to  the 
I last  Boer  war  cannot  be  recounted  here  (see  Transvaal 
j Colony  and  Orange  River  Colony),  but  in  October  1899 
I the  South  African  Republic  and  the  Orange  Free  State 
| addressed  an  ultimatum  to  Great  Britain  and  invaded 
I Natal  and  Cape  Colony.  As  a result  of  the  military 
operations  that  followed,  the  Orange  Free  State  wras,  on 
1 28th  May  1900,  proclaimed  by  Lord  Roberts  a British 
I colony  under  the  name  41  Orange  River  Colony,”  and  the 
South  African  Republic  was  on  the  25th  October  1900 
iucorjKirated  in  the  British  Empire  as  the  “Transvaal 

I Colony.”  . 

On  the  east  coast  the  two  great  rivals  were  Germany 
and  Great  Britain.  Germany  on  the  30th  December 
1896,  aud  Great  Britain  on  the  llth  June  1891,  Qermany 
formally  recognized  the  Rovuma  river  as  the  anej  unat 
northern  boundary  of  the  Portuguese  sphere  of  Ilr1t‘io  l° 
influence  on  that  coast  j but  it  was  to  the  north  A1rtrm> 

I of  that  river,  over  the  vast  area  of  East  or  East 
! Central  Africa  in  which  the  Sultan  of  Zanzibar  claimed  to 
i exercise  suzerainty,  that  the  struggle  between  the  two 
rival  rowers  was  most  acute.  The  Independence  of  the 
Sultans  of  Zanzibar  had  been  recognized  by  the  Govern- 
monte  of  Great  Britain  and  France  in  1 SOI,  and  the 
Sultan's  authority  extended  almost  uninterruptedly  along 
the  coast  of  the  mainland,  from  Cajic  Delgado  in  the 
south  to  Wurshekh  on  the  north— a stretch  of  coast  Wore 
than  a thousand  miles  long— though  to  the  north  the 
Sultan's  authority  was  confined  to  certain  |«>rts.  In 
Zanzibar  itself,  'where  Sir  John  Kirk,  Livingstone s 
| companion,  was  British  consul-general,  British  influence 
was  when  the  Berlin  Conference  met,  practically  supreme, 
though  German  traders  bad  established  themselves  on 
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the  island  and  created  considerable  commercial  interests. 
Away  from  the  coasts  the  limits  and  extent  of  the  Sultan’s 
authority  were  far  from  being  clearly  defined.  The 
Sultan  himself  claimed  that  it  extended  as  far  as  Lake 
Tanganyika,  but  the  claim  did  not  rest  on  any  very  solid 
ground  of  effective  occupation.  The  little-known  region  j 
of  the  Great  Lak-  s had  for  some  time  attracted  the  atten- 
tion of  the  men  who  were  directing  the  colonial  movement  : 
in  Germany  ; and,  as  we  have  seen,  a small  band  of  pioneers 
actually  landed  on  the  mainland  opposite  Zanzibar  in 
November  1 8S4-,  And  made  their  first  “ treaty " with  the 
chief  of  Mluizini  ou  the  10th  of  that  month.  Pushing  up 
the  Waroi  river  the  three  adventurers  reached  the  Usagare 
country,  and  concluded  more  “treaties,’*  the  net  result 
being  that  when,  in  the  middle  of  December,  Dr  Peters 
returned  to  the  coast  he  brought  bock  with  him  documents  | 
which  were  claim  d to  concede  some  60,000  square  miles 
of  country  to  the  German  Colonization  Society.  Dr 
Peters  hurried  back  to  Berlin,  and  on  the  17th  of  February 
1885  the  German  Emjieror  issu-d  a “Charter  of  Protec- 
tion ” by  winch  His  Majesty  accepted  the  suzerainty  of  j 
the  newly-acquired  territory,  and  “placed  under  our  ' 
Imperial  protection  the  territories  in  question.”  The 
conclusion  of  these  treaties  wax,  on  the  6th  March,  notified  j 
to  the  British  Government  and  to  the  Sultan  of  Zanzibar. 
Immediately  on  receipt  of  the  notification  the  Sultan  ! 
telegraphed  an  energetic  protest  to  Berlin,  alleging  that  j 
the  places  placed  under  German  protection  had  belonged 
to  the  Sultanate  of  Zanziliar  from  the  time  of  his  fathers. 
The  German  consul-general  refused  to  admit  the  Sultan’s  ! 
claims,  and  meanwhile  agents  of  the  German  society  were 
energetically  pursuing  the  task  of  treaty -making  The  | 

Sultan  desjiatched  a small  force  to  the  disputed  territory,  j 
which  was  subsequently  withdrawn,  and  in  May  sent  a ■ 
more  iinjiosing  expedition  under  the  command  of  General  ; 
Mathews,  the  commander-in-chief  of  the  Zanzibar  army, 
to  tiie  Kilimanjaro  district,  in  order  to  anticipate  the  j 
German  agents  who  were  nqiorted  to  lie  hastening  to 
conclude  treaties  with  the  chiefs  of  Chagga  ami  Taveta.  I 
Meanwhile  Lord  Granville,  who  was  then  at  the  Foreign  > 
Office,  hod  taken  up  an  extremely  friendly  attitude  towards  | 
the  German  claims.  Prior  to  these  events  the  Sultan  of 
Zanzibar  had,  on  more  than  one  occasion,  practically  1 
invited  Great  Britain  to  aasuine  a protectorate  over  his  . 
dominions.  But  the  invitations  had  been  declined.  I 
Egyptian  affairs  were,  in  the  year  1885,  causing  consider-  | 
ab.e  anxiety  to  the  British  Government,  and  the  fact  may 
not  have  b.en  without  influence  on  the  attitude  of  the 
British  foreign  secre  tary.  On  the  25th  May  1885,  in  a 
despatch  to  the  British  amlxiHaador  at  Berlin,  Lord 
Granville  instruct  'd  S:r  E.  Malet  to  communicate  the 
views  of  the  British  Cabinet  to  Prince  Bismarck  : 


1 *‘*v#  J®  request  your  Excellency  to  atmto  that  the  tuppoeiUon 
tlut  tier  Majesty  * Government  have  no  intention  of  onpoHine  the 
German  * heme  of  colonization  in  the  neighbourhood  of  ZanziUr 
is > aliitolutvly  correct.  Her  .Majesty's  Government,  on  the  contrary 
view  with  favour  these  schemes,  the  realization  of  which  will 
cma.l  the  civilisation  of  large  tract*  over  which  hitherto  no 
xurujtean  mOuenco  has  been  exercised,  the  co  - oi*< ration  uf 
Owmjoy  with  Uiw.t  llrium  in  tlu  ,-„rk  of  the.  .nimranion  „( 
“•'.'r1'.”1  of  th«  eiltart.  of  tlu 

BulUn  both  in  th.  extinction  of  the  st.ro  u»Jo  ud  in  tba 
commercial  development  of  lii*  dominions. 


In  the  same  dropntrh  Lord  Granville  inatracted  Sir  E. 
■Ma.'-t  to  intimate  to  the  German  Government  that  some 
prominent  capitalist,  lia.1  nriginattxl  a plan  for  a British 
rottleiu  ut  m the  country  lwtwron  the  count  and  the  lake*, 
which  are  the  source,  of  the  White  Nile,  “and  for  iu 
connexion  with  the  roust  by  a railway."  But  Her 
JLjroty  a Government  would  not  accord  to  throe  promi- 
nent capitalists  the  supiwrt  they  had  called  for,  “ unless 


they  were  fully  satisfied  that  every  precaution  was  taken 
to  ensure  that  it  should  in  no  way  conflict  with  the 
interests  of  the  territory  that  has  been  taken  under 
German  protectorate,”  and  Prince  Bismarck  was  practically 
invited  to  say  whether  British  capitalists  were  or  were  not 
to  receive  the  protection  of  the  British  Government.  The 
reference  in  Lord  Granville's  despatch  was  to  a proposal 
made  by  a number  of  British  merchants  and  others  who 
hod  long  been  intcrestrel  in  Zanziliar,  and  who  saw  in  the 
rapid  ad  vane  s of  Germany  a menace  to  the  interests  which 
had  hitherto  been  regarded  as  paramount  in  the  Sultanate. 
In  1881  Mr  H.  H.  Johnston  had  concluded  treaties  with 
the  chief  of  Taveta,  and  hud  transferred  these  treaties  to 
Mr  John  Hutton  of  Manchester.  Mr  Hutton,  with  Mr 
(afterwards  Sir  William)  Mackinnon,  was  one  of  the 
founders  of  what  subsequently  became  the  Imperial  British 
East  Africa  Company.  But  in  the  early  stages  the 
champions  of  British  interests  in  East  Africa  received  no 
support  from  their  own  Government,  while  Germany  was 
pushing  her  advantage  with  the  energy  of  a recent  convert 
to  colonial  expansion,  and  hod  even,  on  the  coa*t,  opened 
negotiations  with  the  Sultan  of  Witu,  a small  territory 
situated  north  of  the  Tana  river,  whose  ruler  claimed  to  be 
independent  of  Zanzibar.  On  the  5th  May  1885  the 
Sultan  of  Witu  executed  a deed  of  sale  and  cession  to  a 
German  subject  of  certain  tracts  of  land  on  the  coast,  and 
la  tor  in  tlu;  same  year  other  tirades  or  sales  of  t rritory 
were*  effected,  by  which  German  subjects  acquired  rights  on 
the  coast-line  claimed  by  the  Sultan.  Inland,  treaties  had 
beea  concluded  on  behalf  of  Germany  with  th  * chiefs  of 
the  Kilimanjaro  region,  and  an  intimation  to  that  effect 
made  to  the  British  Government.  But  before  this  occurred 
the  German  Government  hud  succeeded  in  extracting  an 
acknowledgment  of  the  validity  of  the  earlier  treaties 
from  the  Sultan  of  Zanzibar.  Early  in  August  a powerful 
German  squadron  appeared  off  Zanzibar,  ami  ou  the  14th 
of  that  month  the  .Sultan  yielded  to  the  inevitable, 
acknowledged  the  German  protectorate  over  I'aagara  and 
Witu,  and  undertook  to  withdraw  his  soldiers. 

Meanwhile  negotiations  had  been  opened  for  the  ap- 
pointment  of  an  International  Commission,  “for  the 
purpose  of  inquiring  into  the  claims  of  the  Tbt 
Sultana  of  Zanzibar  to  sovereignty  over  certain  Soitaostc 
territories  on  the  east  coast  of  Africa,  and  of 
ascertaining  their  precise  limits."  The  Govern-  2 
meats  to  be  represented  were  Great  Britain,  France,  and 
Germany,  and  towards  the  end  of  1885  commissioners 
were  appointed.  The  commissioners  reported  on  the  Oth 
of  June  1886,  and  assigned  to  the  Sultan  the  islands  of 
Zanzibar,  IVmba,  Lamu,  Mafia,  and  a number  of  other 
small  islands.  On  the  mainland  they  recognized  as  be- 
longing to  the  Sultan  a continuous  strip  of  territory,  16 
sea  miles  in  depth,  from  the  south  bonk  of  the  Minengani 
river,  a stream  a short  distance  south  of  the  Rovuraa,  to 
Kipini,  at  the  mouth  of  the  Tana  river,  some  600  miles 
in  length.  North  of  Kipini  the  commissioners  recognized 
as  belonging  to  the  Sultan  the  stations  of  Kismayu,  Brava, 
Meurka,  and  Magadisho,  with  radii  landwards  of  10  #ea 
miles,  and  of  Warshekh  with  a radius  of  5 sea  miles.  By 
an  exchange  of  notes  in  October-November  1886  the 
Governments  of  Great  Britain  and  Germany  accepted  the 
nqiorts  of  the  Delimitation  Commissioners,  to  which  the 
Sultan  adhered  on  the  4th  of  the  following  December. 
But  the  British  and  German  Governments  did  more  than 
determine  what  territories  were  to  be  assigned  to  the 
Sultanate  of  Zanziliar.  They  agreed  to  a delimitation  of 
their  respective  spheres  of  influence  in  East  Africa-  The 
territory  to  be  affected  by  this  arrangement  was  to  he 
bounded  on  the  south  by  the  Rovnma  river,  “and  on  the 
north  by  a fine  which,  starting  from  the  mouth  of  the 
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Tana  river,  follows  the  course  of  that  river  or  its  affluents 
to  the  point  of  intersection  of  the  equator  and  the  38th 
degree  of  east  longitude,  thence  strikes  direct  to  the  point 
of  internet  ion  of  the  1st  degree  of  north  latitude  with 
the  37th  degree  of  east  longitude,  where  the  line  ter- 
minates/' The  line  of  demarcation  between  the  British 
and  the  German  spheres  of  influence  was  to  start  from  the 
mouth  of  the  river  Wanga  or  Umbo,  to  pass  round  the 
eastern  and  northern  side  of  Lake  Jipe,  cross  the  Lumi 
river,  [was  between  the  territories  of  Taveta  and  Cliagga, 
skirt  the  northern  base  of  the  Kilimanjaro  range,  and 
thence  lie  drawn  direct  to  the  point  on  the  eastern  side  of 
Victoria  Nyanza  which  is  intersected  by  the  1st  degree 
of  south  latitude.  South  of  this  line  German  influence 
wa*  to  prevail ; north  of  the  line  was  the  British  sphere. 
The  Sultan's  dominions  having  been  thus  truncated,  Ger- 
many associated  herself  with  the  recognition  of  the  “ in- 
dependence” of  Zanzibar  in  which  Franc**  and  Great 
Britain  had  joined  in  1862.  The  effect  of  this  agreement 
was  to  define  the  spheres  of  influence  of  the  two  countries 
as  far  as  Victoria  Nyanza,  but  it  provided  no  limit  to 
the  westwards,  and  left  the  country  north  of  the  Tuna 
river,  in  which  Germany  had  already  acquired  some 
interests  near  the  coast,  open  for  fresh  annexations.  The 
conclusion  of  the  agreement  immediately  stimulated  the 
enterprise  both  of  the  German  East  Africa  Association,  to 
which  Dr  Peters’s  earlier  treaties  hail  been  transferred,  and 
of  the  British  capitalists  to  whom  reference  had  been 
made  in  Lord  Granville’s  despatch.  The  German  Associa- 
tion was  incorporated  by  Imperial  charter  in  March  1887, 
and  the  British  capitalists  formed  themselves  into  the 
British  East  Africa  Association,  and  on  24th  May  1877 
obtained,  through  the  good  offices  of  Sir  William  Mac- 
kinnon,  a concession  of  the  10-miles  strip  of  coast  from  the 
l raba  river  in  the  south  to  Kipini  in  the  north.  The 
Association  was  to  have  the  entire  administration  of  the 
territory  for  fifty  years,  and  was  to  govern  in  the  Sultan’s 
natftp,  on  certain  conditions  as  to  the  fwyment  of  the 
stoics  dues.  The  British  Association  further  sought  to 
fit  nd  its  rights  in  the  sphere  reserved  to  British  influence 
by  making  treaties  with  the  native  chiefs  behind  the  coast 
?tnls  and  for  this  purpose  various  expeditions  were  sent 
into  the  interior.  When  they  had  obtained  concessions 
over  the  country  for  some  200  miles  inland  tho  associated 
capitalists  applied  to  the  British  Government  for  a charter, 
which  was  granted  on  3rd  September  1888,  and  the 
Association  became  the  Imperial  British  East  Africa  Com- 
I*».v  (are  Chartered  Comp  antes).  Tho  example  set  by 
the  British  company  in  obtaining  a lease  of  the  coast  strip 
,*®en  the  British  sphere  of  influence  and  the  sea  was 
qnwkly  followed  by  the  German  Association,  which,  on  the 
April  1888,  concluded  an  agreement  with  the  Sultan 
Khalifa,  who  had  succeeded  his  brother  Burgha&h,  by 
whifh  the  .Association  leased  the  strip  of  Zanziliar  territory 
Aween  the  German  sphere  and  tho  sea.  It  was  not, 
nwi-ver,  until  August  that  the  Germau  officials  took  over 
^ administration,  and  their  want  of  tact  and  ignorance 
°\*!J?To  administration  almost  immediately  provoked  a 
^hellion,  of  so  serious  a character  that  it  was  not  sup- 
Ptcao-d  until  the  Imperial  authorities  bad  taken  the  matter 
ln  ®an“-  Shortly  after  its  suppression  the  administration 
V?  to  an  Itiqterial  officer,  and  the  Sultan’s 

nghts  on  the  mainland  strip  were  bought  outright  by 
^vrmany  for  f<»ur  millions  of  marks, 
events  of  great  importance  had  l>ecn  happening,  mean- 
1 e,  in  the  country  to  the  west  and  north  of  the  British 
Ln*tu.  sphere  of  influence.  The  British  conqmny  had 
caravans  into  the  interior  to  survey  tho 
rp.*T»  to  inake  treaties  with  the  native  chiefs,  and  to 
*>or  OQ  the  commercial  and  agricultural  possibilities. 


] One  of  these  had  gone  up  the  Tana  river.  But  another 
i and  a rival  expedition  was  proceeding  along  the  northern 
liank  of  this  same  river.  I>r  Carl  Peters,  whose  energy 
cannot  be  denied,  whatever  may  be  thought  of  his 
methods,  set  out  with  an  armed  caravan  up  the  Tana  on 
the  pretext  of  leading  an  cx]>cdition  to  the  relief  of  Emin 
Pasha,  who  was  then  reported  to  be  hemmed  in  by  the 
dervishes  at  Wadelai.  His  expedition  was  not  sanctioned 
by  the  German  Government,  which  was  at  that  moment 
receiving  material  assistance  from  Great  Britain  in  the 
suppression  of  the  Bushiri  rebellion,  and  the  British  naval 
commander  had  orders  to  prevent  his  landing.  But 
Peters  succeeded  in  evading  the  British  vessels  and  pro- 
ceeded^]* the  river,  planting  German  flags  and  fighting 
[ the  natives  who  opposed  his  progress.  Early  in  1890  he 
1 reached  K&virondo,  and  there  found  letters  from  M wanga, 

; King  of  Uganda,  addressed  to  Mr  F.  J.  Jackson,  the 
leader  of  an  expedition  sent  out  by  the  British  East 
Africa  Company,  imploring  the  Company’s  representative 
to  come  to  his  assistance  and  offering  to  accept  the  British 
flag.  To  previous  letters,  less  plainly  couched,  from  the 
King,  Mr  Jackson  had  returned  the  answer  tliat  his 
instructions  were  not  to  enter  Uganda,  but  that  he  would 
do  so  in  case  of  need.  The  letters  that  fell  into  Peters's 
hands  were  in  reply  to  those  from  Mr  Jackson.  Peters  did 
not  hesitate  to  open  the  letters,  and  on  reading  them  he  at 
once  proceeded  to  Uganda,  where,  with  the  assistance  of  the 
French  Homan  Catholic  priests  he  succeeded  in  inducing 
M wanga  to  sign  a loosely-worded  treaty  intended  to  place 
him  under  German  protection.  On  hearing  of  this  Mr 
Jackson  at  once  set  out  for  Uganda,  but  Peters  did  not 
wait  for  his  arrival,  leaving  for  the  south  of  Victoria 
Nyanza  some  days  before  Jackson  arrived  at  Mengo, 
Mwanga’s  capital.  For  the  complicated  story  of  European 
relations  with  Uganda,  reference  must  be  made  to  the 
article  on  the  Uganda  PROTECTORATE.  It  must  be  suffi- 
cient to  say  here  that,  as  M wanga  would  not  agree  to 
Mr  Jackson's  proposals,  Mr  Jackson  returned  to  the  coast, 
leaving  Mr  Gedge  at  Mengo  to  protect  the  Company’s 
interests.  Captain  Lugard,  who  had  recently  entered  the 
Company’s  employment,  was  at  once  ordered  to  proceed  to 
Uganda.  But  in  the  meantime  an  event  of  great  imj»ort- 
ance  had  taken  place,  the  conclusion  of  an  agreement 
lietween  Great  Britain  and  Germany  with  reference  to 
their  different  spheres  of  influence  in  various  jarts  of 
Africa. 

The  Anglo-German  agreement  of  1st  July  1890  has 
already  been  referred  to  in  connexion  with  German  South- 
West  Africa.  It  was,  however,  of  much  greater 
importance  in  reference  to  East  Africa.  In 
return  for  the  cession  of  Heligoland,  Lord  mrrermtal 
Salisbury  obtained  from  Germany  the  rcc*  gm-  * ism. 
tion  of  a British  protectorate  over  the  dominions 
of  the  Sultan  of  Zanzibar,  including  the  islands  of 
Zanzibar  and  Pemba,  but  excluding  the  strip  leased  to 
Germany,  which  was  subsequently  reded  absolutely  to 
Germany.  Prince  Bismarck  further  agreed  to  withdraw 
the  protectorate  declared  over  Witu  ami  the  adjoining 
coast  un  to  Kismayu,  in  favour  of  Great  Britain,  and 
to  recognize  as  within  the  British  sphere  of 
influence  the  vast  area  bounded,  on  the  south  by  the 
frontier  line  laid  down  in  the  agreement  of  1886,  which 
was  to  be  extended  along  the  first  parallel  of  south 
latitude  across  Victoria  Nyanza  to  the  frontiers  of  the 
Congo  Free  State  j on  the  west  by  the  Congo  Free  State 
and  the  western  watershed  of  the  Nile,  and  on  the  north 
Iiv  a line  commencing  on  the  coast  at  the  north  bans  of 
the  mouth  of  the  river  Juto,  then  ascending  that  hank  of 
the  river  until  it  reached  the  territory  reserved  to  tlm 
I influence  of  Italy  in  GallaUnd  and  Abyssinia,  when  it 
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followed  the  frontier  of  the  Italian  sphere  to  the  confine* 
of  Egypt  To  the  south-west  of  the  German  sphere  in 


East  Africa  the  boundary  was  formed  by  the  eastern  and 
northern  shore  of  Lake  Nyasa,  and  round  the  western 
shore  to  the  mouth  of  the  Sougwo  river,  from  which  point 
it  crossed  the  Nyasa-Tangnnyika  plateau  to  the  .southern 
end  of  the  last-named  lake,  leaving  the  Stevenson  Road  on 
the  British  side  of  the  boundary.  The  effect  of  this 
treaty  was  to  remove  all  serious  causes  of  dispute  about 
territory  between  Germany  and  Great  Britain  in  East 
Africa.  It  rendered  quite  valueless  l)r  Peters’s  treaty 
with  Mwatiga  and  his  promenade  along  the  Tana;  it 
freed  Great  Britain  from  any  fear  of  German  competition 
to  the  northwards,  and  recognized  that  her  influence 
extended  to  the  western  limits  of  the  Nile  valley.  But,  I 
on  the  other  hand,  Great  Britain  had  to  relinquish  the  I 
ft.mhit.ifwi  of  connecting  her  sphere  of  influence  in  the  Nile 
valley  with  her  possessions  in  the  Nyaso-Tangaoyika  j 
region.  On  this  point  Germany  was  quite  obdurate  ; and,  | 
as  we  have  already  seen,  an  attempt  subsequently  made 
(May  1891)  to  secure  this  object  by  the  lease  of  a strip  of 
territory  from  the  Congo  Free  State,  was  frustrated  by 
German  opjiosition. 

Uganda  having  thus  been  assigned  to  the  British  sphere 
of  influence  by  the  only  European  Power  in  a position  to 
contest  its  possession  with  her,  the  subsequent  history'  of 
that  region,  and  of  the  country  between  the  Victoria 
Nyanza  and  the  coast,  must  be  traced  in  the  articles 
on  East  Africa,  British,  and  Uganda,  but  it  may  be 
well  briefly  to  record  here  the  following  facte: — The 
Imperial  British  East  Africa  Company,  finding  the 
burden  of  administration  too  heavy  for  its  financial 
resources,  aud  not  receiving  the  assistance  it  felt  itself 
entitled  to  receive  from  the  Imperial  authorities,  in- 
timated that  it  would  l**  compelled  to  withdraw  at  the 
end  of  the  year  1892.  Funds  were  raised  to  enable  the 
Company  to  continue  ite  administration  until  the  end 
of  March  1893,  and  a strong  public  protest  against 
vacuation  compelled  the  Government  to  determine 


annihilated  at  Dogali,  but  the  check  only  served  to  spur 
on  the  Italian  Government  to  fresh  efforts.  The  Italians 
occupied  Keren  and  Asmara  in  the  interior,  and  eventu- 
ally, in  May  1889,  concluded  a treaty  of  peace  and  friend- 
ship with  the  Emperor  Menelek,  who  had  succeeded  King 
John  on  the  death  of  the  latter  in  battle  with  the 

. dervishc*.  This  agreement,  known  u itho  Treaty  of 

The  effect  of  this  Ucialli,  settled  the  frontiers  between  Abyssinia  and  the 
Italian  sphere,  and  contained  the  following  article 
XVII.  His  Majesty  the  King  of  Kings  of  Ethiopia  consents  te 
avail  himself  of  the  Italian  Government  for  any  negotiations  which 
he  may  enter  into  with  the  other  Powers  or  Governments. 

In  Italy,  and  by  other  Euroyen  Governments,  this 
article  was  generally  regarded  as  establishing  an  Italian 
protectorate  over  Abyssinia  ; but  this  interpretation  was 
never  accepted  by  the  Emperor  Menelek,  and  at  no  time 
did  Italy  succeed  in  establishing  any  very  effective  control 
over  Abyssinian  affaire.  North  of  the  Italian  coast  sphere 
the  Red  Sea  littoral  was  still  under  Egyptian  rule,  while 
immediately  to  the  south  a small  stretch  of  coast  on  the 
Bay  of  Tajura  constituted  the  sole  French  jKBsewion  on 
the  East  African  mainland.  France  had,  in  1862,  obtained 
from  the  Danakil  tribes  a concession  of  “ the  harbour, 
roadstead,  and  anchorage  of  Obok,  situated  near  Cape 
I lias  Bir,  with  the  plain  extending  from  lias  Aly  to  the 
south,  as  far  as  Ras  Domeiroh  to  the  north. ' It  was  not, 
however,  until  1883  that  the  place  was  effectively  occupied, 

I and  in  the  following  year  treaties  were  concluded  with  the 
Sultan  and  chiefs  of  Tajura  extending  the  French  -sphere 
to  the  southern  side  of  the  gulf  of  that  name.  The  rirt 
India  Company  had,  as  far  back  as  1 840,  concluded  a 
! treaty  of  friendship  with  the  governor  or  chief  of  ZeiJa, 

I not  far  from  the  Bay  of  Tajura;  and  when  Egyptian  claims 
i to  the  Somali  coast  were?  withdrawn  Great  Britain  took 
the  opportunity  to  establish  her  influence  on  the  northern 
I Somali  coast,  opposite  Aden.  Between  1st  May  1 
and  15th  March  1886  ten  treaties  were  concluded,  placing 
| under  British  influence  the  northern  Stimuli  coast  from 
Raa  J ibuti  on  the  west  to  Bunder  Ziadeh  on  the  east,  in 


favour  of  the  retention  of  the  country.  In  January  1893  i the  meantime  Italy,  not  content  with  her  acquisitions 

the  Rod  Sea,  had  been  concluding  treaties  with  tne 
Somali  chiefs  on  the  east  coast.  The  first  treaty  was  made 


Sir  Gerald  Portal  left  the  coast  as  a special  commissioner 
to  inquire  into  the  “best  means  of  dealing  with  the 
couutry,  whether  through  Zanzibar  or  otherwise.”  On 
the  31st  March  the  Union  Jack  was  raised,  aud  on  the 
29th  May  a fresh  treaty  was  concluded  with  King  Mwanga, 
placing  his  couutry  under  British  protection.  A formal 
protectorate  was  declared  over  Uganda  proper  on  19th 
June  1894,  which  was  subsequently  extended  so  as  to 


with  the  Sultan  of  Oppia  on  the  8th  February  1889. 
Later  in  the  same  year  the  British  East  Africa  Company 
transferred  to  Italy,  the  transference  being  subsequently 
approved  by  the  Sultan  of  Zanzibar,  the  ports  of  Brava, 
Meurkii,  Magadisho,  and  Warebekh,  leased  from  Zanzibar. 
On  the  24th  March  1891  an  agreement  between  Italy  and 


include  the  countries  westwards  towards  the  Congo  J Great  Britain  fixed  the  northern  bank  of  the  Juba  up  to 

“ latitude  6’  N.  os  the  southern  boundary  of  Italian 

influence  in  Somaliland,  the  boundary  being  provisional  y 
i ,i  -i i: ,.r  Ltlf...),.  Lunfitmlc  to  tllC 
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Africa  Company  relinquished  all  ite  rights  in  exchange 
for  a money  payment,  and  the  administration  was  assumed 
by  the  Imperial  authorities. 

In  1883  Italy  had  obtained  her  first  formal  footing  on 


Free  State  and  eastwards  to  the  British  East 

Protectorate.  This  latter  protectorate  was  — , — ~~ j -—■*»»  , 

tuted  in  June  1895,  when  the  Imperial  British  East  | prolonged  along  lines  of  latitude  and  longitude  to  tne 
ite  rights  in  exchange  ' intersection  of  the  Blue  Nile  with  35°  E.  longitude,  v 11 


intersection  c.  - — — « 

the  15th  April  1891  a further  agreement  fix«*l  the  northern 
limit  of  the  Italian  sphere  from  lias  Ka«ir  on  the  Ite* 
S.-a  to  the  point  on  the  Blue  Nile  just  mentioned.  By 


the  African  coast  at  the  Bay  of  Assab  (Aussa)  on  the  tills  agreement  Italy  was  to  have  the  right  of  tcm|»orarily 
Red  Sea.  In  1885  the  troubles  in  which  | occupying  Kassala,  which  was  left  in  the  Anglo  Egyptian 
Egypt  found  herself  involved  coinjKdled  tin?  \ sphere — in  tmst  for  Egypt  - a right  of  which  she  availed 
Khedive  and  his  advisers  to  loosen  their  hold  j herself  in  1895.  To  complete  the  work  of  delimitation 

the  British  and  Italian  Governments,  on  the  5th  May 


Italy  la 
£«*f 

on  the  Red  S.*a  littoral,  and,  with  the  tacit 
approval  of  Great  Britain,  Italy  took  possession  of 
Massawa  and  other  ports  on  that  coast.  By  1888  Italian 
influence  had  been  extended  from  lias  Kasur,  on  the  north, 
to  the  northern  frouticr  of  the  French  colony  of  Obok 
on  the  south,  a distance  of  some  650  miles.  The  interior 
limits  of  Italian  influence  were  but  ill  defined,  and  King 
John  of  Abyssinia  viewed  with  anything  but  a favourable 
eye  the  approach  of  the  Italians  towards  the  Abyssinian 
highlands.  In  January  1887  an  Italian  force  was  almost 


— and  , 

1894,  fbred  the  boundary  of  the  British  sphere  of  \n"lu''nc‘J 
in  Somaliland  from  the  Anglo-French  boundary,  which 
been  settled  in  February  1888.  The  interior  limit  o 
British  Somaliland  thus  agreed  upon  was  subsequently 
modified  in  1897  by  an  agreement  with  the  Emperor 
Menelek,  made  by  Sir  Kennell  Rodd  on  behalf  of  Grea 
Britain.  The  effect  of  this  agreement  was  to  reduce  the 
area  of  British  Somaliland  from  75,000  to  68,000  square 
miles. 
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But  while  Great  Britain  was  thus  lending  her  sanction 
to  Italy's  ambitious  schemes,  the  Abyssinian  emj>eror  was 
becoming  more  and  more  incensed  at  Italy's  pretensions 
to  exercise  a protectorate  over  Ethiopia.  In  1883 
Menelek  denounced  the  treaty  of  Uciali,  and  eventually,  in 
a gnat  battle,  fought  at  Adowa  on  1st  March  1896,  the 
Italians  were  disastrously  defeated.  By  the  subsequent 
treat}-  of  Addis  Abbaba,  concluded  on  26th  October  1 896, 
the  whole  of  the  country  to  the  south  of  the  March,  the 
Belesa,  and  Muna  rivers  was  restored  to  Abyssinia,  ami 
Italy  acknowledged  the  absolute  independence  of  Abys- 
sinia. The  effect  of  this  was  practically  to  destroy  the 
value  of  the  Anglo- Italian  agreement  as  to  the  boundaries 
to  the  south  and  west  of  Abyssinia  ; and  negotiations  were 
afterwards  set  on  foot  between  the  British,  the  Egyptian, 
and  the  Abyssinian  Governments  for  determining  the 
Abyssinian  frontiers. 

The  position  of  Egypt  is  theoretically  unchanged  since 
the  abolition  of  the  Dual  Control,  though  in  fact  British 
influence  is  now  recognized  as  virtually  paramount  in 
Egypt  proper.  In  the  reconquered  Anglo- Egyptian 
Sudan,  which  consists  of  the  territory  south  of  the  22tid 
parallel  of  latitude,  the  administration  is  carried  on  in 
accordance  with  the  terms  of  a convention  between  the 
British  and  Egyptian  Governments,  signed  at  Cairo,  19tli 
January  1899,  under  which  the  British  and  Egyptian 
flags  are  used  together.  Tripoli  still  remains  a Turkish 
province.  In  Tunis  the  French  protectorate  has  prac- 
tically eliminat  'd  the  Bey  for  all  but  ceremonial  purposes. 
In  Algeria  France,  in  her  progress  south  and  south-west, 
has  come  into  conflict  with  Morocco.  In  the 
Awwcco.  days  of  1899  an  attack  by  some  of  the 

inhabitants  of  the  Tidikelt  oasis  on  a French 
“scientific”  mission  furnished  the  occasion  for  which 
Fiance  had  long  been  seeking  for  the  occuj»ation  of  a 
number  of  groups  of  oases  in  the  western  Sahara,  known 
the  Tuat  Oases,  and  consisting  of  Tuat,  Tidikelt, 
and  Guram.  The  last  two  grou}**  were  occupied  by 
French  troops  after  some  fighting,  and  at  the  end  of  1900 
r ranee  was  preparing  to  make  good  her  hold  on  these  two 
groups  and  to  establish  her  influence  in  Tuat  proper,  the 
Sultan  of  Morocco  having  protested  to  the  European 
Powers  against  the  action  of  France  and  asked  for  their 
Intervention.  The  occupation  of  Igli,  half-way  between 
tht?  frontier  of  Morocco  proper  ami  Tuat,  by  French  troops 
further  excited  the  Sultan’s  subjects.  The  claim  of 
Morocco  was  that  the  tribes  of  the  oases  owed  allegiance 
to  the  Sultan,  ami  that  France  acknowledged  them  to  be 
within  tin?  Moorish  sphere  of  influence  by  the  treaty  of 
lol.i,  which  is  the  only  document  fixing  the  frontier 
between  Morocco  and  Algeria.  At  the  opening  of  the 
Berlin  Conference  Spain  had  established  no  formal  claim 
, l'®rt  °f  the  coast  to  the  south  of  Morocco ; but 
while  the  conference  was  sitting,  on  9th  January  1885, 

. Spanish  Government  intimated  that  in  view  of  the 
rmpnrtareoe  of  the  Spanish  settlements  on  the  Rio  Oro,  at 
1 n^ra  de  Cintcs,  and  at  Western  Bay,  and  of  the  docu- 
_ tot*  signed  with  the  independent  tribes  on  that  coast, 
‘‘King  of  Spain  ha l taken  under  his  protection  “the 
rn  tones  of  the  western  coast  of  Africa  comprised 
Bata/T*1 ^ ^olv’mL,nl^oned  Western  Bay  and  Cape 
■ettl  L ^um‘  rouil  attempts  were  made  with  France  to 

landward  extension  of  Sjiain’s  possessions  in  thin 
» , both  Governments  claiming  to  include  the 

l9nft  °°llntry  within  their  sphere  of  influence ; but  in 
.i  _ *Q  a^reein«nt  was  come  to  by  which  Spain  recognized 
n | • ,.reBc‘1  c^ni  to  Adrar  and  agreed  to  the  twelfth 
of  ti  c Wl’st  fd  Greenwich  being  the  eastern  boundary 
boon  ] sphere,  north  of  the  Tropic  of  Cancer,  the 

0*  line  to  the  south  being  deflected  westwards  so 
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as  to  leave  the  Sebkha,  or  dry  salt  lake,  of  Ijil  to 
France.  The  same  agreement  settled  a long-standing 
dispute  between  Spain  and  France  as  to  the  ownership 
of  the  district  around  the  Muni  river  to  the  south  of 
Cameroon,  and  S|«ain  secured  a block  of  territory,  with  a 
coast- line  from  the  Campo  river  on  the  north  to  the  Muni 
river  on  the  south.  The  northern  frontier  is  formed  by 
the  German  Cameroon  colony,  the  eastern  by  11*  20*  E., 
and  the  southern  by  the  1st  parallel  of  north  latitude  to 
its  point  of  intersection  with  the  Muni  river. 

Apart  from  this  small  block  of  S]>anish  territory  south 
of  Cameroon,  the  stretch  of  coast  between  Cape  Blanco 
and  the  mouth  of  the  Congo  is  partitioned  among 
four  European  Powers — Great  Britain,  France,  f/wv*" 
Germany,  and  Portugal — and  the  negro  republic  am  cm. 
of  Liberia.  Following  the  coast  southwards  from 
Cajie  Blanco  we  come  first  to  the  French  colony  of  Senegal, 
which  is  indented,  along  the  Gambia  river,  by  the  small 
British  colony  of  that  name,  and  then  to  the  comi'arative’y 
small  territory  of  Portuguese  Guinea,  all  that  remains  on 
this  coast  to  represent  Portugal's  share  in  the  scramble  in  a 
region  where  she  once  played  so  conspicuous  a ]>art.  To 
the  south  of  Portuguese  Guinea  is  the  French  Guinea 
colony,  and  still  pursuing  our  way  south  and  east  we  come 
to  the  British  colony  of  Sierra  Leone,  the  republic  of 
Liberia,  the  French  colony  of  the  Ivory  Coast)  the  British 
Gold  Coast,  German  Togoland,  French  Dahonwy,  the 
British  colony  of  Lagos,  the  British  territory  of  Southern 
Nigeria,  the  German  colony  of  Cameroon,  the  Si«ani*h 
settlements  on  the  Muni  river,  the  French  Gabun  colony, 
and  the  small  Portuguese  enclat'e  north  of  the  Congo,  of 
w'liich  the  principal  town  is  Kabinda,  which  is  adminis- 
tratively part  of  the  Angola  colony.  When  the  Geueral 
Act  of  the  Berlin  Conference  was  signed  the  whole  of  this 
coast- line  had  not  been  formally  claimed  ; but  no  time  was 
lost  by  the  Powers  interested  in  notifying  claims  to  the 
unappropriated  sections,  and  the  conflicting  claims  put 
forward  necessitated  frequent  adjustments  by  international 
agreements.  Before  describing  the  results  of  these  agree- 
ments, both  on  the  coast- nnd  in  the  interior,  it  may  be  in- 
teresting to  glance  briefly  at  one  or  two  of  the  main 
features  of  the  problem  which  so  many  rival  Powers  were 
approaching  from  their  several  standpoints.  The  domi- 
nant port  in  West  Africa  has  been  played  by  France.  Her 
anxiety  to  connect  her  West  African  possessions  with 
Southern  Algeria,  and  her  Congo  colony  with  both,  has 
already  been  alluded  to.  Ancillary  to  this  desire  was 
the  wish  to  establish  a continuous  territorial  connexion 
between  her  scattered  jswsesstons  on  the  West  African 
coast.  When  this  design  was  consciously  adopted  as  the 
object  of  French  statesmanship,  it  is  very  difficult  to  ray; 
but  for  several  years  before  the  Berlin  Conference  military 
and  exploring  expeditions  had  been  pushed  forward  into 
the  great  Niger  bend  from  the  upj>cr  waters  of  the  Senegal, 
and  the  puiqwjse  became  clearer  and  more  defined  in  the 
strenuous  yours  of  struggle  that  followed  the  Conference. 
The  exhaustion  of  Portugal,  the  apathy  of  the  British 
Government,  and  the  late  arrival  of  Germany  in  the  field, 
are  all  elements  that  favoured  the  success  of  France’s 
West  African  policy.  If,  in  her  larger  design  of  joining 
ou  her  empire  in  the  W estern  Sudan  to  her  jtossessions  ou 
the  Congo,  she  experienced  a check  by  reason  of  the 
vigour  with  which  British  interests  were  pushed  on  the 
Middle  Niger  and  eastwards  to  Like  Chad,  the  credit  for 
this  cannot  be  claimed  by  the  British  Government,  but  is 
due  entirely  to  the  Royal  Niger  Company  and  its  dis- 
tinguished governor.  Sir  George  Taubman  Goldie.  I ranee  8 
double  object  was  to  secure  as  large  a share  of  the  Niger 
basin  as  possible,  and  to  make  Lake  Chad  a I rench  lake. 
In  this  latter  object  she  was  not  wholly  successful,  and  for 
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being  the  distance  between  the  meridian  of  Kuka  and 
the  14th  meridian  east  of  Greenwich,  measured  on  the 
map  (by  Kiepert)  published  in  the  German  Kolmiai  Allot 
of  1892.”  Provision  was  made  for  settling  a new  terminal 
■mint  of  the  German  boundary  on  lake  Chad,  should  our 
present  want  of  knowledge  of  the  geography  of  that  region 
render  such  an  alteration  desirable.  By  this  agreement 
the  British  Government  withdrew  from  a considerable 
auction  of  the  upi»r  waters  of  the  Benui  with  which  the 
Koval  Niger  Company  had  entered  into  relations.  The 
. 1. anmVI.wr  fl.iu  at.s'ri wikjc  however.  awmnut. 


the  much- desired  communication  between  the  Western 
Sudan  and  the  Congo  was  reluctantly  compelled  to  go 
round  the  northern  and  eastern  shores  of  the  lake,  instead 
of  through  the  richer  and  more  populous  regions  to  the 
west  and  south  of  the  lake.  The  real  struggle  in  West 
Africa  was  between  Prance  and  Great  Britain ; but  before 
tracing  the  steps  of  that  historic  contest,  it  may  be  well  to  I 
deal  briefly  with  the  part  played  by  the  other  Powers  in 
Wert  Africa. 

Portuguese  Guinea,  with  a coast-line  of  some  -W  miles, 
is  entirety  surrounded  by  French  [loaseasions.  Its  frontiers 
wore  tixed  by  an  agreement  signed  at  Paris  on 
Poriurmu  tjle  jo [|,  1HSG.  The  northern  frontier 

OulatM.  oxtoml,  almost  due  cast  from  Cape  Roxo  fur 
about  200  miles,  then  the  boundary  turns  duo  south 
for  80  or  90  miles,  and  then  sweeps  west  and 
south  in  a curve  to  the  mouth  of  the  river  Qyet.  By 
another  article  in  the  same  agreement  the  boundaries  of 
the  Portuguese  Congo  tnclaiv  with  the  French  Congo 

colony  are  determined.  , - , , . 

The  negro  republic  of  Liberia  has  a coast -line  of  about  1 excluded  from  her  sphere- 
350  miles  in  length,  stretching  from  the  river  Mano  and  found  l'"r— lf  * "r“,t 

the  frontier  of  Sierra  Leone  to  the  river  Cavally  France  «,  ~ ---  — -- ---  . . . 

L“"rl‘-  and  the  French  Ivory  Coast.  Its  interior  limits  She  had  already,  ou  the  -4th  December  ugv 


object  of  making  this  wcrifice  was,  however,  apparent 
France  was,  as  we  have  seen,  eagerly  desirous  of  securing 
the  whole  of  Lake  Chad  for  herself.  By  giving  Germany 
access  to  the  lake  Great  Britain  at  the  a III  time  ntulied 
German  ambition  as  to  the  hinterland  of  the  Cameroon 


sion  eastwards  was  tixed  at  the  lsisin  of  the  river  Shari, 
and  Darfur,  Kordofan,  and  the  Bahr-el-Ghaial  were  to  be 
excluded  from  her  sphere  of  influence.  Germany  now 
herself  in  a position  to  come  to  terms  with 
ranee  as  to  the  southern  and  eastern  limits .of  Cameroon. 


anu  ine  r reucu  ivory  v/oust.  us  niwuui  umur  — ---  - — /,  „,»»«» 

were  fixed  by  agreements  with  Great  Britain  on  the  1 ltb  ; protoeol  with  France  flung  her 
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November  1885," and  with  France  on  the  8th  Decern V-r  mouth  of  the  river  Campo  to  the  intersection  of  Uiat 

1 riv)jr  w.th  ^ 10th  d-gree  of  east  longitude,  then® 

tlie  parallel  of  latitude  to  the  point  of  its 


1892.  Starting  from  the  left  bank  of  the  Mano  river,  the 
frontier  extendi  generally  in  a nortli-easterly  and  northern  ( 
direction,  the  coast -line  having  been  traced  by  an  Anglo- 
Liberian  Boundary  Commission,  until  it  reaches  a jioint 
about  half-way  between  the  8th  and  9th  parallels  of 
north  latitude,  when  it  strikes  due  cast  to  beyond  the 
9th  meridian  of  west  longitude,  then  strikes  south-east, 
and  after  a short  run  due  cast  intersects  the  Cavally  river, 
which  it  follows  to  the  coast. 

It  will  be  remembered  tliat  Dr  Nochtigal,  while  the  | 
proposals  for  the  Berlin  Conference  were  under  discussion,  | 
had  planted  the  German  flag  on  the  coast  of 
Togo  and  in  Cameroon  in  the  month  of  July 
1881.  In  Cameroon  Germany  found  herself 
with  Gnat  Britain  for  a neighbour  to  the 
north,  and  with  France  as  her  southern  neighbour  on  the 
Gabon  river.  The  utmost  activity  was  displayed  in 
making  treaties  with  native  chiefs,  and  in  securing  as  wide 
a range  of  coast  for  German  enterprise  as  was  possible. 
In  May  1885  a provisional  agreement  was  made  between 
Great  Britain  and  Germany  as  to  the  northern  limits  of 
Germany’s  activity.  This  was  subsequently  modified  in 
August  1886,  and  on  the  28th  March  1887  Great  Britain 
renounced  in  favour  of  Germany  her  sovereignty  over 
Amljas  Bay.  Li  the  famous  agreement  of  1st  July  1890 


Germany 

and 

Cameroon. 


along  — — — — . 

intersection  with  15°  E.  longitude.  But  to  tin*  «.«* 
German  explorers  were  crossing  the  track  of  rivnc 
explorers  from  the  northern  bank  of  the  MoUingj,  ami  the 
need  for  au  agreement  was  obvious.  Accordingly,  on  t e 
4th  February  1894,  a protocol— which,  some  weeks  later, 
was  confirmed  by  a convention— was  signed  at  Berlin,  >y 
which  France  accepted  the  presence  of  Germany  on  Lake 
Chad  as  a fail  accompli  and  effected  the  best  bargain  si  e 
could  by  making  the  left  bank  of  the  Shari  river,  from  iU 
outlet  into  Lake  Chad  to  the  10th  parallel  of  north 
latitude,  the  eastern  limit  of  German  extension,  from 
this  i>oint  the  boundary  line  went  due  west  some  loo 
miles,  then  turned  south,  and  with  various  indentation* 
joined  the  south-eastern  frontier,  which  had  been  shg  t.) 

I extended  so  as  to  give  Germany  access  to  the  baugha  river 
| — a tributary  of  the  Congo.  Thus,  early  in  1894»  1 e 
j German  Cameroon  colony  had  reached  its  present  definite 
limits. 

The  German  Togoland  Settlements  occupy  a narrow 
strip  of  the  Guinea  Coast,  some  35  miles  only  u» 
length,  wedged  in  between  the  British  Gold 
, Coast  and  French  Dahomt  y.  At  first  I ranee 
i was  inclined  to  dispute  Germany's  claims  to  Little  roj 
I I re.-...  t! . i.„*  iw..mh*r  1885  the  trench 
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provisional  line  of  demarcation  ” was  adopted,  starting  and  Porto  Seguro ; but  in  December  18J?5  the  rreuc 

Government  acknowledg'd  the  German  protectorate  ovc 
these  places,  and  the  boundary  between  trench  am 
German  territory,  which  runs  in  an  irregular  line  almos 
due  north  from  the  coast  to  the  11th  degree  of  a l- 
lude, was  laid  down  by  the  Franco-German  Convention  v 
12th  July  1897.  It  was  not,  however,  until  the  end  oi 
1899,  xf tor  two  years  of  arduous  and  constant ly-intcrrup  * 
labours,  that  the  Joint  Commission  completed  the  work  " 
delimitation.  The  fixing  of  the  11th  parallel  a* 
northern  boundary  of  German  expansion  towards 
interior  was  not  accomplished  without  some  sacrifice  o 
German  ambitions.  Having  secured  an  Opening  011 
Cl  tad  for  her  Cameroon  colony,  Germany  was  anx‘°f  ~ 
obtain  a footing  on  the  Middle  Niger  for  Togo  an  • 
German  expeditions  reached  Gaudo,  one  of  the  tnbu  iy 
states  of  the  Sokoto  empire  on  the  Middle  Niger* 
withstanding  the  existence  of  jnrior  treaties  with  urea 
Britain,  sought  to  conclude  agreements  with  the  Button  o 


from  the  head  of  the  Rio  del  Key  creek  ami  going  to  the 
point,  about  9*  8*  E.  longitude,  marked  “rapids”  on 
the  British  Admiralty  Chart.  By  a further  agreement  of 
14th  April  1893,  the  right  bank  of  the  Rio  del  Key  was 
made  the  boundary  between  the  OU  Rivers  Protectorate 
(now  Southern  Nigeria)  and  Cameroon.  In  the  follow- 
ing November  (1893)  the  boundary  was  continued  from 
the  rapids  ” before  mentioned,  on  the  Old  Calabar  or 
Cross  river,  in  a straight  line  towards  the  centre  of  the 
town  of  Yola,  on  the  Benue  river.  Yola  itself,  with  a 
radius  of  some  3 miles,  was  left  in  the  British  sphere, 
and  the  German  boundary  followed  the  circle  eastwards 
from  the  point  of  intersection  as  it  neared  Yola  until  it 
met  the  Benue  river.  From  that  point  it  crossed  the  river 
to  the  intersection  of  the  13th  degree  of  longitude 
with  the  10th  degree  of  north  latitude,  and  then  made 
direct  for  a point  on  the  southern  shore  of  Lake  Chad 
“ situated  35  minutes  east  of  the  meridian  of  Kuka,  t.lds 
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that  country.  But  this  Gorman  ambition  conflict**!  both 
with  the  British  and  thy  French  designs  in  West  Africa, 
and  eventually  Germany  had  to  be  content  with  the 
13th  parallel  as  her  northern  frontier.  On  the  west 
the  Togoland  frontier  on  the  coast  was  fixed  in  July  1880 
by  British  and  German  commissioners  at  1*  10'  E.  longi- 
tude, and  its  extension  towards  the  interior  laid  down  for 
a short  distance.  By  a further  agreement  in  1 888  the 
boundary  was  extended  so  as  to  leave  the  district  of  Towe, 
Kuwe,  and  Ago  time  within  the  German  sphere,  and  to 
include  the  countries  of  Aquamoo  ami  Crepee  within  the 
British  protectorate*.  A neutral  zone  farther  north  was 
also  agreed  uj*on  at  the  same  time.  The  agreement  of 
lrt  July  1890,  already  so  frequently  referred  to,  defined 
the  limits  up  to  this  neutral  zone ; but  it  was  not  until 
November  1899  that,  as  part  of  the  Samoa  Settlement, 
this  neutral  zone  was  partitioned  between  the  two  Powers 
b such  a manner  as  to  leave  the  inijMirtmit  trading  centre 
of  hvdagii  to  Great  Britain  and  that  of  Yendi  to  Germany. 
At  tlx*  same  time  the  territory  to  the  north  of  the  neutral 
zone  up  to  the  11th  parallel  was  divided  between  the 
Gold  Coast  and  Togoland,  and  the  present  limits  of  both 
colonies  were  then  definitely  determined. 

The  story  of  the  straggle  between  France  and  Great 
Bn taiu  in  West  Africa  may  roughly  be  divided  into  two 
AMgi».  sections,  tlie  first  dealing  with  the  Coast 

Frwh  colonies,  the  second  dealing  with  the  struggle 

«-PrtR/oo  for  the  Middle  Niger  and  Lake  Chad.  Ah  | 
x/rkl*  re8ards  the  coast  colonies,  France  was  wholly 
m t successful  in  her  design  of  isolating  all  Great  I 
Britain  s separate  possessions  in  that  region,  and  of  secur-  1 
mg  for  herself  undisputed  possession  of  the  Upper  Niger 
»tiu  of  the'countrie*  lying  within  the  great  bend  of  that 
over.  When  too  late,  the  British  Government  awoke  to 
7 WMWousnese  of  what  was  at  stake ; but  France  had 
oitaiind  too  great  a start.  French  governors  of  the 
nrgftl  had  succeeded,  before  the  Berlin  Conference,  in 
> i%hing  forts  on  the  Upper  Niger,  and  the  advantage 
^ guiiitd  was  steadily  pursued.  Every  winter  season 
Mica  posts  were  pushed  farther  and  farther  along  the 
1^7  °f  111  to*  vast  regions  watered  by  the  southern 
°t  ??  Scru'giil  and  Niger  rivers.  The  two  most 
f encountered  by  France  were  Ahmadu,  a 

L 0 v,  . famous  El-Haj-Oruar,  and  Sarnory,  a man  of 
in  j e origin  who  had  risen  by  force  of  character  to  be 
y.  ^*7  . au  ',mmt"nse  areft  country  in  the  Upper 
'^T.  Campaign  after  camj<aign  was  fought 

rf  fom‘>dablc  chief  by  Gallieni,  Uesbordes,  Fnv, 

• c noiird,  and  other  French  officers  ; but  it  was  not  until 
JJ  1 e r toat  Sarnory 's  power  was  finally  broken, 

ana  he  humed  captured.  In  1887  the  Alnuuny  of  Futa 
rwnt  0 md  formerly  been  anxious  to  obtain  British 
nvrmt 501l?  a touty  placing  the  whole  of  that 

tan.-™,  }notl?  ,r^8lon  under  French  protection.  Siiuul- 
'?  wlIh  u;r  Military  operations  France  undertook  a 
crni-.tr;0  exploring  ex|K*ditions  in  the  Niger 

terion/w  1888*90  Captain  Binger  traversed  the 

ntikit.  r * ’ 1^tn  V.10  ^1>1>CT  aml  the  Guinea  Coast, 

1890-91  a alon6  route.  In  the  campaign  of 
— m’  j l 006  Ahmad  u’s  prmciixi!  towns,  was 

hy  Co!<rncl  Arclunard.  In  1891-92  Captain 
fro-j.  o Ver*Jd  to°  Niger  bend  from  -west  to  east,  and 
Furm™  ^ ^ , ki*  way  to  Lake  Chad,  returning  to 
lk<si,.v  aCTi!fn.>^e  .^hara  1°  toe  Mediterranean.  In 
Bonnipr  ; a Timbuktu  was  occupied  by  Colonel 
aud  Pv  .L  L , ^unco  toe  order  of  the  civil  authorities, 
by  FrinZ^ar  *77  one  or  mOTV  expeditions  launched 
’’  eost,  into  the  Niger  basin.  This 

f'rutiil  n,ct  with  i*3  reward.  Great  Britain 

1 compelled  to  acknowledge  accomplished  facts 


and  to  conclude  agreements  with  France,  which  left  her 
colonies  mere  ooiist  patches,  with  a very  limited  extension 
towards  the  interior.  On  the  10th  August  1889  an  agree- 
ment was  signed  by  which  the  Gambia  colony  and  pro- 
tectorate was  confined  to  a narrow  strip  of  territory  on 
both  l>anks  of  the  river  for  about  200  miles  from  the  sen. 
In  June  1882  and  in  August  1889  provisional  agreements 
were  made  with  Franoe  fixing  the  western  and  northern 
j limits  of  Sierra  Leone,  and  commissioners  were  appointed 
f trace  tlx*  line  of  demarcation  agreed  upon  bv  the  two 
Governments.  But  the  commissioners  failed  to  agree, 
ami  on  the  21st  January  1895  a fresh  agreement  was 
made,  the  boundary  being  subsequently  trac-d  by  a mixed 
commission.  Sierra  Leone,  as  now  definitely  constituted, 
has  a coast- line  of  about  180  miles  and  a maximum 
extension  towards  the  interior  of  some  200  miles. 

At  the  date  of  the  Berlin  Conference  the  preseut  colonies 
of  Lagos  and  the  Gold  Coast  constitute*!  a single  colony 
j under  the  title  of  the  Gold  Coast  Colony,  but  on  the  15th 
January  1886  the  Gold  Coast  Settlements  were  erected 
into  a separate  colony.  The  coast  limits  of  the  new  colony 
were  declared  to  extend  from  5“  W.  longitude  to  2* 
E.  longitude,  but  these  limits  were  subsequently  cur- 
tailed by  agreements  with  France  and  Germany.  We 
have  already  followed  the  course  of  the  arrangements  that 
fixed  the  eastern  frontier  of  the  Gold  Coast  Colony  and  its 
hinterland  in  connexion  with  German  Togoland.  On  the 
| western  frontier  it  marches  with  the  French  colony  of  the 
' Ivory  Coast,  and  in  August  1889  the  two  Governments 
I agreed  tliat  the  frontier  should  start  from  the  neigh  bour- 
1 hood  of  the  Tanoe  lagoon,  and  river  of  the  same  name,  and 
should  be  prolonged  to  the  9th  degree  of  north  latitude 
in  accordance  with  the  treaties  concluded  by  the  two 
Governments  with  the  natives,  Great  Britain  being  allowed 
full  liberty  of  action  as  regards  the  Ashantis.  Com- 
missioners having  failed  to  agree  as  to  the  delimitation  of 
the  frontier,  plenijHitentiarieK  were  apj>ointed  in  Europe 
by  the  two  Governments,  and  on  the  12th  July  1893  an 
agreement  was  signed  setting  out  in  dt  tail  the  course  of 
the  frontier  up  to  the  9th  degree  of  north  latitude.  In 
August  1896,  following  the  destruction  of  the  Ashanti 
power  and  the  dcjiortation  of  King  Prt*m|**b,  as  a result 
of  the  second  Ashanti  campaign,  a British  protectorate 
was  declared  over  the  whole  of  the  Ashanti  territories  and 
a Resident  was  installed  at  Kuniaasi.  But  no  northern 
limit  had  been  fixed  by  the  1893  agreement  beyond  the 
9th  |iarallel,  and  the  countries  to  the  north — Gumnsi 
(Grusi),  Mossi,  and  Gurnia—  were  entered  from  all  sides 
by  rival  British,  French,  and  German  ex]**ditions.  The 
conflicting  claims  established  by  these  rival  expeditions 
may,  however,  best  be  considered  in  connexion  with  the 
struggle  for  supremacy  on  the  Middle  Niger,  and  in  the 
Chad  region,  to  which  we  must  now  turn. 

A few  days  before  the  meeting  of  the  Btrlin  Conference 
Sir  George  Goldie  had  succeeded  in  buying  up  all  the 
French  interests  on  the  Lower  Niger.  The 
British  company^!  influence  had  at  that  date  fffg9raag 
been  extended  by  treaties  with  the  native  chiefs  / chad. 
up  the  main  Niger  stream  to  its  junctiou  with 
the  Beuue,  and  some  distance  along  this  latter  river.  But 
the  great  Fulah  States  of  the  Central  Sudan  were  still 
outside  European  influence,  and  this  fact  did  not  escapu 
attention  in  Germany.  German  merchants  had  beta 
settled  for  some  years  on  the  coast,  and  one  of  them,  Herr 
Flegel,  had  displayed  great  interest  in,  and  activity  on, 
the  river.  He  recognised  that  in  the  dense3y-i>opulate*d 
•States  of  the  Middle  Niger,  Sokoio  and  Gundo,  and  in 
Borau  to  the  west  of  Lake  Chad,  there*  was  a magnificent 
field  for  Germany's  new-born  colonizing  zeal.  The  German 
African  Society  and  the  German  Colonial  Society  listened 
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eagerly  to  Herr  Flegel’s  proposals  and  in  April  1885  ho 
left  Berlin  on  a mission  to  the  Fulah  states  of  Sokoto 
and  Gando.  But  it  was  impossible  to  keep  his  intentions 
entirely  secret,  and  the  British  National  African  Associa- 
tion had  no  desire  to  see  the  French  rivals,  whom  they  had 
with  so  much  difficulty  dislodged  from  the  river,  replaced 
by  the  even  more  troublesome  German.  Accordingly  Mr 
Joseph  Thomson,  the  young  Scottish  explorer,  was  sent 
out  to  the  Niger,  anil  hud  the  satisfaction  of  concluding 
on  the  1st  Juno  1885  a treaty  with  “ Uworu,  King  of  the 
Mura iilmans  of  the  Sudan  and  Sultan  of  Sokoto,”  which 
practically  secured  the  whole  of  the  trading  rights  and  the 
control  of  the  Sultan’s  foreign  relations  to  the  British 
company.  Mr  Thomson  concluded  a similar  treaty  with 
the  Sultan  of  Gando,  so  as  to  provide  against  the  possi- 
bility of  its  being  alleged  that  Gando  was  an  independent 
state  and  not  subject  to  the  suzerainty  of  the  Sultan  of 
Sokoto.  As  Mr  Thomson  descended  the  river  with  his 
treaties,  he  met  Herr  Hegel  going  up  the  river,  with  bundles 
of  German  flags  and  presents  for  the  chiefs.  The  German 
Government  recognized  that  they  had  been  forestalled,  and, 
except  for  the  despairing  attempt  many  years  later  to 
establish  relations  with  Gando  from  Togoland,  Germany 
dropped  out  of  the  competition  for  the  Western  Sudan 
and  left  the  field  to  France  and  Great  Britain.  After  this 
first  great  success  the  National  African  Company  renewed 
its  efforts  to  obtain  a charter  from  the  British  Government, 
and  on  the  10th  July  1886  the  charter  was  granted,  ami 
the  company  became  “The  Royal  Niger  Comjiany, 
chartered  and  limited.”  In  Juno  of  the  previous  year  a 
British  protectorate  had  been  proclaimed  over  the  whole 
of  the  coast  from  the  Rio  del  Rey  to  the  Lagos  frontier, 
and  on  the  13th  January  1886  the  Lagos  Settlements  had 
been  separate!  from  the  Gold  Coast  and  erected  into  a 
separate  colony.  It  may  be  convenient  to  state  here  that 
the  eastern  boundary  of  Lagos  with  French  territory  was 
determined  in  the  Anglo-French  agreement  of  10th  August 
1889,  which  provided  that  “ the  line  of  demarcation 
between  the  spheres  of  influence  of  the  two  powers  shall 
be  identical  with  the  meridian  which  intersects  the  terri- 
tory of  Porto  Novo  at  the  Ajarra  creek,  leaving  Pokrah, 
or  Pokes,  to  the  English  colony  of  Lagos.  It  shall  follow 
the  above-mentioned  meridian  as  far  as  the  9th  degree 
of  north  latitude,  where  it  shall  stop.”  Thus  both  in  the 
Gold  Coast  hinterland  and  in  the  I^agos  hinterland  a door 
was  left  wide  open  to  the  north  of  the  9th  parallel. 

Notwithstanding  her  strenuous  efforts,  France,  in  her 
advance  down  the  Niger  from  Senegal,  did  not  succeed  in 
reaching  S go  until  the  winter  of  1890-91,  and  the  rapid 
advance  of  British  influence  up  the  river  raised  serious 
fears  lest  the  Royal  Niger  Company  should  reach  Timbuktu 
before  France  could  forestall  her.  It  was,  no  doubt,  this 
consideration  that  induced  the  French  Government  to  con- 
sent to  the  insertion  in  the  agreement  of  5th  August  1890, 
by  which  Great  Britain  recognized  France’s  protectorate 
over  Madagascar,  of  the  following  article  : — 

The  Government  of  Her  Britannic  Majesty  recognises  the  sphere 
of  influence  of  France  to  the  south  of  her  Mediterranean  poser*- 
UP  to  a lino  from  Say  on  the  Niger  to  Barmwa  on  Lake 
Uiad,  drawn  in  such  a manner  as  to  wmipriso  in  the  sphere  of 
artion  Of  the  Niger  Company  all  that  fairly  belongs  to  the  kingdom 
of  Sokoto  ; the  line  to  be  determined  by  the  commissioner*  to  be 
appointed. 

The  commissioners  never  wore  in  fact  appointed,  and 
the  proper  meaning  to  be  attached  to  this  article  subse- 
quently became  a subject  of  bitter  controversy  between 
the  two  countries.  An  examination  of  the  map  of  West 
Africa  will  show  what  (MMsibilities  of  trouble  were  left 
oj>en  at  the  end  of  1890  by  the  various  agreements  con- 
c.uded  up  to  that  date.  From  Say  on  the  Niger  to  the 
northern  limit  of  the  Lagos  frontier  there  was  no  boundary 
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line  between  the  French  and  British  spheres  of  influence. 
To  the  north  of  the  Gold  Coast  and  of  the  French  Ivory 
Coast  Colony  the  way  was  equally  open  to  Great  Britain 
and  to  France,  w-hile  the  vagueness  of  the  Say-Barruwa 
line  left  an  opening  of  which  France  was  quiek  to  avail 
herself.  Captain  Monteil  started  on  his  journey  in  1890, 
immediately  after  the  conclusion  of  the  August  agreement ; 
but  he  did  not  hesitate  to  jmss  well  to  the  south  of  the 
Say-Barruwa  line,  and  to  attempt  to  conclude  treaties  with 
chiefs  who  were,  beyond  all  question,  within  the  British 
sphere.  Still  farther  south,  on  the  Benue  river,  the  two 
exjieditions  of  Lieutenant  Mizon — in  1890  and  in  1892 — 
failed  to  do  any  real  harm  to  British  interests. 

In  1892  an  event  happened  which  had  an  important 
bearing  on  the  future  course  of  the  dispute.  After  a 
troublesome  war  with  Behanzin,  king  of  the  important 
native  state  of  Dahomey,  France  annexed  some  portion  of 
Dahomeyan  territory  on  the  coast,  and  declared  a pro- 
tectorate over  the  rest  of  the  kingdom.  In  1 894  Dahomey 
was  divided  into  two  kingdoms,  and  the  new  sovereigns 
were  appointed  by  France  and  accepted  the  French  pro- 
tectorate*. Thus  was  removed  the  barrier  whicli  had  up 
to  that  time  prevented  France  from  pushing  her  way 
Nigerwards  from  her  jtossessions  on  the  Slave  Coast,  as 
well  as  from  the  Upper  Niger  and  the  Ivory  Coast.  Mean- 
while her  progress  from  both  these  directions  had  been 
considerable,  and  in  particular  Timbuktu  had  been  occupied 
in  the  lost  days  of  1893» 

In  1894  it  apj tears  to  have  been  suddenly  realized  in 
France  that,  for  the  development  of  the  vast  regions  which 
she  was  placing  under  her  protection  in  West  Africa,  it 
was  extremely  desirable  that  she  should  obtain  free  access 
to  the  navigable  portions  of  the  Niger.  In  the  neighbour- 
hood of  Bussa  there?  is  a long  stretch  of  the  river  so  im- 
peded by  rapids  that  navigation  is  practically  impossible, 
except  in  small  l>oats  and  at  considerable  risk.  Below 
these  rapids  France  had  no  foothold  on  the  river,  both 
bunks  from  Bussa  to  the  sea  being  within  the  British 
sphere.  In  1890  the  Royal  Niger  Company  had  concluded 
a treaty  with  the  Eiuir  and  chiefs  of  Bussa  (or  Borgu ) ; but 
the  French  declared  that  the  real  paramount  chief  of  Borgu 
was  not  the  king  of  Bussa,  but  the  king  of  Nikki,  and 
three  expeditions  were  desjiatched  in  hot  hast**  to  Nikki 
to  take  the  king  under  French  protection.  Sir  George 
Goldie,  however,  was  not  to  be  baffled.  While  main- 
taining the  validity  of  the  earlier  treaty  witli  Bum*,  he 
despatched  Captain  (now  General)  Lugard  to  Nikki,  and 
Captain  Lugard  was  successful  in  distancing  all  his  French 
competitors  by  several  days,  reaching  Nikki  on  the  5th 
November  1894,  anil  concluding  a treaty  with  the  king 
and  chiefs.  The  French  expeditions,  which  were  in  great 
strength,  did  not  hesitate  on  their  arrival  to  compel  the 
king  to  execute  fresh  treaties  with  France,  and  with  these 
in  their  possession  they  returned  to  Dahomey.  Shortly 
afterwards  a fresh  act  of  aggression  was  committed.  On 
13th  February  1895  a French  officer,  Commandant  Toutce, 
arrived  on  the  right  bank  of  the  Niger  opposite  Bajibo 
and  built  a fort.  His  presence  there  was  notified  to  the 
Royal  Niger  Company,  who  protested  to  the  British 
Government  against  this  invasion  of  their  territory.  Lord 
Rosebery,  who  was  then  foreign  minister,  at  once  made 
inquiries  in  Paris,  and  received  the  assurance  that  Com- 
mandant Touteo  was  “a  private  traveller.”  Eventually 
Commandant  Toutcc  was  ordered  to  withdraw,  and  the 
fort  was  occupied  by  the  Royal  Niger  Compands  troops- 
Commandant  Toutoe  subsequently  published  the  official 
instructions  from  the  French  Government  under  which  he 
had  acted.  It  was  thought  that  the  recognition  of  the 
British  claims,  involved  in  the  withdrawal  of  Commandant 
Toutee,  had  marked  the  final  abandonment  by  Franco  of 
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the  attempt  to  establish  herself  on  the  navigable  portions  of 
the  Niger  below  Buasa,  but  in  1897  the  attempt  was  renewed 
in  the  most  determined  manner.  In  February  of  that  year 
a French  force  suddenly  occupied  Bus®,  and  this  act  was 
quickly  followed  by  the  occupation  of  Gomba  and  Ilo 
higher  up  the  river.  In  November  1897  Nikki  was 
occupied.  The  situation  on  the  Niger  had  so  obviously 
been  outgrowing  the  capacity  of  a chartered  company  that 
for  Borne  time  before  these  occurrences  the  assumption  of 
responsibility  for  the  whole  of  the  Niger  region  by  the  i 
Imperial  authorities  had  been  practically  decided  on  ; and 
early  in  1898  Colonel  Lug&rd  was  sent  out  to  the  Niger  > 
with  a number  of  Imjierial  officers  to  raise  a local  force  in 
preparation  for  the  contemplated  change.  The  advance 
of  the  French  forces  from  the  south  and  west  was  the 
signal  for  an  advance  of  British  troops  from  the  Niger, 
from  Lagos  and  from  the  Gold  Coast  protectorate.  Tin.* 
situation  thus  created  was  extremely  serious.  The  British 
and  French  flags  were  flying  in  close  proximity,  in  some 
cas?*  in  the  same  village.  Meanwhile  the  diplomatists 
were  busy  in  London  and  in  Paris,  and  in  the  latter  capital 
a commission  sat  for  many  months  to  adjust  the  conflicting 
claims.  Fortunately,  by  the  tact  and  forbearance  of  the 
officers  on  both  sides,  no  local  incident  occurred  to  precipi- 
tate a collision,  and  on  the  14th  June  1898  a convention 
was  signed  by  Sir  Edward  M orison  and  M.  Hauotaux, 
which  finally  removed  all  causes  of  dispute  as  to  the 
spheres  of  influence  of  the  two  countries  in  West  Africa  ; 
and,  subject  to  the  division  of  the  small  area  in  the 
hinterland  of  the  Gold  Coast  and  Togolnnd  between  Great 
Britain  and  Germany,  which  was  effected  in  November 
1899,  completed  the  partition  of  this  part  of  the  continent. 

The  settlement  effected  was  in  the  nature  of  a compro- 
mise. France  withdrew  from  Bussa,  Gomba,  and  Ilo,  the 
frontier  line  west  of  the  Niger  being  drawn  from 
Frtoch  the  9th  parallel  to  a point  10  miles,  as  the  crow 
nttemtai  flies,  above  Giri,  the  port  of  Ilo.  France  was 
tl>u-s  shut  out  from  the  navigable  jwrtion  of  the 
Middle  and  Lower  Niger ; but  for  purely  com- 
mercial purposes  Great  Britain  agreed  to  lease  to  France 
two  small  plots  of  land  on  the  river — -the  one  on  the  right 
lank  between  Lealia  and  the  mouth  of  the  Moshi  river, 
the  other  at  one  of  the  months  of  the  Niger.  By  accept- 
ing this  line  Great  Britain  abandoned  Nikki  and  a great 
part  of  Borgu,  as  well  as  some  part  of  Gando  to  France. 
L“«t  of  the  Niger  the  Say-Barruwa  line  was  modified  in 
tAVour  of  France.  From  the  point  indicated  10  miles 
above  Giri  the  boundary  follows  the  Niger  as  far  as  the 
mouth  of  a dr}’  water-course  called  the  Dallul  Mauri, 
*hich  it  follows  till  it  cuts  the  circumference  of  a circle 
d^awu  from  the  centre  of  the  town  of  Sokoto  with  a radius 
of  a hundred  miles.  The  line  then  follows  the  northern 
arc  of  this  circle  till  its  point  of  interaction  with  the  14th 
Jaru.M  of  north  latitude,  which  it  follows  eastwards  for 
a , ^nce  70  miles,  then  dips  due  south  until  it 
parallel  of  13‘ 20' north  latitude,  then  runs 
Ward*  along  this  parallel  for  a distance  of  250  miles, 
*;n  due  north  until  it  regains  the  14th  parallel, 
'■»  runs  eastwards  again  along  that  jtarallel  as  far  as  its  : 
ersitttion  with  the  meridian,  passing  35'  east  of  the  i 
. R‘.  town  of  Kuka,  and  thence  follows  this 

'rjcluin  south  wards  until  its  intersection  with  the  southern 
t Chad*  at  which  ]K>int,  it  w ill  be  remembered,  ( 
it  * rig!o-0errnan  frontier  reaches  its  northern  limit.  This 
K p'!?!", t0  Frailce  p»ts of  both  Sokoto  and  Bornu.  I n | 

. n , hinterland  the  French  withdrew  from  Wa, 

cul'L  l , ta*n  al*aodoneil  all  claim  to  Mossi,  though  the 
b'liMve  country,  together  with  a further  ex-  I 

deck  6 1*^*1  *n  territory  assigned  to  both  countries,  is 
' **  c^iually  free,  so  far  as  trade  aud  navigation  | 


are  conc^rrned  to  the  subjects  and  protected  persons  of 
both  nationalities.  The  western  boundary  of  the  Gold 
Coast  was  prolonged  along  the  Black  Volta  as  far  as  lati- 
tude 11“  north,  and  this  j<arallel  was  followed  with  slight 
deflections  to  the  Togo  land  frontier.  In  consequence  of 
the  acute  crisis  which  shortly  afterwards  occurred  between 
France  and  Great  Britain  on  the  lrpj»er  Nile,  the  ratifica- 
tion of  this  agreement  was  delayed  until  after  the  conclu- 
sion of  the  Fashoda  agreement  of  March  1899  already 
referred  to.  In  1900  the  two  jj&telies  on  the  Niger  leased 
to  France  were  selected  by  commissioners  representing  the 
two  countries,  and  in  the  same  year  the  Anglo-French 
frontier  from  Lagos  to  the  west  bank  of  the  Niger  was 
delimited.  But  east  of  the  Niger  to  Lake  Chad  it  had 
not  been  found  jsMsible  even  to  make  a survey  of  the 
country  through  which  the  boundary  will  run,  before  the 
close  of  the  19th  century. 

The  settlement  of  the  matters  in  dispute  with  Franco 
enabled  the  British  Government  to  carry  out  several 
changes  in  the  administration  of  British  Nigeria,  which 
had  been  in  contemplation  for  some  time.  On  the  1st 
January  1900  the  Imperial  authorities  took  over  the  whole 
of  the  territories  of  the  Royal  Niger  Comjjany,  which, 
with  reduc**d  capital,  became  henceforth  a purely  com- 
mercial undertaking.  The  Lagos  protectorate  was  ex- 
tended to  the  northwards,  the  Niger  Coast  Protectorate 
became  Southern  Nigeria  with  extended  frontiers,  and  the 
greater  part  of  the  territories  formerly  administered  by  the 
comfiany  were  constituted  into  Northern  Nigeria — all 
three  administrations  being  placed  under  the  Colonial 
Office.  In  like  manner  France,  having  definitely  fixid 
her  international  frontiers,  turned  her  attention  to  a 
rearrangement  of  her  possessions.  The  French  Sudan 
was  abolished  os  an  administrative  entity,  large  slices 
of  territory  were  added  on  to  Dahomey,  the  Ivory 
Coast  Colony,  French  Guinea,  and  Senegal,  the  portions 
not  assigned  to  these  colonies,  all  of  which  were  placed 
under  civil  administration,  being  created  military  districts. 
For  the  limits  assigned  to  the  various  French  colonies  in 
West  Africa,  reference  must  be  made  to  the  articles  deal- 
ing with  each. 

There  are,  around  the  coast,  numerous  islands  or  groups 
of  islands,  which  are  regarded  by  geographers  as  outliers 
of  the  African  mainland.  The  majority  of  these 
African  islands  were  occupied  by  one  or  other  of 
the  Euro i torn  Powers  long  before  the  period  of 
continental  partition.  The  Madeira  Islands  to  the  west  of 
Morocco  ; the  Bissagos  Islands,  off  the  Guinea  Coast ; aud 
Prince’s  Island  and  St  Thomas'  Island,  in  the  Gulf  of 
Guinea,  are  Portuguese  |>ossessions  of  old  standing ; while 
in  the  Canary  Islands  and  Fernando  Po  Spain  possesses 
remnants  of  her  ancient  colonial  empire  which  are  a more 
valuable  asset  than  any  she  lias  acquired  in  recent  times 
on  the  mainland.  St  Helena  in  the  Atlantic,  Mauritius, 
and  some  small  groups  north  of  Madagascar  in  the  Indian 
Ocean,  are  British  jKissossions  acquired  long  prior  to  the 
opening  of  the  last  quarter  of  the  19th  century.  Zanzibar, 
Pemba,  and  some  smaller  islands  which  the  Sultan  was 
allowed  to  retain  were,  as  has  already  been  stated,  plaet  d 
under  British  probation  in  1890,  ami  the  island  of  Socotra 
was  placed  under  the  “ gracious  favour  and  protection  ” of 
Great  Britain  on  23rd  April  1886.  France’s  ownership 
of  Reunion  dates  back  to  the  17th  century,  but  the 
Comoro  Archipelago  was  not  placed  under  h rench  protec- 
tion until  April  1886.  None  of  these  islands,  with  the 
exception  of  the  Zunziiwir  group,  have,  however,  materially 
affected  the  jartition  of  the  continent  and  they  need  not 
bo  enumerated  in  the  table  which  follows,  liut  the  im- 
portant island  of  Madagascar  stands  in  a different  categoty, 
both  on  account  of  its  size  and  because  it  was  during  the 
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period  under  review  that  it  passed  through  the  various  ! 
stages  which  led  up  to  its  becoming  a French  colony.  The  ; 
first  step  was  the  placing  of  the  foreign  relations  of  the  1 
island  under  French  control,  which  was  effected  by  the 
treaty  of  17th  December  1885,  following  the  Franco- 
Malagasy  war  that  had  broken  out  in  1883.  In  1890 
Great  Britain  and  Germany  recoguized  a French  protec- 
torate over  the  island,  but  the  Hova  government  declined 
to  acquiesce  in  this  view,  and  in  May  1895  France  sent 
an  ex|ieditiou  to  enforce  her  claims.  The  capital  was 
occupied  on  1st  October  in  the  same  year,  when  Queen 
Kanava'oua  signed  a convention  recognizing  the  French 
prot*ctorat*-*.  In  January  1896  the  island  was  declared  a 
French  possession,  ami  on  6th  August  was  declared  to  lie 
a French  colony.  In  February  1897  the  last  vestige  of 
ancient  rule  was  swept  away  by  the  de|»ortalU>n  of  the  queen. 

Although  the  “ Brussels  Act  ” of  1890  did  not  affect  the 
actual  territorial  jiartition  of  Africa,  it  liad  a direct  tx-aring 
The  on  the  manner  in  which  the  Powers  discharged 
Bruirfi  the  obligation*  which  they  assumed  in  acquiring 
Act  ©/  African  territory,  and  must  therefore  be  briefly 

,890'  referred  to  here.  The  British  Government  had 

for  long  borne  the  greater  jiart  of  the  burden  of  combating 
the  slave  trade  on  the  east  coast  of  Africa  and  in  the  Indiau 
Ocean,  but  the  chang'd  conditions  which  resulted  from 
the  appearance  of  other  European  Powers  in  Africa  induced 
Lord  Salisbury,  then  foreign  a.'cretary,  to  address,  in  the 
autumn  of  1888,  an  invitation  to  the  King  of  the  Belgians 
to  take  the  initiative  in  inviting  a conference  of  the  Powers 
at  Brussels  to  concert  measures  for  “ the  gradual  suppres- 
sion of  the  slave  trade  on  the  continent  of  Africa,  and  the 
immediate  closing  of  all  the  external  markets  which  it  still 
supplies.”  The  conference  assembled  in  November  1889, 
and  on  the  2nd  July  1890  a “General  Act”  was  signed 
subject  to  the  ratification  of  the  various  Governments 
represented,  ratification  biking  place  subsequently  at 
different  dates,  and  in  the  case  of  France  with  certain 
narrations.  The  General  Act  began  with  a declaration  of 
the  in  •an*  which  the  Powers  were  of  opinion  might  be  most 
effectually  adopted  for  “ putting  an  end  to  the  crimes  and 
devastations  engendered  by  the  traflic  in  African  slaves, 
prot  -cting  effectively  the  aboriginal  [xjpulatioiLS  of  Africa, 
and  ensuring  for  that  vast  continent  the  lienefits  of  peace 
and  civilization.”  It  proceeded  to  lay  down  certain  rules 
and  regulations  of  a practical  character  on  the  lines  sug- 
gested. The  Act  covers  a wide  field,  and  includes  no  less 
than  a hundred  separate  articles.  It  established  a zone 
“between  the  20th  parallel  of  north  latitude  and  the 
22nd  parallel  of  south  latitude,  and  extending  westward 
to  the  Atlantic  Ocean  and  eastward  to  the  Indian  Ocean 
and  it*  dependencies,  comprising  the  islands  adjacent  to  | 
the  coast  a*  far  as  100  nautical  mile*  from  the  shore,” 
within  which  the  importation  of  firearms  and  ammuni- 
tion was  forbidden  except  in  certain  specified  cases,  and 
within  which  also  the  Powers  undertook  either  to  prohibit 
altogether  the  ini|»ortation  and  manufacture  of  spirituous 
liquors,  or  to  iiiqxwe  duties  not  below  an  agreed-on  mini- 
mum. An  elaborate  s-ries  of  rules  were  framed  for  the 
prevention  of  the  transit  of  slaves  by  sea,  the  conditions 
on  which  European  Powers  were  to  grant  to  natives  the 
right  to  fly  the  flag  of  the  protecting  Power,  and  regulat- 
ing the  procedure  connected  with  the  right  of  search  on 
vessels  flying  a foreign  Hag.  The  Brussels  Act  was  in 
effect  a joint  declaration  by  the  signatory  Powers  of  their 
joint  and  several  responsibility  towards  the  African  native 
and  notwithstanding  the  fact  that  many  of  its  articled 
have  proved  difficult,  if  not  .nibble,  of  enforcement, 
the  solemn  engagement  taken  by  Europe  in  the  face  of  the 
world  ha*  undoubtedly  exercised  a material  influence  on 
the  action  of  several  of  the  Powers. 


Thus  by  the  close  of  the  19th  century  the  political 
partition  of  Africa  luul  practically  lx*en  completed.  There 
remained  still  for  settlement  various  questions  of 
frontier,  as  between  Great  Britain,  Egypt,  and 
Abyssinia  in  North  East  Africa,  and  between 
France  and  Morocco  in  the  north-western  corner 
of  the  continent.  The  limits  of  Barotscknd  to  the  we>t 
had  to  be  determined  by  Great  Britain  and  Portugal, 
and  much  delimitation  work  had  still  to  lx?  done.  But 
in  its  brood  outlines  the  jiartition  of  Africa  was  begun 
and  ended  in  the  short  space  of  a quarter  of  a century. 
Much  labour  is  necessary  before  the  actual  ami  of  the 
continent  and  it*  subdivisions  can  be  accurately  deter- 
mined, but  in  the  following  table  the  figures  are  at  least 
approximately  correct,  and  may  be  taken  to  represent  the 
I*oiitical  situation  in  Africa,  from  the  European  stand- 
point, at  the  o|x*ning  of  the  20th  century.  It  is  perhaps 
well  to  add  that  in  fact  large  areas  of  the  sphere*  assigned 
to  different  Kurojiean  Powers  are  still  under  native  rulers 
who  liavc  in  no  way  admitted  the  title  of  their  European 
overlord*. 


Position  ix  1900. 


Cape  Colony  277,151 

Natal  and  ftululand 29,434 

Basutoland  .......  10,81 

Roe  h nan  aland  ........  386,200 

Transvaal  Colony  ......  119,139 

Orange-  River  Colony 4 *.326 

Rhodesia  000,000 

British  Central  Africa  Protectorate  ....  42,217 

British  Fast  Africa  and  Uganda  \ q-q 

Protectorate*  ; including  Nile  basin  to  10*  N.  / * * ' 

Somaliland  . . . . . , . . 08,000 

Northern  Nigeria 310,000 

Southern  Nigeria 21,500 

I Ago*  and  Yoruha  .......  20,500 

Gold  Coast  (and  hinUrLnuI} 74,500 

Sierra  Leone 33,100 

Gambia 3,550 


Total  British  Africa  . . 

French— 

Algeria  Proper 

Algerian  Sahara 

Tunis 

Senegal  . 

Guinea  

Ivory  Coast 

Dahomey  ........ 

Sudan  Military  District* 

Congo  and  Gamut 

Bagirini,  Wadai,  Kaneni 

Sahara,  including  Tibesti  ..... 

Somaliland 

Madagascar 

Total  French  Africa  . 

German  — 

East  Africa 

South-West  Africa 

Cameroon . 

Togoland . 

Total  German  Africa  . . 

Italian — 

Eritrea  . 

Somaliland 

Total  Italian  Africa  . . 

PoRTl’UUEaE- 

Guinea 

Angola 

East  Africa 


Total  Portuguese  Africa 


2.713.910 


134,474 

123.500 

51.000 
182,000 

92.000 
119,900 

59.000 
. 183.000 

990.000 

126.000 
. 1,892,000 

14.000 

228.500 


. 385.000 

322,450 
191.130 
34,800 

. 933JtS0 


88,500 

100,000 

188.500 


4,894 

484,730 

301,000 

790,124 
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A F R I C 

SfASttH— 

£d*°re w.ioo 

Mum  Kirer 

Total  Sjwnish  Africa  . . . ] 69,lf>0 

Tnuutm— 

Iripoii  mi  Braghari 398.900 

&irrn*x— 

?S|*|2K  •„  , 400,000 

Auglo-Egyptian  Sudan 610  000 

Tula)  Egyptian  Africa  . . 1.010,000 

Separate  States— 

Congo  Free  State 90O ,000 

219,000 

320,000 

Total  Indojicndent  Africa  . . 1.191,000 

Tima  collecting  the  lolalu,  ire  m that  at  Iho  present  day  (1901) 
A,nc*  u |H>rTioiit‘fj  out  among  the  I’owm  as  follows 

Bdtnd.  Africa 

Preniii  Africa  (including  Jladagawtar)  ! ' 3 soi'ort 

German  Africa  . . 

"*"***■  BBS 

Carried  forward 7,610,765  j 


A — A G A 

| _ Brought  forward  . 

[ Portuguese  Africa  . 

Spanish  Africa  . . * 

Turkiah  Africa  . . \ 

Egyptian  Africa 
iQUqxmifQt  Africa. 
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7, 640,764 
790,124 
169,160 
398,900 
1,010.000 
1,491,000 


Tutal  Africa  (including  Madagascar)  . 11,499,03$ 

l..tir0',1«lr*  ^H',',:,'“e.,’T'  Map  / 4/W"*  h Treaty,  3 roh. 
Unidon,  1896.— Scorr  k£i.T>E.  Partition  of  A/rio a.  2nd  cl 

'n!?LTt  Oevrla/imrnt  of  Afrita.  London, 
iflS'Zrss1^  Lt  Par,"»i  H<>‘‘lor  dr  I'Afriej nr.  Bruwola] 
1888. -Costa  CoaIU.es  r.B  Kinskv.  U Continent  Afrieain- 
Manuel  Jr  DtpUmalt.  Pari.,  1897.  — Oktkot.  Convention, 
Interna'lonate,  . . <n  Afriyue,  Bnuacls,  1898.—  Sib  IXacnv 
JOHHETOX.  Colmtatlum  of  Afrita.  Cambridge,  1899. — ItEEVKa. 

International  Beginning,  of  Conao  FmStaU.  Baitinjore  1891  — 

Jl'su.  DtoUtU  Kolonien.  Uipaig,  1884.— Kabol  PHnf  JaKrt 
ht.nl^K,,  kolonialpoldik . Gotha,  1889.— Dutar.  Hiioin  d , 
la  Caleuuatum  AlUmande.  Pari*,  1890.— l>*w IIAUI-W.  UiAoir, 
at  la  Question  Colonial*  en  France.  Pari*,  1891. — A us,  A la 
lunqueUdu  Tchad.  Pari*.  1891. -Ca  Mo*.  Dt  Saint-Louis  au 
port  tU  TomUwkicUu  Paris,  1891.— Chafer.  ConatUU  Algtri- 
tnn*.  I aria,  1892.— Hinge H.  Du  Siyer  au  Golfe  dc  Uutnde  par 
It  paytdt  KoHytl  It  Alotsi.  Pari.,  1892. — M'Debjcott.  British 
Last  Africa.  London,  1893. — Luuard.  The  Rise  „/  our  Bust 
African  Empire,  London,  1893.— Lucas.  Historical  Geography 
of  the  British  Colonies.  Os  fold  1894,  «t  sq.—  Petit.  Organtsa- 
tun*  des  colonics  f multiset  ct  des  pays  d<  protectory,  Paris,  1894. 

(J.  8.  K.) 


Africa,  South.  Sec  South  Aesica. 
Africa,  Central.  See  Central  Africa. 
Africa,  East.  See  Eaht  Arnica. 


,,A®a  Khan  I.,  Hus  Highness  the  (1800-1831),  wai 
he  aue  weurtled  by  general  consent  to  Hasan  Au  Shah 

ir,  l"  Kh"U'  in  curl>'  life>  he  firat  settle.] 

w liotnbny  trader  the  protection  of  the  British  Govern 

fr^Ar.  ,,elk“vwl  10  hare  <»««*oded  in  direct  line 
' T Fati"“b  *he  danghtor  of  the  Prophet 

AIis«m,HtKMera,  having  married  a dnughtei 
,|  , ”*  ‘jje  rolers  of  Penda  before  the  time  ol 

rovuM,"0'  ’ ^ lillan  llu“d  hia  descent  from  the 
« PBrS?,.from  ,h*  “«*  ^‘iiiote,  almost 
Ftfvit  vl  fj68,  His  a,lce3^°r«  had  also  ruled  in 

v.-.r  7 Kha¥*.of  tlle  Benl-Fatamitea  for  n number  of 
Ki,  * |,er,<X  a>eval  witb  ,he  c™»Jes-  Before  the 
PLrsi“  he  W,“  afltrinted  by  the 
«“  ST  A1‘  Shah  ">  U>  g°vemor-general  of  the 
important  province  of  Kerman.  His  rule 
«;-Acitv  I„  r>.fir,n"t'“''S,  mo<^eration.  and  high  political 
the7ri«,Ublhe  for  » lon«  *»«  i“  "Gaining 

nlttmurb  hi  L <Ujd  ®n1fidcncc  of  his  master  the  Shall, 
jralotuvTn  ,b  1 "T  bc®fl  Wi,h  l-Biti.uul  intrigues  and 
internal  t„rl  V ,lttrt  afinyai  and  court  favourites  and  with 
ZZln  ^0-  iM  ‘he  fate  usual  ,o 

incurred  the  °r]fIto  . cn«ntries  overtook  him,  and  he 
Sew  fr,„„  n Kirta  Btspleasure  of  Fateh  Ali  Shah.  He 
toritorv  nJT^  “nd  f"“ght  f,rolec‘ion  in  British 
making  tf"??  *®  *ttl0  down  eventually  in  India, 
bn  Afnhiin  tv  U hend^Martera.  At  that  period  the 
OTer  frou,  ‘Ar  at  height,  and  in  crossing 
heJZjTf-  ,h?'«h  Afghanistan  the  Aga  Khan 
lititish  innv  T.v'  rvoAemig  valuable  seniees  to  the 
British.  \ ( CASt  *n  his  lot  for  ever  with  the 

ii'rvirvH  ,*n  W 'ears  rendered  similar  conspiemous 

fcrfp  ntmJfTv  .thc  Scinde  campaign,  when  his 
tin;  frontier  irit  N“I"t'r  ">  the  process  of  snbdning 
the  A *'*'  a !irge  number  of  whom  acknowledged 

hi,  Zl  ‘ Tn"  y “ tieir  ri'iritua)  head.  Xa,,ier  held 
' m esteem,  and  entertained  a very 


I high  opinion  of  his  political  acumen  and  chivalry  ns  a 
| l«d«r  aud  .soldier.  The  .Aga  Khan  reciprocated  the 
j distinguished  British  commander’s  confidence  ami  friend- 
ship by  giving  rejieated  proofs  of  his  devotion  and  attach- 
ment to  the  British  Government,  ami  when  he  finally 
.settled  down  in  India,  his  position  as  the  leader  of  the 
large  Ismailiah  section  of  Mahoniniedan  British  subjects 
was  recognized  by  the  Government,  and  the  title  of  His 
Highness  was  conferred  on  him,  with  a large  pension. 
From  that  tune  until  his  death  in  1881,  the  Aga  Khan, 
while  leading  the  life  of  a jraceful  ami  peacemaking 
citizen,  under  the  protection  of  British  rule,  continued  to 
discharge  his  sacerdotal  functions,  not  only  among  his 
followers  in  India,  but  towards  the  more  numerous  com- 
inanities  which  acknowledged  his  religious  sway  in 
i distant  countries  such  as  Afghanistan.  Khox-assan,  Persia, 
Arabia,  Central  Ana,  and  even  distant  Syria  and  Morocco. 
He  remained  throughout  unflinchingly  loyal  to  the 
British  AVr/,  and  by  his  vast  and  unquestioned  influence 
among  the  frontier  tribes  on  the  northern  borders  of 
India  he  exercised  a control  over  their  unruly  and  wild 
passions  in  times  of  trouble,  which  proved  of  invaluable 
service  in  the  several  expeditions  led  by  British  arms  on 
the  north-west  frontier  of  India.  He  was  also  the  means 
of  checking  the  fanaticism  of  the  more  turbulent 
Mahotnmedans  in  British  India,  which  in  times  of  internal 
troubles  and  misunderstandings  finds  vent  in  the  ahape  of 
religious  or  political  riots. 

He  was  succeeded  by  his  eldest  son,  Aga  Kiiam  II. 
This  prince  continued  the  traditions  and  work  of  liia 
father  in  a manner  that  won  the  approbation  of  the  local 
Government,  and  earned  for  him  thc  distinction  of  a 
knighthood  of  the  order  of  the  Indian  Empire,  and  a scat 
iu  the  Legislative  Council  of  Bombay. 

Aga  Khan  III.  (Sultan  Mahommcd  Shah),  only  son  of 
the  foregoing,  succeeded  him  on  his  death  in  1885,  and  is 
the  present  head  of  the  family  and  its  devotees,  lie  was 
born  in  1877,  and,  under  the  fostering  care  of  his  mother,  a 
daughter  of  the  ruling  house  of  Persia,  has  lieen  given  not 
only  that  religious  and  oriental  education  which  his  jxwition 
us  the  religious  leader  of  the  Ismailiahs  made  indispensable, 
but  a sound  European  training,  a boon  denied  to  his  father 
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agades  — agnosticism 
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and  grandfather.  This  blending  of  the  two  system. .of 
education  has  produced  the  happy  result  offittmgthia 
Moslem  chief  in  an  eminent  degree  both  for  the  aacerdoUd 
functions  which  appertain  to  his  spiritual  tweitton  ami 
for  those  KK-ial  duties  of  a great  and  enlightened  leader 
which  he  is  called  upou  to  discharge  by  virtue  ' I 
mwition.  He  has  travelled  in  distant  parte  of  the  world 
to  receive  the  homage  of  Ids  followers,  and  with  the  object  i 
either  of  settling  differences  or  of  advancing  their  welfare  | 
by  pecuniary  help  and  ]*rsonal  adv.ee  and  guidance. 

The  ^distinction  of  a Knight  Commander  of  the  Indian 
Empire  was  conferred  14x01  him  by  Queen  Visions , ra 
1897,  and  he  lias  received  like  recognition  for  h‘s  public 
services  from  the  German  Emperor,  the  bultan  of  Turkey, 
the  Shah  of  Persia,  and  other  potentates. 

(m.  m.  Bh.) 

Agades.  See  Sahara. 

A sc  assiz,  Alexander  (Emanuel)  (1835- 

T American  scientist,  son  of  Louts  Agassiz,  was 

horn  in  Neuchitel,  Switzerland,  17th  December  18W. 

He  came  to  the  United  States  with  his  father  in  18*6, 
graduated  at  Harvard  in  1855,  subsequently  studying 
engineering  and  chemistry,  and  taking  the  degree  of 
lmchelor  of  science  at  the  I-awrence  Scientific  School  of 
the  same  institution  in  1857  ; taught  for  a time  in  his 
father's  school  for  girls  in  Cambridge;  and  in  18j9 
entered  upon  his  scientific  career  by  becoming  an  assistant 
in  the  United  States  Coast  Survey.  Thenceforward  he 
became  a specialist  in  marine  ichthyology,  but  devoted 
much  time  to  the  investigation,  superintendence,  and 
exploitation  of  mines,  being  superintendent  of  the  Calumet 
and  Hecla  copper  mines,  Lake  Superior  (the  richest  m 
the  world)  from  1866  to  1869,  and  afterwards,  as  a 
stockholder,  acquiring  a fortune,  out  of  which  he  gave  to 
Harvard,  for  the  Museum  of  Comparative  Zoology  and 
other  purposes,  some  $500,000.  In  1875  he  surveyed 
Lake  Titicaca,  Peru ; examined  the  copper  mines  of  1 era 
and  Chile ; and  made  a collection  of  Peruvian  antiquities 
for  the  museum,  in  which  he  had  been  an  assistant,  under 
his  father,  from  time  to  time,  and  of  which  he  was  curator 
1874  85,  when  he  resigned.  He  assisted  Sir  Wynne 
Thomson  in  the  examination  and  classification  of  the 
collections  of  the  Challenger  exploring  expedition,  and 
wrote  tho  Review  of  the  Echini  (2  vols.,  1872-74)  in  the 
reports.  Between  1877  and  1880  be  took  part  in  the 
three  dredging  expeditions  of  the  steamer  Blake,  of  the 
United  States  Coast  Survey,  and  presented  a full  account 
of  them  in  two  volumes  (1888).  Of  his  other  writings 
on  marine  zoology  most  are  contained  in  the  bulletins  and 
memoirs  of  the  Museum  of  Comparative  Zoology  ; but  he 
published  in  18G5  (with  Elizabeth  Cary  Agassiz,  his 
father’s  wife)  Seaeidt  Studiee  in  Natural  Jlietory,  a work 
at  once  exact  and  stimulating,  and  in  1871  a volume  on 
the  Marine  Auimalt  of  MauaehueetU  Bat/. 

Agen,  chief  town  of  department  Lot-et- Garonne, 
Fran",  380  miles  S.S.W,  of  Paris,  on  railway  from  Bor- 
deaux to  Cette.  The  Garonne  is  here  crossed  by  a suspen-  1 
sion  and  two  stone  bridges  ; one  of  the  latter,  a fine  structure 
of  twenty- three  arches,  carries  the  lateral  canal.  Amongst 
the  public  buildings  are  the  cathedra!  of  St  Capnui  (who 
introduced  Christianity  in  the  3rd  century  ),  parts  of  which 
date  from  the  12th  and  13th  centuries,  and  the  ancient 
church  of  the  .lacobins.  The  industries  include  the  manu- 
facture of  drugs  and  pottery,  ami  there  are  phosphate  and 
dye  works.  Agen  is  noted  for  fine  prunes,  in  which,  as 
well  also  in  other  fruits,  it  carries  on  considerable  trade, 
ll  was  the  birthplace  of  Joseph  Scaliger  the  philologist, 
the  naturalist  Lacephde,  aud  the  poet  Jacques  Boe,  better 


known  as  Jasmin.  Population  (1881),  17,098;  (1891), 
18,463  ; (1896),  18,389. 

Aggregation,  States  of.  See  Cosoe-xba- 
tick  of  Gases. 

Aw|  ra,  formerly  Sa*  Filippo  »’ Agouti),  a town  of  the 
province  of  Catania,  Sicily,  Italy  9 miles  S E.  from  Nicosia, 
standing  2133  ft.  above  seo-level,  with  sulphur  mines  and 
flour  mills.  It  b tho  ancient  Argyrium,  one  of  tho  oldest 
of  the  Kikclian  towns,  and  was  colonized  by  Timoleon,  the 
liberator  of  Syracuse,  in  339  B.C.  It  was  the  birthplace  of 
the  historian  Diodorus  Siculus  (1st  cent.  B.C.).  Population 
| 13,498(1881);  17,749  (1901). 

Agnew,  David  Hayee  1818-1892),  American 
surgeon,  was  born  in  Lancaster  ctranty,  Pcnnsylvam^  on 
24th  November  1818.  He  graduated  from  ‘be  nmd.cal 
department  of  the  University  of  Pennsylvania  in  1838,  and 
a few  years  later  set  up  in  practices!  ^iladelphiaandUxame 
a lecturer  at  the  Philadelphia  School  of  Anatomy.  He  was 
appointed  surgeon  at  the  Philadelphia  Hospital  m 1854,  and 
was  the  founder  of  its  pathological  museum.  1 or  ^en^six 
years  ( 1 863-89)  he  was  connected  with  the  medical  facu  ) 
of  the  University  of  Pennsylvania,  being  elected  professor 
Of  operative  surgery  in  1870  and  * 

principles  and  practice  of  surgery  rathe  ollow.ngym 
From  1865  to  1884-  except  for  a br,ef  mtcrval-  e as 
a surgeon  at  the  Pennsylvania  Hospital.  During  the 
American  Civil  War  he  was  consulting  surgeon  in  the 
Mower  Army  Hospital,  near  Philadelphia,  »"d  acquued 
I considerable  reputation  for  his  o|  fra  t ions  in  of 

shot  wounds.  He  attended  as  operate^  surgeon  when 
President  Garfield  was  fatally  wounded  by  the  “ 

1 assassin  in  1881.  He  was  the  author  of  several 
most  important  one  being  a thre^vdutne,  ffoi  ^ P'" 
and  Practice  of  Suryery.  He  died  at  Philadelplua  on 
22nd  March  1892. 

Aenoaticlsm.  -The  term  “agnostic”  was i m- 
vcnted"y  Huxley  in  1869  to  describe  the  pWosoph^d 
and  religious  attitude  of  those  who  ho 
have  scientific  or  real  knowledge  of  phenomena  only,  and 
that  so  far  as  wlrnt  may  lie  be^nd  phenomena  is 
[ cemed — God,  immortality,  Ac .-there  is  no .evidenre  which 
entitles  us  either  to  deny  or  aflirm  anything.  -nll8 

itself  is  as  old  as  Scepticism  (q.v.) ; but  «ho  ,„to 

“agnostic”  and  “agnosticism”  were  applied  hylluxey 

sum  up  his  deductions  from  those  rontempoiap  de«i<£ 
menu  of  metaphysics  with  which  the  names  of ^mUton 
(“tho  Unconditioned”)  and  Herbert  Spencer  ( he  U B 
knowablo  ”)  were  associated ; and  it  is  lmportii  t, 
fore,  to  fix  precisely  his  own  intellectual  standpoint 
matter.  Though  Huxley  only  began  to  use  the  term 
“agnostic"  in  1869,  his  opinions  had  taken  9>“r?  ", 
time  before  that  date.  In  a letter  to  Charles  Kmg*^ 
(23rd  September  1860)  ho  wrote  very  fully  concerning 
beliefs : — 

l neither  affirm  nor  deny  tho  immortality  of ,*"“**  of 

reason  for  bel ieving  it,  hut,  on  the  other  hand,  I }»'«“.  No 
disproving  it.  I Save  no  « priori  objections  to  Ao 
man  who  has  to  deal  daily  and  hourly  wit  evidence  as 

himself  about  a priori  difficult! c*.  Give  me  jh  bdieve 

would  Justify  wie  in  believing  in  anything  else,  ...  th* 

that.  Why  should  I not?  It  is  not  half  so  wonderful  m 
, conservation  of  force  nr  the  indestructibility  ° 1,1  , ■Iun|tl<»,  I 
It  is  m,  use  to  talk  to  me  of  a».!og.«  nd 
know  wh»l  I mean  when  1 say  1 believe  in  *k  * weaker 

' squares,  and  I will  not  rest  my  life  and  m)  hop*  P° 

I convictions.  ...  . .. . T . A_  be  trne. 

That  my  personality  is  the  surest  thing  I * , verbal 

I But  the  attempt  to  conoeive  what  it  w leads  me  into  ■ aD(j 
subtleties.  I nave  champed  up  all  that  • oflt,  too 

the  non-ego,  noumena  and  phenomena,  ami  all  tne  th,*e 

often  not  to  know  that  in  attempting  even  to 


ouwttona,  the  human  intellect  flounders  at  onoo  out  of  its 
depth. 

And  agun,  to  the  same  correspondent,  5th  May 
1853 

I hare  Bern  had  the  least  sympathy  with  the  a priori  reasons 
against  orthodoxy,  and  1 have  by  nature  and  disposition  the 
antipathy  to  ail  the  athoUtio  and  iuMtl  school 
Vrmheless  I know  that  I am,  in  spite  of  myself,  exactly  what 
th* -Christian  won  d call,  and,  so  far  as  I can  see,  is  justified  in 
calling,  atheut  and  infidel.  I cannot  see  one  shadow  or  tittle  of 

frrulwnf'*  thnr  tlwi  ..-l-,,........  1 
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• j “ ---  --  ---  we  one  unauow  or  tittle  of 

evid.nw  that  the  great  unknown  underlying  the  phenomenon  of 
the  universe  stands  to  us  in  the  relation  of  a Father-doves  us  and 


, ***  oi  a rauicr— loves  us  and 

cares  for  ua  as  Chmtiamty  asserts.  So  with  regard  to  the  other 
great  Lhrtstun  dogma*,  immortality  of  soul  and  future  state  of 
mwarils  aud  punishment*,  what  possible  objection  can  1— who  am 
<eaipe.I«i  Perlorco  to  beliova  in  the  immortality  of  what  we  call 
Matter  and  tome  and  in  a very  unmistakable  preamt  state  of 
rewards  and  punishments  for  our  deed* -have  to  these  doctrines  I 
Give  me  a scintilla  of  evidence,  ant]  I am  ready  to  jump  at  them. 

Of  tile  origin  of  tho  name  “agnostic  ” to  cover  this  atti- 
tude, Huxley  gave  (Col/.  Em.  v.  pp.  237-239)  tho  follow- 
uig  account : — 

.S11  l intellectual  maturity,  and  began  to  ask 

ntreelf  whether  I was  sir  atheist,  a theiat.  or  a pantheist  a 
S«“the“'n,nIw'lT  ,id“1U1t’  * ChnjtUu  or  a frecthinLr,  I found 
E°re  1 1“r»«*  *nd  reflected,  tho  less  ready  was  tho 
fJEJL  oae  thl,nX  »”  whjfh  moat  of  there  good  people  were 
,bl5*  111  ,thich  1 differed  from  them!  They 
wtreqmta sure  they  hiid  attained  a certain  "gnosia"— had  luoro 
Q0iu‘su»':tU.f“l  V"  ? rCd  tl1'  .ptvM'm  of  existence  ; while  I was 

i fl’c.“dwL<1  * pmtty  strong  conviction  that 

a l WM  insoluble.  This  was  my  situation  when  I had 

IwSfm^rlo  10  , * P1*"1  among  the  members  of  that  remark. 

y “**»”“?■  11,0  Metaphysical  Society.  Every 
ther.!’  lL?h!!“"I’hic?!  a,ld  theological  opinion  was  represented 
s/dV  Mil  of  one  sort  or  another  ; 

wawVo  fdU,  r*#t  “f  a belter  to  cover  himself  with, 

St  “h!  *!,“!LSw““"1"'  th“  “"?“}•  feelings  Which  must  have 
tail  rvmrimd  h wh*“-  *fter  leavtng  tLe  trap  in  which  his 
<aa  renamed,  ho  presented  himself  to  his  normally  clongateil 

Mi  t!n;,o,f„'  ,t'K’k„th“;‘H!,t.  and  invented  what"  I conceived 
umsv«riL!rPT,tV.,1“  °r,  **noatk"  It  came  into  my  head 
t«  the  ■■  gnostic  " of  Clmreh  Imtnr’y,  who 
C toTkn°w  “ “"I'  about  the  very  things  of  which  was 
lgaonnt.  To  my  great  *u|,faotion  the  term  took, 

issfi  *f T‘  ‘?  c°nlirm,d  bT  R-  H.  Hutton,  who  in 

tu  v inoTu^  th“  ’,'0r<1  “w“  RW*‘«I  by  Huxley  at  a 
mating  kid  previous  to  the  formation  of  the  now  defunct 

Mr’  Kr'r'wWa  fcow  on  Clapham 
Paul’s  , m *86J.  in  my  hcanng.  Ife  took  it  from  St. 
Hutton  Tnt,on.of  ,he  allar  to  the  Unknown  God.” 
wlncl,  ‘rn':r,RT  *,  Vanant  etymology  for  the  word, 
oyviwrror  /.L1*  taken  as  portly  derived  from 

antith  l !!  u ’'known  ” God),  and  partly  from  an 

in  cdfeScawG"ThC  1 ^ th°  rL’""‘in»  tha  «“><> 

Wax  Tlle  ,mmc.  '«  Huxley  said,  “took":  it 

became  n ("V"  U9?f  pv  Hutton  in  tho  Spectator,  and 
Christian  fb'0,“  J e !“'**  for  contemporary  unbelief  in 
’eighties  It*!?1’  Pa.rtlcu,iar]y  during  the  ’seventies  and 
d<«rine’he  d f fr,"lut’"ti}’  misrepresented  the 

uS^ahfeW'l*  “ “S  in  “ unknown  and 

meant  not  I 'l  ! a’  but ' ugnosticism  as  defined  by  Huxley 
front  belief^™  flhl,“t  “ “T'™,  °f  113  mUtb  ‘•‘wtinct 
other  ■ it  ° !n8  <J00  b,*,ld  “»  from  disbelief  on  tho 
’'here  all  ,,?*’?■  ba,f‘way  boaso  between  tho  two, 
fw  ” S“0,W  "T  “ °P“  " All  that  Huxley  asked 
believed  it  imJr^.''\t*1.th*T  fo,r  or  W"81 1 but  this  he 
the  lueanimr  “ ,0  Occasionally  he  too  mis-stated 
“gusstiristrfa  f the  word  ho  had  invented,  and  described 
ofl LKfJ u"TTg  “thttt  “ lllan  sll“11  »ot  say  he  knows 
to  know  nr  I p no  “‘entitle  ground  for  professing 

•"SKTaur*-?,  Hut  83  the  hUi Kev.  A.  w!  Moraerie 
tliat  sen-  * *yW°U  ^ ^ **a  definition  of  honesty ; 

"ally  stands  J * , *°  }”  a8nostic»-”  Agnosticism 
the  aWuii“  “ l "8  by  the  doctrine  of  the  Unknowable, 
the  Deity_  u.  ia  coricerning  certain  objects — among  them 
e ne\er  can  have  any  “scientific”  ground  for 
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belief  Iu  the  ’seventies  and  ’eighties  this  way  of  solving 
or  rather  passing  over,  the  ultimate  problems  of  thought 
had  many  followers  in  cultured  circles  imbued  with 
the  new  science  of  tho  day,  anti  with  disgust  for  tho 
dogmatic  creeds  of  contemporary  orthodoxy  ; and  its  out- 
spoken and  oven  aggressive  vindication  by  physicists  of 
the  eminence  of  Huxley  had  a potent  influeuee  upon  the 
attitude  taken  towards  metaphysics,  and  upon  the  form 
which  subsequent  Christian  apologetics  adopted.  As  a 
nickname  the  term  agnostic  was  soon  misused  to  cover 
any  and  every  variation  of  scepticism,  aud  just  as  popular 
preachers  confused  it  with  atheism  in  their  denunciations, 
so  the  callow  freethinker-  following  Tennyson's  path  of 
honest  doubt  ’’  — classed  himself  with  the  agnostics, 
even  while  he  combined  an  instinctively  Christian  theism 
with  a facile  rejection  of  the  historical  evidences  for 
Christianity. 

. Huxleys  Agnosticism  was  a natural  consequenco  of  the 
intellectual  and  philosophical  conditions  of  the  ’sixties, 

. when  clerical  intolerance  was  trying  to  excommunicate 
I scientific  discovery  because  it  appeared  to  clash  with  the 
book  of  Geneais.  But  as  the  theory  of  evolution  did  its 
work,  a new  spirit  was  gradually  introduced  into  Christian 
theology,  which  has  turned  the  controversies  between 
religion  and  science  into  other  channels,  and  taken  most  of 
the  wind  out  of  the  sails  of  agnosticism.  A similar  effect 
has  been  produced  by  the  philosophical  reaction  against 
Herbert  Spencer,  and  by  the  perception  that  the  canons  of 
evidence  required  iu  physical  science  must  not  be  exalted 
into  universal  rules  of  thought.  It  does  not  follow  that 
justification  by  faith  must  be  eliminated  in  spiritual 
matters,  where  sight  cannot  follow,  because  tho  physi- 
cist’s duty  and  success  lie  in  pinning  belief  solely’ on 
verification  by  physical  phenomena,  when  they  alone  are 
in  question  ; and  for  mankind  generally,  though  possibly 
not  for  an  exceptional  man  like  Huxley,  au  impotent 
suspension  of  judgment  on  such  issues  as  a future  life  or 
the  Being  of  God  is  both  unsatisfying  and  demoralizing. 

It  is  impossible  here  to  do  more  than  indicate  the 
path  out  of  the  difficulties  raised  by  Huxley  in  the  letter 
to  Kingsley  quoted  above.  They  involve  an  elaborate 
discussion,  not  only  of  Christian  evidences,  but  of  tho 
entire  subject-matter  alike  of  Ethics  and  Metaphysics,  of 
Philosophy  as  a whole,  and  of  the  philosophies  of  in- 
dividual writers  who  have  dealt  in  their  different  ways 
with  the  problems  of  existence  and  epistemology.  It  is, 
however,  permissible  to  jaunt  out  that,  as  has  been  ex- 
haustively argued  by  Professor  J.  Ward  in  his  Gifford 
lectures  for  1896-96  (Xaturalism  and  Afjnottitiam,  pub- 
lished by  A.  A*.  C.  Black,  1899,  London),  Huxley’s 
challenge  (“I  know  what  I mean  when  I say  I believe  in 
the  law  of  the  inverse  squares,  and  I will  not  rest  my  life 
ami  my  hopes  upon  weaker  convictions  ”)  is  one  which  a 
spiritualistic  philosophy  need  not  shrink  from  accepting 
at  the  hands  of  naturalistic  agnosticism.  If,  as  Huxley 
admits,  even  putting  it  with  unnecessary  force  against 
himself,  “ the  immortality  of  man  is  not  half  so  wonderful 
as  the  conservation  of  force  or  the  indestructibility  of 
matter,”  the  question  then  is,  how  far  a criticul  analysis  of 
our  l *•  lief  in  the  last-named  doctrines  will  leave  us  in  a 
position  to  regard  them  as  the  last  stage  iu  systematic 
thinking.  It  is  tho  jutfall  of  physical  science,  immersed 
as  its  students  are  apt  to  be  in  problems  dealing  with 
tangible  facts  in  the  world  of  experience,  that  there  is  a 
tendency  among  them  to  claim  a suj.erior  status  of 
I objective  reality  and  finality  for  the  laws  to  which  their 
data  are  found  to  conform.  But  these  generalizations  are 
| not  ultimate  truths,  when  we  have  to  consider  the  nature 
; of  cxjKjrience  itself,  “ Because  reference  to  the  Deity  will 
i not  serve  for  a physical  explanation  in  physic^  or  a 
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chemical  explanation  in  chemistry,  it  does  not  therefore 
follow,”  as  Professor  Ward  says  (op.  rit.  vol.  i.  p.  24), 

“ that  the  sum  total  of  scientific  knowledge  is  equally 
intelligible  whether  we  accept  the  tlieistic  hypothesis  or 
not.  It  is  true  that  every  item  of  scientific  knowledge  is 
concerned  with  wine  definite  relation  of  definite  pheno- 
mena, and  with  nothing  else;  but,  for  all  that,  the 
systematic  organization  of  such  items  may  quite  well  yield 
further  knowledge,  which  transcends  the  sjiecial  relations 
of  definite  phenomena.”  At  the  opening  of  the  era  of 
modem  scientific  discovery,  with  all  its  fruitful  new 
generalizations,  the  still  more  highly  generalized  laws  of 
epistemology  and  of  the  spiritual  constitution  of  mail 
might  well  liallle  the  physicist  and  lead  his  intellect  to 
“flounder”;  hut  Logic  too  is  capable  of  advancing,  and  j 
with  a superior  Logic  the  new  premisses  supplied  by  the 
revelations  of  science  are  not  inconclusive  to  those  who 
patiently  follow  truth. 

Agony.  See  Dahomey. 

Afford  at.  See  Eritrea* 

AffOSta.  See  Augusta. 


Agra,  a cily  of  British  Tndia,  in  the  North-west  Pro 
vlnces,  which  atao  give*  its  name  to  a district  and  a division. 
The  city,  on  the  right  liank  of  the  Jumna,  8il  miles  front 
Calcutta,  is  now  an  important  railway  centre,  whence  two 
main  lines  diverge  southwards  towards  Bombay.  In  1872 
the  population  was  149,008 ; in  1881  it  was  ISO, 203  ; in 
1891  it  was  168,002  ; in  1901  it  was  188,300,  showing  an 
increase  of  12  ]ier  cent.  The  death-rate  in  1897  was  52 
|>cr  thousand.  It  has  2 cotton  mills,  with  24,450  spindles, 
employing  1200  hands;  7 factories  for  ginniug  and  press- 
ing cotton  ; a tannery  anti  loot  factory ; flour  mill ; 48 
printing  presses.  In  1896-97  the  government  college  had 
194  students.  There  an*  also  two  missionary  colleges. 
The  native  town  is  woll  laid  out.  and  handsomely  built. 
Only  a small  garrison  is  now  kept  in  the  cantonment.  The 
municipality  consists  of  34  members,  of  whom  24  arc 
elected,  with  the  magistrate  as  ex  officio  chairman.  The 
water  works  provide  a .taily  consumption  of  1,338,000 
gallons,  leing  8 gallons  per  head  in  the  town,  and  111 
gallons  in  the  cantonment.  The  municipal  income  in 
1896-97  amounted  to  Ks.3, 82,388. 

The  district  of  Aura  is  traversed  by  several  lines 
of  railway,  and  part,  of  it  is  irrigated  by  the  Agra 
Canal.  Land  revenue  and  rates  (1896-97)  amounted  to 
Ils.19,74,298,  the  incidence  of  assessment  being  K.l  : 12 
l«r  acre  ; the  cultivated  area  was  683,111  acres,  of  which 
313,728  were  irrigated  from  wells,  Ac.;  the  number  of 
po'icc  was  3753;  of  vernacular  schools,  153,  with  5265 
pupils ; the  registered  death-rate  in  1897  was  56  per 
thousand.  The  principal  crops  are  millets  pulses,  barley, 
wheat,  cotton,  and  a little  indigo.  Area,  1845  wiuare 
miles;  population  (1891),  1,003,796,  being  514  persons 
[K-r  square  mile  ; (1901),  1,060,546,  showing  an  increase 
of  6 i>er  cent. 


The  division  of  Aura  has  an  area  of  10,139  square  miles. 
In  1891  the  imputation  was  4,767,759,  being  470  persona 
per  square  mile.  In  1901  the  population  was  5,248,121, 
showing  an  increase  of  10  per  cent.,  attributed  to  the 
extension  of  irrigation  from  canals.  It  comprises  the  six 
districts  of  Muttra,  Agra,  Karukbabad,  Mainpuri.  Etuwah 
and  htah.  ’ 


Agram  (Slavonic,  y.fUjrnh ; Croatian,  Zn<jrtb 
municipal  town  of  Hungary,  the  capital  of  the  provi 
„“?*  Slavonia.  Population  (1890),  38,; 
(1900)  57,930.  It  is  the  seat  of  an  archbishop  ai 
university.  The  inhabitant*  carry  on  a brisk  comu 
and  industry,  its  more  considerable  establishments  bci 


toliaeco  manufactory,  the  works  of  the  Hungarian  state 
railways,  a leather  manufactory,  a manufactory  of  war 
articles  ami  one  of  carj»eta,  Ac.  The  new  street*,  e.sjiecially 
in  the  lower  town,  are  very  fine,  with  numerous  large 
raamuons  ami  excellent  statues,  The  scientific  and 
financial  institutions  are  rapidly  acquiring  a recognized 
status. 

Agricultural  Machinery.  ~ Since  1875 
there  has  l>een  a marked  advance  in  agricultural 
machines — not  so  much  in  the  invention  of  machines 
wholly  unknown  prior  to  that  time,  hut  rather  in  the 
constant  improvement  of  those  which  then  existed.  So 
gradual,  however,  lias  been  the  change  that  it  is  hardly 
possible,  except  in  the  case  of  the  Self-binding  Harvester, 
to  point  to  any  single  invention  as  showing  a grrat 
departure  from  the  general  lines  of  development,  though 
the  final  results  are  very  ap|*trent  when  the  simple, 
strong,  and  effective  machines  of  to  day  are  romjwrcd  with 
those  of  a quarter  of  a century  ago.  Under  these  circum- 
stances it  seems  undesirable  to  treat  the  subject  historic- 
ally, and  we  shall  therefore  illustrate  and  descrilie  one 
or  more  tyj»es  of  the  latest  machines  in  each  important 
class,  leaving  the  reader  to  judge  for  himself  the  extent  of 
the  advance  since  the  article  in  the  ninth  edition  of  this 
work  (vol.  i.  p.  311)  was  written. 

American  implement  makers  have  gone  far  ahead  of 
Euroj»e  or  the  United  Kingdom,  and  the  following  article 
is  accordingly  written  from  an  American  standpoint,  and 
does  not  represent  the  actual  conditions  in  ojiemtion  in 
more  cons,  native  countries  (see,  however,  p.  208  below). 
The  several  classes  of  machines  will  lie  treated  by  describ- 
ing them  in  the  order  in  which  they  are  used  in  carrying 
on  the  operations  jberformed  : 1st,  ploughing  ; 2nd,  the 
preparation  of  the  secd-bed ; 3rd,  seeding  or  planting ; 
4th,  cultivating ; 5th,  harvesting. 

Plough*. 

Where  the  amount  of  work  to  t>e  done  is  small,  and  the 
character  of  the  farm  does  not  permit  the  use  of  the  riding 
plough,  the  old,  familiar  walking  plough  is  still  in  use ; 
but  it  ha*  several  serious  defects.  Owing  to  the  fact  that 
the  friction  between  the  earth  and  the  plough  is  entirely  a 
sliding  friction,  the  character  of  material  employed  in  con- 
structing the  plough,  and  the  finish  imparted  to  it,  and 
also  the  form  given  to  the  purls,  have  a very  important 
effect  iu  determining  the  force  required  to  carry  on  the 
operation  ; and  it  is  iu  respect  of  thes.*  features  that  most 
of  the  improvements  in  this  style  of  implement  have  been 
made.  Instead  of  east  iron,  left  in  the  rough  state  as  it 
comes  from  the  mould,  the  mould-board  is  now  made  of 
steel,  well  tcin]>ered  and  highly  polished,  the  result  of 
which  is  to  improve  its  scouring  qualities,  and  greatly 
reduce  the  draft  necessary  to  operate  it.  The  use  of  this 
i'-'rin  of  plough  calls  for  considerable  skill  and  strength  in 
holding  it  to  its  work,  and  the  attention  of  the  inventor 
has  lieen  naturally  turned  to  the  production  of  a machine 
in  which  these  objections  are  obviated ; and  on  the  larger 
farms,  arid  where  the  character  of  the  surface  permits  it, 
the  nulky  or  riding  plough  is  now  generally  used 1 (see 
Fig.  1). 

In  this  form  of  plough  the  frame  is  mounted  on  three 
wheels,  one  of  which  runs  on  the  land,  and  the  other  two 
in  the  furrow.  The  furrow  wheels  are  placed  on  inclined 
axles,  the  plough  beam  being  carried  on  swinging  links 
operated  by  a hand  lever,  when  it  is  necessary  to  raise  the 
plough  out  of  the  furrow.  The  land  wheel  and  the  for- 

1 .Su/iy  tu.v*)i iricH  for  tilling  the  soil  are  not  used  in  tbr  United 
Kingdom.  The  driver  is  not  scald,  in  the  owe  of  {doughs  harrow*, 
cultivators,  rollers  etc. ; hut  moving  machines  hay  makers  k»T‘ 
Testers,  &c.t  have  a seat  for  the  driver,  m in  the  United  StAtee. 
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wid  furrow  wluwl  are  adjustable  vertically  with  reference 
to  the  frame,  for  the  purpogj  of  controlling  the  action  of 
the  plough.  The  team  is  hitclu  d to  a d a is  at  the  end  of 
the  plough  beam,  and  the  machine  in  guided  by  a pole 
swum!  to  an  arm  on  the  upper  end  of  the  spindle  of  the  | 
ftirwanl  furrow  wheel  ; and,  by  means  of  a connexion 
between  this  arm  and  a controlling  arm  on  the  spindle  of 
the  rear  wheel,  the  latter  is  controlled  in  turning  by  the  ' 
former. 

The  sulky  plough  lias  important  advantages  over  the 
wditng  plough  from  the  fact  that  the  weight  and  down- 
ward pull  duo  to  ita  action  on  the  ground  aro  taken  by 
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where  the  soil  is  hard  and  clayey,  it  is  desirable  to  plough 
deeper  than  usual,  and  for  this  pur|ioee a su hooding  plough 
is  used,  which  dots  not  turn  a furrow,  but  digs  deeply 
into  tho  ground  and  thoroughly  stirs  it. 


fro.  1.— Stalky  jplcrugh. 

dhiineT^  311  o * friction,  being  thus  converted  from 
Mr®  ’ ,{?  r,,Jllr8  ?rl.c!‘un>  “ ,,,uch  Ios*.  and  the  draft  is 
the  tiiriih  <ilminlsbu<l-  I*  i-s  also  easily  guided,  and 
wide!  P^.  / 7 S"?"?  “ roM*ar  control!  d by  the  levers 
]•  t / . ‘ in  their  action  by  springs,  thus  greatly  I 

a aXs  d'fcrtab0Ur'  The  l al“  l“»*'sa--<I 

?.°oD  “'TOUnt  of  “*«  downward  pressure  on 
frttinn'T,.  fum,w'  "hl'1'  not  only  added  to  tin-  , 

Jf-  |Ll<  tho,effl'ct  of  forming  a hard  and  smooth 
alone  ft  i I"  ? rTC'1  tura  water,  causing  it  to  run 
thL8  ^ W .thlf  form<-'<l  and  wash  away  tho  fertile  soil, 
ti  il»  JR,J  t0  “me  txU;nt  b.V  fl-«  sulky  plough,  as 
a form  ofTl  *“  tttk,n  “1*  b>'  the  wh«l*“  but 

introd.w  “truded  to  overcome  this  defect  is  being 

introduced  into  extensive  use.  * 

plough  i'lia?  “ built.  h"*!1  as  a ri,lir,K  and  a walking 
thHuVt'm,  "7"  m Fl«-  -•  The  .ssc  ntial  feature  k 
pWh^Lm  "f  °f  “i  ™™v,K°nWI  disk,  pivoted  on  the 

fcpTtlh Tl"  JTfJ-b°?r?  a,al  •>“» 

to  tho  fin w I ,ua  ia  owned  on  an  axle  inclined 

naachi,. . • °[  ‘'raft,  and  also  to  a vertical  plane.  As  tho 
ami  cu,«  ,1  <,?wn  fnrward  the  disk  turns  on  its  axis 
inclin.pins  W * iblti’  t K ^rnnnd,  and,  by  reason  of  its 
furrow  : rrowds  tae  earth  outwards  and  thus  turns  a 

prevtut  ,ti,.Lon,|X'r  *?  |,r0VKl  J *°  k«l-  the  disk  clean  and 
ihs  cl  r “ "“iJ1  I lough  “ »''r  ivar  squares 

draft  ananotam  .*  furro'v’ . Tl,e  controlling  lever#  and  | 
'a  ronneiim.  %.*j!Ul.fr“.  *"na»r  to  &«*>  already  described 
this  plough  ' *'dky  plough.  Tho  advantage  of 
sliding  fnV»;  ' 7 ortl,uar-v  form  is  in  the  alacrnw  ef 
said:  j.  I ,Jn’  “nd  m the  mellow  and  porous  condition  iu 
Varia.  j • but,0»‘  of  ‘he  furrow, 

fenniag  i,^.mg0^  ttI)d  in  the  character  of  the  surface  of 
pi.:: , ‘ ? ™ve  led  to  various  mislilications  of  tlie  I 

^ *<>  »mt  it  to  these  did, rent  conditions.  In  eases  ! 


Fw.  J. — Swivel  plough. 

rear  to  the  landaida,  so  that  it  can  be  swung  underneath 
from  one  &ide  to  the  other,  and  thus  changed  from  right 
to  left  hand,  in  order  that  the  furrow  may  lie  always 
turned  down  hill. 

Preparation  of  the  SwdrBod, 

Tho  ground  having  been  ploughed,  it  becomes  necessary 
to  pulverize  it  and  break  up  the  clods  to  furnish  a good 
soed-bed,  and  for  this  purpose  the  harrow  is  used. 

II armies. — The  oldest  and  simplest  form  of  harrow 
consisted  of  a frame  of  wood,  having  on  its  under  side  a 
number  of  teeth,  which,  as  the  implement  was  drawn  over 
the  ploughed  fit  Id,  combed  or  raked  tho  surface  until  it 
was  substantially  level.  The  first  step  in  improving  this 
harrow  consisted  in  building  the  frame  of  steel  bars  and 
forming  them  in  two  or  more  factions  secured  to  a 
common  draft  bur  by  flexible  connexions,  thus  enabling 
the  harrow  to  accommodate  it*.  If  more  exactly  to  tho 
inequalities  of  tho  ground,  and  to  secure  a more  perfect 
TvSiilt.  A harrow  of  this  type  is  shown  in  Fig.  4. 

I a this  machine  the  hxth  aro  secured  to  bars  pivoted  at 
their  ends  in  the  side  liars  of  tho  frame,  anti  provided  with 
crank  arms  connected  to  u common  link  bar,  which  may  bo 
moved  horizontally  by  means  of  a lever  for  the  l urpose  of 


Via.  Z— Diak  ploagtu 

AVhere  a hillside  is  to  be  worked,  a swivel  jilongh 
(Fig.  3)  is  used.  In  this  machine  the  mould -board  is 
symmetrical  about  & line  drawn  from  its  point  to  the 
middle  of  its  rear  end,  and  is  pivoted  at  its  front  and 
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adjusting  the  angle  which  the  teeth  make  with  the  ground,  smoothing  harrow.  The  small  figure  illustrates  a spring 
and  thus  convert  the  machine  from  a pulverizer  to  a connexion  between  the  adjusting  lever  and  its  locking 


Fk>.  4. — 


ShoWiDg  tooth  mechanism  o t harrow. 


bar,  which  allows  tho  teeth  to  yield  upon  striking  ati  before  described.  The  levers  enable  the  operator  to  raise 
obstruction.  the  teeth  more  or  less,  and  thus  free  them  from  Crash, 


The  course  of  improvement  of  the  harrow  }um»  been  and  also  regulate  the  depth  of  notion, 
much  the  same  as  iu  the  plough,  iten  in  so  constructing  it  The  next  improvement  of  the  harrow  is  illustrated  in 
that  the  nixmtor  may  ride  and  coutrol  its  movements  Fig.  C, 


Kio.  5. — Spring-tooth  harrow. 

Fig.  5 illustrates  a spring-tooth  harrow  arranged  for 
riding.  In  this  luirrow  the  independent  frames  are 
carried  upon  wheels,  and  a scat  for  the  operator  is 
mounted  upon  standards  supported  by  the  two  frames. 
The  teeth  consist  of  flat  steel  springs  of  scroll  form,  which 


Kin.  4.— Diik  harrow. 

yield  to  rigid  obstructions^  and  are  mounted  on  rock 
shafts  in  the  same  manner  as  iu  tho  walking  harrow 


This  machine  consists  of  a main  frame,  having  a pole 
and  whittle- trees  attached,  and  to  this  frame  are  pivoted, 
near  their  outer  ends,  two  supplemental  frames,  each  of 
which  has  mounted  therein  a shaft  carrying  a series  of 
concavo-convex  disks.  The  supplemental  frames  may  be 
*>wung  by  the  adjusting  levers  to  any  angle  with  nlation 
to  the  line  of  draft,  and  the  disks  then  act 
like  that  of  the  disk  plough,  throwing  the 
•oil  outward  with  more  or  less  force,  sc* 
cording  to  the  angle  at  which  they  are  set, 
and  thus  thoroughly  breaking  up  and 
pulverizing  the  clods.  Above  tlui  disks 
is  a Kir  to  which  an*  pivoted  a series  of 
sent]*  rs,  one  for  each  disk,  which  are  held 
to  their  Work  with  a yielding  action,  being 
thrown  out  of  operation  when  desired  by 
the  levers  shown  in  connexion  with  the 
0|KTatittg  bar.  The  pans  on  the  main 
frame  are  used  to  carry  weights  to  hold 
the  disks  down  to  their  work. 

For  the  purpose  of  more  thoroughly 
pulverizing  the  soil,  a roller  is  frequently 
used,  and  an  improved  form  of  this  im- 
plement is  shown  in  Fig.  7. 

It  consists  of  a set  of  skeleton  rollers  car- 
ried on  a shaft,  and  revolving  freely  iu  such 
a manner  that  the  longitudinal  burs  break 
up  all  lumps  as  the  roller  passes  over  them. 

Oue  of  tho  hurdtht  uud  most  disagree- 
able tasks  of  the  farmer  is  the  hauling  and 
distribution  of  manure  and  fertilizers;  and 
for  the  purpose  of  lightening  his  labours  in  this  respect  a 
machine  has  been  produced  (see  Fig.  8). 
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It  consist*  of  a waggon,  the  bottom  of  which  is  formed 
by  a travelling  bed  or  apron  driven  by  suitable  connexions 


A very  convenient  and  cheap  form  of  broadcast  seeder 
is  shown  in  Fig  10. 

This  machine  consists  of  a seed-hopper,  mounted  on  a 
special  tail- board,  which  can  be  substituted  for  the  one 
generally  used  by  the  farmer  on  his  waggon ; a driving 
shaft,  also  mounted  thereon  and  connected  by  a sprocket- 
chain  with  a sprocket-wheel  on  one  of  the  rear  wheels  of 
the  waggon  ; a rotating  seed -plate  in  the  bottom  of  the 
hopper ; uud  a distributing  wheel,  shaped  much  like  a 
windmill,  uj»on  which  the  grain  falls.  The  seed  is  very 
effectively  scattered  from  the  distributing  wheel  by  centri- 
fugal force. 

Machines  used  for  drilling  the  seed  in  rows  are  sub- 
stantially like  the  broadcast  seeder,  except  that  the  seed 
falls  from  the  tubes  into  & boot,  as  illustrated  in  Fig.  1 1. 


Fw.  A— F«tilixrr  distributor. 

with  the  wheels  of  the  waggon.  At  the  rear  is  mounted  a 
revolving  spiked  drum  or  cylinder,  which  tears  up  and 
distributes  the  fertilizer  as  it  is  fed  by  the  apron. 

Sftfiert  arul  Planter *. 

The  soil  having  been  prepared,  the  next  step  is  to  sow 
the  seed,  and  this  is  done  either  by  broadcasting,  drilling, 
or  planting  in  hills. 


Fto.  ll.-Gndn  drill. 

Each  of  these  boots  is  carried  on  an  arm  hinged  at  it* 
forward  end  to  the  main  frame,  and  provided  at  its  lower 
end  with  a hoe,  which  makes  a shallow  furrow  for  the 
seed. 

In  some  of  the  latest  machines  other  forms  of  furrow- 
making  devices  are  substituted  for  the  hoes,  and  two  of 
these  variations  are  illustrated  in  Figs.  12  and  13. 


Fio.  A— ncrder. 

The  broadcast  seeder  (see  Fig.  9)  consists  of  a wheeled 
frame  carrying  transversely  thereto  a seed-box  having  a 
number  of  seed-cups  in  its  bottom  into  which  the  seed 
falls,  and  extending  through  these  cups  is  a shaft  carrying 
tend- wheels,  one  for  each  seed -cup.  These  feed-wheels 
itfv  similar  to  a common  spur  gear,  and  serve  to  feed  the 
**d  regularly  and  dcjiosit  it  in  the  downwardly  extending 
. wj*ere  it  falls  u|H>n  an  inclined  plate  ami  is  scattered 
ln  directions.  The  feed-shaft  is  made  longitudinally 


Fw.  13.— Shoe  furrownr. 

In  Fig.  12  the  furrow  is  formed  by  a shoe  consisting 
of  two  plates  converging  at  their  forward  ends,  and  "paced 
apart  immediately  beneath  the  boot,  through  which  the 
seed  falls  into  the  furrow. 

In  Fig.  13  the  furrowing  tool  is  the  concavo-convex 
disk,  set  at  an  angle  to  the  line  of  draft  as  in  the  disk 
plough,  and  the  seed  is  dropped  into  a space  formed 
between  the  disk  and  a flat  plate  secured  to  the  lower 
end  of  the  boot  and  bearing  agaiust  the  concave  face  of 
the  disk. 


Fio.  io.— HiOR'lnuit 

j . I®*  aQd  draws  the  feed-wheels  in  or  out  through  a 
^iug  Wa*ber  in  the  side  of  the  feed-cups,  thus  expos- 
‘ nr  less  of  the  width  of  the  teeth  aud  regulating 
quantity  of  seed  carried  thereby. 
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Ftn,  J ft,  — CiinfAc  row  earn  plan  Ur. 

It  i*,  however,  more  common  to  plant  maize  in  hills, 
which  are  &|mced  equally  from  each  other  and  form  rows 

* In  America  the  word  “corn"  usually  signifies  mni/e,  not  wheat— 
*«  in  the  United  Kingdom  — mid  so  thieqgbont  this  article.  A»  a pratii 
crop  maize  can  only  be  grown  m Europe  in  tbe  aouthem  parts  and  in 
the  Danube  valley. 


Fio.  IT.  TuUto  planter. 

The  potato  planter  consists  of  a frame  mounted 
I wheels,  carrying  a seed-box  anti  usually  a ^^'1'  ^ , 

I fertilizers.  The  potatoes  are  fed  by  a mutable  vt  1 1 
into  a chamber  in  which  revolves  a wheel  having  a 
| extremities  of  its  spokes  pins  which  impale  the  p® 
one  by  one,  and  carry  them  over  to  the  seed  tube,  o g 
which’  they  fall  into  the  furrow  opened  for  them  by  a s , 
. in  the  Mine  manner  as  in  the  corn  planter.  An  eu 


170  AGRICULTURAL  MACHINERY 

In  the  United  Bute,  the  mai»  or  ' Wt^'o  th^'' do^TmX’^Uto 

exceeds  all  others  in  value,  and  umcfuue.  I ^Tow  e„n,  pU.*r,  town  in  Fig,  15.  . 

“ _ "r  JL  In  mdmr  the  corn  planter,  a wire,  having  button. 


^ , “ , | r.  the  corn’  planter,  a wire,  having  button, 

portanen  ® Corn  i attached  thereto,  at  interval.  Mireaponding  to  tbedisUnc, 
portanco.  , _Aati  t»  ujju  u flrst  stretched  across  the  held  and 

iSteT  or*8  riZedt  ' anchored  at  its  ends.  This  wire  is  then  placed  upon  the 
listed  or  p | ^ of  the  machine  and  passes  between 

rr  u°  Tor  to  ! rja^  of  a forked  lever,  which  i,  connected  at  its  other 
pu^e  a machine  | end  with  a rock -shaft  losing  acre*  the  machine  and 


Fin.  I A — DUk  fUm>w«*r. 

known  as  a lUtcr  is  employed,  which  is  shown 
in  Fig.  14. 


Pin.  14.— 

In  its  general  construction  this  machino  is  a sulky 
plough,  having  a double  mould-board,  which  turns  the 
furrow  in  both  directions.  Immediately  behind  the  plough 
U a sub-eoilcr  for  dequeuing  the  furrow  and  penetrating  to 
the  moist  soil  below  the  surface.  A seed-box  is  mounted 
on  the  plough  beam,  and  is  provided  with  a feed -plate 
operated  by  a shaft  geared  to  one  of  the  wheels.  The 
sued  is  delivered  to  the  furrow  in  rear  of  the  sub-souer 
and  covered  by  two  shovels  which  turn  the  soil  back  into 
the  furrow. 


Fwi.  1A— Ctieck  row  com  planter. 

serving  to  filiate  a feed- plate  in  the  bottom  ol : each 
seed  l.oppcr.  A.  the  button,  on  tbe  check-wire  stnke  -* 
fork,  d ].-ver  the  latter  is  drawn  lo  the  rear  and  eiu.es  the 
fwli  plate  to  drop  the  seal  through  the  tube,  into  the 
a,™., «ce  between  the  plates  of  the  furro»uu« - 
The  reel  at  the  rear  of  the  uiaehme  is  used  to  take  up 
cheek-wire  a.  the  planter  progress*-*. 

In  one  of  the  latest  corn  planters,  shown  in  r lg.  > 
the  . heck-wire  is  disiensed  will.,  and  the  machine ■ > 1 
vided  with  a shaft  carrying  two  reels,  the  blade  of 
I are  at  a distance  a,*rt  equal  to  the  distance  UWJ  Jto 
hills  of  corn,  and  thus  measure  the  intervals  at  wh  _ 
j com  is  to  he  dropped.  A rod,  extending  rom  " , 

I the  machine,  and  carrying  a small  wheel,  mar 
1 tow  aud  serve,  as  a gnide  to  the  driver.  ,-c 

Potatoes  are  also  planted  by  a apt-cial  machine,  which 
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Fto.  ?0.— Wee*t*'r. 

It  comprises  an  art-hid  axle,  to  extend  over  the  row 


Fio.  22,— Mower. 

niH-r.ition  lli.it  which  was  in  use  * few  y«.r*  <igo.  It  » 
now  nm.lt-  almost  entirely  «f  iron  »t:d  sic.  1,  with  very 


Pm*.  19.— Dl»k  cultivator. 

These  machines  are  made  an  walking  cultivators ; but, 
R#  in  all  the  implements  before  described,  the  tendency  is 
1°  provide  a machine  upon  which  the  c»|a*mtor  may  ride. 
The  drawing  shows  one  adapted  for  cither  mode  of  opera*- 


Fin.  21. — CotmWMtion  implement. 

In  Fig.  21  is  shown  n very  interesting  implement, 
which  U intended  for  gardener*,  and  » pushed  by  the 
operator.  By  changing  one  ]«rt  f«*r  another,  by  simply 
detaching  them  and  making  the  nwmry  substitution, 
the  machine  may  be  used  as  a hill  or  drill  seeder  ami 
marker,  a plough,  a wheel  hoe,  a cultivator,  and  a harrow 
or  rake. 

Jlarvwtcn, 

Mowing  machine*  have  long  Iwb  in  use,  hut  have 
been  constantly  improved  in  construction,  aiul  the  modern 
machine  far  exceeds  in  durability  and  convenience  of 


apron  feeds  the  fertilizer  and  drops  it  with  the  potatoes, 
the  furrow  being  closed  by  a i*air  of  disks  which  follow 
the  seed  tube. 

Cultivators  and  Wrcders. 

It  w important,  after  the  seed  has  l>ecn  planted  ami 
gprouteil,  to  keep  the  ground  iu  a porous  condition,  in 
order  that  it  tuay  absorb  and  retain  moisture,  and  be  easy 
of  penetration  by  the  growing  roots.  This  result  is 


I of  plants ; a draft  frame,  secured  to  the  axle  ; and  a pair  of 
| cultivator  frames,  carrying  small  shovels  for  breaking  up 
the  soil.  These  cultivator  frames  are  hinged  at  their 
forward  ends  to  tho  main  frame,  and  are  supported  by 
I springs,  so  that  they  would  be  normally  raised  from  the 
ground  ; but  the  necessary  pressure  is  applied  by  the  feet 
of  the  rider,  or  by  the  hands  of  the  operator  in  case  ho  is 
walking  behind  the  machine. 

The  latest  forms  of  the  cultivutor,  as  shown  in  Fig.  19, 
i substitute  for  the  shovcla  two  nets  of  concaivo-convex  disks, 

{ operating  precisely  as  in  the  disk  plough  and  harrow  bo* 
j fore  mentioned. 

Fig,  20  shows  a new  type  of  weeding  machino  now 
coming  into  use,  and  consisting  of  a wheeled  frame,  to 
which  the  team  is  attached,  and  from  which  dejiend  a 
uumlx-r  of  .spring  wires,  whose  action  is  to  rake  and  tear 
out  the  weeds.  A lever  j termite  the  operator  to  adjust 
tho  angle  of  the  teeth  with  the  ground. 


Fin.  is. — Cultivator. 

attained  by  the  use  of  cultivators,  and  their  construction 
will  be  easily  understood  from  Fig.  18. 


t 
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little  wood,  and  this  construction  enables  all  jumta  to 
made  much  stronger  and  more  permanent. 

A recent  form  of  mower  is  shown  in 
Fio  22  The  cutter  bnr  is  of  the  well 
known  type.  The  draft  cvener  slides  m 
guides  upon  the  tongue,  and  is  connected 
with  the  coupling  bur  in  such  a manner 
that  the  weight  of  the  entire  cutting  npj«- 
ratus  is  taken  off  the  ground,  thus  pro- 
ducing a very  light  running  machine. 

Levers  are  provided  for  tilting  the  finger 
bar  for  cutting  closer  or  higher,  and  a 
second  lever  raises  the  coupling  frame  and 
finger  (sir  in  passing  olwtructiona.  The 
Utter  operation  may  also  l*i  performed  '>)’ 
the  foot  of  the  operator  pressing  upon  the 
curved  lever  at  the  rear  of  the  axle. 


be  I bare,  which  extend  rcarwardly  Itftween  the  teeth,  prevent 
I the  hay  from  clinging  and  ensure  its  discharge. 


Fio.  S5u— Si'lo  'ielivwry  boree  rake- 

Til  Fi  ■ '15  is  shown  wlat  is  known  as  a side-delivery 
bora  ruke,  which  Ufa*  up  Urn  hay  by  means  of  a m- 
v airing  toothed  cylinder,  fi"iii  which  it  > taken  >.  ■ 
toothed  csrri-r  and  delivered  upon  a transversely  >»»'>;* 
O.rou  The  hay  is  thus  discharged  from  the  machine  m 
a continuous  wind -row,  attending  in  a ihr.etioi.  V«*lld 
with  the  line  of  draft  of  the  machine.  ...  „,n 

Another  labour-flaring  machine  la  the  bl«  ■ (i  ‘h  - A 

uaml  for  spreading  and  tw#h*  the  hay  while  it  » >-*■« 

... 1 


FlO.  «.~Uirn  Mo»«. 

For  mowing  lawns,  the  machine  shown  in 
Fig.  23  is  used. 

Instead  of  a reciprocating  knife,  the  lawn 
juower  employ*  a revolving  reel,  having 
spiral  I y-am  nged  knives  which  impinge  upon 
it  giuitionary  knife  and  cut  the  grass  with  a 
shearing  action  which  i*  more  effective  in 
short  and  tender  grass  than  a reciprocating 
knife.  The  gauge  roller  at  the  rear  of  the 
machine  regulates  the  height  of  the  cut. 

Instead  of  raking  hay  by  hand,  the  fanner 
now  employs,  a home  rake,  which  is  illustrated 
in  Fig.  24.  . 

The  hay  is  raked  by  the  spring  teeth, 
and  when  a sufficient  ijuantity  to  form  a 
wind -row  haa  accumulated,  the  driver  presses 
with  his  foot  upon  a lever  operating  a clutch 
and  connecting  the  rake  head  to  the  driving 
wheels.  The  rake  is  thus  raised  and  the 


Fia.  54, — HotM  nrtt*. 

lonil  dumped  by  the  action  of  the  team. 


The  clearer 


Fio.  51— lUy  t«*lilnr. 


Tliis  machine  is  mounted  on  two  wheels,  nnd  carnm » » 
bearings  at  the  rear  of  the  frame  a multij*le-cran  '•**  » 

provided  with  a series  of  forks  d«Ted  on  the  cmnLs  an 
haring  their  upper  ends  connected  by  links  to  t 
As  the  crank  shaft  is  driven  from  the  wheels by  FJf 
gearing  the  forks  move  upward  and  forward,  ** 
ward  and  rearward,  in  an  elliptical  p*th»  and  kk 
sharply  to  the  rear,  thus  scattering  and  turning  it. 
tedder  forks  are  hinged  to  the  arms  ami  are  prm  iu 
cranks  connected  by  rods  to  springs  on  the  arms,  tx.*ing 
enabled  to  yield  and  avoid  breakage  by  striking  an  o - 
For  loading  the  liav  on  waggons  a combined  bay  ra 
and  loader,  shown  in  Fig.  27,  may  Ijc  used.  , 

, This  machine  is  coupled  to  the  rear  of  the  h»T 
I is  drawn  over  the  field,  the  revolving  hay  rake  pic  '*£6 
the  hay  und  feeding  it  to  the  elevator,  which  cons 
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“ ™dl“8,blt  dri fr°m  ««>  wheels,  and  discharging  I 
the  hiiy  into  the  rack  113  it  follows  the  machine.  ' j 
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to  the  point  where  it  is  to  be  deposited  by  hora^ 
Dower.  r J 


Fus,  S7.~  nay  r&kc  anj  loader. 


. “ the.  Wna  the  n»y  be  done  by  I in 
ng  carrier  running  on  tracks  above  the  hay  mow,  ! *hi’ 


, , , - " . ^ » urag-nute 

and  stacker,  as  shown  in  Fig.  28,  may  bo 
employed. 

The  dreg-rake  consists  of  a triangular 
frame,  having  a supporting  wheel  at  each 
angle,  and  a rake  head  pivoted  to  the  frame 
parallel  with  the  basu  of  the  triangle.  The 
rake  head  ran  be  lowered  so  that  the  tectb 
sweep  the  ground  and  take  np  a large 
quantity  of  hay.  The  rake  is  then  driven 
to  the  Stacker  and  the  load  is  deposited  on 
the  elevating  rake,  which  is  hoisted  by  a 
system  of  pulleys  and  ropes,  and  discharges 
the  hay  on  to  the  stack. 

If  hay  is  to  be  shipped  it  is  advantageous 
to  bale  it,  a press  operated  by  horse-power 
(Ftg.  J9)  being  used  for  the  purpose. 

. T!|e  hay-press  is  provided  with  a hopper 
into  which  the  loose  hay  is  fed  in  front  of  a 
plunger  moved  by  means  of  a lever,  to 
which  the  horses  are  attached.  The  action 
of  tho  lover  is  then  reversed,  the  plunger 
retreats,  a now  charge  of  hay  is  fed,  and 
the  movement  is  repeated.  In  this  way  tho 
hay  is  pressed  into  a compact  bale,  wires 
are  passed  around  it  and  secured,  and  tho 
bale  is  then  ejected.  By  treating  the  hay 
this  manner  much  storage  space  is  saved,  and,  in 
Shipping,  tho  freights  are  greatly  reduced.  In  fact,  it 


ttftkVhv7d  ^ ,h«  W >'>:  ofa 

slings  upon  w hich  it  is  laid  when  put  I 


r**e  nuu  sucker. 


in  29-~ H*y  bating  prrtw.  _ .... 

10  ,th«  Wag jmn  r,  i »•  Fw.  JO.— Fouu»  digger. 
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Potatoes  are,  l»-rhui«,  most  often  dug  'j“;‘ 

there  arc  also  mm-Utuvs  uiid  implements  proviJeJ  for 

’"unTof  the  simplest  of  potato  digger,  (Fig.  30)  con^ta  , 
of  a double  plough,  to  each  ring  of  wh,c'1  “n.  8^„ 
r-urw.inlly  extending  fingers.  As  the  ph.ug  - 
through  the  field,  the  potntocaie  thrown  UP’  , , l.rornS  1 
slide  over  the  fingers  the  lucre  earth  » 
while  the  potatoes  full  ofT  at  the  rear  upon  the  surface  oi 
the  ground,  from  which  they  are  picked  up  by  uana. 


Fm,  Jl.— PoUlo  dies«r. 

A slightly  different  form  of  digger  is  shown  in  Fig.  31. 
This  plough  thrown  up  the  potatoes  like  the  former  one, 
hut  turns  them  off  on  each  side,  where  they  fall  U]ion  a 
flouting  frame  composed  of  steel  reals,  which  are  caused  to 
vibrate  by  the  inequalities  of  the  ground  sifting  out  the 
earth  and  leaving  the  jnAatots  on  the  surface. 


FlQ.  S?.— FoUlO  digger. 


tion  made  so  great  a change.  Moot  of  the  grain  was  then 
harvest  d bv  machines  cutting  by  a reciprocating  knife 
and  throwing  the  grain  upon  a travelling  canvas  apron 
which  delivered  it  to  a second  elevator  apron  cairjiDg 
over  the  driving  wheel,  where  it  was  dropped  u|i®o  a taUe 
an”  hound  by*.,,  attendant.  Tin*  machines  were  fur 
nished  with  a divider  at  the  cud  of  the  cutter  bur  lor 
seiarating  the  grain  to  be  eut  from  the  standing  grain, 
andTlso  with  a reel  which  pressed  forwar.1  ...to  the  sta mb 
inn  grain  and  pushed  it  back  to  present  it  properly  to  the 
culU-r  bar.  Adi  these  arc  essential  features  of  the  modern 

carried  inti,  the  threshing  jra'^ng 

flour -mills,  where,  by  contact  with  the  rapidly  moving 
machinery,  they  were  likely  to  cause  fires. 

The  attention  of  inventors  was  then  turned  to  tn 
binder,  hut  although  some  of  the  cwriiest  atrempm^t  gram 
binding  were  made  with  twine,  even  antedating  riic  wir- 
binder®  it  was  not  until  1879  that  the  ,AV!' ^J'ucday 
I under  which  most  of  the  self-binding  hurvtsU  J 

' arc  built,  was  taken  out;  and  it  was  not  »>«*•£“ 

I Years  let  r that  they  came  into  extensive  use.  borne  o 
I the  most  important  farts  of  the  binder  had  l*enn,ve"Ud 
1 before  the  Appleby  latent,  such  as  h 

automatic  trip  which  regulates  tin .action of 
the  binder,  invented  hv  Gray  m l '1 
the  knotting  bill  and  revolving  cord-holder 
jateuted  by  Behel  in  1864.  For  various 
reasons,  however,  none  of  the*  mveu.ions 
wont  into  use  until  they  were  embod  -d  m 
the  Appleby  machine.  The  self-  K 
harvester  is  proWbly  the  most  >ngem»* 
and  iut  resting  of  all  agricultural  machmes 
mid  will  be  briefly  descriln-d.  .. 

Fig.  33  shows  a rear  view  of  the  sei  - 
binding  liarvester.  As  already  expom.i, 
the  grain  is  bent  over  and  presented  to  tti 
reciprocating  cutter  l«r  by  means  o 
revolving  reel,  and  is  then  conveyed  by  la 
apron  and  elevator  over  the  mast  r «U 
and  discharged  upon  the  downward!)  m 


A more  complicated  form  of 
]H>tato  digger  is  shown  in  Fig.  3i. 

This  machine  is  designed  to  be 
drown  by  a pair  of  horses,  and 
carries  at  its  forward  end  a power- 
ful scoop,  which  tikes  up  the  earth 
and  potatoes,  delivering  them  upon 
an  endless  carrier  driven  from  the 
wheels  of  the  machine.  This 
carrier  is  composed  of  rods,  and 
is  given  a vibrating  motion  by 
which  most  of  the  earth  is  sift*d 
out,  aud  the  potatoes  are  dis- 
charged ujion  a second  carrier 
which  completes  the  operation. 

Tile  scoop  call  be  adjusted  by  a suitable  lever  to  dig  at 
any  desired  depth. 

Grain  JIan'ittcrr. 

Twenty-five  years  ago  grain  was  harvested  by  machines, 
but  they  were  very  different  in  character  from  those  now 
in  use,  and  in  no  class  of  agricultural  machines  has  inven- 


Fio.  U. - Sriir-biinliiJg  Smrrreatv. 

As  the  grain  flows  from  the  elevator,  the  butts 
the  front  of  the  machine  and  are  evened  up  by ^ ft  device 
| cal  lid  a butt  adjuster,  shown  in  Fig.  34,  which  »h  con 
nectcd  to  a crank  at  its  upper  end  and  guided  on  a it  fl  - 
its lower  end,  being  thus  given  au  elliptical  movement  an 
patting  the  ends  of  the  grain,  thus  squaring  the  but  0 
the  sheaf. 
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Fto.  84. -Butt  a<]j  inter. 

IJ81T  of  arms  sleeved  upon  cmnks  on  a constantly  driven 
and  having  their  lower  ends  connected  by  links  to 


Pm.  87.— Knot-tying  mechanism. 

over  the  knotter,  underneath  the  bundle,  through  the  eye 
of  the  needle,  and  thence  to  the  twine  box.  As  the  needle 
carries  the  cord  upward,  the  second  strand  is  laid  over  the 
knotter  and  cord  holder,  and,  at  this  moment,  the  seg- 
mental racks  on  the  knotter  wheel  engage  the  pinions  of 
the  knotter  and  cord  holder.  As  the  knotter  rotates,  a 
loop  of  both  strands  of  the  cord  is  formed  round  both 
jaws,  and  when  about  three-quarters  of  the  revolution  is 
completed,  the  upper  jaw  is  raised  by  a cam,  the  strands 
between  the  knotter  and  cord  holder  passing  between  the 


The  grain  moving  on  down  the  binder  deck  is  forwarded 
by  the  packers,  as  seen  in  Fig.  35.  These  consist  of  a 
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overcome  the  tension  of  the  spring,  shown  at  the  right  of 
the  figure,  the  latter  yields,  and  the  trip  latch,  being 
connected  to  the  compressor  shaft,  is  raised  and  releases 
the  end  of  a dog  carried  on  a gear  by  which  the  knotter 
shaft  is  driven,  and  the  dog  is  immediately  thrown  down 
by  a spring  engaging  a lug  on  the  |«cker  shaft.  This 
starts  the  knotter  shaft,  which  carries  the  compressor  cam, 
and,  the  cam  wheel  being  connected  by  a pitman  with  the 
needle  shaft,  the  needle  moves  upward,  passing  the  cord 
round  the  bundle.  Simultaneously  with  the  motion  of 
the  needle,  the  compressor  is  forced  against  the  grain,  and 
the  bundle  is  tightly  compressed  between  the  compressor 
and  the  needle,  thus  taking  most  of  the  strain  off  the  cord. 

1 revionsly  to  the  upward  movement  of  the  needle,  the 
cord  is  held  by  one  end  in  the  cord  holder,  which  lh  a outride 
the  knotter  bill,  os  seen  in  Figs.  36  and  37,  and  extends 


Fia  85. — Hi  lull ng  m«ehanl»tn. 


Ibe  frame  0f  the  machine.  By  means  of  the  packers,  the 
torred  against  the  compressor  or  trip  arm  until  a 


Flo.  SB.  -liolmr.  binder. 


jaws  and  being  grasped  thereby.  The  cord-holder  disk 
carries  a knife  which  now  strikes  the  cord  and  severs  it, 
the  end  running  to  the  eye  of  tbe  needle  remaining  in 
the  grasp  of  the  holder.  The  discharger  arms,  which  are 
rigidly  secured  to  the  knotter  wheel,  then  reach  the 
[ bundle,  forcing  it  out  of  the  binder,  drawing  off  tbe 
loop  from  the  knotter  over  the  bight  held  between  its 
jaws,  and  the  knot  is  complete.  All  this  takes  place 
during  a single  revolution  of  the  knotter  shaft,  and  as 


I 


j 

I 
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the  needle  retreat*,  the  trip  latch  is  lowered  'oto  lweition 
to  strike  the  trip  dog,  tluw  relrasmg  it  from  . *“«  ™ 
the  I'iiiki  r shaft  and  stopping  the  binder  until  the  next 
bundle  in  formed,  when  the  action  is  repeated. 


Pro.  an.-  -Uolnw*  binder. 


As  the  bundles  are  discharged  from  the  binder,  they 
are  received  by  a bundle  carrier  and  retained 
until  it  contains  the  number  necessary  to 
form  a shock*  when  the  carrier  is  tripped  by 
the  operator  and  the  sheaves  are  deposited 
upon  the  ground-  The  bundle  carrier  is  an 
im|>ortant  addition  to  the  binder*  and  the 
cost  of  labour  in  setting  the  sheaves  in 
shocks  is  lessened*  as  they  are  deposited  in 
a single  spot  instead  of  being  gathered 
from  a considerable  area. 

The  only  binder  built  in  the  United  States 
differing  from  the  Appleby  type  is  the  Holmes 
binder,  illustrated  by  Figs.  38  and  39. 

This  binder  differs  in  its  general  organiza- 
tion from  the  Appleby,  the  {wickers  being  of 
the  toothed  disk  type  and  carried  above  the 
binder  table,  as  is  also  the  starting  clutch. 

The  discharger  is  similar  in  construction  to 

the  forks  of  a tedder.  The  knotter  is  composed  of  two 

parts  carried  by  a rotary  spindle*  one  of  them  being  sleeved 


cord  holder  is  of  the  sliding  jaw  type*  instead  of  the  rotary 

^On  small  farms,  the  sweep-rake  rentier  shown  in  Fig.  40 

is  frequently  used.  , , . . ...  . .,  . 

The  cutting  apparatus  of  this  machine  is  similar  to  that 
in  all  harvesting  machines*  but  is  attached  to  the  front  of 
it  quadrautal  platform  upou  which  the  gram  fall*  as  it  la 
cut  At  the  stubbleward  end  of  the  frame,  just  uiaide  the 
master  wheel,  ia  a pedestal  lairing  upou  its  top  a cam.  A 
rotating  shaft  carrying  a number  of  rake  arms,  lunged 
thereto,  is  mounted  in  the  ]«de*tal,  and  the  rake  arms 
are  guided  by  the  cam  in  such  a manner  that  they  bring 

the  grain  to  the  cutter  bar,  sweep  it  back  over  the  plat- 
form. depositing  it  in  a gavel  on  the  ground,  and  are  then 
raised  abrupt)  v to  clear  the  driver.  The*  cams  can  gener 
ally  be  set  by  a switch,  so  that  every  rake,  or  every  second, 
third*  or  fourth  rake,  may  deposit  the  gavel.  f 

On  the  Pacific  coast  of  America  the  wheat  farms  are  o 
immense  size,  sometimes  as  large  as  20,000  acres  in  **  8 
field,  and  the  climate  is  very'  dry,  "o  that  the  P*1?  “ 
allowed  to  ripen  in  the  field.  These  conditions  have  en»Wed 
American  farmers  to  make  use  of  headers  and 
heading  and  threshing  machines. 


Fin.  40l— Swwp-mke  nap«r. 


in  the  other,  ami  having  an  independent  movement  in 

opening  and  closing  the  jawa  to  receive  the  loop.  The  i twain  and  other  varvimr 


Flo.  41.— !!«d«r. 

The  header  fram . is  mounted  upon  Wo  “f  * 

pole  extending  to  the  rear,  at  the  end  of  which  is  a 
1 swivelled  steering  wheel  operated  by  a sum 

able  tiller  (Fig.  41).  An  cvencr  is  piioUd 
forward  of  the  steering  wheel,  and  to  tin 
the  horses  are  attached  and  push  th, 
machine  in  advance.  At  the  forward  end 
of  the  frame  a platform  is  hinged  and  can 
be  adjusted  vertically  by  means  of  a long 
lever  ixtendmg  buck  to  the  driver  Tin* 
platform  carries  the  cutting  apparatus  and 

the  platform  apron,  winch  deliver*  »» 
side  to  an  elevator.  The 
paratus  U ailjusted  to  cut  the  h.ails  frou. 
the  grain,  leaving  the  straw,  and  the 
heads  are  discharged  into  a «a^on  irticb 
moves  along  with  the  header.  1 - 1 
cuts  a much  wider  swathe  than  the  Sc  - 
hrader, and  therefore,  under  the  condi- 
tions  to  which  it  is  idftptod,  i* 

doing  more  work.  f 

The  next  step  in  d.  creasing  the 
harvesting  was  to  conibiue  with  tho  hea  1 
a threshing  machine,  the  former 
attached  to  the  Hide  of  the  ai? 

d - livcring  the  grain  thereto.  The  8™ 
is  then  threshed  out  and  bagged  « 
rate  of  25  to  45  acres  per  day,  according  to  the 

* • •*  • MiniUtiAM  reducing  the  cost 
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from  6 to  9 cents  per  100  pounds  below  that  incurred  when 
a header  alone  is  used. 

By  applying  a traction  engine  to  a combined  harvester, 
it  is  possible  to  increase  the  width  of  cut  and  thus  add 
still  further  to  its  capacity.  The  machine  shown  in  Fig. 
42  is  built  with  a cut  as  great  as  42  feet,  and  will 
cut,  thrc&h,  reckon  and  sack  125  acres  of  wheat  in  one 


day,  requiring  eight  men  to  operate  it  It  is  undoubt- 
edly the  most  economical  machine  in  use  for  harvesting 
grain. 

Fig.  43  illustrates  a harvesting  outfit  consisting  of 
engine,  thresher,  header,  water -tank  waggon,  and  cook- 
house, travelling  from  ranch  to  ranch,  which  gives  a good 
idea  of  the  scale  on  which  this  work  is  done. 


Fto.  42  — Combined  steam  harvester. 


Fiu.  «2L— Combined  harvesting  outfit. 


Com  Harvester*. 

1 ntil  very  recently,  corn  (maize)  was  harvested  in 
America  by  hand,  sometimes  by  breaking  off  the  ears 
and  leaving  the  stalks  standing,  and  turning  the  cattle 
in  to  feed,  and  sometimes  by  cutting  the  stalks  with  a 


£**1  knife  and  securing  them  in  shocks.  Within  the  List 
I * years  machines  have  been  built  for  performing  this 
2?  ■twkxtt  work.  If  the  intention  be  to  leave  the 
I a machine  called  a strip]>er  ami  busker  is 

***  ’ w“ich  jiassea  the  stalks  between  two  incliued  rollers 


as  the  machine  advances,  the  ears  being  8nap|H?d  from 
the  sulks  by  the  rollers  ami  falling  on  to  a travelling 
carrier  by  which  they  an*  fid  into  a husker,  and  from 
thence  to  a waggon  travelling  with  the  machine.  If  the 
corn  is  to  be  shocked,  a machine  of  the  tjrjw  shown 
in  Fig.  44  is  employed. 

In  this  type  of  corn  harvester  a pair  of 
inclined  gatherers  passes,  one  on  each  side 
of  the  row,  picking  up  all  down  stalks,  and 
feeding  them  through  the  machine  by  means 
of  the  gathering  chains  which  BUp|*ort  them 
as  they  arc  cut  off  by  the  knife.  The  stalks 
are  then  pushed  to  the  rear  by  the  j ackers 
of  a vertically  placed  automatic  binder, 
operating  in  the  same  way  as  a grain  binder, 
to  bind  the  bundle  securely  and  discharge  it 
into  the  bundle  carrier,  which  retains  it 
uutil  enough  is  accumulated  to  form  a 
shock.  The  bundle  carrier  is  then  ojHTHted 
and  dcjKisits  the  bundles  on  the  ground. 

Another  type  of  corn  harvester  cuts  the 
stilks  in  a vertical  position,  as  above  de- 
scribed, but  forces  them  over  on  to  an  in- 
clined table,  down  which  they  slide  into  a 
horizonUl  binder,  where  they  are  bound  in 
the  same  way  as  in  a grain  binder. 

The  com  having  been  shocked,  it  is  now  customary  to 
feed  the  sulks  to  a busking  and  shredding  machine,  in 
which  the  ears  are  snap|»ed  by  rollers  from  the  stalks,  and 
then  i visa  on  to  a cylinder  having  a series  of  knives,  which 
split  the  sUlk  and  tear  it  into  small  pieces.  It  is  finally 

S.  I.  — 23 


Fia.  44.— Corn  tianresUr  «nd  binder. 
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dischaigwl  by  an  elevator  and  hauled  away  to  >« 
feeding  stock.  The  ears  of  corn  snapped  off  fall  between 
a pair  of  husking  Tolla,  which  strip  off  the  husks,  the 
Utter  being  carriod  off  with  the  shredded  stalks. 

The  ears  of  com  ore  then  fed  to  a corn  sheller,  which 
mil*  and  rubs  them  between  toothed  disks  until  the 
kernels  arc  detached,  and  they  are  thou  passed  through 
cleaning  devices  iu  order  to  separate  them  from  the 

In  Fig.  45  is  shown  a threshing  machine  fur  wpalating 
wheat  aud  other  small  grain  from  their  straw.  The  grain 
j,  ft-d  between  a rotating  toothed  cylinder  aud  a toothed 
eoneave,  bv  whieli  means  thu  straw  is  thoroughly  beaten 
and  the  grain  shaken  from  its  husk.  The  straw  then 
.lasses  over  shaking  sereens  which  shake  down  the  gram, 
the  latter  lining  thoroughly  cleaned  by  a blast  of  air 
iwuviing  upward  through  the*  screens.  The  straw  is  finally 
lilown  out  through  the  stacking  pipe  on  to  the  stack. 

In  conclusion,  it  may  be  said  that  the  improvements  m 
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agricultural  machinery  in  the  last  few  years  have  made 
possible  the  owning  up  of  vast  tracts  of  the  worlds 
farming  lands  which  would  otherwise  have  remained 


pi o,  44.— Tbrediiuis  uiwliiuc. 


unproductive  for  years  to  come,  on  account  of  the  scarcity 
! of  labour,  and  have  enabled  agricultural  o|a*rations  to  be 
I carried  out  upon  such  a scale  as  greatly  to  reduce  the  cost 
! of  food  to  all  the  world.  v-  c'  *•' 
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List  or  Plates.1 

1.  Ilarknev  Stallion,  Hacknev  Mare.  | 12.  Kerry  Bui].  K' 

2.  Polo  Tony  Stallion,  Shetland  Pony  Stallion,  Yorkshire  Coach 

llorsc," Cleveland  Buy  Stallion. 

Shire  Stallion,  Shire  Mare  aud  Foal. 


4.  Clydesdale  Stallion,  Clydttdalc  Filly,  Suffolk  Stallion,  Rod 

Polled  Bull. 

5.  fJuenucy  Cow,  ttuerirwy  Bull. 

6.  tialbiway  Bull,  Longhorn  Hull,  Sussex  Bull,  Welsh  Bull. 

7.  Shorthorn  Cow,  Shorthorn  Bull. 

8.  Hereford  Cow,  Hereford  Bull,  Devon  Cow,  Devon  Bull. 

9.  Rrd  Polled  Bull,  South  Devon  Hull. 

10.  Highland  Bull,  Ayrshire  Cow,  Aberdeen- Angua  Bull,  Aberdeen- 

Angus  Cow. 

11.  Dexter  Bull,  Dexter  Cow. 

General  Survey,  1875-1900. 

THE  time  which  has  elaitsed  since  the  article  Agri- 
culture was  published  iu  the  ninth  edition  of  the 
Encydvjxedia  JiriUvtnica  has  been  a fateful  period  for  the 
greatest  British  industry.  The  hojreful  views  tlmt  were 
expressed  at  the  conclusion  of  that  article  have  not  been 
realized.  The  great  future  that  seemed  then  to  await  the 
application  of  steam  i»ower  to  the  tillage  of  the  soil  has 
proved  illusory.  The  clay  soils  of  Englaud,  the  latent  for- 


t . Ow,  Jewry  Bull,  Jersey  Cow. 

13.  CoU^Td  Ram, Oxford  Down  Ram.  , g lb. 

14.  Shropshire  Bam,  Lincoln  Ram,  Hampshire  Down  Ram, 
down  Ram. 


15.  H.T,|«ick  IUm,  Kcottoi  or  ltotui.rv  Mirvh  «“"<•  ^ 

16.  Border  Leicester  Ram,  Wenakydale  Ilam,  Dncest 
Suffolk  Wether. 


17.  Welsh  Mountain  Ham,  Welsh  Mountain  h«rt.  , 

I 18.  Cheviot  Rum,  Dorset  Horued  Ham,  Devon  L^ug  oo  , 
Black  faced  Mountain  Ram* 

I 19.  Rotoonnon  Ewe*,  Middle  White  Boar.  n«*rk- 

20.  Large  White  liunr,  Small  White  Sow,  Tamwortli  how,  1R 
dure  Boar. 


: recorded  ,»rallel.  Farmers  of  long  experience  ecmmonly 
look  back  to  1874  as  the  last  of  the  really  g'»d 
and  consider  that  the  palmy  days  of  British  agrieu 
h gan  to  dwindle  at  aWut  that  time.  The  shot  ow  o 
approaching  depression  had  already  fallen  up®1*  e , , 
before  the  year  1875  had  run  its  course,  and  the 
became  ominous  as  the  decade  of  the  ’seventies  u«a . ^ » - 
close.  One  memorable  feature  was  associated  wi  L;  , 


iu  that  this  was  the  last  year  in  which  the  dreaded  cattle 
plague  (rinderpest)  made  its  apj^'Urance  in  Englan^^ 
mnee  a 


tility  of  which  was  to  be  brought  into  play  in  a fashion  that  | has  been  no  record  of  it  in  the  British  isles  since  that  year, 
should  mightily  augment  the  home-grown  supplies  of  food, 
remain  almost  as  intractable  as  ever,  and  the  extent  of 
land  devoted  to  the  cultivation  of  corn  crops,  instead  of 
expanding,  has  diminished  in  a degree  to  which  there  is  no 


and 

same 


1 These  portrait*  arc  not  intended  to  convey  any  idea  of  the 
relative  alaw  of  the-  different  animals.  Iu  plate  1 1,  for  example,  the 
Qumpihtn  Down  Rem.  though  represented  by  a smaller  picture,  is 
a decidedly  bigger  animal  than  the  Southdown  Ram  portrayed  iu  the 
Mine  plate. 


it  is  hoped  that  it  has  been  banished  for  ever. 

t year,  1877,  was  the  last  also  in  which  the 

average  price  of  English  wheat  exceeded  50s.  i*t 
quarter.  The  average  was  50s.  9d.  that  year,  .■ 

never  sinco  been  within  10s.  of  tliis  level.  . v 

ing  prices  for  farm  product*  came  that  year  of  un  I I 
memory,  1879,  when  persistent  rains  and  an  alinos 
leas  summer  ruined  the  ctojks,  and  reduced  many  * 

1 to  a state  of  destitution.  Much  of  the  grain  was  ne 
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Wvustftl,  whilst  owing  mainly  to  the  excess! re  floods 
tbire  commenced  on  [outbreak  of  Hirer  ■ rot  in  sheep,  duo 
to  the  ravages  of  the  fluke  |<arasite.  This  continued  for 
siverai  years,  and  the  mortality  was  so  great  that  its 
advene  effects  u]»m  tho  ovino  population  of  the  country 
were  still  jierceptiblc  ton  years  afterwards.  A fall  in 
rents  was  the  necessary  sequel  of  the  agricultural  distress, 
to  inquire  into  which  a royal  commission  was 
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»PP°mted  in  J879,  under  tho  chairmanship 
!/»».  lart,  of  the  duke  of  Richmond  and  Gordon.  Its  re- 
|K>rt,  published  iu  1882,  testified  to  “ the  great 
extent  and  intensity  of  tho  distress  which  has  fallen 
upon  the  agricultural  community.  Owners  and  occupiers 
have  alike  suffered  from  it.  No  description  of  estate 
« tenure  has  been  exempted.  The  owner  in  fee  and 
the  life  tenant,  the  occupier,  whether  of  large  or  of 
nuall  holding,  whether  under  lunse,  or  custom,  or  agree-' 
meat,  or  the  provisions  of  the  Agricultural  Holdings 
Art— all  without  distinction  have  been  involved  in 
* fl^ttvtal  calamity.”  Tire  two  most  prominent  causes 
assigned  for  the  depression  were  bad  seasons  and  foreign 
comp.  t.tlori,  aggravated  by  the  increased  cost  of  production 
and  tho  In-avy  losses  of  live  stock.  Abundant  evidence 
was  forthcoming  as  to  the  extent  to  which  agriculture  had 
been  injuriously  affected  “by  an  unprecedented  succession 
of  had  seasons.”  As  regards  the  pressure  of  foreign  com- 
petition, it  was  stated  to  be  greatly  in  excess  of  tire  antici- 
pations of  the  supporters,  and  of  the  apprehensions  of  tho 
Opponents,  of  the  repeal  of  the  Corn  Lows.  Whereas 
tormerly  the  farmer  was  to  some  extent  compensated  by  a 
gner  price  for  a smaller  yield,  in  recent  years  he  bud 
, to  compete  with  uu  unusually  large  supply  at  greatly 
re  1 prices.  On  the  other  hand,  he  had  enjoyed  tho 
advantage  of  an  extended  supply  of  feeding-stuff's— such 
« maire,  linseed  cake,  and  cotton  cake— and  of  artificial 
tmnures,  imported  from  abroad.  The  low  price  of  agri- 
cultural produce,  beneficial  though  it  might  Ik  to  tho 
f ““  community,  Ijad  lessened  the  ability  of  the  land  to 
war  the  proportion  of  taxation  which  had  heretofore  been 
Praed  upon  it.  The  legislative  outcome  of  the  findings 
Art  l»as>y*  comn,i“-0"  «"ns  the  Agricultural  Holdings 
Z?  IB”,  a measure  which  continued  in  force  in  its 
' X 1 1 1901,  when  a new  Art  came  into  operation. 
f !l.  . hojjeless  outlook  for  corn-growing  com- 

rv  W,  farmers  to  cast  about  for  some  other  means  of 
...  ,, " ’ to  rely  more  than  they  had  hitherto  dono 

cnlsr  .1  t“0““‘“U'’1  of  stock-breeding.  It  was  in  parti- 
Si?  ^ of  tl,,J  later  ’«-''>'Otie*  that  gave  the  1 
with  is  ' V°  ,iat  ’'ram.'li  of  stock  - farming  concerned 
tk:  ■ Production  of  milk,  butter,  and  cheese,  and  from 

1U“‘?  K s*i<1  10  datc  **“'  oivival  of  the  dairying 
iotmluMb  h'Ci  Tayed  11  I"JWl'rful  impetus  through  tlie 
f—  , . ,0<1  t*"-'  centr.fugal  cream  s parator,  and  was 

.Wviiii  ^ “le,  n‘'wlj'-*'’'tablisliod  Rritish  Hairy  Fanners’ 
iu  Iktu  llU]  ,, “e  K™era!]y  wet  charaeter  of  the  si-asons 
r or  tluve  years  following  was  tuainiy 

plies  of  fre  i°t  !!?  h“j 11  ,’rio''’s  0<  ni<:at>  80  ,!iat  tbe  sui’.- 
*h  beef  and  mutton  from  Australia  which  now 

J J“™»  fo“nd  » rvmly  market,  and  the  trade  in 

t cillv  re  SJ  ,P  '“t  w'llc*‘  'vas  thus  commenced  has  prac- 
taned  * e*,*,,,!  CTCr  snc,,  Tho  great 

mi-utid  *PPl  t croP®  served  to  stimulate  experi- 
ki>„wr,  Into  ™ m,'thod  of  jux-serving  green  fodder 

Us||T  v *ith  the  result  that  the  system  cvent- 

nntuie  '““’“fully  incorporated  in  Hie  ordinary 
effort  in  th  practice,  A cimtemiiorancous 


Ij.jrtinth  piaouce.  cniib-lniKintueous 

to  net 'line  6 , lnctK,n  °f  drying  bay  by  artificial  means  led 
to  land  iru',wtan<:'--  J!-V  1 *82  the  cry  as 

iri<l  tb.‘  *•  ,cultlv»tiou  became  loud  and  general, 
gnition  of  the  rural  population  into  the  towns 


in  search  of  work  continued  unchecked.  In  1883  foot- 
! J*?0,ith  was  terribly  rampant  amongst  the  herds 

and  flocks  of  Great  Britain,  and  was  far  more  prevalent 
I mM  * eVCT  Wn  8iu<x‘-  11  waa  abnut  this  time 

j ™ T farBt  experiments  were  made  (in  Germany)  with 
1 basic  slag,  a material  which  had  hitherto  been  regarded  us 
a worthless  by-product  of  steel  manufacture.  A year  or 
| two  later  field  trials  were  begun  in  England,  with  the 
I final  result  that  basic  slag  has  become  reeoguized  as  u 
valuable  source  of  phosphorus  for  growing  crops,  aud  is 
now  in  constant  demand  for  application  to  the  soil  as  a 
fertilizer.  In  1883  the  veterinary  department  of  the  l*rivy 
Council — which  had  been  constituted  in  1865  when  the 
country  was  ravaged  by  cattle  plague— was  abolished  by 
order  iu  council,  and  the  “ Agricultural  IX*|»art- 
ment  was  substituted,  but  no  alteration  was  Agrf- 
effected  iu  the  work  of  the  department,  so  far  caftan, 
as  it  related  to  animals.  In  1889  the  Board  of  IS89- 
Agriculture  (for  Great  Britain)  was  formed  under  an  Act 
of  j »rl lament  of  that  year  (52  & 63  Viet.  c.  30),  and  the 
immediate  control  of  the  Agricultural  De^irtment  was 
transferred  from  the  clerk  of  the  l’rivy  Council  to  the 
•jerehuy  of  the  Board  of  Agriculture,  where  it  remains. 
A Minister  for  Agriculture  had  for  years  been  asked  for 
in  the  interests  of  the  agricultural  community,  and  the 
functions  of  this  office  arc  discharged  by  the  president  of 
the  Board  of  Agriculture,  whose  appointment  of  course  is, 
j like  that  of  the  president  of  the  Board  of  Trade,  a political 
: ono>  »»d  may  or  may  not  carry  with  it  a seat  in  the 
Cabinet  The  Board  of  Agriculture,  on  its  establishment 
took  over  from  the  IV ivy  Council  the  responsibilities  of 
tho  Contagious  Diseases  (Anima’s)  Acts,  besides  the  com- 
prehensive duties  of  the  Land  Commission,  and  the  autho- 
rity and  resjionsibilities  of  the  Commissioners  of  Her 
Majesty  8 Works  aud  Public  Buildings  under  the  Survey 
Act  of  1870.  The  Board  is  entrusted  with  the  collection 
and  preparation  of  statistics  relating  to  agriculture  and 
forestry,  the  inspection  of  schools  (not  being  public  ele- 
mentary schools)  iu  which  technical  instruction  is  given 
in  agriculture  or  forestry,  and  the  instituting  of  such 
I cx|x.*rimental  investigations  as  may  be  deemed  conducive 
to  the  progress  of  agriculture  and  forestry.  The  election 
j place  iu  the  same  year  (1889)  of  the  first  county 
councils,  and  the  allotment  to  them  of  various  sums  of 
money  under  the  Local  Taxation  (Customs  and  Excise) 
Act  1890  enabled  local  provision  to  be  made  for  the  pro- 
motion of  technical  instruction  iu  agriculture.  It  was  at 
about  this  time  that  the  value  of  a mixture  of  lime  and 
sulpliatc  of  copper  (fxntillie  bordda ilar),  sprayed  in  solution 
uj»on  tlie  growing  plants,  came  to  be  recogu.red  as  a check 
upon  the  ravages  of  |>otato  disease. 

The  general  experience  of  the  decade  of  the  ’eighties  was 
that  of  disappointing  summers,  harsh  wintera,  falling 
prices,  declining  rents,  and  the  shrinkage  of  land  values. 

It  is  true  that  one  s.-ason  of  the  series,  that  of  1887,  was 
hot  and  droughty,  but  the  following  summer  was  exceed- 
ingly wet.  Nevertheless  the  decade  closed  more  hojiefully 
than  it  Of  Mined,  and  found  farmers  taking  a kecuer  interest 
in  grass  land,  in  live  stock,  and  in  dairying.  Cattle- 
breeders  did  well  in  1889,  but  sheep-breeders  fared  better; 
on  the  other  hand,  owing  to  receding  prices,  corn-growers 
! were  more  disheartened  than  ever.  With  the  incoming  of 
the  last  decade  of  the  century  there  seemed  to  be  some 
I justifiable  hopes  of  the  dawn  of  better  times,  but  they 
were  speedily  doomed  to  disappointment.  In  1891  excess- 
j ively  heavy  autumn  rains  washed  the  arable  soils  to  such 
an  extent  that  the  next  season's  corn  crops  were  below 
I average.  Wheat  in  particular  was  a poor  crop  in  1892, 
and  the  low  yield  was  associated  With  falling  prices,  due  to 
, large  imports.  The  hay  crop  was  very  inferior,  and  in  some 
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OKI  it  WM  practically  ruined.  This  gave  a "timuhia  to 
the  trade  in  imported  lrny,  which  rose  from  Gl,..t7  tons 
in  1892  to  203,050  tons  in  1893,  and  despite  some  J"89 
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the  spring  and  summer  months,  but  there  was  an  abundant 
I rainfall  in  the  autumn  ; correspondingly  there  was  an  un- 
precedentedly bad  y.eld  of  corn  and  hay  crops,  but  a 
I 1 1..:.  .:.u  ,.r  tha  main  root  crone  (turnips  and 


ons  in  1893,  and  despite  some  I irately  fair  yield  of  the  main  root  crops  (turnips  and 

certain  subsequent  years  (1*97  and  m J 9 drouatlit  became  most  intense  in 


home-grown  crops  in  oi  n ' • . . 

1 898)  this  expansion  lias  never  since  been  wh  y 
The  misfortunes  of  1892  proved  to  be  merely  a pre,«ra- 
tion  for  the  disasters  of  1893,  m which  year  occurred  the 
most  destructive  drought  within  living  memory. 
worst  effects  were  seen  upon  the  light  land  fan“9  J 
England,  and  so  deplorable  was  the  lotion  that  a Hoyal 
Commission  on  agricultural  depression  was 
Royal  appointed  in  September  of  that  year  under  the 
Como.1.-  (.{.‘in^hip  of  Mr  Sliaw  Lefevre.  Thus,  within 
the  last  quarter  of  the  19th  century-end  im  a 

. * - _a  Unral  I nm- 


swedes).  In  1899  the  drought  became  most  uitcnse 
the  autumn,  after  the  corn  crop*  had  been  harvested,  but 
during  the  chief  period  of  growth  of  the  root  crops; 
correspondingly  the  corn  crops  of  that  rank  very 

well  amongst  the  crops  of  the  decade,  but  the  peld  of 
tumiiw  and  swedes  was  the  worst  on  record.  It  is  quite 
possible  for  a hot  dry  season  to  be  associated  with  a large 
yield  of  corn,  provided  the  dronght  is  confined  to  a suit- 
able iieriod,  as  was  the  case  in  1896,  and  still  more  so  in 
1898 ; the  English  wheat crop; . in  th«e  yeare ,vrere  pro 


,4M-  the  last  quarter  of  the  19th  <*ntury-and  « a , £re  ,liat  ,iad  harvested 

matter  of  fact,  only  fourteen  years  Lhiclf lifts!  whirl,  is  always  looked  lack  upon  as  a remark- 

missions  on  agriculture  were  api"®^*  , | ye.r  'for  wheat.  The  drought  of  1898  aas  inter- 


1893  was  issued  m Jiarcu  i — . 

commendations  were  those  relating  to  amendments  in  the 
Agricultural  Holdings  Acts,  and  to  tithe  rent-charge,  rail- 
wav  rates,  damage  by  game,  °*  adulterated  products, 
and  sale  of  imi-orted  goods  (meat,  for  example)  as  home  pro- 
duce Two  legislative  enactments  arose  out  of  the  work 
of  this  Commission.  In  the  majority  report  it  was  stated 
«•  that,  in  order  to  place  agricultural  lands  in  their  right 
position  as  comitvred  with  other  ratable  properties,  it  is 
essential  that  they  should  be  assessed  to  all  local  rates  m 
a reduced  proportion  of  their  ratable  value.”  The  Agri- 
cultural  Rates  Act,  18%,  gave  effect  to  this  recommenda- 
tion. Its  object*  were  to  relieve  agricultural  land  from 
half  the  local  rates,  and  to  provide  the  mean*  of  making 
good  out  of  Imi>erial  funds  the  deficiency  in  local  taxation 
thereby  caused.  It  was  provided  that  the  Act  should 
continue  in  force  only  till  31st  March  190*J,  but  a 
further  Act  in  1901  extended  the  period  by  four  years. 
Meanwhile  the  Hoyal  Commission  on  local  taxation  was 
inquiring  into  the  general  incidence  of  local  taxation, 
both  url*an  and  rural,  and  its  proper  adjustment  between 
real  and  personal  projicrty,  and  presented  its  report  in 
the  summer  of  1901.  The  other  measure  arising  out  of 
the  rejKjrt  of  the  Royal  Commission  of  1893  was  the 


warm  soil  lea  io  ft  rapiu  . , „ 

V>y  yield  per  acre,  an  exceedingly  heavy  crop  of  hay. 

™With  the  exceptions  of  1891  ami  1894,  every  yvar 
in  the  l«iod  1891-1900  was  stricken  by  drought  The 
two  meteorological  events  of  the  decade  which  will  pro 
liably  live  longest  in  the  recollection  were,  however,  th 
terrible  drought  of  1893,  resulting  in  a fodder  fa**™" 
the  succeeding  winter,  and  the  severe  frost  of  ten  week 
duration  at  the  beginning  of  1895.  Bl  twe‘,n  ‘‘j  ( 

occurrences  came  the  disastrous  decline  in  the  vjueot 
grain  in  the  autumn  of  1894,  when  the  weck^average 
pn«'  "f  English  wheat  fell  to  the  recorel  ««•■«** 
17a  6d.  per  imperial  quarter.  As  a consequence,  tte  ex 
tent  of  land  devoted  to  wheat  in  the  British  isles  * 

1895  to  less  than  1 h million  acres,  which  is  the  lowest  area 
on  record.  Successful  trials  of  sulphate  of  eoppei 
as  a means  of  destroying  charlock  in  corn  crops  tocik  placo 

in  the  years  1898-1900.  Charlock  I*  a “^JXrolu- 
erndferous  weed,  but  if  sprayed  when  ymug with  therohl 
tion  named  it  is  killed,  the  corn  plants  being 
Amongst  recent  legislative  measures  of 
agriculturists  mention  should  be  made,  in  addit  on  to  those 
that  have  been  referred  to,  of  the  Tithe  lUn  Ltxitu>- 
charge  Recovery  Act,  1891,  which  transfers  the  tloB, 

.......  re  j a f-svm  i ftfrilDleT 


ion  ot  l«'Js>  was  wie  enw^-  T runnier 

Agricultural  lIoldiugs'Aet,  1900.  This  is  an  amending  , liability  for  payment  of  ‘itbe  from  ^ ^ M&rkcts 

Act  and  not  a consolidating  Act;  consequently  it  has  to  | to  the  owner.  In  the  WJ  I*  of  the 

bo  read  as  if  incorporated  into  the  already  existing  Acta  reml  lairs  (Weighing  tte  acquisition 


no  n-o.1  as  i,  incorporated  into  tlie  already  existing 

As  affecting  agricultural  practice  there  are  three  note-  I Oman  roomings -act,  to**,  ~ '.w  * county 

worthy  improvements  in  rcsiiect  of  the  making  of  which,  I of  small  agricultural  holdings.  I tj1(.  0yMt  of 

without  the  consent  of  or  notice  to  Ilia  landlord,  a tenant  j council  may  acquire  any  suitable  , (||an 

.US...  aomisneattein /1\  »1l4>  (VlllStllinT  ktUMl  Oil  tllO  ftllottlmZ  f FOIIl  OU6  tO  fifty  *U^*»  0r>  l|_  \,n 


nllUUU*  Miu  wuku«  v*  uvvuv  — ; ' 

may  claim  compensation — (l)  the  consumption  on  the 
holding  “ by  horses,  other  than  those  regularly  employed 
on  the  holding,”  of  corn,  cake,  or  other  feeding-stuff  not 
produced  on  the  bolding;  (2)  the  “consumption  on  the 
holding  by  cattle,  sheep,  or  pigs,  or  by  horses  other  than 
those  regularly  employed  on  the  holding,  of  corn  proved 
by  satisfactory  evidence  to  liave  been  produced  and  con- 
sumed  on  the  holding";  (3)  “laying  down  temporary 
pasture  with  clover,  grass,  lucerne,  sainfoin,  or  other  seeds 
sown  more  tlian  two  years  prior  to  the  determination  of 
the  tenancy.” 


council  may  acquire  any  suiuiur-  uu™,  ~ ; fift 

allotting  from  one  to  fifty  acres,  or,  i | A 

acres,  of  an  annual  value  not  exceeding  o pe 

desire  to  buy,  and  will  themselves  cultivate,  the  holdings 
If,  owing  to  proximity  to  a town  or  otherwise,  th,  I 
apective  value  is  too  high,  the  council  may  ure 
for  the  purpose  of  letting  it.  The  Feitdiaer**  _ 
Stuffs>a\ct,  1893,  compels  sellers  of  fertilizers  * t^e 

manufactured  or  imported,  to  state  the  jxrcen  agt 
nitrogen,  of  the  soluble  and  insoluble  phoep  a ^ » . t<? 

the  potash  in  each  article  f*'1'-  condi- 


the  potash  in  each  article  sola,  ana  > _ p^nJi- 

the  tenancy”  ! have  the  effect  of  a warranty,  ^^ffs' for  live 

After  1894,  in  which  year  the  brilliant  prospect*  of  a , tions  apply  as  regards  the  sale  o!  leeamg  * in 

bountiful  harvest  were  ultimately  extinguished  by  untimely  ; stock.  The  Finance  Act  of  1894,  with  its  gr*  yi.ar 

an,]  limvv  ntins.  all  the  rctiwinimr  seasons  of  the  ileath  duties,  overshadowed  all  other  Act  


and  heavy  rains,  all  the  remaining  Reasons  of 
£r/#c/«o/  dosing  decade  of  the  19th  oentmy  were 
a*  1 * dominated  by  drought.  A fact  that  was  amply 
illustrated,  moreover,  is  that  the  period  of  incidence  of  a 
drought  is  not  hss  importaut  than  its  duration,  and  the 
game  is  true  of  abnormal  rainfall.  A spring  drought,  a 
summer  drought,  an  autumn  drought,  each  has  its  distinc- 
tive characteristics  in  so  far  as  the  effect  upon  the  crops 
is  concerned.  The  hot  drought  of  1893  extended  over 


siock.  ine  rinance  aci  oi  iwt,  »»»■• — . . ^r 

the  death  duties,  overshadowed  all  other  Act*  o 

both  in  its  immediate-  effect,  aud  in  its  ” des 

quences.  The  Copyhold  Consolidation  Act,  18  J , !■ - ^ 

six  previous  copyhold  statutes,  but  does  not  ^nvc  a 

tion  in  the  law  concerning  enfranchisement.  e ^ter 

of  Animals  Act,  1896,  provided  for  the  compulsory  _s U g 

of  imported  live  stock  at  the  place  of  lauding.  _ 

Railways  Act  and  the  Locomotives  on  Highways 

added  to  the  Statute  Book  in  1896,  and  various  clause 
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agriculture 


the  Fimmre  Act  eflected  reforms  in  respect  of  the  death 
duties,  the  land-tax,  fanners'  income-tax,  and  the  beer 
duty.  The  Chaff-cutting  Machines  (Accidents)  Act,  1897, 
u a measure  very  similar  in  its  intention  to  the  Threshing 
Machines  Act,  1878,  and  prorides  for  the  automatic  pre- 
tention of  accidents  to  persons  in  cliarge  of  chaff-cutting 
machines.  The  Sale  of  Food  and  Drugs  Act,  1899,  has 
eperial  reference  in  its  earlier  sections  to  the  trade  in  dairy 
produce  and  margarine.  In  1899  tens  also  jiassed  the  Act 
establishing  a department  of  agriculture  and  technical  in- 
struction in  Ireland. 

Thr  Acreage  or  Crops. 

The  most  notable  feature  in  ennnexion  with  the  cropping 
of  the  land  of  the  United  Kingdom  during  the  last 
quarter  of  the  19th  century  was  the  lessened  cultivation 
ot  the  cereal  crops,  associated  with  an  expansion  in  the 
area  of  gnus  laud.  At  the  beginning  of  the  iieriod  the 
aggregate  area  under  wheat,  barley,  and  oats  was  nearly  i 
million  acres ; at  tbe  close  it  did  not  much  exceed  i 
c million  acres  There  was  thus  a withdrawal  during  the  1 
penod  of  considerably  over  2 million  acres  from  cereal 
cutivation.  From  Table  I.,  showing  the  acreages  at 

Tame  L-dmu  of  Cereal  Cropt  in  the  United  Kingdom 
— Acres. 


181 


month  for  wheat-sowing  in  England,  was  only  17s.  8d 
'-rr  a!k  farmt,re  T birally  shrank  from  seeding  the 
land  freely  with  a crop  which  could  not  he-  grown  except 
at  a heavy  loss.  The  result  was  that  in  the  following  yuir 

Table  TL.—G^tte  Annual  Average  Price*  per  Imperial 
1875  to  UmnlUA  tenaU  '*  En'J'"nd  md  "''"’r*. 


I lor. 

Barlcjr. 

Out.. 

TijUI. 

iiiill 

3,51 1, OSS 
3,065,895 
2.553,092 
2,483,596 
1,450,042 
1,901,014 

2,751,362 

2,096,000 

2,147,169 

2,300,994 

2,340,307 

2,172,140 

4,176,177 

4,191,710 

4,282,594 

4,137,790 

4,527,899 

4,145,633 

10,441,627  ' 
9,952,611  | 
9,282,855 
3,922,870  1 
8,330,308  , 
8,218,787 

Tear. 

| Wheat. 

Barley. 

j date. 

d. 

1875 

1 45 

2 

38  fi 

29 

8 

1870 

40 

2 

35  2 

26 

S 

1877 

66 

9 

39  8 

25 

11 

1878 

46 

5 

40  2 

24 

4 

1879 

43 

10 

34  0 

21 

9 

1880 

44 

4 

33  1 

23 

1 

1881 

4-1 

4 

31  11 

21 

9 

1882 

45 

l 

31  2 

21 

10 

1883 

41 

7 

31  10 

21 

5 

1884 

3S 

8 

30  8 

20 

3 

1885 

32 

10 

30  1 

20 

7 

1886 

31 

0 

26  7 

19 

0 

1887 

32 

6 

25  4 

16 

3 

1888 

31 

10 

27  10 

16 

9 

1889 

29 

9 

25  10 

17 

9 

I8SO 

31 

11 

28  8 

18 

7 

1891 

37 

0 

28  2 

20 

0 

1892 

30 

3 

26  2 

19 

10 

ISS.'l 

26 

4 

25  7 

18 

9 

1894 

22 

10 

24  6 

17 

1 

1895 

23 

1 

21  11 

14 

0 

1896 

20 

2 

22  11 

14 

9 

1897  i 

30 

2 

23  0 

16 

11 

1898  | 

34 

0 

27  2 

18 

5 

1899 

25 

8 

25  7 

' 17 

0 

1900  j 

26 

11 

24  11 

17 

7 

, It  will  be  learnt  tliat  the  loss  fell 
lKimJ  uP°n,  tic  wheat  crop,  which  at  the  close  of  the 
to  ii  ni  Wrely  more  than  half  the  area  assigned 

l«en  cropped ^with” one  ^both"^! ^"ouT  "'T  "tT*  ! lluartcr;  !t  has  n«TCr  ®g*in  reached  30s.  since 

SPPgate  area  wou^ have  »«“  it  fell  to  so  low  a level  as  21a  lid. 


&T*  ln!®, wou^  tare  remained  about  the  same. 
dccreareT^Tki  been  tt'-'  care,  for  a fairly  uniform 

-tat  irregular  ^ *’y  some- 


wi„,  ■ ™ "J  neen  accompanied  hy  some- 

tbe(1^r  ^actuations  in  the  acreage  of  oats.  To 
in  ire^  Ti  Pnce*  y home-grown  oereaia  the  decrease 
i“^in  -r,ratt"xUtablf'-  Th"  cxU'Ht  of  ,his  decline 

I'ricec  rill  1°  /f  ’ wtlcreln  are  given  the  annual  average 
'f  F.-,',u7‘  ajXreIr)'',r''t'ln''i  frora  thl'  statutory  markets 
96 1 sinre  unjcr 
renal  . , Ac?  -->•  These  pnoes  are  iier  ira- 

rrad  qmwter.-that  is,  ISO  B.  of  wheat,  100  It.  of  barley, 

kmW  “ „ “f.0*^  reptesenting  fiO  Bi,  50  B.,  and  39  lb  per 
of  EqkIUIi  wlle/i  8mce  1883  tlu:  annual  average  price 
|er  nimrter  ^7*  v?nt  “Sain  been  80  high  as  40s. 
In  one  of  ti,  °"  y twlce  «"<»  1892  has  it  exceeded  30a 
to  ,li,  . . T'.  “coptional  yearn,  1898,  the  average  rose 
of  inflate,! lrM,  ,lluu  entirely  to  a couple  of  months 
outbreak  of  ‘"V1  116  e“',y  iuilf  of  tla'  year,  when  the 
■Wriracl LTl  ^ f " S|*in  ttnd  tllL'  United  States  of 
reum™  Tl!l,M  yith  a hu8»  apeoulative  deal  in  the  latter 

18*8  ",Tkly  aVL-m8c  prices  of  English  wheat  in 

the  b<',t,Wee”-  ld  and  25a  5d.  per  quarter, 

The  15  the  highest  weekly  average  since  1882. 

the  autumn  of  ftwil“n  ttVcra«n  waa  22»-  1<M-  in  1891,  in 
17s.  ftd.  rw.r  ?blch.  year  the  weekly  average  sank  to 
gn*t  a reins  • J'  lowest  on  record.  Wheat  was  so 
for  ,that  Various  Wen? 

tot  tpeciallv  T '?  Ul  atoc^».a  Purpose  for  which  it  is 
wnaller  l0Ho  u.'  el  ’ -n  ^iua  ut'^z>,5K  the  grain,  however,  a 
I*  1K94  tutl  °;^n  lncurre(l  than  in  sending  it  to  market. 

Li.^nthJy  average  price  for  October,  the  chief 

1 Altered  to  190  on  l*t  Janaary  190L 


the  wheat  crop  of  the  United  Kingdom  was  harvested  uj»on 
the  sirallest  area  on  record, — less  than  1 h million  acres. 
In  only  one  year  of  tlie  last  quarter-century,  1878,  did 
the  annual  average  price  of  English  fjnrtry  touch  40s.  per 
quarter ; it  has  never  again  reached  30s.  since  1885,  whilst 
in  1895  it  fell  to  so  low  a level  as  21s.  lid.  The  «une 
story  of  declining  prices  applies  to  oats.  An  average  of 
20s.  per  quarter  was  touched  in  1891,  but  with  that  excep- 
tion this  useful  feeding  grain  has  not  reached  that  figure 
since  1885.  In  1895  the  average  price  of  480  D)  of  wheat* 
at  23a  Id.,  was  identical  with  that  of  312  D>  of  oats  in 
1880,  and  it  was  lens  in  the  preceding  year.  The  declin- 
ing prices  that  have  oj>e rated  against  the  growers  of  wheat 
should  be  studied  in  conjunction  with  Table  III.,  which 

Table  III. — I into  the  United  Kingdom  of  Wheat 
Grain , and  of  Wheat  Meal  and  Flour — Cic*.* 


| T«»r. 

Wheat  Grain. 

Mr*]  amt  Flour. 

Total. 

i 1875 
1880 
1 1885 
1890 
1895 
1900 

51,876,517 

55,261,924 

61,498,861 

60,474.180 

81,749,955 

68,015,990 

6,136,083 

10,558,312 

15,832,843 

15,773,336 

18,368,410 

21,542,035 

68,012,000 
66,820,230 
77,331,707 
70,247,610 
100,118,365  | 
90,158,025 

snows,  at  intervals  ot  nve  years,  the  imports  ot  wheat  gram 
and  of  w'heat  meal  and  flour  into  the  United  Kingdom. 
The  import  of  the  manufactured  product  is  increasing  at 
a much  greater  ratio  than  that  of  the  raw  grain,  for  whilst 
! in  1875  the  former  represented  less  than  one-ninth  of  the 
: total,  by  1900  the  proportion  had  risen  to  nearly  one-fourth, 
j The  offal,  which  is  quite  as  valuable  as  the  flour  itself,  is  thus 
I retained  abroad  instead  of  being  utilized  for  stock-feeding 
purposes  in  the  United  Kingdom.  The  highest  and  lowest 
I areas  of  wheat,  barley,  and  oats  in  the  United  Kingdom 
during  the  period  1875-1900  were  the  following  : — 

! Wheat  . . 3,514,083  acres  in  1875  1,450,042  acres  in  1895 

j Bariev  . . 2, 931. 80$  acres  in  1879  2,068,760  screw  ill  1898 

' Oats  . . 4,527,899  acres  in  1895  3,998,200  acres  in  1879 
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lounu  inat  u*  • 

acres,  or  wry  little  short  of  four  milliou  acres. 

The  acreage  of  rve  grown  in  tire  United  Kingdom  as  a 
grain  crop  is  small,  the  respective  «ri»»  and-ms-s-'oo 
treas  during  the  period  1 875-190* ) having  been  102,676  acre's 
1^1891  and  I7/J37  seres  in  188*1.  Rye  is  perhaps  more 
largely  grown  as  a green  crop  to  Ire  fed  off  by  sheets  or 
cut  green  for  soiling,  in  the  spring  months. 

Of  com  crops  other  than  cereals,  hear*  and  /eos  arc  loti 
less  cultivated  than  formerly.  In  the  period  Wo- 1900 
the  area  of  beans  in  the  United  Kingdom  «ueto»ted  between 
57 1 41 1 acres  in  1875  nod  230,129  acres  in  1897,  and  that 
of  peas  between  318,410  acres  in  1875  and  163,325  acres 
in  1899.  The  area  of  peas  has  thus  shrunk  marly  one- 
half  and  that  of  bans  more  tlian  one-halt,  lading 
cereals  ami  pulse  corn  together,  the  aggregate  areas  o 

. lac.s.a  anil  IWA*  111  tllC  UlliUHl 


Tabi,x  IV.— Amu  of  Grau  /kind  (excluding  Heath  and 

lAUlsr.  *.  -f  TT-V—I  L-.nmlcm — 


T«r. 

Temporary  (•.«. 
n niict  roUtwti). 

Permanent  ((.«.  j 
not  broken  op  : 
in  rotation).  ! 

I 

Total. 

1875 

1880 

1885 

1890 

1895 

1900 

i 6.337,953 
6,389,232 
: 8,733,206 
6,097,210 
' 6.061,139 

j 6,024,317 

23.772,602  | 

44,747,092 

25,81*. 071 

27.11S.42S 

27,831,117 

28,261,529 

80,110,565 
31,108,324 
32,354.277 
33.212,835 
1 33, 892.258 

1 81,285,840 

cereals  ami  pulse  corn  together,  the  whilst  figures  previously  quoted  demon  strajeum- 

wheat,  barley,  oats,  rye,  beans,  and  peas  in  th*  Untad  th(iy  hftve  become  has  arable,  B |tlie  1* - 

Kingdom  have  varied  as  follows  over  the&w quinquennial  ,9()0  the  extreme  areas  returned  as  pw 

intervals  embraced  in  the  ]wnod  1875-1900  I -'—'■'e  understood,  do 


Y«*ar. 
1875 
i m 
1885 


Act**. 

11,399,0:40 

10,072,086 

10,014,625 


Y«r. 

1890 

1895 

1900 


Acres. 

9,574,219 

8,885,338 

8,707,602 


D'sregarding  minor  fluctuation*,  there  has  thus  been  a loss 
of  eom  laud  over  the  quarter-century  of  2,691,639  acres, 
or  nearly  24  per  cept. 

The  area  that  has  been  withdrawn  from  corn  growing  is 
not  to  be  found  under  the  head  of  what  are  termed  “ green 
crops.'’  In  1900  the  total  area  of  these  crops  in  the 
United  Kingdom  was  4,301,774  acres,  made  up  thus:— 


Acres. 
1,227,560 
1,994,421 
484.050 
242,967 
181,679 
171. OSS 


Crop. 

Potatoes  .... 

Turnips  and  swede* 

Mange!  .... 

Cabbage,  Vohl-rnbi,  and  rape  . 

Vetches  or  tares 
Other  green  crops  . 

The  extreme  aggregate  areas  of  these  crops  during  the 
quarter- century  were  5,057,029  acres  in  1875  and 
4,261,441  acres  in  1898.  At  five-year  intervals  the  areas 
have  been 

Acre*.  1 Year.  Aero*. 

6,057,029  ' 1890  . . 4,534,145 

4,740,293  1895  . . 4,399,949  | 

4,705,195  1900  . . 4,301,774 


__  1875- 

l'joo'the  extreme  areas  returned  as  “ permanent 
—a  term  which,  it  should  he  drarly  unde^^not 
include  heath  or  mouuta  n land,  °f  which**  ? {or 

Great  Britain  alone  about  thirteen  mi  J ion  j j-nj 

grazing — were  23,772,602  acres  in  ^ „ 

acres  in  1900,  whilst  the  total®  at  . ,^-r  tj  c jn. 

stat’d  iu  Table  IV.  Comparing  1900  with  18  ^ 

crease  in  permanent  grass  land  is  found  to  amount  to  dose 
upon  41  million  acres,  or  about  19  per  <*?*•.,  j iu 
On  account  of  the  greater  humility 
climate  Ireland  is  more  essentially  a j Clauds 

Great  Britain.  The  distribut.on  between  the  tn o ^ 

of  such  important  crops  « ^ thrae 

potatoes  is  indicated  in  Table  V.  The  figures  are  tu 

1 Table  V.-dr«i  of  Cereal  and  Potato  Crap,  in  Great 
Britain  and  Ireland  m 1 ”W.  


Y«*r. 

1875 

1880 

1885 


These  crops,  therefore,  which,  except  potatoes,  are  used 
mainly  for  stock -feeding,  have  like  the  corn  crops  been 
grown  on  gradually  diminishing  areas. 

The  land  that  has  been  lost  to  the  plough  is  found  to  be 
still  further  augmented  when  an  inquiry  is  instituted  into 
the  area  devoted  to  c’over,  sainfoin,  and  grasses  under 
rotation.  Iu  the  period  1875- 1900  this  area  has  fluctuated 
between  6,557,748  acres  in  1878  and  5,862,754  acres  in 
1891,  whilst  the  areas  at  five-year  intervals  are  given  iu 
Table  IV.  Under  the  old  Norfolk  or  four  course  rotat'on 


— 

Wheat. 

Great  Britain  . 
Ireland  . 

Aero.  I rv.  ora  1 
1,845.012  97  2 

53,797  j 2-8  1 

Total . 

1,898,839  | 

1000 

o«u. 

Croat  Britain  . 
Ireland  . 

3,026,088  | 

1,104,648  j 

73-3  ! 
26-7 

Total . 

4,130,936 

| 1000 

Barley. 

"Te^T  rcrOnt. 

1 090,265  & I 

174,006  j 8 

2,164,271  j_N*M 
Putoto**. 

561,361 
654,413 


1,215,774 


46 

54 

100 


the 

in 


lor  IBW,  nui,  inuugu  - . ~ - *nn  in  t 

what  from  year  to  year,  there  is  not  muc  r • - ,m| 
tieroentage-s.  The  couqrarative  uisignrfican  ^ 

the  ease  5 the  whet  and  barley  ^ 


wheat  ana  oaney  i 

respectively,  receives  ““^.fourtli 

potatoes  are’  considered,  ful  J .l  . 

the  former  and  more  than  half  tha 


and  8 ]wr  cent 

when  oata  and  — --- 

of  the  area  of  the  former  and  more  than 


Table  I V.  Under  the  old  Norfolk  ur  four-course  roLit  on  of  the  area  of  the  former  ami  more  vu. 

* roots,  barley,  clover,  wheat)  laud  thus  seeded  with  clover  latter  being  claimed  by  Ireland.  It  is  '*>  j^liance 

or  grass  seels  was  intended  to  be  ploughed  up  at  the  ever,  that  Ireland  is  year  by  year  plac.ug  < s in 

end  of  a year.  labour  difficulties,  low  prices  of  produce,  iqion  the  potato  crop.  In  1888  the  are»  I ,—tractcd 

aud  similar  causes  provided  iuducemeuts  for  Ireland  was  t*Ot,566  acres,  but  it  contmuo  y ,, 

each  year,  until  in  1900  it  did  not  exceed  654,41a 
or  150,153  acres  less  than  twelve  years  prev.ouiiy.  t 
A similar  comparison  for  the  several  * <■  , j 

Britain,  as  instituted  in  Table  VI.,  shows  that  toMg“ 
i . dongs  about  95  per  cent,  of  the  wheat  »re".0Ver^  1 
cent  of  the  hurley  area,  over  60  per  cent,  of  *««£££ 
and  70  per  cent,  of  the  ]>otato  area,  and  '*'1®°  I I fot 


Vim  OI  » ytur.  UIUUUI  Uimtutuvo,  ivn  m jhvuult, 

bad  seasons,  and  similar  causes  provided  inducement*  for 
leaving  the  land  in  grass  for  two  yearn,  or  over  three  years 
or  more,  before  breaking  it  up  for  wheat.  In  many  cases 
it  would  be  decided  to  let  such  land  remain  under  grass 
indefinitely,  and  thus  it  would  no  longer  be  enumerated  in 
the  Agricultural  Returns  as  temporary  grass  land,  but 


me  Agricultural  nvturns  as  temporary  grass  uumi,  out  belongs  about  95  per  cent,  oi  toe  ^ ’ be  osto  area* 

would  [loss  into  the  category  of  permanent  grass  land,  or  cent  of  the  barley  area,  over  60  per  cent,  ot  ,L Ion® 

what  is  often  spoken  of  as  “ permanent  pasture.”  Whilst  and  70  per  cent,  of  the  potato  area,  and  t*1’*1-  ^fgurt»  f°r 

much  grass  land  lias  been  laid  down  with  the  intention  do  not  vary  much  fiom  year  to  year.  The 
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kingdom] 


agriculture 


«w»ls  are  important,  as  they  indicate  that  it  is  the 
fareipis  of  England  who  are  the  chief  sufferers  through 
the  diminishing  prices  of  corn ; and  particularly  is  this 
true  of  Eist  Anglia,  where  corn  growing  is  more  largely 
pursued  than  in  any  other  part  of  the  country.  Scotlaud 

Teai.1'  h F, — Areas  of  Cereal  ami  Potato  Crript  in  Eng. 
hml,  Wales,  ami  Scotland,  and  in  Omit  Britain 
in  1900. 


England . 
I Wales  . 
I Scotland. 


Wheat, 


Cnwt  Britain 


lSrJ: 

Scotland . 


Acm. 
1,744,566 
ffl(654 
48  ,m 


1,845,042  ; 


I Vr  Out. 
94-8 
2'8  ; 
2-6 


Barldijr, 

Acr«* 

1,045,022 

105,018 

240,195 


1 


PcrCent, ! 
I 827 
; 5-3 

I 12-0  , 


100  0 1,990,205  1000 


1(860,518 

216(447 

949,128 


61*5 

71 

31*4 


396,936 

88(226 

131,200 


I c rest  Britain  . j 3,026,088  j 100  0 I 501,361 


707 

5*0 

23*4 

100  0 


pesseascs  nearly  one-third  of  the  area  of  oats  and  nearly 
one  ourth  of  that  of  potatoes.  Beans  are  almost  entirely 
11  *«,.  and>  and  t&s  is  even  more  the  ca.se  with 

£**■  crop  also  is  mainly  English,  the 

inner  in  most  parts  of  Scotland  being  neither  long 
t oogli  nor  warm  enough  to  bring  it  to  maturity. 

The  Produce  or  Crops. 

,,>e  ^Turii*  relating  to  the  acreage  of  crops  and 
number  Of  live  stock  in  Great  Britain  have  been 
mealy  eoHeetwl  in  each  year  since  1866,  the  animal 
1 of  thc  produce  of  the  crops  in  the  several 
"-Minns  of  the  kingdom  do  not  extend  lack  beyond  1885. 
11*  practice  is  fr»r  tlm  a . 
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wus  that  of  1890,  and  the  smallest  was  that  of  1895’ 
the  same  two  years  are  seen  to  have  been  respectively 
those  of  highest  oud  lowest  total  produce.  It  is  noteworthy 
that  in  1895  the  country  produced  little  more  than  half  as 
113  “ “y  °<«  of  the  years  1890,  1891,  and 
1898.  The  produce  of  barley,  like  that  of  oats,  is  less 
of  the  extremes  for  barley  being 

80,194,000  bushels  and  65,746,000  bushels,  and  those 
for  oats  190,863,000  bushels  and  162,860,000  bushels. 

, t0  beans,  the  produce  of  1890  was  about  euual  to 
that  of  1892  ami  1893  together.  Similar  details  for 
imtatoes,  roots,  and  hay,  brought  together  in  Table  VIII., 
Table  VIII.  — Estimated  Annual  Total  Product  of 
l ototoes,  Boots,  and  1/ay  in  the  Ended  Kingdom, 
1890  to  1900 — Thousands  of  Tons. 


Yt*r. 

IMbUm!*. 

j Turnij*. 

MfttigrU. 

By. 

1 1890 

4622 

' 32,002 

0709 

14,466 

1 1891 

6090 

29,742 

7568 

1 12,671 

, 1892 

5634 

31,419 

7428 

I 11,567 

1893 

6641 

31,110 

| 5225 

9,082 

1894 

4662 

30,678 

7310 

15,609 

, 1895 

7065  1 

29,221 

6376 

12,2  i'- 

1896 

6263 

28,037 

5875 

ll, 410 

1897 

4107 

29,785 

7379 

14,043 

1898 

6225  1 

26,409 

7228 

15,910  I 

1899 

5837 

20,370  , 

7604 

12.898  j 

1900 

4577  j 

28,387 

9650  | 

13,742 

show  that  the  production  of  potatoes  varies  much  from 
. year  to  year.  The  import*  of  potatoes  into  the  United 
Kingdom  vary,  to  some  extent,  inversely ; thus,  the  low 
| production  in  1897  was  accomiauied  by  an  increase  of 
imports  from  3,921,205  cwt.  in  1897  to  6,751,728  cwt. 

J in  1898.  No  very  great  reliance  can  be  placed  upon  the 
figures  relating  to  turnips  (which  include  swedes),  as 

! these  are  mostly  fed  to  sheep  on  the  ground,  so  that  the 

The  prectioe  i,  fo?  the  tk*"rd‘  of ' A^icttltaT tHpimiut  “ 40  ***  *«■“**  «e 

**  estimators,  who  report  in  the  autumn  as  to  the  total  j 1'™'“’^  “»>re  o.ose-Iy  estimated,  as  these  valuable  roots 
product  on  of  the  rrorm  i„  1 .•  . are  carted  and  stored  for  subsequ 


,.rrwi„  *. in  me  autumn  as  to  the  total 

assitrr,C  i°f  croi»  the  localities  respectively 

of  wl?'\  • thei!1-  ^ dividing  the  total  production,  say 
ns  n.fn  ’ 7 !™c]\  county  by  number  of  acres  of  wheat 
are  J,  1 • . » y t,e  occuPk‘rs  ttt  4th  June,  the  estimated 
.«  ^*1  ttcre  i*  obtained.  It  is  important  to 


are  carted  and  stored  for  subsequent  use  for  feeding  stock. 
Under  hay  are  included  the  produce  of  clover,  sainfoin, 
and  rotation  grasses,  and  also  that  of  permanent  meadow. 
The  extent  to  which  the  annual  production  of  the  hading 
fodder  eiop  may  vary  is  shown  in  the  table  by  the  two 
consecutive  years  1893  and  1894  ; from  only  nine  million 


2S?,  *«ures  relating  to  total  ^Scn  aed  “ 185,3  “<*  1894  j f‘™‘  -fr  »«Uloa 

£ aro  ou|y  estimate,,  and  it  is  not  claimed  for  I TL  IST*!.  ^ °n  .t0Be  ,0  "I'T, 

oftiL  *“»  'h,-T  m anything  more.  The  fact  that  much  ! t0DS  lD  th*  1“tu'r.  “>  crease  of  fully 


.lay  are  anything  more-.  The  fact  that  much  ! S*  1 

«*k  *•  stiU..in.  *»  ' Turning  to  the  average  yields  per  acre,  as  ascertained  by 

dividing  the  number  of  acres  into  the  total  produce,  the 
results  of  a decade  are*  collected  in  Table  IX.  The  effects 


lait.  r « tCf  Publication  of  the  figures  shows  that  the 
<tod  in  estimates.  The  total  produce  of  any 

Krown  *K?!V.e*.y  ar  miwt  dePt‘“d  mainly  upon  the  acreage 
cbiftlv  hr  avcra6L‘  y*®W  per  acre  will  be  determined 

/ y me  character  of  the  season.  In  Table  VII.  are 

^ Annwif  Total  Pr&iuct  of  Corn 

ThT  tn,  thi  Vnit*<1  Kingdom, , 1890  to  1900  — 
ThmuantU  of  Btuhdt. 


"* •l"1?1!-*’  ‘i11-  ,'s,imated  P'fsluce  of 


■»>  wil.CM  U IU  l.Xl  4 UV  VUU 

of  a prolonged  spring  ami  summer  drought,  like  that  of 
1893,  are  exemplified  in  the  circumstance  that  four  corn 
crops  and  the  two  bay  cioj»s  all  register  their  minimum 
average  yields  that  yiar.  On  the  other  hand,  the  scuson 
of  1898  was  exceptionally  favourable  to  cereals  and  to  1 ay. 
The  effects  of  a prolonged  autumn  drought,  as  distin- 
guished from  spring  and  summer  drought,  are  shown  in  the 
very  low  yield  of  turnijis  in  1899.  Mangels  are  sown 
earlier  and  have  a longer  period  of  growth  than  turnips; 
if  they  become  well  established  in  the  summer  they  are 
less  susceptible  to  autumn  drought.  Tlie  hay  made  from 
clover,  sainfoin,  and  grasses  under  rotation  generally  gives 
a bigger  average  yield  than  tliat  from  permanent  grass  land. 

I The  mean  values  at  the  foot  of  the  tabic — they  are  not, 

| strictly  speaking,  exaet  averages— indicate  the  average 
yields  per  acre  in  the  United  Kingdom  to  be  about  30 
bushels  of  wheat,  34  bushels  of  barley,  40  bushels  of  oats, 
j 27  bushels  of  beans,  26  bushels  of  peas,  4$  tons  of 
croiw  f tK  it  • — — •*’>  -“v  vriviuAuivu  uiuuuu;  ui  potatoes,  13  tons  of  turni]*  and  swedes,  17  tens  of 
to  11)00°  Th  j lte<*  K*n£d°,n  in  each  of  the  years  mangels,  31  cwt.  of  hay  from  temporary  grass,  and  28 
nc  largest  area  of  wheat  in  the  period  . cwt.  of  hay  from  permanent  grass.  Although  enormous 


r«w. 

! 1800 

1891 

1892 

1893 

1 894  I 

1895 

1 1896  I 
| 1897 


1190° 


Wh*ot. 

Barkjr. 

OiU. 

1 m«nn, 

Deu.  j 

75,904 

80,704 

' 171,295 

1 11,860  ' 

6313  ) 

74,743 

79,555 

106,172 

10,004 

5777 

60.773 

76,939 

108(181 

7,054 

5028 

50,913 

66,746 

168.588 

1 4,803 

1 

60,704 

78,601 

190,868 

7,198 

6229  ! 

36,285 

75,028 

174.176 

6,626 

4732  1 

58,247 

77.825 

162,860  i 

1 6, 191 

4979  j 

56,296 

74,885 

72,013 

74,731 

188,556 
172,578  1 

0,650 

7,267 

5250 

4858 

67(261 

74,532 

166,140 

7,504) 

4131 

54,322 

68,546 

165,137  j 

7,469  j 

4072 
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measure  and  not  by  weight,  whereas  the  weight  *f 
varies  considerably.  For  purposes  of  comparison  it  would 
be  much  better  if  the  yields  of  corn  crops  were  esti- 
mated in  cwt.  per  sere.  Tins,  indeed,  » the  P™*osra 
Ireland,  and  in  order  to  incorporate  the  Irish  figures 
with  those  for  Great  Britain  so  as  to  obtain  average  values 
for  the  United  Kingdom,  the  Irish  yields 
into  bushels  at  the  rate  of  GO  lb  to  the  bushe  of  » h,  at, 
of  beans,  and  of  peas,  50  lb  to  the  bushel  of  larley.and 
39  Bi  to  the  bushel  of  cola 


jungle  crops  of  mangels  are  sometimes  grown,  amounting 
occasionally  to  100  tons  per  acre,  the  general  average 
of  17  tons  is  about  \ tons  more  than  that  of  turnips 
and  swedes.  Again,  although  from  the  richest  old 
permanent  meadow  lands  very  heavy  crops  of  hay  are 
taken  season  after  season,  the  general  average  yield  of 
permanent  grass  is  about  3 cwt.  of  hay  per  acre  less  han 
that  from  clover,  sainfoin,  and  grasses  under  rotation 
The  general  average  yields  of  the  corn  crops  are  not  fairly 
one  wiJ  the  other  Vcaure  they  are  given  by 

aM  Annual  Atmng*  Yield  per  Acre  of  Crop,  in  the  United  Kingdom,  18904900 

Hay. 


Tabu!  IX.- 


Year.  | 

1 

Wh«e.  J 

Barley.  ' 

Out*. 

; 

Ruth.  | 

Hush. 

Bush.  1 

1690  ; 

30*66 

35*23  1 

41*54 

1891  : 

31*30 

3i*72 : 

40-46  ' 

1892  1 

26*46  i 

34 '7R  1 

39-82  : 

1893  ; 

26*08  1 

29*30 

38*14  | 

1894  i 

30*70  , 

34*77 

42  34 

1895 

26  33  1 

32*09 

38*67  : 

1896  1 

33*63 

34*16 

37*97  | 

1897  ' 

29  07 

j 32  91 

' 38*84  - 

1898  j 

34*75 

1 36*24 

42*27  | 

1899  - 

32'76 

| 34-64 

! 40-57  | 

Menu.  \ 
10  yrs.  / 

| 30*18 

83*88 

! 40-06  1 

Dean*.  Tea*. 


— ~ ! , ! 

PutaU**.  Turnip*.  Mangel*.  i 


I 


'I 


I 


lliuh.  I 

32 '77  ! 
29*82  j 
22*38  ! 
19-61  • 
29*17  , 


25  69 
28*91 
31*13 
3019 


Bush. 
28*71  | 
28-23 
25  85  | 
22*61 
25*64 
22*62 
25*34 
27*55 
27  60 
27*22 


TOIUa 

3*53 

4*74 

4*46 

5*23 

8*82 

6*64 

4*93 

8'47 

5*23 

4*82 


Ton*. 
17*76 
18-60 
17  99 


Toma. 

14*27 
13*40 
14 '04 
13-6S  I 13M 
13M  - 1603 

1311  1 16H 
12-79  I 14-99 
13'90  i 1803 
1274  17-71 

9*7  | 1741 


Rotation. 

Cwt. 

3319 
31*39 
29*10 
23*55 
35*77 
29*08 
27  95 
82*53 
36*49 
31  *01 


i Permanent. 


CwL 

30-81 

28'13 

23*30 

20'41 

33  65 

25*21 

24*14 

80*71 

34*27 

29*11 


27*26  26*14  ' 

I 


4*59  i 13*14 


17  02 


31*01 


27*97 


The  figure  denoting  the  general  average  yield  per  acre 
of  any  class  of  crop  needs  readjusting  after  every  suc- 
cessive harvest.  If  a decennial  period  be  taken,  then — for 
the  purpose  of  tlw  new  calculation— tho  earliest  year  is 
omitted  and  the  latest  year  added,  the  number  of  years  I 
continuing  at  ten.  Adopting  this  course  in  the  case  of  the 
cereal  crops  of  Great  Britain  the  decennial  averages 
recorded  in  Tublo  X are  obtained,  the  period  18S5-94  | 

Tabu  X. — Decennial  Average  Yield,  in  Great  Britain 


are  embraced  only  unbroken  horses  and  hoiwes  nse-l  so  y 
for  agriculture  (including  mares  kept  for  breeding).  UK 

Table  XI.-AW-rn, « f l/ome.  Cattle,  Sheep,  and  i’-J- 
* *j.a  / *« kmatlonu 


10- Year  tV»U*U-  | 

Wheat.  | 

Barley. 

(hit*. 

18851894 

29-32 

33  02 

38*21  1 

1 1886-1895  | 

28  '31 

82*68 

36-23  , 

1887-1896  1 

29*49 

32*82 

38*13 

1888  1897 

1 2919 

32 '97 

38-51  1 

1889-1893 

! 29*86 

33*26 

38*86 

1890-1899 

30*15 

1 S3  SO 

38-81 

Year. 

Horae*. 

C.U1- 

Sheep. 

rip-  j 

1875 

1880 

1885 

1690 

1895 

1900 

1,819,687 

1,929,680 

1,909,200 

1,961,911 

2,112,207 

2,000,402 

10,162,787 

9,871,153 

10,868,760 

10,789,868 

10,753,814 

11,154,902 

33.4»l.»ds 

30,239,620 
30,0*0,200 
3I.M7.1W 
29,774,8113 
31  054,547 

3,495,167 

2,863,488 

S,l»6.6-i5 
4, 362,010 
4,238,870 

|>.  ftAS.ItfK* 

' 

i highfBt  ana  iowiih  annum  wm.a 
| in  the  period  1875-1900  were  the  following:—^ 

niftiest. 


being  the  earliest  decode  for  which  the  official  figures  are 
available.  It  thus  appears  that  the  average  yield  of  wheat 
in  Gn  at  Britain,  us  calculated  upon  the  crops  harvested 
during  the  ten  years  of  the  ’nineties  (1890-99),  exceeded 
30  bushels  to  the  acre,  whereas  shortly  la-fore,  as  for  the 
ten  years  ended  1893,  it  fell  below  29  bushels.  A large 
expansion  in  the  acreage  of  the  wheat  crop  would  probably 
ho  attended  by  a decline  in  the  average  yield  per  acre,  for  i 
when  a crop  is  shrinking  in  area  the  tendency  is  to  with- 
draw from  it  first  the  land  least  suited  to  its  growth.  The 
general  average  for  the  United  Kingdom  might  then  recede 
to  rather  less  than  28  bushels  of  60  lb  per  bushel,  which  I 
was  for  a long  time  the  accepted  average— unless,  of  course, 
improved  methods  of  cultivating  and  manuring  the  soil 
were  to  increase  its  general  wheat-yielding  capacity.1 

Live  Stock. 

The  numbers  of  live  stock  in  the  United  Kingdom  are 
shown  at  five-yearly  intervals  in  Table  XI.  Under  horses 

1 The  higher  yield  of  wheat  in  recent  years  tppoare  to  1.1  largely 
attributable  to  better  grain -growing  season*.  The  yield*  in  the 
experimental  wheat-field  at  Rothamsted  - when?  there  U no  change 
either  of  land  or  of  treatment — indicate  this.  The  following  figures 
«how  the  average  yield*  jier  acre  of  the  selected  plot*  at  Rotharustcd  J 


Horsea 
j Cattle 
| Sheep 
Pi«* 


2,112,207  iu  1898 
11,519,417  in  1892 
33.642,808  iu  1892 
4,362,040  in  1890 


Lowest. 

ISSCreBC*.  j 

1,819,687  in  l*"*r' 
9,731,537  in  1877 
27,448,220  in  1882 
2,863,488  in  I860 

292.520  | 
1,787,860 
6.494,588 
1,496,552 

The  highest  total  in  each  case  is  in  the  mneti  - , 

the  maximum  year  of  1892  cattle  and  sheep 
continuously  for  three  years  to  the  totals  o ’ , , 
diminution  being  mainly  the  result  of  the  ® ^ 

drought  of  1893.  Sheep,  which  numtered 
iu  1878,  declined  continuously  to  27, 448, ..-0  in  - 
a loss  of  over  five  million  head  in  five  years.  Il  . . 
chiefly  attributable  to  the  ravages  of  the  liver  flulce 

over  six  8- yearly  period*  from  1852  to  1899,  and  afford 
IU  higher  yield  «f  the  h*  — ycr.  - *£**-£I  ' 
Average  of—  per  acre. 

8 rear* \WZ-'J>  ' 

S „ l*W-*7 

8 „ isfis-rs 
8 „ is7*-*3 

8 „ 1984*91 

8 13P2-TO 


1*82-8* 


43  „ . 

The  average  of  the  first  thirty-two  year*  l*  thus  2i  3 ! J^r-eight 

of  the  la*t  sixteen  year*  30  bushel*,  and  of  the  * 
years  28$  bushels. 
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b‘gan  in  the  disastrously  wet  season  of  1879.  Pigs, 
being  prolific  breeders,  fluctuate  more  widely  in  numbers 
than  cattle  or  sheep,  for  the  difference  of  1,498,552  in 
their  case  represents  fully  one-third  of  the  highest  total, 
whereas  the  difference  is  less  than  one-seventh  for  horses, 
less  than  one-sixth  for  cattle,  and  less  than  one-fifth  for 
sheep.  The  relative  proportions — as  distinguished  from 
the  actual  numbers — in  which  stock  are  distributed  over 
the  several  sections  of  the  United  Kingdom  do  not  vary 
greatly  from  year  to  year.  Table  XII.,  in  which  the 
totals  for  the  United  Kingdom  include  those  for  the 
Channel  Islands  and  Isle  of  Man,  illustrates  the  prepon- 
derance of  the  sheep-breeding  industry  in  the  drier  climate 
of  Great  Britain  and  of  the  cattle-breeding  industry  in 
the  more  humid  atmosphere  of  Ireland.  In  Great  Britain, 
for  every  head  of  cattle  there  are  about  four  head  of 
sheep,  whereas  in  Ireland  the  cattle  slightly  outnumber 
the  sheep.  Again,  whilst  Great  Britain  possesses  only 


Table  XII. — lumbers  of  lion t«,  Cattle,  Sheep,  and  Pigs 
in  the  United  Kingdom  in  1900. 


iiune*.  | CfctUe. 

Slttvp. 

Pi**. 

England  . 
WuH  . 
Scotland . 

1,152,321 

153,281 

194,538 

4,848,698 

758,386 

1,198,086 

15,844,713 

3,432,516 

7,314,997 

2,021,422 

228,097 

132,413 

p.  } 

1,500,113 

6,805,170 

26,592,226 

2,381,932 

Ireland  . 

491,143 

4,608,443 

4,356,697  1,268,474 

[United  1 
1 Kingdom’  j 

2,000,402 

11,454,902 

31,054,547  3,663,669 

1 

half  as  many  tattle  more  than  Ireland,  she  possesses  six 
tunes  as  many  sheep.  The  cattle  imputation  of  England 
alone  slightly  exceeds  that  of  Ireland,  but  cattle  are  more 
at  home  on  the  broad  plains  of  England  tlian  amongst 
the  hills  and  mountains  of  Wales  and  Scotland,  which 
afford  suitable  habitat  for  sheep.  Hence  it  happens  that, 
whilst  in  England  sheep  are  not  four  times  as  numerous 
as  cattle,  in  Wales  they  are  nearly  five  times  as  numerous, 
and  in  Scotland  more  than  six  times  as  many.  Great 
Britain  has  twice  as  many  pigs  as  Ireland,  but  the  swine 
industry  is  mainly  English  and  Irish,  and  England  is 
a <11  to  possess  nearly  six  times  as  many  pigs  as  Wales 
snd  Scotland  together,  the  number  in  the  last-named 
country  being  particularly  Bmall.  One  English  county 
alone,  Suffolk,  maintains  more  pigs  than  the  whole  of 
Scotland. 


into  the  United  Kingdom  for  the  purpose  of  being  fattened, 
but  under  the  Diseases  of  Animals  Act  of  that  year  animats 
inqKirted  since  then  have  to  be  slaughtered  at  the  place  of 
landing.  The  dimensions  of  this  trade  are  shown  in  Table 
XIII. 

The  animals  come  mainly  from  the  United  States  of 
America,  Canada,  and  Argentina,  and  the  traffic  in  cattle 
is  more  uniform  than  that  in  sheep,  whilst  that  in  pigs 
seems  to  have  reached  extinction.  The  quantities  of  dead 
meat  imported  have  increased  with  great  rapidity,  a cir- 
cumstance largely  due  to  the  rise  of  the  trade  in  chilled 
and  frozen  meat.  Fresh  beef  in  this  form  is  imported 
chiefly  from  the  United  States  and  Australasia,  fresh 
mutton  from  Australasia  and  Argentina. 

Table  XIV.  shows  how  rapidly  this  trade  expanded  during 
the  decade  of  the  'nineties.  The  column  headed  bacon 
1 and  hams  indicates  clearly  enough  that  the  imports  of 
fresh  meat  did  not  displace  those  of  preserved  pig  meat, 
for  the  latter  exjwwded  from  4,715,000  cwt.  to  7,784,000 
cwt.  during  the  decade.  The  column  for  all  dead  meat 
includes  not  only  the  items  tabulated,  but  also  the  follow- 

Table  XIV. — Quantities  of  Dead  Meat  imported  into  the 
United  Kingdom , 1891-1900 — Tkousaiuis  of  Cwt. 


„ 1 
tar. 

Frrxh 

Bwf. 

Freah 

Mutton. 

Fr-»h 

Fork. 

Baron 
*i*l  Uadi*. 

All 

Dead  M«it. 

1891 

1921 

1663 

128 

4715 

9,790 

1892  j 

2080 

1700 

132 

5135 

10,500 

1693 

1808 

1971 

182 

4187 

9,305 

1894  i 

2104 

2295 

180 

4819 

10,610 

1895  1 

2191 

2611 

288 

5353 

11,977 

1896  ! 

2660 

2895 

299 

6009 

13,347 

1897  1 

3010 

3193 

348 

6731 

14,729 

1898 

3101 

3314 

558 

7684 

16,445 

1899 

3803 

3446 

669 

7784 

17,658 

1900  | 

4128 

3393 

695 

7444 

17,912 

• ing,  the  quantities  stated  being  those  for  1900: — Beef, 
salted,  194,668  cwt.;  beef,  otherwise  preserved,  516,529 
cwt. ; preserved  mutton,  64,452  cwt. ; salted  pork,  248, 1 10 
cwt. ; dead  rabbits,  473,167  cwt.;  meat,  unenumerated, 
754,11 4 cwt.  The  quantities  of  these  are  relatively  small, 
and,  excepting  rabbits  from  Australia,  they  show  no 
! general  tendency  to  increase.  The  extent  to  which  these 
growing  imports  have  been  associated  with  a decline  in 
I value  is  shown  in  Table  XV. 

Table  XV. — Average  Values  of  Fresh  Meat , Bacon,  and 
Hams  imported  into  tfw  United  Kingdom,  1891-1900 
— Per  Cwt. 


Imports  of  Live  Animals  and  Meat. 

The  stock-breeders  and  graziers  of  the  United  Kingdom 
nave,  equally  with  the  corn  growers,  to  face  the  brunt  of 
foreign  competition,  the  aggregate  importation,  free  of 

Table  XIII. — Xumhers  of  Cattle,  Sheej>,  and  Pigs  imported 
into  the  United  Kingdom,  1891-1900. 


Year. 

Catlla. 

81m*  p. 

Pig*. 

1891 

507,407 

344,504 

542 

1812 

502,237 

79,048 

3.826 

1933 

340,045 

62,682 

138 

1W4 

475,440 

484,597 

8 

l«95 

415,565 

1,065,470 

321 

1896 

662,553 

769,592 

4 

1887 

618.321 

611,504 

189S 

569,066 

663,747 

450 

1899 

503,504 

607,755 

1900 

495,645 

382,833 

of  meat  in  the  carcase  and  on  the  hoof  continuing 
w 1 y to  increase.  Up  to  1896  store  cattle  were  admitted 

1 Including  Channel  Inlands  and  Isle  of  Man. 


Y«r. 

Fre»h 

iw*-r. 

Fn*»h 

Mutton. 

Fresh 

Pork.' 

Baron. 

I Iari*. 

d. 

1. 

rf. 

., 

J. 

#.  d. 

rf. 

1891 

42 

1 

89 

6 

47 

« 

37  11 

40  4 

1892 

42 

5 

40 

6 

16 

11 

40  10 

47  4 

1893 

42 

4 

39 

3 

50 

0 

53  0 

58  5 

1894 

40 

0 

37 

10 

43 

5 

43  10 

49  1 

1895 

39 

0 

35 

2 

46 

1 

39  0 

44  11 

1396 

37 

10 

32 

7 

45 

11 

34  6 

43  0 

1897 

38 

5 

30 

3 

44 

0 

35  5 

42  8 

1898 

88 

2 

29 

7 

41 

10 

38  2 

39  6 

1899 

38 

8 

31 

7 

41 

11 

35  10 

4l  5 

1900 

39 

7 

34 

5 

« 

0 

41  9 

4'J  10 

The  trend  of  the  im|»ort  trade  in  meat,  live  and  dead, 
may  be  gathered  from  Table  XVI.,  in  which  are  given  the 
annual  average  imports  for  the  seven  quinquennial  periods 
embraced  between  1866  and  1900.  An  increase  m live 
cattle  lias  accompanied  a decrease  in  live  sheep  and  pigs, 
but  the  imports  of  dead  meat  have  expanded  nearly  four- 
teen-fold over  the  jieriod. 

The  rate  at  which  the  trade  in  imported  frozen  mutton 
is  increasing  as  compared  with  the  industry  in  home- 
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i mutton  is  illustrated  in 

illv  bv  Messrs  W.  Wcddel  4 r—.  ■ , 

for  18*")  and  for  each  year  from  1880  to  1900  are 


K XVI  —A  ’-erage  Annual  Import*  of  Cattle,  Slieep, 
and  l‘m  and  if  Decul  Meat,  into  the  United  King- 


Vviod. 

C»lt> 

Htvorp.  j 

Pi*:*. 

IMmnI  M«L 

Na 

191,947 

No. 

610,300 

No. 

64,827 

Cwt, 

1,155,867 

•trim 

215,990 

861,516 

74,040 

3,134,175 

272,745 

938,704 

44,613 

6.  S41.B13 

387,232  | 

974,316 

24.355 

6,  U 12, 495 

438,09*  ' 

800,599 

iy,437 

7,C81|789 

Dl-95 

, 448.139 

407,260 

967 

10.«s«,t-t» 

96  1900 

549,618 

607,036 
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tbe  fiuures  published  cheap  and  wholesome  food  well  within  thcnach  of  the 

frem which  : great  industrial  populate*.  of  the  l rated  Kingdom.  At 
Company,  trom jrraci  , gre  ^ ^ _•  mDnot  lic  gilin8ad  tluat  it  has  opened 

the  way  to  fraud,  when  butchers  have  palmed  off  upon 
their  customers  im|iorted  fresh  meat  as  home-grown,  and 
secured  a dishonest  profit  by  charging  for  it  the  pnce»« 
the  latter,  whicli  arc  ronaideiably  in  excel®  of  those  of  the 
I imported  product.  How  wide  is  the  margin  for  obtemmg 
■ a fraudulent  profit  in  this  way  is  drawn  let  the pna»  «f 
home -grown  and  imparted  meat  in  lable  XM11.  taken 
from  the  Agricultural  Returns. 

Many  suggestions  have  been  made  to  render  it  an 
Offence  at  law  for  a seller  to  offer  imporWUrejh  ms^aa 
home-grown,  but  np  to  1901  no  leg.slative  effect  had  been 
given  to  thesj  pr<q<osft.U. 


in  Table  XVII.  uw  itu«u^.vw»  « — - — , 
weight  of  sheep  aiul  lambs  slaughtered,  which  is 


wei^llb  WI  mu.*  [1  — C ■ 

at  40  tier  cent,  of  the  total  number  of  sheep  and 

- * *•  TT  **  * Vi--* — In  the 


1 Ut  -rv  l vu-mw.  VS.  _ ” ~ 1 

,s  returned  each  year  in  the  United  kingdom.  -•  — 
irted  column  is  given  the  weight  of  fresh  (frozen)  mutton 
lamb  imported,  plus  the  estimated  dead  weight  of  the 


,E  XVII. — Dome  Product  and  ImporU  of  Sheep  ami 
Mon  into  the  United  Kingdom— Thoumnds  of  Tom. 


t 

Y Ml*. 

UrtlKt- 

grown. 

1 

Imparto1!. 

Yt*ar. 

Ham* 
grown.  | 

Imported. 

1885 

322  1 

47 

1895 

319  ! 

157 

1S90 

M 

92 

1896 

329 

164 

1S91 

359 

92 

1897  , 

327 

175 

1 1892 

M9 

87 

1898  ! 

333 

! 182 

1893 

340 

100 

1899 

S39 

187 

1894 

322 

128 

1900 

332 

i 17L. 

v that  in  1885.  Moreover,  in  1885  the  imported  pro- 
1 was  only  about  one- seventh  as  much  as  the  home-grown, 

ile  XVIII. — Average  Price*  of  Dead  Meat  per  Stone  of 
h at  the  London  Central  Market  in  1898  ami  tn  1899. 


Bale  of  Cattle  by  Live  M eight. 

I In  connexion  with  the  internal  live  stock  trade  of  Great 
Britain  attention  must  be  directed  to  the  Markets  *nd 
| Fairs  (Weighing  of  Cattle)  Act,  1891.  Tim  object  of  tin. 

I measure  is  to  replace  tbe  old-fash  oned  BysU-m  o ga.  aiug 
I at  the  weight  of  an  animal  by  the  sounder  method  of 
I obtaining  the  exact  weight  by  means  of  the  wei^ta^a 
The  crazier  buys  and  sells  cattle  niucli  less  frequently  than 
the  butcher  buy.  them,  *1  that  the  hltterm  naturally  more 
skilled  in  estimating  the  weight  of  a beast  through 1 
1 use  of  the  1 ye  and  the  hand.  The  resort  to  the  wv, gl.br, dgs 
should  put  both  on  an  equality,  but  tlie  meUlod  does^ot 
seem  to  have  found  much  favour.  Lnder  the  Act  there 
are  15  scheduled  places  in  FnglW  and  6 ^ 

>1  .'together  (19  previous  to  1898),  from  wh.ch  retuna 
are  nearly  obtained.  The  nun,bera  of  »ttle  vre^h 

I ^^4la92,«2 ® s!  109,^ 
l 138,032,  and  139,182,  so  that  there  was  an 
about  50  per  cent,  during  the  per.od.  The  numlvm  fo 
Scotland  are  greater  tliroughout  than  tlioae 

The  scheduled  places  at  which  we  g i.ngapiKwrsto  K.uos 

resorted  to  are  Edinburgh  Aberdeen,  ami  Gkegow  m 
Scotland,  and  London,  Shrewsbury,  Carl.de,  and  L verpool 
in  England,  But,  as  will  be  apparent  from  lable  ALA., 

Table  XIX.— A*,  of  Cattle  Weighed  in  Great 

1 .1..  1 r. hurt  II  euihtng  of  Larue 


> importe’d  on  the  I100I  for  slaughter.  The  home  pro- 
on  of  mutton  would  appear  to  have  reached  its  limit, 
lie  quantity  entered  under  this  head  for  1899  is  seen 

: no  more  than  that  for  1 890.  On  the  other  hand,  the  Scotland  are  greater  tluougnoire  ^ mo8l 

tity  imiKirtwlin  1899  is  double  that  in  1890,  and  quad-  The  scheduled  p.aces  at  w Kch  we.ghing  a]  | in 

MnmnvOT  in  1 tbo  imnorted  uro-  resorted  to  are  Edinburgh.  Aberdeen,  a . t*®  . 


IVNCrlptlOD. 

Beef. 
ch,  short  rides  . 

long  sides 
iish  . 
s and  Bulls 
arican.  Birkenhead-killed  . 

,,  Deptfonl-killed 
entine,  Deptford-killed 
erican.refrigerd.,  hind -quarters 
M ,,  fore-quarters 

itrulian,  frown,  hind-q«urtcra 

tt  ,,  fore -quarters 

v Zealand,  ,,  hind  quarters 

>t  ,,  fore -quarters 

JlurroN, 

>tch,  prime, 
glish,  prune 


1«w. 


tinental  . 
er  Plate,  town -killed  . 
v Zealand,  frozen 
itraliaii  ,, 

er  Plate  ,, 


Lam  11. 

;Ush  . 

r Zealand,  frozen 


$. 

d.  s. 

if. 

a.  i 

it.  s.  </.  1 

3 11  to  4 

3 

4 

3 to  4 6 

3 

8 „ 3 10 

3 11  „ 4 1 

3 

6 „ 3 

S 

3 

9 „ 3 11 

2 

0 2 

8 

2 

u ,,  -i  10 

3 

1 „ 3 

5 

3 

5 „ 3 8 

3 

2 „ 8 

5 

3 

6 „ 3 9 

2 

" ,f  2 

11 
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0 „ 3 4 

3 

6 „ 3 
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3 

7 ,,  3 10 

2 

2 2 

5 

2 

4 „ 2 6 

1 

11  „ 2 

1 

2 

1 „ 2 4 

1 

6 „ 1 

6 

l 

8 „ 1 9 

2 

2 m 2 

4 

2 

3 2 6 

1 

8 „ 1 

10 

1 

9 „ 1 11 

4 

1 4 

8 

4 

5 „ 4 11 

3 

10  „ 4 

5 

4 

2 „ 4 8 

2 

9 „ 3 

3 

3 

1 „ 3 6 

3 

7 „ 3 

11 

3 

9 „ 4 2 

3 

0 3 

3 

3 

3 „ 3 6 

1 

9 ..  2 

6 

1 

11  „ 2 8 

1 

8 „ 1 

10 

1 

10  „ 2 0 

1 

6 1 

9 

1 

11  „ 2 0 

4 

10  „ 5 

9 

5 

0 „ 6 2 

8 

1 3 

5 

2 11  „ 3 3 

ki  we.  yj  - f _ . , . 

under  the  Markets  awl  Fain  II  etghsng 
Act,  1893-1900. 


1 Year. 

Eot**nnn 

Marki't*. 

No. 

j 1893  ■ 

1,219,208 

1894  i 

1,203.533 

1695  1 

1,166,149 

1896 

1,000,014  | 

1897  ! 

1,115,183 

1898 

1,263,991  1 

1899 

1,238,091  ; 

1900 

1,187,603 

Weighed-  Weighed. 


No. 

92,492 

96.314 

100,033 

109,184 

111,767 

138,652 

139,482 

141,611 


i’vr  Cent. 

7 50 

8 01 
8’43 
9*93 
10-02 
10*97 
1153 
11-92 


iiificant 


proportion  to  the  total  wnieu  two 

„_Tbe  figure,  given  in  Tabte  XV  for  the  - 


muracuL  xut?  itKu»vs»  was  ...  — ——  . in  of 

years,  1898  and  1899,  show  how  little  use  is  B“d-- 

’ , 1 t .a  nn/l  It 


the  weighbridge  in  the  sale  of  shwp  and  swm  - * ^ 

that  weighbridges  are  mink-rat,*  in  pr.ee  am  erc 

quality  they  are  placed  in  most  markets,  so  , j 

-.a  liflJp  PTfqififl  far  n-biinirur  the  old  empirical  IUa  1 . 


ivas  in  1890  it  was  more  than  one-fourth,  and  in  1897 
each  year  sinc.i  more  than  one-half.  This  large  import 
e in  fresh  meat,  which  sprang  up  entirely  within  the  last 
rter  of  the  1 9th  century,  has  placed  an  abundance  of 


quality  they  are  placed  in  mosi  inaw-M*,  . « 

is  little  excuse  for  retaining  the  old  empinca  , ^-n 

sale.  As  the  primary  object  of  the  Act  > u 

records  of  prices,  it  follows  that  only  *o  so  far  ^ 

i of  the  prices  realized,  together  with  the  descrip  ^ 

I animals  involved,  are  obtained  is  the  full  ad  van  tag  ■ ^ 

statute  secured.  In  1899  average  prices  for  cattle 
or  prime  quality  ra.igcd  from  beast. 


to  38s.  per  cwt.  in  London. 
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Shire  Stallion,  “Buscot  Harold." 


. , MmfcLiu.i,  DbBUJl  XIAROLD. 

■ «i  a-**  i-*.  sur.  llOT.  „r,  .* **  br,  Mr.  a,™*,,  HP 


l*t  Pn«. 


noy*1  AgrlctUliinU  Society's  Show, 

Mr. 


Shire  Make,  "Stanxey  Commotion.” 


y. 

w 


•rk  lpori.  Tin*  property  of  sir  .T.  nimi.MI  Mnnl*.  Hart.,  31.P.,  Child  wick,  St.  Altana : bml  by 
k l Hutu  Parker,  Gnat  SUmiey  Ilall,  SutWrtl,  Cliewter. 


Digitized  by  Google 


PLATE  4. 


3 


C'Ztl 


S |* 

« hi 

A hi 

f|i 

£l1 

s;  * - 
a *>£ 

U!  X 3 

I B 

£ £a 

= ll 


kingdom]  agriculture 


187 


tk  range  was  from  28a.  10cL  per  cwt.  in  Leeds  to  34b.  Cd. 
in  Edinburgh.  In  the  case  of  third  quality  cattle  the 
lowest  average  was  2 la.  6d.  per  cwt.  in  Liverpool,  and  the 
highest  was  31s.  8d.  in  Glasgow.  These  examples  i Hus- 


Tablk  XX. — Fat.  of  A mmols  Weighed  in  1898-99  under 
the  Market*  ami  Fair*  ( Weighing  of  Cattle)  Act. 


J*>8. 

1 

Cattle:— 

Entering  markets 

Weighed 

Prices  returned  with  quality  dis- 
tinguished 

Nix 

1.203,fl0! 
138,  #52 
102,299 

No.  1 

1,236,091 

139,482 

103,613 

Sheep:— 

Entering  markets 

Weighed 

Prirrai  returned  with  quality  dis- 
tinguished 

4,091,619 

49,953 

40,460 

4,681,602  i 
48.043  | 
42,154  1 

i 

Swine:— 

Entering  markets  . 

| Weighed 

1 Prices  returned  with  quality  dis- 
tinguidnd 

363,370 

1,614 

1,437 

455,050 
2,205  | 
2,070 

- . J 

trate  the  kind  of  information  which  the  Act  is  competent 
to  elicit.  The  number  of  fat  cattle  w’hich  were  rejtorted  as 
having  been  actually  sold  by  live  weight  at  an  agreed-on 
J'rsce  per  cwt.  or  per  stone — a most  commendable  innova- 
t on— was  greater  than  ever  before  in  1899,  and  amounted 
to  16,844  head.  The  weighing  of  store  cattle  for  sale  is, 
like  that  of  fat  cattle,  slowly  extending. 


Eably  Maturity. 

In  the  fattening  of  animals  for  the  butcher  the  principle 
of  early  maturity  has  received  full  recognition.  If  the 
•ole  purpose  for  which  an  animal  is  reared  is  to  prepare  it 
for  the  block — and  this  is  the  case  with  steers  amongst 
cattle  and  with  wethers  amongst  sheep — the  sooner  it  is 
ready  for  slaughter  the  less  should  be  the  outlay  involved. 
During  the  whole  time  the  animal  is  living  the  feeder  has  to 
|ny  what  has  been  termed  the  “ life  tax  "—that  is,  so  much 
of  the  food  has  to  go  to  the  maintenance  of  the  animal  as  a 
liv  ing  organism,  independently  of  that  which  may  be  under- 
going conversion  into  what  will  subsequently  be  available  in 
tk  form  of  beef  or  mutton.  If  a bullock  can  be  rendered 
lit  for  the  butcher  at  the  age  of  two  or  three  years,  will  the 
animal  n\my  another  year’s  feeding?  It  has  been  proved 
at  the  Christmas  fat  stock  show's  that  the  older  a bullock 
gets  the  less  will  he  gain  in  weight  per  day  os  a result  of  the 
lecdsng.  \\  ith  regard  to  this  point  the  work  of  the  Smith- 
Smithfitid  C!uh  .deatrve»  recognition.  This  body  was 
thows.  instituted  in  1 1 98  as  the  Snuthfield  Cattle  and 
Sheep  Society,  the  title  being  chang'd  to  that 
of  the  SmithlieU  Club  in  1802.  The  original  object - 
the  supply  Of  the  cattle  markets  of  Southfield  and  other 
paces  with  the  cheapest  and  best  meat— is  still  kept 
strictly  in  view.  The  judges,  in  making  their  awards  at 
the  show  held  annually  in  December,  at  (since  1802) 
Islington,  North  London,  are  instructed  to  decide  accord- 
ing to  quality  of  flesh,  lightness  of  offal,  age,  and  early 
maturity,  with  no  restrictions  as  to  feeding,  and  thus  to 
promote  the  pr.mary  aim  of  the  club  in  encouraging  the 
Election  and  breeding  of  the  best  and  most  useful  anima's 
or  the  production  of  meat,  and  testing  their  caixihilitics 
K Sff?.  °f  c"Iy  nMlun,.v-  At  the  first  sliow  held  (at 
. uithheidjm  1.99 '.two  classis  were  provided  for  cattle 

biSs  a f' thc  l’"2*8  offered  amounting  to  £52 :10a 

,tho  * comprised  aven  for  rattle,  sjt  for 
IhTlBur.r®  ''r  l"g*'  W,th  I'riws  ‘he  amount  of  £300. 

I ■ f0****  lm<l  ri*»  to  29  for  cuttle,  17  for 
p,  and  4 for  p:ga,  and  the  prize  money  to  £2072.  At 


the  centenary  show  in  1898  provision  was  made  for  40 
classes  for  cattle,  29  for  sheep,  18  for  pigs,  and  7 for 
animals  to  be  slaughtered,  whilst  to  mark  the  importance 
of  the  occasion  the  prizes  offered  amounted  to  close  upon 
£o000  in  value.  In  1900  there  were  36  classes  for  cattle, 
32  for  sheep,  18  for  pigs,  and  7 for  cattle  and  sheep  to  bu 
slaughtered,  and  the  value  of  the  prizes  was  £3891.  The 
sections  provided  for  cattle  are  properly  restricted  to  what 
may  be  termed  the  beef  breeds ; in  the  catalogue  order 
they  are  Devon,  Hereford,  Shorthorn,  Sussex,  Ked  Polled, 
Aberdecn-Angus,  Galloway,  Welsh,  Highland,  cross-bred, 
and  a section  for  Kerry,  Dexter,  and  Shetland.  It  will  be 
noticed  that  Huch  characteristically  milking  breeds  as  the 
Ayrshire,  Jersey,  and  Guernsey  have  no  place  here.  Pro- 
vision is  made,  however,  for  all  the  well-known  breeds  of 
sheep  and  swine.  In  the  cattle  classes,  aged  beasts  of 
huge  size  and  of  considerably  over  a ton  in  weight  used  to 
be  common,  but  in  recent  years  the  tendency  has  been  to 
reduce  the  upper  limit  of  age,  and  thus  to  bring  out 
animals  ripe  for  the  butcher  in  a shorter  time  than  was 
formerly  the  case.  The  latest  important  step  in  this 
direction  was  taken  in  1896,  when  the  senior  class  for  steers, 
via.,  animals  three  to  four  years  old,  was  abolished,  the 
maxim um  age  at  which  steers  were  allowed  to  compete  for 
prizes  king  reduced  to  threo  years.  The  cow  classes  were 
abolished  in  1897,  and  in  the  schedule  of  the  1900 
exhibition  the  classes  for  each  breed  of  cattle  were  (1)  for 
steers  not  exceeding  two  y* /are  old,  (2)  for  steers  above  two 
years  and  not  exceeding  three  years  old,  and  (3)  for  heifers 
not  exceeding  three  years  old.  The  single  exception  is 
provided  by  thc  slowly-maturing  Highland  breed  of  cattle, 
for  which  cIussls  were  allotted  to  (1)  steers  not  exceeding 
three  years  old,  (2)  steers  or  oxen  above  three  years  old 
(with  no  maximum  limit),  and  (3)  heifers  not  exceeding 
four  years  old.  As  illustrating  heavy  weights,  there  were 
in  the  1893  show,  out  of  310  entries  of  cattle,  four  beasta 
which  weighed  over  a ton.  They  were  all  steers  of  three  to 
four  years  old,  one  being  a Hereford  weighing  20  cwt 
2 qr.  4 lb,  and  the  others  Shorthorns  weighing  respectively, 
20  cwt.  2 qr,  20  cwt.  3 qr.  21  !b,  and  22  cwt  2 qr.  18  ft. 
In  the  1895  show,  out  of  356  entries  of  cattle,  there  were 
Riven  beasts  of  more  than  a ton  in  weight.  Thiy  were  all 
three  to  four  years  old,  and  comprised  four  Shorthorns 
(top  weight  21  cwt.  1 qr.  18  lb),  one  Sussex  (22  cwt.  3 qr. 
7 lb),  and  two  cross-breds  (top  weight  20  cwt.  3 qr.  24  lb). 
In  the  1899  show,  with  311  entries  of  cattle,  ami  the  ago 
limited  to  three  years,  no  beast  reached  the  weight  of  a 
ton,  the  heaviest  animal  being  a cross-bred  (Aberdecn- 
Angus  and  Shorthorn)  which,  at  three  years  old,  turned 
the  scale  at  19  cwt.  1 qr.  5 ft.  Out  of  259  entries  of 
cattle  at  the  show  of  1900  the  top  weight  was  19  cwt. 
2 qr.  3 lb  in  thc  case  of  a Red  Polled  steer,  aged  two  years 
eleven  months,  the  next  being  18  cwt.  2 qr.  0 ft*  for  a 
Hereford  steer  two  years  eight  and  a half  months  old. 
Useful  figures  for  purposes  of  comparison  are  obtained  by 
dividing  the  weight  of  a fat  beast  by  the  number  of  days 
in  its  age,  the  weight  at  birth  being  thrown  in.  The 
average  daily  gain  in  live  weight  is  thus  arrived  at,  and  as 
the  animal  increases  in  age  this  average  gradually  dimin- 
ishes, until  the  daily  gain  reaches  a stage  at  which  it  dots 
not  afford  any  profitable  return  upon  the  food  consumed. 
At  the  centenary  show  of  the  Smith  field  Club  in  1898  thc 
highest  average  daily  gains  in  weight  amongst  prize- win- 
ning cattle  were  provided  by  a Shorthorn-Aberdocn  cross- 
bred steer  (age,  one  year  seven  mouths ; daily  gain  2*47  lb); 
a Shorthorn  steer  (age,  one  year  seven  months  ; daily  gain, 
2*44  tb) ; and  an  Abcrdeeu-Shorthorn  cross-bred  steer  (age, 
one  year  ten  months ; daily  gain,  2*33  lb).  These  b ast*, 
it  will  be  observed,  were  all  under  two  ytars  old.  Amongst 
prize  steers  of  two  ami  a half  to  three  years  old,  on  the 
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nv  occasion,  the  three  Highest  daily  average  gains  in 
live  weight  were  2 07  lb  for  an  Aberdeon-Angus,  199  H> 
for  a Shorthorn- Aberdeen  cross-bred,  and  1*9<  fora Susncx. 

In  the  sheep  section  of  the  Smithfield  show  the  classes  for 
ewes  were  finally  abolished  in  1898,  and  the  classes 
restricted  to  wethers  and  wether  lambs,  whose  function  is 
exclusively  the  production  of  meat.  At  the  1900  show 
sheet)  of  each  breed,  and  also  cross-breds,  competed  as  (1) 
wether  lanihs  under  twelve  months  old,  and  (2)  wether 
sheep  above  twelve  and  uuder  21  months  old.  The  only 
exception  was  in  the  rase  of  the  slowly-matunng  Cheviot 
and  mountain  breeds,  for  which  the  second  class  was  for 
wether  sheep  of  any  age  above  twelve  mouths.  Of  prise 
sheep  at  the  centenary  show  the  largest  average  daily  gam 
was  0 77  B>  per  head  given  by  Oxford-Hamiishirc  cross- 
bred wether  lambs,  aged  nine  months  two  weeks.  In  the 
case  of  wether  sheep,  twelve  to  twenty-four  months  old, 
the  highest  daily  increase  was  0*56  Bi  per  head  as  yielded 
bv  Lincolns,  aged  twenty-one  months.  Within  the  last 
quarter  of  the  19th  eentury  the  stock-feeding  practices  of 
the  country  were  much  modified  in  accordance  with  these 
ideas  of  early  maturity.  The  three-year  old  wethers  and 
older  oxen  that  used  to  bo  common  in  the  fat  stock  mar- 
kets are  now  rarely  seen,  excepting  perhaps  in  the  rase  of 
mountain  breeds  of  sheep  and  Highland  cattle.  It  was  in 
1875  that  the  Smithfield  Club  first  provided  competitive 
class-3  for  lambs,  and  in  1883  the  champion  plate  offered 
for  the  best  pen  of  sheep  of  any  ago  in  the  show  was  for 
the  first  time  won  by  lambs,  a pen  of  Hampshire  Downs. 
The  young  classes  for  bullocks  were  established  in  1880. 
The  time-honoured  notion  that  an  animal  must  have  com- 
pleted its  growth  before  it  could  be  profitably  fattened  is 
no  longer  held,  and  the  improved  breeds  which  now  exist 
rival  one  another  ns  regards  the  early  period  at  which  they 
may  be  made  ready  for  the  batcher,  by  appropriate  feed- 
ing  aiul  management. 

In  1895  the  Smithfield  Club  instituted  a carcase  com- 
petition in  association  with  its  annual  show  of  fat  stock, 
and  it  has  been  continued  each  year  since.  The  cattle 
and  sheep  entered  for  this  competition  are  shown  alive  on 
the  first  day,  at  the  close  of  which  they  are  slaughtered 
and  the  carcascB  hung  up  for  exhibition,  with  details  of 
live  and  dead  weights.  The  competition  thus  constitutes 
what  is  termed  a “ block  test,"  and  it  is  instructive  in 
affording  the  opi»rtunity  of  seeing  the  quality  of  the 
carcases  furnished  by  the  several  animals,  and  in  particular 
the  relative  prcqiortion  and  distribution  of  fat  and  lean 
meat.  The  live  animals  are  judged  and  subsequently  the 
carcases,  and,  though  the  results  sometimes  agree,  more 
often  they  do  not.  Tables  are  constructed  showing  the 
fasted  live  weight,  the  carcase  vreight,  and  the  weight  of 
the  various  parts  that  are  separated  from  and  not  in 
eluded  with  the  carcase.  An  abundance  of  lean  meat 
anil  a moderate  amount  of  fat  well  distributed  constitutes 
a better  carcase,  and  a more  economical  one  for  the  con- 
sumer, than  a carcase  in  which  gross  accumulations  of 
fat  are  prominent.  To  add  to  the  educational  value  of 
the  display,  information  as  to  the  methods  of  feeding 
would  be  desirable,  as  it  would  then  bo  possible  to 
correlate  the  quality  of  the  meat  with  the  mode  of  its 
manufacture.  A point  of  high  practical  interest  is  the  ratio 
of  carcase  weight  to  fasted  live  weight,  and  in  the  case  of 
prize-winning  carcases  these  ratios  usually  fluctuate  within 
very  narrow  limits.  At  the  1899  show,  for  example,  the 
highest  proportion  of  carcase  weight  to  live  weight  was 
68  per  cent,  in  the  case-  of  an  Aberdeen-Angus  steer  and 
of  a Cheviot  wether,  whilst  the  lowest  was  61  per  cent., 
afforded  alike  by  a Shorthorn  - Sussex  cross-bred  heifer 
and  a Mountain  lamb.  A familiar  practical  method  of 
estimating  carcase  weight  from  live  weight  is  to  reckon  one 


Smithfield  stone  (8  lb)  of  carcase  for  each  imperial  stone 
(14  lb)  of  live  weight.  This  gives  carcase  weight  as  equal 
to  57  per  cent,  of  Uve  weight,  a ratio  much  inferior  to  the 
best  results  obtained  at  the  carcase  competition  promoted 
by  the  Smithfield  Club.  Tabic  XXI,  given  as  an  example, 

Table  XXL — Block  Tut,  Smithfield  CM  Show,  1900. 
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Description  sod  Breed. 

FasLed 

Live 

Weight 

CttTTBJ*" 

Weight 

lutijuf 
Carcaee 
bo  Live 
Weight 

— 

»>  1 

*■ 

Per  cent 

Cattle. 

Steers,  not  over  two  years 

old 

Aberdeen-Hereford 

1102  | 

787 

66 

Shorthorn-Galloway 

12V  7 

843 

65 

Aberdeen -Shorthorn  | 

1315 

Steers,  two  to  thn»  years  i 

1 

old 

Aberdeen -Anglia 

1332  | 

878 

66 

Alierdcen-ShnNhom 

1361  1 

Shorthorn  -Galloway 

1418 

807 

lleifen,  not  over  thres  j 

years  old 

Aberdeen-Angus 

1504  [ 

817 

63 

Aberdeen  -Sussex 

1200 

Sheet. 

Lemgwol  Lambs,  not  over 
12  months  old : — 

85 

60 

Devon  cross 

HI 

1 118 

71 

Cheviot 

123 

77 

Longicool  Wethers,  12  to 

24  months  old : — 
Mountain 

I 1C5 

105 

04 

158 

00 

Cheviot 

147 

91 

I Short  ux/oi  Lambs,  not  over 
12  months  old 

81 

Southdown-SulFolk 

120 

Hampshire  l>own 

133 

87 

| Hampshire  Down 

150 

95 

j Shortteool  Wethers,  12  to 
24  months  old : — 

106 

| 66 

N orfolk  - 1 1 orned 

100 

Hampshire  Down 
Southdown 

172 

100 

I 103 

as 

i »a 

relates  to  prise  carcases  in  the  competition  at  the  1900 
show. 

The  Breeds  op  Live  Stock. 

In  the  last  quarter  of  the  19  th  century  the  many  native 
breeds  of  farm  Uve  stock  became  more  clearly  defined  than 
ever  before,  and  various  breeds  which  at  the  beginning  o 
that  period  had  received  no  eejmrate  classification  in  snoa- 

yard  schedules  were  fully  recognised  before  its  close.  As 
a matter  of  record,  it  is  deemed  desirable  to  notice  tn 
breeds  as  they  stand  at  the  beginning  of  the  20th  eentury. 
For  fuUer  details  than  it  is  here  possible  to  give,  HW 
render  should  consult  the  resjioctive  stud  books,  herd  boo's, 
and  flock  books  jiertaining  to  the  several  breeds. 

Horse*. 

The  breeds  of  liyht  horses  include  the  Thoroughbred, 
the  Yorkshire  Coach -horse',  the  Cleveland  Bay, 
Hackney,  and  the  pony ; of  heavy  horses,  the  Mure,  too 
Clydesdale,  and  the  Suffolk.  The  Thormujhhrfl  >»  the 
oldest  of  the  breeds,  and  it  is  known  as  the  “blood-horse 
on  account  of  the  length  of  time  through  which  its  |>un,;. 
of  descent  can  be  traced.  It  has  sprung  from  0 
native  horses  of  Kngland.  In  past  times  Ara 
i Turkish  sires  were  imported  for  the  improvement  ol  inc 
J breed,  though  the  use  of  Eastern  blood  has,  with  a e 
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GuKitMsnr  Cow,  “JrjwiF.  10th." 
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lttprt  Guernsey  Bull,  “Frolic  6tii.” 

nie.  Royal  Agricultural  Society's  Shows.  Mablatone.  1W.»;  Tnrk.  MOO.  The  property  of,  ami  bred  by.  Mr.  W.  A.  C.lynn, 
Songruve,  Scavtcw,  Ul>-  of  Wight. 


by  Google 


PLATE  «. 


Digitized  by  Google 


J’Aafo  by  F.  ftiMrt-jr,  v /Uteri  st/trt,  I^tuion,  N.W.  l'ht4o  by  C.  Jfcf<f,  H’btair,  .V8. 

Lonoror*  BvLty  "Wuorrox  Woxi>r.it.M  Wrum  Boll,  “Maooc  Bor." 

Ut  Prim,  Koyul  Apiir«ltur*l  NwMy**  Mm.w-,  Y.*U.  V««  ; n»rOtlT.  1U01.  Tin  property  of.  ai»l  Ui  Vtite.  R iy»l  Airrt<nUiin.l  HoHMr*»  Hferewa.  ftiririinjrlinni.  1 AM  ; York.  HUNK  Th?  prvi*rty 

bi*tl  by.  Mr.  II.  ttelwyii,  t«ck  Woultoii,  WnnocV.  nf,  nii.J  bmi  by,  Mr.  It.  M.  (Imvki,  Wrra,  IVjrtmu.loc,  Chi  urn  voiuMro. 


iwoDo*]  AGRICULTURE 


189 


exceptions,  long  since  been  abandoned.  The  frame  of  the 
thoroughbred  is  light,  slender,  and  graceful ; its  limbs  are 
clean  cut  and  sinewy,  its  skin  is  fine,  its  hair  is  glossy, 
and  its  eyes  are  bright  and  intelligent.  Being  so 
highly  bred  it  is  apt  to  be  nervous  and  excitable,  and  is 
sometimes  unruly,  but  its  speed,  resolution,  and  endurance, 
as  tested  on  the  racecourse,  are  beyond  praise.  The  de- 
mand for  hunting  /tors?*  has,  during  recent  years,  been 
productive  of  useful  efforts  to  improve  their  quality  by 
crossing  thoroughbred  stallions  with  half-bred  mares,  and 
work  of  this  nature  has  been  readily  undertaken  on  many 
horse-breeding  farms,  stimulated  by  the  premiums  offered 
by  the  Royal  Commission  on  Horse-breeding.  A good 
type  of  hunter  horse  should  bu  thick  and  strong  on  the 
back  and  loin,  with  long,  powerful  quarters  and  muscular 
thighs,  and  hocks  neatly  shaped  and  clean.  The  head 
should  be  long,  lean,  and  blood-likt*,  and  the  eye  full.  A 
mahogany-brown  colour  is  in  high  favour,  then  black,  bay, 
or  dark  chestnut.  Greys,  roans,  and  light  chestnuts  are 
less  popular. 

The  Yorkshire  Coach-horse  is  extensively  bred  in  the 
North  and  East  Ridings  of  York,  and  the  thoroughbred  lias 
taken  a share  in  its  development.  The  colour  is  usually  bay 
or  brown,  the  legs  being  black.  The  mane  aud  tail  are 
abundant,  but  not  curly.  A fine  head,  sloping  shoulders, 
strong  loins,  lengthy  quarters,  high-stepping  action,  flat 
leg*,  and  sound  feet  are  characteristic.  The  height  varies 
from  16  hands  to  16  bauds  2 inches.  The  Cleveland  Bay 
is  a near  relation  of  the  Yorkshire  coach -horse,  and 
i*  bred  in  various  parts  of  Yorkshire,  Durham,  and 
Northumberland.  He  is  adapted  alike  for  the  plough, 
for  heavy  draught,  and  for  slow  saddle  work.  Some 
specimens  make  imposing-looking  carriage  horses.  The 
colour  is  light  or  dark  bay,  with  clean  black  legs,  and 
black  mane  and  tail.  Though  rather  coarse  -headed, 
the  Cleveland  Bay  has  a well-set  shoulder  and  neck,  a 
deep  chest,  and  round  barrel.  The  height  is  from  16  to 
17  hands. 

The  Hackney  has  come  prominently  to  the  front  in  recent 
years.  The  term  Xa#t  applied  to  the  active  riding  or  trot- 
ting horse,  is  derived  from  the  Anglo-Saxon  knerfan,  to  neigh. 
The  Normans  brought  with  them  their  own  word  haqven&e, 
or  ftaojuence,  the  French  derivative  from  the  Latin  re/vus, 
a horse,  whence  the  name  hackney.  Both  nag  and 
hackney  continue  to  be  used  as  synonymous  terms. 
Frequent  mention  is  made  of  hackneys  and  trotters  in 
old  farm  accounts  of  the  14th  century.  The  first  note- 
worthy trotting  hackney  stallion,  of  the  modem  type,  was 
a horse  foaled  about  1755,  and  variously  known  as  the 
Sr  hales  bone,  Shields,  or  Shales,  and  moot  of  the  recog- 
nized hackneys  of  to-day  trace  luck  to  him.  The  breed- 
ing of  hackneys  is  extensively  pursued  in  the  counties  of 
Norfolk,  Cambridge,  Huntingdon,  Lincoln,  and  York,  and 
in  the  showyard  competitions  a keen  but  friendly  rivalry 
is  usually  to  lie  noticed  between  the  hackney-breeding 
farmers  of  Norfolk  and  Yorkshire.  Hackneys  include 
both  riding  horses  and  driving  horses.  The  aim  of  the 
breeder  is  to  produce  an  animal  which  is  saleable  at  an 
early  age,  which  can  be  bred  and  reared  at  moderate 
expense,  and  which  can  be  broken  in  without  much  risk. 
Excellent  results  have  followed  the  use  of  hackney  sires 
upm  half-bred  mares,  the  latter  being  the  offspring  of 
thoroughbred  stallions  and  trotting  mares.  As  regards 
the  movement,  or,  as  it  is  termed,  the  “action ‘'of  the 
hackney,  he  should  go  light  in  hand,  and  the  knee  should 

. 80  elevated  and  advanced  during  the  trot  as  to  lie  seen  by 

he  rider  projecting  beyond  the  breast,  whilst,  before  the 
down,  the  leg  should  be  well  extended.  Alxive 
a 4 the  hackney  should  possess  good  hock  action,  as 

dinguished  from  mere  fetlock  action,  the  propelling 


power  depending  upon  the  efficiency  of  the  former.  To  bo 
classed  as  a hackney  an  animal  must  be  over  1 4 hands 
high,  that  is,  exceeding  56  inches. 

The  Pony  differs  essentially  from  the  hackney  in  the 
matter  of  height,  the  former  being  required  not  to  exceed 
14  hands.  There  is,  however,  one  exception,  the  nature 
of  which  is  made  clear  in  the  following  extract  from  Sir 
Walter  Gilbey’s  Ponies  Past  and  Present,  1900  : — 

Before  the  establishment  of  the  Hackney  ITorso  Society  in  1883 
the  dividing  line  between  the  hor*«  and  the  pony  in  England 
was  vague  and  undefined.  It  was  then  found  nocowary  to  dis- 
tinguish clearly  between  horses  and  ponies,  and,  accordingly,  all 
animals  measuring  14  hands  or  under  were  deMigiiiited  **  ponies," 
and  registered  in  a separate  part  of  the  (Ilaclcney)  Stud  Book. 
This  record  of  height,  with  other  particulars  as  to  breeding,  Ac., 
j serve*  to  direct  breeders  in  their  choice  of  sires  and  dams.  The 
standard  of  height  established  by  the  Hackney  Horse  Society 
was  accepted  ami  officially  recognized  by  the  Royal  AgruuUural 
Society  in  1889,  when  the  prize-list  for  the  Windsor  show  con- 
! tainrtf  pony  classes  for  animals  not  exceeding  14  hand*.  The 
altered  polo -rule,  which  fixes  the  limit  of  height  at  14  hands 
2 inches,  may  bo  productive  of  some  little  confusion  ; but  for 
all  other  purposes  14  hands  is  the  recognized  morimvm  height 
of  a pony.  Prior  to  1883  small  hordes  were  called  indifferently 
Galloways,  hobbies,  colw,  or  ponies,  irrespective  of  their  height. 

Native  ponies  include  those  variously  known  as  English, 
New  Forest,  Exmoor,  Dartmoor,  Cumberland  and  West- 
morland, Highland,  Shetland,  and  Connemara,  the  last- 
named  comprising — according  to  Professor  J.  C.  Ewart — 
five  types,  viz.,  Andalusian,  Eastern,  Cashel,  Clydesdale, 
and  Clifden.  Ponies  range  in  height  from  14  hands  down 
to  or  9 hands,  many  Shetland  ponies  not  exceeding  the 
latter.  As  in  the  case  of  the  hackney,  so  with  the  }*ony, 
thoroughbred  blood  lias  been  used,  and  with  good  results. 
One  object  of  the  pony  breeder  is  to  control  size, — to  com- 
press the  most  valuable  qualities  into  the  least  compass. 
He  endeavours  to  breed  an  animal  possessing  a small  heud, 
perfect  shoulders,  true  action,  and  good  manners.  A com- 
bination of  the  best  points  of  the  hunter  with  the  style  and 
finish  of  the  hackney  produces  a class  of  weight-carrying 
pony  which  is  always  saleable. 

The  Shire  horse  owes  its  happily-chosen  name — of  quite 
recent  application,  however, — to  Arthur  Young’s  remarks, 
in  the  description  of  Ids  agricultural  tours  during  the 
closing  years  of  the  18th  century,  concerning  the  large 
black  old  English  horse,  “ the  produce  princijully  of  the 
i Shire  counties  in  the  heart  of  England.’'  Long  previous 
to  this,  however,  the  word  Shire,  in  connexion  with  horses, 

| was  used  in  the  statutes  of  Henry  ^ III.  By  the  various 
J names  of  the  War  Horse,  the  Great  Horse,  the  Old  English 
Black  Horse,  and  the  Shire  Horse,  the  breed  has  for  cen- 
I turies  been  cultivated  in  the  rich  fen-lands  of  Lincolnshire 
I and  Cambridgeshire,  and  in  many  counties  to  the  west, 
i The  Shire  is  the  largest  of  draught  horses,  the  stallion 
I commonly  attaining  a height  of  17  to  17.3  liands.  Though 
! the  black  colour  is  still  frequently  met  with,  hay  and  brown 
arc  more  usually  seen.  The  lighter  colours,  such  as  chest- 
nut, roan,  and  grey,  are  not  so  much  in  favour.  W ith  their 
immense  size  and  weight — 1800  lb  to  2200  lb — -the  Shires 
i combine  great  strength,  and  they  are  withal  docile  and 
intelligent.  They  stand  on  short  stout  legs,  with  a plenti- 
ful covering — sometimes,  perhaps,  too  abundant — of  long 
liair  extending  down  the  back  of  the  limbs  from  knees 
I and  hocks  to  pasterns.  The  head  is  of  medium  size,  and 
broad  between  the  eyes.  The  neck  is  fairly  long,  and  well 
I arched  on  to  the  shoulder*,  which  are  deep  and  strong, 

| and  moderately  oblique.  The  chest  is  wide  and  full,  the 
i luck  short,  and  straight,  the  ribs  are  round  and  deep,  the 
hind  quarters  long,  level,  and  well  let  down  into  the 
muscular  thighs.  The  cannon-bones  should  be  flat,  heavy, 
and  clean,  and  the  feet  wide,  tough,  and  prominent  at  the 
1 heels.  A good  type  of  Shire  horse  combines  »>  mmetncal 
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oatlines  and  bold  free  action,  with  clean,  heavy,  flat  bone,  ! 
and  soft  silky  hair.  Despite  the  introduction  of  the  motor- 
ear  there  is  a good  aud  remunerative  demand  for  Shire 
geldings  for  use  as  draught  horses  in  towns. 

The  Ciyrienilale,  the  Scottish  breed  of  which  the  native 
home  is  in  the  valley  of  the  Clyde,  is  not  quite  so  large  as 
the  Shire,  the  average  height  of  stallions  being  about  16 
hands  2 inches.  The  shoulder  is  more  oblique  than  in  the 
Shire.  The  popular  colour  is  bay,  particularly  if  <*  a dark 
shade,  or  dappled.  Black  is  also  u common  colour,  but 
grey  is  not  cucou raged.  White  markings  on  one  or  more 
of  the  legs,  with  u white  star  or  stri|K?  on  the  face,  are 
quite  usual.  The  “ feathering/'  that  is,  the  development 
of  silky  hair  on  the  backs  of  the  legs,  as  in  the  Shires,  is  a 
point  to  which  Clydesthile  breeders  attach  much  iuq>ort- 
anee,  it  being  regardcil  as  an  indication  of  strong,  healthy 
bone.  The  bones  of  the  legs  should  be  short,  flat,  clean, 
and  hard.  With  symmetry,  activity,  strength,  and  endur- 
ance, the  Clydesdale  associates  a good  temper  and  willing 
disposition,  is  easily  broken  to  harness,  aud  makes  an 
admirable  draught  horse. 

Tbe  Suffolk  is  a horse  quite  distinct  from  the  Shire  and 
the  Clydesdale,  two  breeds  which  possess  many  joints  in 
common.  It  stands  altogether  lower,  its  body  looking 
almost  too  heavy  for  its  limbs ; it  jiossease*  a characteristic 
chestnut  or  light  dun  colour,  and  its  legs  are  free  from 
the  “feather  '*  which  is  so  much  admired  in  the  two  other 
heavy  breeds.  How  long  the  Suffolks  have  l>een  associated 
with  the  county  after  which  they  are  named  is  unknown, 
but  they  are  mentioned  as  long  ago  as  1586  in  Camden’s 
Britannia.  With  an  average  height  of  about  16  hands, 
they  often  have  a weight  of  as  much  as  2000  lb,  and  this 
may  explain  the  appearance  which  has  given  rise  to  the 
of  the  Suffolk  Punch,  by  which  the  breed  is  known. 

If  the  Suffolk  is  not  in  all  res|ieets  a handsome  animal,  lie 
is  none  the  less  a resolute  anti  unwearying  worker,  ami  is 
richly  endowed  with  many  of  the  best  qualities  of  a horse.  1 


Cattle. 

The  recognired  breeds  of  cittle  in  the  British  Isles  i 
comprise  the  Shorthorn,  Hereford,  Devon,  South  I)cvou 
or  South  Hams,  Sussex,  Welsh,  Longhorn,  Red  Polled, 
Aberdeen  - Angus,  Galloway,  Highland,  Ayrshire,  Jersey, 
Guernsey,  Kerry,  and  Dexter.  These  names  — with  the 
four  exceptions  of  Shorthorn,  Longhorn,  Bid  Polled,  and 
Dexter — ore  geographical,  and  serve  to  indicate  the 
“ homes  ” of  the  several  breeds  or  the  places  whence  they 
originated.  The  Shorthorn,  Hereford,  Devon,  South 
Devon,  Sussex,  Longhorn,  and  Bid  Polled  breeds  are 
native  to  England  ; the  A Ix-rdeen- A ngua,  Galloway,  High- 
land, and  Ayrshire  breeds  to  Scotland  ; and  the  Kerrv 
and  Dexter  breeds  to  Ireland.  The  Jersey  und  Guernsey  I 
breeds— often  spoken  of  as  Channel  Islands  cattle— belong  ! 
to  the  respective  Islands  whose  names  they  bear,  and  great  ! 
care  is  taken  to  keep  Jersey  cattle  out  of  Guernsey,  and  1 
Guernsey  cattle  out  of  Jersey.  The  terra  Alderney  is 
obsolete,  and  no  pun-  breed  is  designated  by  that  name. 

The  Shorthorn  is  the  most  widely  distributed  of  .til  the 
breeds  of  cattle,  both  at  home  and  abroad.  Xo  census  of 
breeds  1 has  ever  been  taken  in  the  United  Kingdom  Lut 
such  an  enumeration  would  show  the  Shorthorn  far  to 
exceed  iu  numbers  any  other  breed,  whilst  the  great 
majority  of  cross-bred  cattle  contain  Shorthorn  blood 
During  the  List  quarter  of  the  18th  century  the  brothers 
Charles  Colling  (1751-1836)  aud  Robert  Colling  (I74i>. 
**  u*  " "rk>  by  careful  selection  and  breeding,  to 
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I improve  the  cattle  of  the  Teeswater  district  in  the  county 
of  Durham.  If  the  Shorthorn  did  not  actually  originate 
thus,  it  is  indisputable  that  the  efforts  of  the  Colling** 
had  a profound  influence  upon  the  fortunes  of  the  breed. 
It  is  still  termed  the  Durham  breed  in  most  i«arts  of  the 
world  except  the  land  of  its  birth,  and  the  geographical 
name  is  far  preferable,  for  the  term  “ shorthorn  ” dcscriWa 
no  characteristic  w hich  is  not  shared  by  a number  of  other 
breeds.  Other  skilled  breeders  turned  their  attention  to 
the  Shorthorns  and  established  famous  strains,  the  de- 
scendants of  which  can  lie  traced  down  to  the  present  day. 
By  Thomas  Booth,  who  dwelt  at  Killerby  and  Warlaby 
in  Yorkshire,  the  “Booth”  strains  of  Shorthorns  wire 
originated.  Similarly,  by  Thomas  Bites,  of  Kirklevington 
in  Yorkshire,  the  “Bates”  families  were  established.3 
When  Shorthorn  breeders  of  to-day  talk  of  “ Booth  blood,” 
or  of  “Bates  blood/*  they  refer  to  animals  descended  from 
the  respective  herds  of  Thomas  Booth  and  Thomas  Bates. 

Shorthorns  are  sometimes  spoken  of  as  the  ubiquitous 
• breed,  and  also  us  the  “red,  white,  and  roan”  breed. 

| The  roan  colour  is  very  popular,  und  the  full  red  has  its 
supporters,  as  in  the  case  of  the  Lincolnshire  Red  Short- 
horns; unbroken  white  is  not  much  in  favour.  The 
striking  characteristic  of  the  Shorthorn  is  the  ease  with 
which  it  adapts  itself  to  varying  conditions  of  soil,  climate, 
aud  management.  Arid  to  this  that  the  breed  is  equally 
noted  both  for  its  beef-making  and  its  milk-yielding  pro- 
perties, and — serving  as  it  thus  does  the  dual  purpose — 
it  is  not  difficult  to  see  why  the  Shorthorn  is  so  extensively 
bred  over  such  w ide  areas.  Its  importance  exceeds  that 
of  any  other  breed,  whether  it  be  viewed  as  a grazier’s 
I least  or  a dairymans  cow.  Shorthorns  may  be  seen  at 
marly  all  the  fairs  and  cattle  markets  of  Great  Britain 
and  Ireland,  a statement  that  can  be  made  of  no  other 
breed.  For  crossing  purposes*  for  the  production  of  beef- 
cattle,  the  Shorthorn  is  unrivalled. 

The  culm i nation  of  what  may  be  termed  the  Booth  ami 
Bates  period  was  in  the  year  1875,  when  the  sales  took 
place  of  Lord  Dunmore-’s  and  Mr  William  Torr’s  herds, 
which  realized  extraordinary  prices.  In  that  black  year 
of  farming,  1879,  prices  were  declining,  and  continued  to 
do  so  till  within  the  last  few  years  of  the  close  of  the  19th 
century,  when  there  set  in  a gradual  revival,  stimulated 
largely  by  the  commercial  proejwrity  of  the  country.  The 
result  of  extremely  high  prices  when  line- bred  animals 
were  in  fashion  wo*  a tendency  to  breed  from  all  kinds  of 
animals  that  were  of  the  name  tribe,  without  selection. 
Consequently,  a deterioration  set  in,  which  was  aggravated 
by  the  overlooking  of  the  milking  properties.  .Shorthorn 
breeders  thus  came  to  see  that  a change  of  blood  was 
necessary.  Meanwhile,  for  many  years  breeders  in  Aber- 
deenshire had  been  holding  annual  sales  of  young  bulls  and 
heifers  from  their  herds.  The  late  Mr  Amos  Cmickshauk 
l»egan  his  annual  sales  in  the  ’forties,  and  the  late  Mr  W. 
T.  Talbot- Croebie  had  annual  sales  from  his  Shorthorn 
herd  in  the  south-west  of  Ireland  for  a number  of  year*. 
Many  Aberdeen  farmers  emigrated  to  Canada,  and  bought 
Shorthorn  calves  in  their  native  county  to  take  with  them. 
Ha*  Cruickahunks  held  their  bull  sales  at  that  time,  and 
numerous  animals  were  bought  by  the  small  breeders  in 
Canada.  This  continued  until  1875,  when  the  Cruick- 
shunks  had  so  much  private  demand  that  they  discon- 
tinued their  public  sales.  Subsequently,  when  Messrs 
Cruickshank  sold  their  herd  privately  to  Messrs  Nelson 
for  cxjH>rtution  the  animals  could  not  all  be  shipped,  and 
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Shorthorn  Cow,  “Cicely." 
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Mr  Duthie,  of  Collynie,  Aberdeenshire,  bought  some  of 
the  older  cows,  whilst  Mr  Deane  Willis,  of  Bapton  Manor, 
Wills,  bought  the  yearling  heifers,  Mr  Duthie  thereupon 
maned  the  sales  that  the  Cruickshank*  had  relinquished, 
his  avenges  being  £30  in  1892,  about  £50  in  1893-94, 
and  £80  in  1895.  These  prices  advanced  through  English 
breeders  requiring  a little  change  of  blood,  ami  also  through  | 
the  increasing  tendency  to  exhibit  animals  of  great  sub- 
stance, or  rather  to  feed  animals  for  show.  The  success 
of  this  movement  has  strengthened  the  demand,  whilst  an 
inquiry  for  this  line  of  blood  has  arisen  in  the  United 
8UU*  and  Canada.  A faithful  contemi»orary  history  of 
the  Shorthorn  breed  is  to  be  found  in  Thornton' t Circular, 
which  is  published  quarterly  and  dates  l»ack  to  1868, 

The  Hereford  breed  is  maintained  chiefly  in  Hereford- 
shire and  the  adjoining  counties.  Whilst  a full  red  is  the 
general  colour  of  the  body,  the  Hereford*  are  distinguished 
by  their  white  faces,  white  chest  and  abdomen,  and  white 
nune.  The  legs  up  to  the  knee  or  hock  are  also  often 
white.  The  horns  are  moderately  long,  springing  stra'ght 
from  the  head  iu  the  bull,  and  turning  somewhat  forward 
awl  upward  in  the  cow.  Hereford*,  though  they  rear  I 
their  own  calves,  have  acquired  but  little  fame  as  dairy  | 
cattk*.  They  are,  however,  very  lmnly,  and  produce  beef  , 
of  excellent  quality.  As,  moreover,  they  are  docile  they  ! 
fatten  iasily  and  readily,  and  as  graziers’  beasts  they  are  ; 
in  high  favour. 

The  Devon  cattle — the  “Rubies  of  the  West,”  a*  they 
au*  termed,  in  allusion  to  their  colour— are  reared  chiefly 
in  Devon  and  Somerset.  The  colour  is  a whole  ml,  its 
depth  or  richness  varying  with  the  individual,  and  in  | 
wramer  beeonrng  mottled  with  darker  sjots.  The  Devons 
stand  somewhat  low  ; they  arc  neat,  compact,  and  plump,  [ 
and  ]>08s:-sa  admirable  symmetry’.  Whilst  they  do  not 
attain  the  rise  of  the  Shorthorn  or  the  Hereford,  yet, 
taking  their  height  into  consideration,  they  ]»erhaps  weigh 
better  than  either.  In  the  male  animal  the  thick-set  horns 
project  straight  out  at  right  angles  to  the  rest  of  the 
tody ; in  the  female  they  are  more  slender,  and  often 
curve  neatly  upwards.  B.'ing  fine-limbed,  active  animals, 
they  are  well  adapted  for  grazing  the  jioor  pastures  of 
tbeir  native  hills,  and  they  turn  their  focal  to  the  best 
account,  yielding  excellent  beef.  They  have  not  yet  attained 
innch  celebrity  as  milch  kine,  for,  though  their  milk  is  of 
lirst-elass  quality,  its  quantity  is  usually  small.  Latterly, 
however,  the  m lk.ng  qualities  have  received  more  attcu- 
t on  from  breeders,  whose  object  is  to  qualify  the  Devon 
M * dual-puri>06e  breed. 

Thu  .South  Devon  or  South  Home  cattle  are  almost 
restr.ctud  to  that  southern  part  of  the  county  of  Devon 
known  as  the  Hams,  whence  they  are  also  called  “ Hammers.” 
”ith  a somewhat  ungainly  head,  lemon-yellow  hair,  yellow 
1,1  and  large  but  liardly  handsome  udder,  the  South 
wvon  breed  Lars  far  more  resemblance  to  the  Guernseys 
i”11  to  the  trim  built  cattle  of  the  hills  of  North  Devon. 
Hie  cows  are  heavy  milkers,  and  furnish  excellent  butter, 
'toy  rarely  seen  outside  their  locality,  and  seldom 
aPl*'W  in  the  showyards. 

The  Sumcx  breed,  named  after  its  native  county,  re- 
sembles  the  Devon  in  many  respects.  The  Sussex  cattle, 
Kjwrv*T,  are  bigger,  less  refined  in  apj»earance,  less  graceful 
•n  outline,  and  of  a deepeT  brown-chestnut  colour  than  the 
—the  “dainty  Devons,”  as  the  latter  may  well  be 
in  conijiar.soii  with  the  massive  animals  of  the 
usa.-x  breed.  As  a hurdv  race,  capable  of  thriving  on 
poor  rough  jiastures,  the  Suss.x  arc  highly  valued  in  their 
■wtive  distr.cta,  where  they  have  been  rapidly  improved  in 
tkfr  t 'Vars  They  are  essentially  a beef- producing  breed, 
cows  having  little  reputation  as  milkers,  lly  stall- 
^ :n«  they  can  he  ripened  off  for  the  butcher  at  an 
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early  age.  The  Sussex  cattle  are  said  to  “die  well,”  that 
is,  to  yield  a large  proportion  of  meat  in  the  best  ports  of 
the  earciis  *. 

Iu  the  Weleh  breed  of  cattle  black  is  the  prevailing 
colour,  and  the  horns  are  long.  They  do  not  mature  very 
rapidly,  but  some  of  them  grow  eventually  into  big  i»onder- 
oos  beasts,  ami  their  beef  is  of  prime  quality.  In  Waks 
several  varieties  are  recognized — the  Anglesey,  Pembroke, 
Glamorgan — and  the  cows  often  acquire  considerable 
reputation  as  milkers.  As  graziers'  Lasts  Welsh  cattle 
arc  well  known  in  the  midland  counties  of  England, 
where,  under  the  name  of  Welsh  runts,  large  herds  of 
bullocks  are  fattened  ufion  the  pastures,  or  “ topped  up  ” 
in  the  yards  in  winter. 

In  the  Longhorn  breed  of  cattle  the  interest  is  largely 
historical.  It  was  with  the  Longhorns  that  the  famous 
Robert  Bakewell,  of  Dishley,  Leicestershire  (1726-95), 
gave  evidence  of  his  remarkable  skill  as  an  improver  of 
cattle  in  the  middle  of  the  18th  century.1  At  one  period 
the  Longhorns  were  widely  spread  in  England  and  Ireland, 
but,  as  the  Shorthorns  extended  their  domain,  the  long- 
horned  cattle  made  way  for  them.  Longhorns  are  to  be 
sjen  in  the  midland  counties  of  England,  chiefly  in 
Warwickshire.  They  are  big,  rather  clumsy  animals,  with 
long  drooping  horns,  which  are  very  objectionable  in  these 
clays  of  cattle  tnuisjiort  by  rail  and  sen,  and  which  some- 
times grow  in  such  a fashion  as  to  prevent  the  animals 
from  grazing.  The  bullocks  feed  up  to  high  weights,  and 
the  cow*s  are  fair  milkers.  No  lover  of  cattle  can  view 
there  quaint  creatures  without  a feeling  of  Fatisfaotion 
that  efforts  are  being  made  to  resuscitate  a breed  which 
has  many  useful  qualities  to  commend  it. 

The  Red  Polled  is  the  only  hornless  breed  of  English 
cattle,  and,  though  an  old  breed,  it  is  within  quite  recent 
years  that  it  has  come  into  prominence.  There  cattle 
were  formerly  known  as  the  East  Anglian  Polls,  and  later 
as  the  Norfolk  awl  Suffolk  Polled  cattle,  being  confined 
j chiefly  to  the  two  countit  s named.  They  are  symnictrically- 
i built  animals,  of  medium  size,  and  of  uniformly  red 
colour.  They  have  a tuft  of  hair  on  the  |»oll,  or  upper 
part  of  the  forehead.  Of  the  native  breeds  of  England, 
the  Red  Polled  have  acquired  the  highest  distinction  as 
dairy  cattle,  and  are  noted  for  the  length  of  the  pereod 
during  which  they  continue  in  milk.  Not  less  are  they 
valued  as  beef -producers,  and,  as  they  are  hardy  anti 
docile,  they  fatten  readily  and  mature  fairly  early.  Hence, 
like  the  .Shorthorn,  they  may  claim  to  be  a dual-pur- 
pose breed.  As  beef  cattle  they  are  always  seen  to 
advantage  at  the  Norwich  Christinas  cattle  show,  held 
annually  in  November. 

The  Aberdeen- Awrus  breed  belongs  to  Aberdeenshire 
and  adjacent  | flirts  of  Scotland,  but  many  herds  are  main- 
tained in  England  and  some  in  Ireland.  They  jiosslss 
glossy  black  coats  (occasionally  red),  have  no  horns,  ami 
are  often  termed  “1  kiddies.”  Tiny  attain  great  size  and 
weight,  make  first-class  beasts  for  the  butcher,  and  vie  Id 
beef  of  excellent  quality.  The  cross  between  the  .Short- 
horn and  the  Alierdeen*  Angus,  known  as  the  Blue 
Grey,”  is  a favourite  in  the  meat  markets. 

The  Oailotoat/K  are  named  from  the  district  in  the  south- 
west of  Scotland  to  which  they  are  native.  Like  the 
Aberdeen- Angus  cattle,  the  Galloways  are  hornlere,  and 
normally  of  a black  colour.  But  the  Galloway,  with  its 
thicker  hide  and  shaggy  hair,  suited  to  a wet  climate,  has 
a coarser  appearance  than  the  Aberdeen -Angus,  the 
product  of  a less  humid  region,  though  it  approaches  the 
latter  in  size.  The  Galloways  yield  superior  beef,  but 
they  mature  lew  rapidly  than  the  Aberdeen-Angus.  The 

1 lloiuroan,  ••  Robert  Bake  veil,”  /car.  Hoy.  Agric.  1834. 
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Galloways  make  admirable  beasts  for  the  grazier,  and  the 
cross  between  the  Galloway  and  the  Shorthorn,  also 
known  as  ‘‘Blue  Grey,"  is  much  sought  after  by  the 
butcher. 

Thu  Jfighlarul  breed — termed  also  the  West  Highland 
and  the  Kyloe — -is  perhaps  the  most  picturesque  of  the 
breeds  of  British  cattle.  Their  home  is  amidst  the  wild 
romantic  scenery  of  the  Highland  counties  and  Western 
Isles  of  Scotland,  though  herds  of  them  may  be  seen  in 
various  English  parks.  There  is  no  liardier  breed.  In  their 
native  haunts  they  live  exposed  to  all  weathers,  and  thrive 
upon  scanty  herbage  which  they  gather  with  great  effort. 
They  have  not  made  much  progress  towards  early  maturity, 
but  their  slowly  ripened  beef  is  of  the  choicest  quality.  I 
Whilst  they  are  not  often  remarkable  for  size,  they  look  I 
larger  than  they  really  arc  on  account  of  the  thick  shaggy 
hair  in  which  they  are  enveloped.  The  colour  varies 
from  light  dun,  or  tawny  yellow,  to  black.  Their  long, 
handsomely  curved  horns  are  set  widely  apart. 

The  Ayrshiret  aru  the  dairy  breed  of  Scotland,  where 
they  have  considerably  overstepped  the  limits  of  the  humid 
western  county  whence  they  take  their  name.  They  are 
usually  of  a white  aud  brown  colour,  the  patches  being 
w^ll  defined.  Sometimes  the  brown  is  replaced  by  red, 
and  any  one  of  the  colours  may  prevail  to  the  exclusion  of 
the  others.  The  neat,  shapely,  upstanding  horns,  with  a 
peculiar  curve  upwards  at  the  tip,  are  characteristic.  The 
Ayrshires  are  of  medium  size  and  are  graceful  movers,  and 
the  females  have  the  wedge-shape  possessed  by  typical 
dairy  cows.  They  are  a hardy  breed,  and  give  good  yields 
of  milk  even  from  poor  postures.  The  milk  of  the  Ayr- 
shire* is  especially  useful  for  choesemaking  purjxjses. 

The  Jersey*  are  a breed  of  graceful,  deer-like  cattle  whose 
hom*  is  in  the  island  of  Jersey,  where,  by  means  of 
stringent  regulations  against  the  importation  of  cattle,  the 
breed  has  been  kept  pure  for  many  generations.  As  its 
milk  is  especially  rich  in  fat,  the  Jersey  has  attained  a 
widei  reputation  as  a butter-producing  breed.  It  is  a great 
favourite  in  England,  where  many  pure-bred  herds  exist. 
Tne  colours  most  preferred  are  the  light  silver-grey,  the 
brown,  aud  the  fawn  ; brindled  markings  are  very  rarely 
swn.  Tue  white  zone  behind  the  black  muzzle  gives  to 
thesi  cattle  the  appearance  iu  resj»ect  of  which  they  are 
som  etim»  termed  “ mealy-mouthed."  The  horns  are  short, 
aud  generally  curved  inwards ; the  bones  are  fine.  The 
best  milch  cows  liave  a yellowish  circle  round  the  eye,  and 
the  skin  at  the  extremity  of  the  tail  of  a deep  yellow, 
almost  orange,  colour.  The  Jersey  cattle  jkjssprs  peculiari- 
ties of  colour  not  seen  in  any  other  breed  in  the  British 
Isles.  The  cows  are  gentle  and  docile,  but  the  bulls, 
despite  their  small  size,  are  often  fierce. 

The  Guernsey  cattle  have  their  native  homes  in  the 
islands  of  Guernsey,  Alderney,  Sark,  and  Heim,  and  they 
are  kept  pure  there  by  the  same  kinds  of  restrictions  us 
are  adopted  in  Jersey  for  the  protection  of  the  native 
breed  of  that  island.  Herds  of  pure-bred  Guernseys  exist 
in  the  Isle  of  Wight  and  in  various  southern  counties  of 
England.  They  have  not  the  refined  and  elegant  appear- 
ance of  the  Jerseys,  which,  however,  they  exceed  in  size. 
They  are  usually  of  a rich  yellowish-brown  colour,  patched 
with  white,  whilst  in  some  cases  their  colour  almost  merits 
the  appellation  of  “orange  and  lemon."  The  yellow 
colour  inside  the  ears  is  a point  always  looked  for  by 
judges.  The  cows,  large-bellied  aud  narrow  in  front,  are 
truly  wedge-shaped,  the  greatly  developed  milk-bag  adding 
to  the  expanse  of  the  hinder  part  of  the  lxxly.  They  yield 
an  abundance  of  milk,  rich  in  fat,  so  that,  like  the  Jerseys, 
they  are  excellent  butter-producers.  The  horns  are  yellow 
at  the  base,  curved,  and  not  coarse.  The  none  is  free  from 
black  markings,  whereas,  in  the  Jerseys,  there  is,  as  has 


just  been  stated,  a dark  muzzle,  encircled  by  a light 
colour,  thus  giving  a “ mealy-mouthed  B appearance. 

The  Kerry  is  a breed  of  small  black  cattle  belonging  to 
the  south-west  of  Irelaud,  whence  they  have  spread  into 
many  jiarts,  not  only  of  their  native  land,  but  of  Englaud 
as  well.  Although  they  are  able  to  subsist  on  the  roughest 
and  scantiest  of  fare,  and  are  exceedingly  hardy,  the  cows 
are,  nevertheless,  excellent  milkers,  and  have  acquired 
celebrity  as  a dairy  breed.  The  colour  is  black,  but  the 
cows  sometimes  have  a little  white  on  the  udder.  The 
horns  are  white,  with  black  tip,  and  are  turned  upwards. 
The  Kerry  is  active  and  graceful,  long  and  lithe  in  body, 
and  light-limbed. 

The  Dexter  breed  is  an  offsboot  of  the  Kerry,  its  origin 
being  attributed  to  Mr  Dexter,  who  is  credited  with  having 
established  it,  by  selection  and  breeding  from  the  best 
mountain  types  of  the  Kerry.  Until  recently  it  was  called 
the  Dexter  Kerry.  It  is  smaller,  shorter  in  the  leg,  and 
wore  comjiact  than  the  Kerry,  and  gains  in  plumpness 
what  it  loses  in  elegance.  Whilst  valuable  as  a beef- 
making  animal,  it  is  equally  noted  for  its  milk -produ- 
cing capacity.  Black  is  the  usual  colour,  but  red  is  also 
recognized,  with,  in  either  case,  a little  white.  When 
of  a red  colour,  its  appearance  has  been  aptly  cornered  to 
that  of  a grand  Shorthorn  viewed  through  the  wrong  end 
of  a telescope.  The  Kerry  and  the  Dexter  are  readily 
distinguishable.  The  Kerry  has  a light,  deer-like  head  and 
horn,  light  limits,  with  ribs,  hips,  and  shoulders  well  set, 
thin  skin,  straight  back,  light,  well-set  tail,  with  long 
brush.  The  Dexter  has,  as  lias  just  been  intimated,  very 
much  the  character  of  a diminutive  Shorthorn,  with  short 
strong  legs,  square  lxxly,  fiat  luck,  thick  shoulder,  short 
nock,  and  well-set  head  and  horn. 

The  breeds  of  cattle  which  are  more  especially  note- 
worthy as  beef-makers  include  the  Shorthorn,  Hereford, 
Devon,  Sussex,  Welsh,  A 1 jerdeen-A ngus,  Galloway,  and 
Highland.  As  milk-producers,  and  therefore  as  dairy 
cattle,  the  Shorthorn,  South  Devon,  Longhorn,  Red  Polled, 
Ayrshire,  Jersey,  Guernsey,  Kerry,  and  Dexter  breeds 
have  acquired  eminence.  Such  breeds  as  the  Shorthorn, 
Devon,  Welsh,  Rod  Polled,  and  Dexter  are  claimed  as  use- 
ful both  for  beef-making  and  for  milk-producing,  and  are 
lienee  regarded  as  serving  the  dual  purpise.  As  regards 
colour,  red  is  characteristic  of  the  Hereford,  Devon, 
Su&s  x,  and  Bed  Polled.  Black  is  the  dominating  colour 
of  the  Welsh,  Aberdeen -Angus,  Galloway,  Kerry,  and 
Dexter.  A yellowish  colour  is  seen  in  the  Guernsey  aud 
South  Devon  breeds.  Various  shades  of  fawn  colour  are 
usual  in  the  Jersey  cattle.  The  Herefords,  though  with 
red  bodies,  have  white  faces,  manes,  and  dew-la]*,  whilst 
white  prevails  to  a greater  or  less  extent  in  the  Shorthorn, 
Longhorn,  and  Ayrshire  breeds.  The  Shorthorn  breed  is 
exceedingly  variable  in  colour ; pure-bred  specimens  may 
be  red,  or  white,  or  roan,  or  may  be  marked  with  two  or 
more  of  these  colours,  the  roan  resulting  from  a blending 
of  the  white  and  rod.  Black  is  not  seen  in  a pure-bred 
Shorthorn.  With  respect  to  size  and  weight,  the  biggest 
and  heaviest  cattle  come  from  the  beef-making  breeds,  and 
are  often  cross- bred.  Very  large  beasts,  if  pure -bred, 

I usually  belong  to  one  or  other  of  the  Shorthorn,  Hereford, 
Sussex,  Welsh,  Aberdeen- Angus,  and  Galloway  breeds. 
The  Devon,  Red  Polled,  and  Guernsey  are  medium-sized 
j cattle ; the  Ayrshires  are  smaller.  The  Jerseys  an;  small, 

I graceful  cattle,  but  the  Kerries  and  Dexters  furnish  the 
smallest  cattle  of  the  British  Isles. 

Sheep. 

The  sheep  native  to  the  British  Isles  may  be  classified  as 
longwool,  short  wool,  and  mountain  breeds.  The  lonyirool 
breeds  are  the  Leicester,  Border  Leicester,  Cots  wold, 


' Xr 

Digitized 


PLATE  9. 


I%i4o  tip  A.  K.  Cve.  SonrUk, 
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Lincoln,  Kentish,  Devon  Long  wool,  South  Devon,  Wens- 
leydalc,  and  Roscommon.  The  shortwool  breeds  are  the 
Oxford  Down,  Southdown,  Shropshire,  Hampshire  Down, 
Suffolk,  Kyclaud,  Somerset  and  Dorset  Homed,  and  Clun 
Forest.  The  mountain  breeds  include  the  Cheviot,  Black- 
faced  Mountain,  Herd  wick,  Lonk,  Dartmoor,  Exmoor, 
Welsh  Mountain,  and  Limestone.  These  breeds  are  all 
English,  except  the  Border  Leicester,  Cheviot,  and  Black- 
faced  Mountain,  which  belong  to  Scotland  ; the  Welsh 
Mountain,  which  belongs  to  Wales  ; and  the  Roscommon, 
which  is  Irish.  The  true  mountain  breeds  are  homed 
sheep — usually  the  males  only  in  the  case  of  the  Cheviot, 
the  Herd  wick,  and  the  Welsh,  though  many  Cheviot  rams 
are  hornless.  In  the  only  other  horned  breed,  the  Somer- 
set and  Dorset,  both  sexes  are  furnished  with  horns.  The 
remaining  breeds  ore  hornless.  The  white-faced  breeds 
include  the  Leicester,  Border  Leicester,  Lincoln,  Kentish, 
Cheviot,  Ryeland,  Devon  Longwool,  South  Devon,  Somer- 
set anti  Dorset  Horned,  Dartmoor,  Exmoor,  and  Ros- 
common. Black  faces  characterize  the  Hampshire  Down 
and  the  Suffolk,  whilst  some  amount  of  black  is  seen  on 
the  fact's  of  the  Black-faced  Mountain  and  the  Lonk. 

The  Jjeicetter,  though  sparsely  distributed  now,  is  of 
h!gh  interest  in  that  it  was  the  breed  which  Robert  Bake- 
well  took  in  hand  in  the  18th  century,  and  greatly 
improved  by  the  exercise  of  his  skill  and  judgment. 
Bake  well  lived  at  Dishley  Grange,  Leicestershire,  and  in 
France  the  Leicester  sheep  are  still  called  Dishlcys.  In 
|ast  times  Leicester  blood  was  extensively  employed  in  the 
improvement  or  establishment  of  other  breeds  of  sheep. 
The  Leicester,  as  seen  now,  has  a long  tapering  head, 
projecting  horizontally  forwards  ; rather  long,  thin  cars 
pointing  backwards ; a full  broad  breast ; fine  clean  legs 
standing  well  apart ; deep  round  barrel,  with  the  sides 
d.minishing  in  width  towards  the  rump ; thin,  soft  skin, 
covered  with  fine  white  wool ; and  the  top  of  the  head 
protected  by  close  short  wool.  The  breed  is  maintained 
pure  upon  the  rich  pastures  of  Leicestershire,  Yorkshire, 
and  adjacent  counties,  but  its  chief  value  is  for  crossing, 
when  it  is  found  to  promote  maturity  and  to  improve  the 
fattening  propensity. 

Tlie  Harder  Leicester  originated  after  the  death  in  1795 
of  Bukewell,  when  the  Leicester  breed,  as  it  then  existed, 
diverged  into  two  branches.  The  one  is  represented  by 
the  breed  still  known  in  England  as  the  Leicester.  The 
otlver,  bred  on  the  Scottish  Borders,  acquired  the  name  of 
Border  Leicester.  The  characteristics  of  the  latter  are  a 
sharp  profile,  with  dark,  full  nostrils,  black  muzzle,  well- 
<airS  aQd  hair  on  the  face  and  poll  pure  white  ; back 
broad  and  muscular,  belly  well  covered  with  wool ; legs 
dean,  and  a fleece  of  fairly  long  white  wool. 

The  Cotswold  is  an  old-established  breed  of  the  Glouces- 
tershire hills,  extending  thence  into  Oxfordshire.  They 
are  big,  handsome  sheep,  with  finely -arched  necks  and 
gleeful  carriage.  With  their  broad,  straight  1 sicks,  curved 
ribs,  and  capacious  quarters,  they  carry  a great  weight  of 
carcase  upon  clean,  wide-standing  legs.  The  white  silky 
®*Ce  wavy  wool  gives  tlie  CoUwold  an  attractive 

appearance,  which  is  enhanced  by  its  stylish  topknot  or 
or.lfjck.  The  mutton  of  the  Cotswolds  is  not  of  high 
quality,  but  the  sheep  are  useful  for  crossing  purposes,  as 
they  import  size.  ^ ‘ 1 

i Lincdn  breed  is  descended  from  the  old  native 
reed  of  Lincolnshire,  improved  by  the  use  of  Leicester 
* * . the  Lincolns  are  a hardy,  prolific  breed,  but  do 

< . tlult*-“  equal  the  Cotswolds  in  size.  They  have  larger, 
***_  ^uf**®*  ^ the  Leicester*.  Breeders  of  Lincoln 
a fMe,  ‘with  a few  black  on  the 

stul.  j .8*  ^°«ld  bo  white.  The  wool  has  a broad 
P lj  and  is  denser,  longer,  and  the  fleece  heavier,  than 


in  the  Leicester.  In  1898  Mr  Henry  Dudding,  Riby 
| Grove,  Lincolnshire,  obtained  at  auction  the  sum  of  1000 
guineas  for  a Lincoln  mm  bred  by  him,  this  being  the 
highest  price  ever  paid  for  a sheep  in  the  United  Kingdom. 
He  secured  the  same  price  again  for  a ram  in  1 900. 

The  Kentish  or  Romney  Marsh  is  a somewhat  local 
breed,  native  to  the  rich  tract  of  grazing  land  on  the 
south  coast  of  Kent.  They  are  hardy,  white-faced  sheep, 
with  a close-coated  longwool  fleece. 

The  Oxford  Dotcn  is  a modern  breed  which  owes  its 
origin  to  the  cross-breeding  of  longwool  and  shortwool 
sheep,  the  former  being  Cotswolds  and  the  latter  Hamp- 
shire Downs  and  Southdowns.  Although  it  has  inherited 
the  forelock  from  its  longwool  ancestors,  it  approxi mates 
more  nearly  to  the  shortwool  type,  and  is  accordingly 
classified  as  such.  An  Oxford  Down  mm  has  a bold 
masculine  head  ; a poll  well  covered  with  woo),  and 
adorned  by  a topknot ; ears  self-coloured,  upright,  and  of 
fair  length ; face  of  uniform  dark  brown  colour ; legs 
short,  dark  in  colour,  and  free  from  spots ; back  level 
and  chest  wide ; and  the  fleece  heavy  and  thick.  The 
breed  is  popular  in  Oxford  and  other  midland  counties. 

The  Southdown  was  formerly  known  as  the  Sussex 
Down,  as  it  was  from  the  short,  close  pastures  uj>on  the 
chalky  soils  of  the  South  Downs  in  Sussex  that  the  breed 
Bprang.  In  past  times  it  did  for  the  improvement  of  the 
shortwool  breeds  of  sheep  very  much  the  same  kind  of 
work  that  the  Leicester  performed  in  the  case  of  the  long- 
wool breeds.  A pure-bred  Southdown  sheep  has  a small 
head,  with  a light  brown  or  brownish  grey  (often  mouse- 
coloured)  fact*,  fine  bone,  and  a symmetrical,  well-fleshed 
body.  The  legs  are  short  and  neat,  the  animal  being  of 
small  size  compared  with  the  other  Down  sheep.  The 
fleece  is  of  fine,  close,  short  wool,  and  the  mutton  is 
excellent. 

The  Shropshire  is  descended  from  the  old  native  sheep 
of  the  Salopian  hills,  improved  by  the  use  of  Southdown 
blood.  Though  heavier  in  fleece  and  a bulkier  animal, 
the  Shropshire  has  resemblance  to  an  enlarged  Southdown. 
As  distinguished  from  the  latter,  however,  the  Shropshire 
lias  a darker  face,  blackish  brown  as  a rule,  with  very 
neat  ears,  whilst  its  head  is  more  massive,  and  is  better 
covered  with  wool  on  the  top  and  at  the  sides.  This 
breed  has  made  rapid  strides  in  recent  years,  and  it  has 
acquired  favour  in  Scotland  and  Ireland  os  well  as  abroad. 

The  Hampshire  Dotcn  is  another  breed  which  owes 
much  of  its  improved  character  to  an  infusion  of  South- 
down  blood.  Early  in  the  19th  century  the  old  Wiltshire 
horned  sheep  and  the  Berkshire  Knot  roamed  over  the 
Downs  of  their  native  counties.  Both  these  old-fashioned 
types  have  disappeared,  but  their  descendants  are  seen  in 
the  modern  Hampshire  Down,  which  originated  in  a cross 
with  the  Southdown.  Early  maturity  and  great  size  have 
been  the  object*  aimed  at  and  attained,  this  breed,  more 
perhaps  than  any  other,  being  identified  with  early 
maturity.  Whilst  heavier  than  the  Shropshire,  the  Hamp- 
shire l)own  sheep  is  less  symmetrical.  The  Hampshire 
Downs  have  black  faces  ami  legs,  big  heads  with  Roman 
nose,  darkish  ears  set  well  Imek,  and  a broad  level  back 
nicely  filled  in  with  lean  meat.  The  mutton  of  the  Down 
breeds  is  of  superior  quality. 

The  Suffolk  is  another  modern  breed,  which  probably 
took  its  origin  in  the  crossing  of  improved  Southdown 
rams  with  the  old  homed  Norfolk  ewes.  The  character- 
istics of  the  latter  are  still  retained  in  the  black  face  and 
leg*  of  the  Suffolk,  but  the  horns  have  been  improved 
away.  The  fleece  is  moderately  short,  the  wool  being  of 
close,  fine,  lustrous  fibre,  without  any  tendency  to  mat 
together.  The  limbs,  wool  led  to  the  knees  and  hocks,  are 
clean  below.  In  general  apjx*arance  the  Suffolk  is  like 
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the  Hampshire  Down,  from  which  it  differs  in  the  rather 
darke  r lace,  head  less  covered  with  wool,  and  the  nose  of 
a less  pronounced  Roman  type. 

The  Cheviot  takes  its  name  from  the  range  of  hills 
extending  along  the  boundary  between  England  and 
Scotland,  on  both  sides  of  which  the  breed  now'  extends, 
though  its  origin  has  to  be  sought  in  Northumberland. 
The  Cheviot  is  a hardy  sheep  with  straight  wool,  of 
moderate  length  ami  very  close-set,  whilst  wiry  white  hair 
covers  the  face  and  legs. 

The  Black-faced  Mountain  breed  is  chiefly  reared  in 
Scotland,  but  it  is  doubtful  whether  its  origin  is  English 
or  Scottish.  Their  greater  hardiness,  as  compared  with 
the  Cheviots,  has  brought  them  into  favour  upon  the 
higher  grounds  of  the  north  of  England  and  of  Scotland, 
where  they  thrive  upon  coarse  and  exposed  grazing  lands. 
The  colour  of  face  and  legs  in  this  hardy  mountain  breed 
is  well-defined  black  and  white,  the  black  predominating. 
The  horns  are  low  at  the  crown,  with  a clear  space  between 
the  roots,  ami  sweep  away  in  a wide  curve,  sloping  slightly 
backwards,  and  quits  clear  of  the  cheek.  The  fashionable 
fleece  is  deep,  hairy,  and  strong,  and  of  uniform  quality 
throughout 

The  horde  lias  its  home  amongst  the  hills  of  Lancashire 
and  Yorkshire,  and  it  is  the  largest  of  the  mountain 
breeds.  It  bears  most  res  nnblano.?  to  the  Block-faced 
Mountain  sheep,  but  carries  a finer,  heavier  fleece,  and  is 
larger  in  head  and  l>ody.  Its  face  and  legs  are  mottled 
white  and  black,  and  its  horns  arc  handsome.  The  tail  is 
long  and  rough. 

The  Hertlwick  is  a hardy  breed  thriving  upon  the  poor 
mountain  land  in  Cumberland  and  Westmorland.  The 
rams  sometimes  have  curved  horns.  The  colour  of  these 
sheep  is  white,  with  a few  darkish  spots  here  and  there ; 
the  faces  and  legs  are  often  speckled.  The  wool  is  strong, 
coarse,  and  open,  and  inclined  to  be  hairy  about  the  neck. 
The  forehead  has  a top-knot,  and  the  tail  is  brood  and 
bushy. 

The  WerudeydaU  takes  its  name  from  the  Yorkshire 
dale  (Yoredale)  of  which  Thirsk  is  the  centre.  The 
Wensleydalca  are  longwool  sheeji,  derived  from  the  old 
Tees  water  breed  by  crossing  with  Leicester  rams.  They 
are  dark-faoed,  and  the  head  is  broad  and  flat,  with  a tuft 
of  wool  on  the  forehead.  The  skin  is  blue,  fine,  and  soft, 
whilst  the  wool  has  a bright  lustre,  is  curled  in  all  parts 
of  the  body,  ami  is  of  uniform  staple.  The  fore-legs  are 
set  well  apart,  and  the  hind-legs  hove  a little  fine  wool 
below  the  hock. 

The  Lituetio ne  is  a breed  of  which  little  i#  bean  1 . It  is 
almost  restricted  to  the  fells  of  Westmorland,  and  is  j>rob- 
ably  nearly  related  to  the  Black-faced  Mountain  breed. 
The  so-called  “ Limestones  *’  of  the  Derbyshire  hills  are 
really  Leicester*. 

The  Welsh  Mountain  is  a small,  active,  soft-wool  led, 
white-faced  breed  of  hardy  character.  The  legs  a re  often 
brownish,  and  this  colour  may  extend  to  the  face,  llorns 
may  or  may  not  be  present.  The  mutton  is  of  excellent 
quality. 

The  CUut  FortU  is  a local  breed  in  West  Shropshire  and 
the  adjacent  part  of  Wales.  It  is  descended  from  the  old 
tan-faced  sheep  that  once  occupied  the  district,  and  has  been 
much  crossed  with  the  Shrojiohire  sheep,  but  its  wool  is 
rather  coarser  tlian  that  of  the  latter.  The  first  cross  with 
the  ^Shropshire  is  a favourite  with  butchers. 

The  B vela  ml  breed  is  so  named  from  the  Kyelands,  a 
poor  upland  district  in  Herefordshire.  It  is  a very  old 
breed,  against  which  the  Shropshire*  have  made  substantial 
headway.  The  Ryeland  sheep  are  small,  hornless,  have 
white  faces  and  legs,  and  remarkably  fine  short  wool  with 
a topknot  on  the  forehead. 


The  Somerset  and  Dorati  Homed  is  an  old  west-country 
breed  of  sheep.  The  fleece  is  uf  close  texture,  and  the 
wool  is  intermediate  between  long  and  short,  whilst  the 
bead  carries  a forelock.  Both  sexes  haw  horns,  which  are 
very  much  coiled  in  the  ram.  Tin?  muzzle,  legs,  and  hoofs 
are  white  : the  nostrils  are  pink.  This  is  a hardy  hrecd, 
in  size  somewhat  exceeding  the  Southdown.  Two  crops 
of  lambs  in  a year  are  sometimes  obtained  from  the  ewes, 
the  winter  lambs  being  dropped  from  October  onwards. 

The  Devon  Longwool  is  a breed  locally  developed  in  the 
valleys  of  West  Somerset,  North  and  East  Devon,  and 
jiarts  uf  Cora  wall.  It  originated  in  a strong  infusion  of 
Leicester  blood  amongst  the  old  Bampton  stock  of  Devon- 
shire. The  Devon  Longwool  is  not  unlike  the  Lincoln,  but 
is  coarser.  It  is  white-faood,  with  a lock  of  wool  on  the 
forehead. 

The  South  Devon  or  South  Ham*  are,  like  the  cattle  of 
that  name,  a strictly  local  breed,  which  likewise  exemplify 
the  good  results  of  crossing  with  the  Leioestera.  The 
South  Devons  have  a fairly  fine  silky  fleece  of  long 
staple. 

The  Dartmoor  is  a hornless,  longwool,  white-fleeced 
sheep,  with  a long  whitish  face  like  that  of  the  Leicester. 
It  is  a hardy  local  Devonshire  breed,  and  is  much  larger 
than  the  Exmoor. 

The  Kxmoor  is  a horned  breed  of  Devonshire  moorland 
sheep,  probably  of  direct  descent  from  the  old  forest  or 
mountain  breeds  of  England.  They  have  white  legs  and 
faces  and  black  nostrils.  The  horns  curl  more  closely 
against  the  head  than  in  the  Somerset  and  Dorset  breed. 
The  Exmoors  are  delicately  formed  about  the  head  and 
neck,  and  they  have  a close,  fine  fleese  of  short  wool 
They  are  very  hardy,  and  yield  mutton  of  choice  flavour. 

The  Boscommon — the  one  breed  of  modern  sheep  native 
to  Irotaud — is  indebted  for  its  good  qualities  largely  to 
the  use  of  Leicester  blood.  It  is  a big-bodied  sheep,  earn  - 
ing a long,  wavy,  silky  fleece.  It  ranges  mainly  from 
the  middle  of  Ireland  westwards. 

Pigt. 

The  classification  of  the  native  breeds  of  pigs  compares 
unfavourably  with  that  of  cither  cattle  or  sheep,  and  in 
many  jiarts  of  England  there  are  nondescript  animals 
which  it  would  be  difficult  to  assign  to  any  of  the  recog- 
nised breeds.  The  latter  include  the  Large  White*,  Middle 
White,  and  Small  White,  which  were  all  formerly  embraced 
under  the gcneml  term  of  Yorkshires,  and  arc  still  so  called 
in  other  countries.  The  Berkshire  and  the  so-called  Black 
breeds  (Suffolk  or  Essex)  ore  black,  and  the  Thai  worths 
are  red. 

The  Large  White*  often  have  a few  blue  spots  in  the 
skin.  The  head  is  of  fair  length,  light  iu  the  jowl*,  and 
wide  between  the  eyes,  with  somewhat  drooping  ears. 
The  neck  is  long,  but  not  ooarae,  the  rilw  are  deep,  the  loin 
is  wide  and  level,  the  tail  is  set  high,  and  the  legs  are 
straight  and  set  well  outside  the  carcase.  The  whole  lxnly 
is  covered  with  straight  silky  hair,  which  denotes  quality 
and  lean  meat.  I*ig8  of  this  breed  are  very  prolific,  and 
they  may  bo  grown  to  enormous  weights. 

The  Middle  White * are  built  on  a smaller  scale  than  the 
Large  Whites.  They  are?  shorter  in  the  heads  and  legs 
thicker  and  more  compact  in  the  body,  and  have  a denser 
clothing  of  silky  hair.  The  sows  are  quite  as  prolific  as 
those  of  the  Large  White  breed,  and,  as  their  produce 
mature*  earlier,  they  are  much  in  demand  for  breeding 
porkers. 

The  Small  White  pigs  are*  much  smaller  than  the  Middle 
Whites.  The  head  and  legs  are  very  abort,  and  the  body, 
which  is  short,  thick,  and  wide,  is  close  to  the  ground. 
The  jowls  are  heavy,  the  cars  are  pricked,  and  the  thin  skin 
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Dexter  Bull,  “ Little  John”  (at  9 month's  old). 

T1.C  property  Of,  and  bred  by,  Hu  Majesty  King  Edward  VII.,  Sandringham,  Norfolk. 


I 

- — — manrix^, 

Dkxteii  Cow,  “Baba.” 

* B,"J  u,4,nMon.  Royal  Arrienltaral  Society  * showt.  Cambridge.  isot ; MahUtooe.  i m.  Tbe  property  of  Ilia  Male 
King  Luward  VII.,  Sandringham,  Norfolk  ; brveder  unknown. 


in  PiIm  . 


Digitized  by  Google 


l'LATE  12 


Digitized  by  Google 


Use!*)*] 


AGRICULTURE 


195 


u with  long  silky  hair,  wavy,  but  not  curly,  whilst 
the  ta.il  ij*  very  tine.  A deficiency  of  Kan  meat  is  a 
common  characteristic  of  the  breed. 

The  Small  Black  (Suffolk  or  Essex)  breed  resembles 
the  Small  White,  except  that  the  skin  is  coal-black  in 
colour,  and  the  coat  of  hair  is  not  usually  profuse.  The 
Small  Black,  moreover,  is  rather  longer,  and  stands  some- 
what higher,  whilst  it  yields  more  lean  meat  than  the 
Small  White.  It  matures  early  and  is  quick  to  fatten. 
A closely  similar  pig  to  this  of  the  eastern  counties  of 
England  thrives  in  Dorset,  Devon,  and  Cornwall. 

The  Large  Black  breed  has  only  recently  received  show- 
card recognition,  but  it  is  claimed  that  there  is  ample 
evidence  that,  with  its  characteristic  whole  colour,  length, 
fine  hair,  lop  ear,  and  great  grazing  capacity,  the  Large 
Bkck  existed  in  many  jsirts  of  England  long  previously 
to  the  memory  of  any  of  the  present  generation  of  breeders. 
It  bus  been  continuously  and  carefully  bred  in  Cornwall, 
Devon,  Essex,  Suffolk,  and  more  recently  in  Yorkshire, 
Somerset,  Norfolk,  and  Hampshire.  Large  Blacks  aro 
exceedingly  docile,  and  the  natural  carriage  of  the  ears, 
well  forward  over  the  eyes,  is  said  to  contribute  materially 
to  a quietness  of  habit  which  renders  them  peculiarly 
adapted  to  field  grazing.  On  account  of  their  hardiness 
and  disposition  to  early  maturity  they  have  proved  valu- 
able for  crossing  purposes  in  Cumberland,  Yorkshire,  aud 
other  oountiea  The  Large  Black  Pig  Society  was  incor- 
porated so  recently  os  1899. 

The  Berkshire,  though  a black  pig,  usually  has  a white 
or  mark  down  the  face,  a white  tip  to  the  tail,  and 
feet  white  up  to  the  ankle  joint  It  has  a moderately 
snort  head  with  heavy  jowls,  a deep  carcase,  wide,  low,  and 
well-developed  hind-quarters,  with  heavy  hams.  The  skin 
is  free  from  rucks  and  lines,  and  carries  an  abundance  of 
fine  hair. 

The  Tamwortk  is  one  of  the  oldest  breeds  of  pigs.  The 
colour  is  red,  with  darkish  spots  on  the  skin.  The  head, 
wdy,  aud  legs  are  long,  and  the  riba  are  deep  and  flat, 
ngin&lly  a local  breed  in  the  districts  around  the  Staf- 
oraahire  towu  from  which  it  takes  its  name*,  it  is  now  much 
owre  extensively  bred,  aud  is  valued  as  a bacon  pig. 
it  • i enormous  ini|*orta  of  bacon  and  hams  into  the 
'’iMini  ln8fk*m  — “mounting  in  the  year  1900  to 
* art,  valued  at  £15,995,786— has  led  to  the 
watow.d  of  greater  attention  upon  the  bacon- producing 
F S?*  k<J,ne'  I**  spite  of  all  foreign  competition, 
ng  lab  bacon  and  iiams  command  the  highest  prices,  for 
tv  is  something  in  the  English  method  of  feeding  and 
cunng  which  is  equivalent  to  an  addition  of  so  many 
i mgs  per  cwt.  to  the  price.  Much  information  on  this 
subject  is  contained  in  the  papers  1 by  Mr  L.  M.  Douglas, 
which  may  be  consulted  for  fuller  details. 

Breed  Societies. 

^A  noteworthy  ^eature  *ke  closing  decodes  of  the  1 9th 
^ . formation  of  voluntary  associations  of 

of  tlip  !■« *"  ir^  ^,e  of  promoting  the  interests 

of  kve  St°ek.  As  a typical  example 

rumtuT  ,or^arniZilBnLliS  the  Shire  Horse  Society  may  be 
i “icorporated  in  1878  to  improve  and 
cart  her  ° ^ the  Shire  or  old  English  race  of 

healtViv-  *°.  the  distribution  of  souud  and 

indn«v  throughout  the  country.  Up  to  tile  year  1901 
in  Lrm.1  * *5*?^  kad  keld  twenty-two  annual  shows 
'aluc  r.f?’  a,Ilc*  „k»d  distributed  prizes  of  an  aggregate 
u^dals  form  ’V  besides  offering  gold  and  silver 

_ competition  amongst  Shire  horses  at  agricul- 

CoMrtSl:  *9*1  Soc.,  1898;  sod  "Th« 

D * * Bacon  Factory/  Ibid.  1900. 


tural  shows  in  different  parts  of  the  country.  Twenty-two 
annual  volumes  of  the  Skirt  Horn  Stud  Book  hud  been 
published,  recording  the  pedigrees  of  19,275  stallions  and 
34,578  marts,  ora  total  of  53,853  animals.  In  1901  the 
society  possessed  more  than  3000  members,  paying  an 
annual  subscription  of  one  guinea,  or  a life  composition  of 
ten  guineas.  It  is  out  of  the  funds  thus  obtained  that  the 
society  has  carried  on  a work  of  high  national  importance, 

I ;UK*  kas  effected  a tiiarked  improvement  in  the  character 
and  quality  of  tlw  Shire  horse.  What  has  thus  voluntarily 
been  done  in  England  would  in  most  other  countries  be 
left  to  the  state,  or  would  not  be  attempted  at  all.  It  is 
hardly  necessary  to  say  that  the  Shire  Horse  Society  has 
never  received  a penny  of  public  money,  nor  has  any 
other  of  the  voluntary  breeders'  societies.  The  Hackney 
Horse  .Society  and  the  Hunters'  Improvement  Society  are 
conducted  on  much  the  same  lines  an  the  Shire  Horse 
Society,  and,  like  it,  they  each  hold  a show  in  London  in 
the  spring  of  the  year  and  publish  an  annual  volume. 
Other  horse-breeders'  associations,  all  doing  useful  work 
in  the  interests  of  their  respective  breeds,  are  the  Suffolk 
Horse  Society,  the  Clydesdale  Horse  Society,  the  Yorkshire 
Coach  Horae  Society,  the  Cleveland  Bay*  Home  Society, 
the  Polo  Pony  Society,  the  Shetland  Pony  Stud  Book 
| Society,  and  the  Association  for  the  Improvement  of  New 
| Forest  Ponies.  Thoroughbred  race-horses  are  registered 
i in  the  General  Stud  Book.  The  Royal  Commission  on 
Horae  Breeding,  which  dates  from  1887,  is,  as  its  name 
! implies,  not  a voluntary  oiganization.  Through  the 
commission  the  money  previously  spent  upon  Queen’s 
Plates  is  offered  in  the  form  of  “Queen’s  Premiums” 
(“King’s  Premiums”  in  1901  and  subsequent  years)  of 
£150  each  for  thoroughbred  stallions,  on  condition  that 
each  stallion  winning  a premium  shall  serve  not  less  than 
fifty  half-bred  mares,  if  required.  The  winning  stallions 
are  distributed  in  districts  throughout  Great  Britain,  and 
the  use  of  these  selected  sires  has  resulted  in  a decided 
improvement  in  tin*  quality  of  half-bred  horses.  The 
annual  show  of  the  Royal  Commission  on  Horse  Breeding 
1 is  held  in  London  jointly  and  concurrently  with  those  of 
the  Hunters’  Improvement  Society  and  the  Polo  Pony 
Society.  At  the  1901  show  29  premiums  of  £150  were 
offered  for  thoroughbred  stallions  over  4 years  old  and  not 
exceeding  20  years. 

Of  organizations  of  cattle-breeders  the  English  Jersey 
Cattle  Society,  established  in  1878,  may  be  taken  as  an 
illustrative  type.  It  offers  prizes  in  butter-test  competi- 
tions and  milking  trials  at  various  agricultural  shows,  and 
publishes  the  English  Herd  Book  and  Register  of  Pure- 
Irrtd  Jersey  Cattle , of  which  the  tenth  volume  was  issued 
in  1899.  This  volume  records  the  births  in  the  herds  of 
members  of  the  society,  and  gives  the  pedigrees  of  1178 
cows  and  337  bulls,  besides  furnishing  lists  of  prize- 
winners at  the  principal  shows  and  butter- test  awards, 

! and  reports  of  sales  by  auction  of  Jersey  cattle.  Other 
cattle  societies,  all  well  caring  for  the  interests  of  their 
respective  breeds,  are  the  Shorthorn  Society  of  Great 
Britain  aud  Ireland,  the  Lincolnshire;  Red  Shorthorn 
Association,  the  Hereford  Herd  Book  Society,  the  Here- 
ford Cattle  Breeders’  Association  (the  two  last-named  are 
now  amalgamated),  the  Devon  Cattle  Breeders’  Society, 
the  South  Devon  Herd  Book  Society,  the  Sussex  Herd 
Book  Society,  the  Longhomed  Cattle  Society,  the  Red 
Polled  Society,  the  English  Guernsey  Cattle  Society,  the 
English  Kerry  and  Dexter  Cattle  Society,  the  North 
Wales  Black  Cattle  Society,  the  Polled  Cuttle  Society  (for 
the  Aberdeen-A ngus  breed),  the  English  Aberdeen-Angus 
Cattle  Association,  the  Galloway  Cuttle  Society,  the 
Ayrshire  Cattle  Herd  Book  Society,  and  the  Highland 
Cattle  Society  of  Scotland. 
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In  the  ca*t‘  of  sheep  the  National  Sheep  Breeders’ 
Association  looks  after  the  interests  of  floekmasters  in 
general,  whilst  most  of  the  pure  breeds  are  represented 
also  by  separate  organizations.  The  Hampshire  Down 
Sheep  Breeders'  Association  may  be  taken  as  a type  of 
the  latter,  its  principal  object  being  to  encourage  the 
breeding  of  Hampshire  Down  sheep  at  home  and  abroad, 
and  to  maintain  the  purity  of  the  breed.  It  publishes  an 
annual  Flock  Book,  the  first  volume  of  which  appeared  in 
1 890.  Iu  this  book  are  named  the  recognized  and  pure- 
bred sires  which  have  been  used,  and  ewes  which  have 
b„*en  bred  from,  whilst  there  lire  also  registered  the  pedi- 
grees of  such  sheep  as  are  proved  to  be  eligible  for  entry. 
Prizes  are  offered  by  the  society  at  various  agricultural 
shows  where  Hampshire  Down  sheep  are  exhibited.  Other 
sheep  societies  include  the  Leicester  Sheep  Breeders’ 
Association,  the  Cotswold  Sheep  Society,  the  Lincoln 
Longwool  Sheep  Breeders’  Association,  the  Oxford  Down 
Sheep  Breeders'  Association,  the  Shropshire  Sheep  Breeders’ 
Association  and  Flock  Book  Society,  the  Southdown  Sheep 
Society,  the  Suffolk  Sheep  Society,  the  Border  Leicester 
Sheep  Breeders’  Sjciety,  the  Wenaleydale  Longwool  Sheep 
Breeders’  Association  and  Flock  Book  Society,  the  Incor- 
j»o rated  Wenaleydale  Blue- faced  Slurp  Breeders’  Associa- 
tion and  Flock  Book  Society,  the  Kent  Sheep  Breeders’ 
Association,  the  Devon  Longwool  Sheep  Breeders’  Society, 
the  Dorset  Horn  Sheep  Breeders’  Association,  the  Cheviot 
Sheep  Society,  and  the  Roscommon  Sheep  Breeders’  Asso- 
ciation. 

The  interests  of  pig  breeders  are  the  care  of  the  National 
Pig  Breeders'  Association,  in  addition  to  which  there  exist 
the  British  Berkshire  Society  and  the  Large  Black  Pig 
Society. 

The  addresses  of  the  sxretaries  of  the  various  live-stock 
societies  in  the  United  Kingdom  are  published  annually 
in  the  Live  Stock  Journal  Almanac. 

The  Maintenance  of  the  Health  op  Live  Stock. 

It  was  not  till  the  closing  decade  of  the  19th  century 
that  the  stock-breeders  of  the  United  Kiugdom  found 
themselves  in  a position  to  prosecute  their  industry  free 
from  the  fear  of  the  introduction  of  contagious  disease 
through  the  medium  of  store  animals  imported  from  abroad 
for  fattening  on  the  native  pastures.  By  the  Diseases  of 
Animals  Act,  189G  (59  £ GO  Viet  c.  15),  it  was  provided 
that  cattle,  sheep,  and  pigs  inerted  into  the  United 
Kingdom  should  bo  slaughtered  at  the  place  of  landing. 
The  effect  was  to  reduce  to  a minimum  the  risk  of  the 
introduction  of  disease  amongst  the  herds  and  flocks  of 
the  country,  and  at  the  some  time  to  confine  the  trade  in 
store  stock  exclusively  to  the  breeders  of  Great  Britain 
and  Ireland.  This  arrangement  makes  no  difference  to 
the  food-supply  of  the  i>eoplc,  for  dead  meat  continues  to 
arrive  at  British  i>orts  iu  ever-increasing  quantity.  More- 
over, live  animals  are  admitted  freely  from  certain 
countries,  provided  such  animals  are  slaughtered  at  the 
place  of  landing.  At  Deptford,  for  example,  large 
numbers  of  cattle  and  sheep  which  thus  arrive — mainly 
from  Argentina,  Canada,  and  the  United  States— are  at 
once  slaughtered,  ami  so  furnish  a steady  supply  of  fresh- 
killed  beef  and  mutton.  The  animals  which  are  shipped 
in  this  way  are  necessarily  of  the  best  quality,  because  the 
freight  on  a superior  boast  is  no  more  costly  than  on  an 
inferior  one,  anti  the  proportion  of  freight  to  sale  price  is 
therefore  less.  With  this  superior  description  of  butchers’ 
stock  all  classes  of  home-grown  stock— good,  l*ul  and 
indifferent  — have,  of  course,  to  compete.  The  Board  of 
Agriculture  has  the  power  to  dost?  the  ports  of  the  United 
Kiugdom  against  live  animals  from  any  country  in  which 
contagious  disease  is  known  to  exist.  This  accounts  for 


the  circumstance  that  so  few  countries — none  of  them  in 
Europe — enjoy  the  privilege  of  sending  live  animals  to 
British  l*orts.  8o  recently  as  1900,  the  discovery  early  in 
that  year  of  the  existence  of  foot -and -mouth  disease 
amongst  cattle  apd  sheep  shipped  from  Argentina  to  tlie 
United  Kingdom  led  to  the  issue  of  an  order,  by  which 
I all  British  jiorts  were  closed  against  live  animals  from  the 
country  named.  This  order  came  into  force  on  30th 
I April,  and  was  still  in  ojieration  a year  later,  with  the 
| result  that  there  was  a marked  decline  in  the  shipments  of 
live  cattle  and  sheep  from  the  River  Plate,  but  a decided 
I increase  in  the  quantity  of  frozen  meat  sent  thence  to  the 
1 United  Kingdom. 

The  last  quarter  of  the  19th  century  witnessed  an 
important  change  in  the  attitude  of  public  opinion  towards 
legislative  control  over  the  contagious  diseases  of  animals. 

I When,  after  the  introduction  of  cattle  plague  or  rinderpest 
| in  1865,  the  pro] Km  1 was  made  to  resort  to  the  extreme 
remedy  of  slaughter  in  order  to  check  the  ravages  of  a 
disease  which  was  pursuing  its  course  with  ruinous  results, 
the  idea  was  received  with  public  indignation  ami  de- 
nounced as  barbarous.  Views  have  undergone  profound 
modification  since  then,  and  the  most  drastic  remedy  1ms 
come  to  be  regarded  as  the  most  effective,  and  in  the  long 
run  the  least  costly.  The  Cattle  Diseases  Prevention  Act, 

I 1866  (29  Jc  30  Viet.  c.  2),  made  compulsory  the 
slaughter  of  diseased  cattle,  and  permitted  the  slaughter 
of  cattle  which  had  been  exposed  to  infection,  com])ensa- 
tion  being  provided  out  of  the  rates.  The  Act  30  k 31 
Viet.  c.  125,  1867,  is  of  historical  interest,  in  that  it 
contains  the  first  mention  of  pleuro-pneumonia,  and  the 
exposure  in  any  market  of  cattle  suffering  from  that  dis- 
ease was  made  an  offence.  The  Contagious  Diseases 
i (Animals)  Act,  1869  (32  & 33  Viet.  c.  70),  revoked 
all  former  Acts,  and  defined  disease  to  mean  cattle 
plague,  pleura-pneumonia,  foot-and-mouth  disease,  sheep- 
]»ox,  sheep-scab,  and  glanders,  together  with  any  disease 
which  the  Privy  Council  might  by  order  specify.  The 
priuciplc  of  this  Act  in  regard  to  foreign  animals  was 
that  of  free  importation,  with  power  for  the  Privy  Council 
to  prohibit  or  subject  to  quarantine  and  slaughter,  as  cir- 
cumstances seemed  to  require.  The  Act  of  1869  was  at 
that  time  the  most  complete  measure  that  had  ever  been 
] Kissed  for  dealing  with  diseases  of  animals.  The  re-:ntro- 
ductiou  of  cattle  plague  into  England  in  1877  led  to  the 
leasing  of  the  Act  41  & 12  Viet.  c.  74,  1878,  which 
repealed  the  Act  of  1869,  and  affirmed  as  a principle  the 
landing  of  foreign  animals  for  slaughter  only,  though  free 
:ui]K>rtution  or  quarantine  on  the  one  hand  and  prohibition 
on  the  other  were  provided  for  in  exceptional  circum- 
stances. By  an  Order  of  Council  which  came  into  opera- 
tion iu  December  1878,  swine  fever  was  declared  to  be  a 
disease  for  the  purposes  of  the  Act  of  that  year.  It  was 
not,  however,  till  October  1886  that  anthrax  and  rabies 
I were  officially  declared  to  be  contagious  diseases  for  the 
: purposes  of  certain  sections  of  the  Act  of  1878.  In  1884 
the  Act  47  dc  48  Viet.  c.  13  empowered  the  Privy  Council 
to  prohibit  the  landing  of  animals  from  any  country  in 
respect  of  which  the  circumstances  were  not  such  as  to 
afford  reasonable  security  against  the  introduction  of  foot- 
and-mouth  disease.  After  one  or  two  other  measures  of 
minor  importance  came  the  Act  53  «fc  54  Viet  c.  14, 
known  as  the  Pleuro-pneumonia  Act  of  1890,  which  trans- 
ferred the  powers  of  local  authorities  to  slaughter  and  pay 
com  iien bat  ion  in  cases  of  pleuro-pneumonia  to  the  Board 
of  Agriculture,  and  provided  further  for  the  payment  of 
such  comp-usation  out  of  money  specifically  voted  by  I*ur- 
liamcnt,  This  measure  was  regarded  at  the  time  as  a 
; inark»?d  step  in  advance,  and  was  only  carried  after  a 
I vigorous  campaign  in  its  favour.  In  1892,  by  the  Act 
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55  k 56  Viet.  c.  47,  power  was  given  to  the  Board  of 
Agriculture  to  use  the  suras  voted  on  account  of  pleuro- 
pneumonia for  paying  the  costs  involved  in  dealing  with 
foot-and-mouth  disease ; under  this  Act  the  Board  could 
order  the  slaughter  of  diseased  animals  and  of  animals 
in  contact  with  these,  and  could  pay  compensation  for 
animals  so  slaughtered.  Under  the  provisions  of  the 
Coutagious  Diseases  (Animals)  Act,  1893  (56  <fe  57  Viet, 
e.  43)  swine  fever  in  Great  Britain  was,  from  1st  November 
in  that  year,  dealt  with  by  the  Board  of  Agriculture  in 
the  same  way  as  plcuro-  pneumonia,  the  slaughter  of 
infected  swine  being  carried  out  under  directions  from  the 
central  authority,  and  compensation  allowed  from  the 
imperial  exchequer.  In  1894  was  passed  the  Diseases  of 
Animals  Act  (57  Jc  58  Viet.  c.  57),  the  word  “contagious” 
being  omitted  from  the  title.  This  was  a measure  to  con- 
solidate the  Contagious  Diseases  (Animals)  Acts,  1878  to 
1893.  In  it  “ the  expression  * disease  ’ means  cattle  plague 
(that  is  to  say,  rinderpest,  or  the  disease  commonly  called 
cattle  plague),  contagious  pleuro-pneumouia  of  cattle  (in 
this  Act  called  pleuro-pueumonia),  foot-and-mouth  disease, 
staeppox,  sheep-scab,  or  swine  fever  (that  is  to  say,  the 
disease  known  as  typhoid  fever  of  swine,  soldier  purples, 
fwl  disease,  hog  cholera  or  swine  plague).”  The  Diseases 
of  Animals  Act,  1896  (59  ifc  60  Viet.  c.  15) — the  last  of 
the  series  of  such  Acts  passed  in  the  19th  century — ■ 
tendered  compulsory  the  slaughter  of  iinjwrted  live  stock 
at  the  place  of  landing,  a boon  for  which  British  stock- 
breeders had  striven  for  many  years.  The  ports  in  Great 
Britain  at  which  foreign  animals  may  be  landed  are 
Bristol,  Cardiff,  Glasgow',  Hull,  Liverpool,  London,  Man- 
chester, and  Newcastle  - upon  - Tyne.  Animals  from  the 
Channel  Islands  may  be  lauded  at  Southampton. 

The  Diseases  of  Animals. 

b nder  the  Diseases  of  Animals  Acts,  1894  and  1896, 
weekly  returns  are  issued  by  the  Board  of  Agriculture  of 
outbreaks  of  anthrax,  foot-and-mouth  disease,  glanders  (in- 
cluding farcy),  pleuro-pneumonia,  rabies,  and  swrinc  fever  in 
the  counties  of  Great  Britain  ; also  monthly  returns  of 
outbreaks  of  sheep-scab.  There  is  a popular  notion  that 
tulwrculosis  is  included  amongst  the  diseases  scheduled 
under  the  Diseases  of  Animals  Acts,  but  this  is  not  (1901) 
the  case. 

tattle  plague,  or  rinderi>est,  has  not  been  recorded  in 
Gnat  Britain  since  1877.  In  that  year  there  were  47 
outbreaks  distributed  over  five  counties,  and  involving  263 
head  of  cattle. 

Tin-  course  of  foot-and-mouth  disease  in  Gnat  Britain 
Jetween  18  <7  and  1900  inclusive  is  told  in  Table  XXII., 
Table  XXIL — Ou (break*  of  Frejf-a nd- Mouth  Disease  in 

Great  Britain,  1877  to  1900. 


Tar. 

Outbreaks, 

Animals  attacked. 

Cattle. 

Slwejx. 

Swine. 

Ollier 

Animals. 

1877 

1878 

55 

45 

m 

235 

5,640 

912 

7,405 

8,609 

2,099 

245 

1880 

29 

38 

137 
1 ,4ttl 

261 

20,918 

15,681 

9,572 

5 

1,S56 

2 

49 

4,833 

59.484 

117,152 

6,330 

80 

49 

1,970 

23.973 

11,412 

2,564 

1 

/5 

18,732 

219,289 

217,492 

24,832 

32 

55 

949 

12,186 

14,174 

1.S60 

1 

JSS* 

30 

354 

34 

30 

189*2 

95 

10 

1,248 

3,412 

107 

ISM 

2 

30 

261 

50 

[lfKXI 

9 

21 

7 

214 

2 

’rhich  »■»  years  1887  to  1891  and  1895  to  1899, 


both  inclusive,  are  omitted,  because  there  was  no  outbreak 
during  those  jieriods.  The  disease  is  seen  to  have  attained 
its  maximum  virulence  in  1883. 

Sheep-scnh,  a loathsome  skin  disease  due  to  an  acarian 
parasite,  is  in  a most  unsatisfactory  position  in  Great 
Britain.  Table  XXIII.  shown?  the  number  of  outbreaks, 


TaBLE  XXIII. — Outbretiks  of  Sheep-Scab  in  Great 
Britain,  1877  to  1900. 


Year, 

Couuties. 

Outbreaks. 

Year. 

Counties. 

Outbreaks. 

1877 

77 

3214 

1889 

75 

1207 

1878 

75 

2335 

1890 

75 

1506 

1879 

83 

2229 

1891 

80 

2250 

1880 

70 

1656 

1S92 

82 

2821 

1881 

77 

2065 

1893 

88 

2603 

1882 

75 

2234 

1894 

84 

2811 

1883 

73 

1898 

1 805 

38 

3092 

1884 

73 

1509 

1898 

79 

3538 

1885 

69 

1512 

1897 

80 

2191 

1886 

74 

1502 

1898 

;» 

2514 

1887 

75 

1596 

1899 

79 

2056 

1888 

7* 

1260 

1900 

78 

1939 

and  the  number  of  counties  over  wliieh  they  were  distri- 
buted, in  each  year  from  1877  to  1900.  The  outbreaks 
are  seen  to  have  been  more  numerous  in  the  decade  of  the 
'nineties  than  in  that  of  the  'eighties,  though  iKwsibly  this 
may  have  been  due  to  greater  official  activity  in  the  later 
l*’riod.  The  number  of  sheep  attacked  each  year  lias 
ranged  between  68,715  in  1877  and  18,762  in  1888.  It 
is  compulsory  on  owners  to  notify  the  authorities  as  to  the 
! existence  of  scab  amongst  their  sheep,  but  there  is  no 
general  or  well-defined  method  of  suppressing  the  disorder, 
and  the  periodical  dipping  of  sheep  for  the  destruction  of 
the  scab  parasite  is  not  obligatory.  Each  year  the 
disorder  runs  a similar  course,  the  outbreaks  dwindling  to 
a minimum  in  the  summer  months,  June  to  August,  and 
attaining  a maximum  in  the  winter  months,  December  to 
February.  It  is  chiefly  in  the  “flying"  flocks  and  not  in 
; the  breeding  flocks  that  the  disease  is  rife,  and  it  iB  so  easily 
| communicable  that  a drove  of  scab-infested  sheep  fusing 
along  a road  may  leave  behind  them  traces  sufficient  t«  set 
up  the  disorder  in  a drove  of  healthy  sheep  that  may 
follow.  For  its  size  and  in  relation  to  its  sheep  jjopula- 
tion,  Wales  harbours  the  disease  to  a far  greater  extent 
than  the  other  divisions  of  Great  Britain,  as  the  follow- 
ing numbers  of  outbreaks  in  the  three  years  1898  to  1900 
serve  to  show  : — 


Year. 

Eli  eland. 

Wales. 

Scotland. 

Groat  Britain. 

1898 

1342 

1038 

135 

2515 

1899 

1123 

791 

142 

2056 

1900 

932 

917 

90 

1939 

Total.  3 year*  . 

3397  , 

2746 

367 

6510 

Per  cent. 

52 

43 

6 

100 

The  fatal  disease  known  as  anthrax  did  not  form 
the  subject  of  official  returns  previous  to  the  lowing  of 
the  Anthrax  Order  of  1886.  Isolated  outbreaks  are  of 
common  occurrence,  and  from  the  totals  for  Great  Britain 
given  in  Table  XXIV.  it  would  api*ear  that  there  is 
little  prospect  of  the  eradication  of  this  bacterial  dis- 
order. 

Glanders  (including  farcy)  has  been  the  subject,  during 
the  twenty-four  years  1877  to  1900,  of  outbreaks  in^Great 
Britain  ranging  between  a minimum  of  518  in  1877  and 
a maximum  of  1657  in  1892  ; in  the  former  year  758 
horses  were  attacked,  and  in  the  latter  3001.  A 
recrudescence  of  the  disease  marked  the  closing  years  of 
the  19th  century,  the  outbreaks  having  been  748  in  1898, 
853  in  1899,  and  1119  in  1900.  The  counties  of  Great 
Britain  over  which  the  annual  outbreaks  have  been 
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distributed  have  ranged  between  24  iu  1£90  and  52  in 
1879.  Am  a matter  of  fact,  however,  the  diaea*  is 
Table  XXIV. — Outbreaks  nf  Anthrax  in  Great  Brito**, 
1887  In  1900. 


Tear. 

Counties. 

Outbreak*. 

Animals  attacked. 

Cattle. 

Swtne. 

Ilmsei. 

18*7 

51 

236 

415 

57 

184 

18&S 

49 

180 

2.80 

45 

76 

ntss1 

45 

167 

236 

4 

69 

1890 

43 

152 

253 

72 

210 

1891 

50 

226 

300 

15 

156 

1894 

60 

289 

445 

11 

190 

1993* 

6.8 

563 

833 

108 

313 

46 

1894 

64 

494 

625 

125 

m 

62 

1895 

66 

434 

604 

158 

140 

32 

1S96 

01 

438 

632 

31 

200 

38 

1897 

67 

133 

521 

39 

2*4 

88 

1898 

78 

556 

634 

22 

161 

39 

1899 

67 

534 

634 

69 

253 

30 

1900 

74 

571 

66  S 

40 

204 

44 

strongly  centred  upon  the  metropolitau  area,  more  than 
half  of  the  outbreaks  being  repented  from  the  county  of 
London  alone. 

The  Rabies  Order  was  passed  in  1886,  and  the  num- 
ber of  counties  iu  Great  Britain  in  which  cases  of  rabies 
in  dogs  have  been  reported  in  each  subsequent  year  is 
s’lowa  in  Table  XXV.  In  addition  there  have  been 
sara:*  cases  of  rabies  in  animals  other  tlian  dogs.  The 
dis'aso  was  very  rife  in  1895,  but  the  extensive  applica- 
tion of  the  mulling  restrictions  of  the  Board  of  Agri- 
culture was  accompanied  by  so  steady  a diminution  iu  the 
Table  XXV. — Cast*  of  Rabies  in  Dogs  in  Great  Britain , 
i887  to  1900. 


— ■ ■ — 
Year.  C 

»antie*L 

Com*. 

Conn  lie*. 

Cw*. 

1*»7  1 

28 

217 

1894 

17 

248 

1883 

19 

160 

j 1895 

29 

672 

1889  | 

20 

312 

1898 

41 

433 

1«1H>  1 

20 

129 

1897 

30 

151 

1891 

17 

79 

1 1898 

10 

17 

! 1892 

12 

38 

1899 

4 

9 

1898 

18 

93 

I 1900 

» 

6 

prevalence  of  the  disease  that  it  was  thought  the  latter 
had  b_*en  extirpated.  The  entire  revocation  of  the 
muzzling  order  which  accordingly  followed  proved,  how- 
ever, to  be  premature,  and  it  became  necessary  to  reimposc 
it  in  the  districts  where  it  had  last  been  operative, 
namely,  certain  jtarts  of  South  Wales. 

Pf euro-pneumonia  in  Great  Britain  was  dealt  with  by 
the  local  authorities  up  to  the  year  1890.  Between  1870 
and  1889  the  annual  outbreaks  had  ranged  between  a 
minimum  of  312  in  1884  and  a marimuin  of  3262  in 
1874,  the  largest  number  of  cattle  attacked  in  any  one 
year  being  7983  in  1872.  The  largest  mimlier  of  counties 
over  which  the  outbreaks  were  distributed  was  72  iu 
1873.  On  1st  Si'ptembar  1890,  the  Board  of  Agriculture 
assumed  powers  with  respect  to  pleuro- pneumonia  under 
the  Dl*iSM*g  of  Animals  Act  of  that  year.  Their  ad  min  is- 
trution  was  attended  by  success,  for  from  192  outbreak* 
iu  Great  Britain  in  1891  the  total  fell  to  35  in  1892,  and 
to  nine  in  1893.  Iu  the  four  subsequent  years,  1893  to 
1897,  the  outbreaks  numbered  two,  one,  two,  and  seven 
respectively.  In  January  1898  an  outbreak  was  dis- 
covered in  a London  cow-slmd.  This  proved  to  be  the 
last  caa?  in  the  19th  century  of  what  at  one  time  had 
been  a veritable  scourge  to  cattle-owners,  and  a source  of 
heavy  financial  loss. 

1 In  1889  the  animal*  attacked  included  461  deer. 

* Before  1893,  honM,  aax*.  and  males  Were  not  included  in  the 
won!  “ animats"  iu  the  Orders  relating  to  autbrax. 
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the  reriprocal  trade  from  Great  Britain  to  Ireland  is  small, 
and  is  largely  restricted  to  animals  for  breeding  purposes. 
Owing  to  the  reappearance  of  foot-and-mouth  disease  in 
Great  Britain  early  in  1900  the  importation  of  cattle,  sheep, 
goats,  and  swine  therefrom  into  Ireland  was  temporarily 
suspended  by  the  authorities  in  the  latter  country. 

Exports  op  Animals  from  the  United  Kingdom. 

The  general  export  trade  of  the  Uuited  Kingdom  in 
living  animals  represents  an  aggregate  average  annual 
value,  over  the  five  years  1896  to  1900,  of  X 1,0 17,000.  j 
To  this  sum  of  rather  more  than  one  million  sterling 
the  value  of  horses  alone  contributes  three- fourths,  Belgium  . 
taking  more  than  half  the  number  of  exported  horses.  I 
The  export  trade  in  cattle,  »Wp,  and  pigs  is  practically 
restricted  to  pedigree  animals  required  for  bretxling  pur- 
jxises,  and  tliough  its  aggregate  value  is  not  large  it  ia  of  ^ 
considerable  importance  to  stockbreeders,  as  it  is  a frequent 
occurrence  for  buyers  for  export  —to  Argentina,  Australasia, 
Canada,  the  United  States,  and  elsewhere — to  bid  freely  at  ' 
the  ale  rings,  and  often  to  pay  the  highest  prices,  thus  ' 
Simulating  the  sales  and  encouraging  the  breeding  of 
the  best  types  of  native  stock.  Details  for  the  live  years  ; 
1896  to  1900  are  summarised  in  Table  XXYI1I. 


Table  XXVITL — Quantities  and  Values  of  Home-bred  Live 
Stock  exported  from,  the  United  Kingdom,  1896  to  1900. 


T*S £ 

Horse*. 

Cattle. 

Slteep. 

pi... 

Odwr 

Aunnul*. 

No. 

No. 

N«. 

So.  1 

Vo. 

29.414 

4,369 

9,512 

359 

31,151 

m: 

34,471 

3,776 

11,669 

214 

42,654 

1598 

36.412 

2,861 

10,221 

434 

57,376 

i«» 

33.701 

2.979 

7.5*6 

938 

56.381 

1900 

30.545 

2,784 

6,044 

440 

73,692 

£ 

£ 

£ 

£ 

t 

lstW 

671.332 

122,004 

107,507 

i 2847 

38,123 

1SB7 

325,246 

119,543 

141,711 

i 1700 

43.744 

i m 

812,106 

94,414 

120,310 

! 3231 

43,923 

1399 

757.079 

118,204 

78.103 

52-81 

43,723 

1900 

6*0.943 

120,042 

64.799 

3052 

45,100 

Crops  and  Cropping. 

Toe  greater  freedom  of  cropping  and  the  less  close 
ftdhcrenoe  to  the  formal  system  of  rotation  of  crops,  which 
characterized  the  later  years  of  the  1 9th  century,  rerat  upon 
a scientific  basis.  Experimental  inquiry  lias  done  much  to 
enlighten  the  farmer  as  to  tlie  requirement*  of  plant-life, 
*nd  to  enable  him  to  ace  how  l>est  to  meet  these  require- 
ments in  the  case  of  field  crojw.  He  cannot  afford  to 
ignore  the  results  that  haw*  been  gradually  accumulated — 
the  truths  that  have  been  slowly  established — at  the  agri- 
cultural experiment  stations  in  various  parts  of  the  world. 
Of  these  stations  the  greatest,  and  the  oldest  now  existing, 
is  that  at  Roth&rnsted,  Harpenden,  Herts,  England  ; and 
ft v them-  *XI**lient  before  discussing  the  lessons 

tue.  whieh  Bothams  ted  has  taught,  to  refer  briefly  to 
the  origin  and  scope  of  the  work  of  a centre  of 
investigation  the  name  of  which  is  known  and  honoured 
in  all  countries  where  progressive  agriculture  is  practised.  , 
llie  agricultural  experiment  station  at  Rothanisted  was 
founded  in  1813  by  the  late  Sir  Julrn  Benue t Lawes,  and 
niaintained  at  his  own  exjiense  ; whilst  be  made  provision 
by  putting  in  trust  during  his  lifetime 
-100,000,  the  laboratories,  and  certain  areas  of  land, 

* . 1 since  1889  have  been  {ulmiii uttered  by  the  Lawes 
gncultural  Trust  Committee.  Sir  J.  Henry  Gilbert 
*caine  associat'd  with  Sir  John  Lawes  in  18-13  as  director 
° chemical  laboratory,  and  the  col  l.t  taxation  thus  com- 
DK-uced  was  terminated  only  by  the  death  of  the  founder 
0U  Jl3t  August  1900.  The  results  of  more  thau  half  a J 


century  of  sustained  experimental  inquiry  have  been  com- 
municated to  the  world  by  Lawes  and  Gilbert  in  about 
130  separate  papers  or  reports,  many  of  w hich  were*  pub- 
lished, from  1817  onwards,  in  the  Journal  of  tlte  Royal 
Agricultural  Society  of  England. 

Two  main  lines  of  inquiry  have  been  followed,  the  one 
relating  to  plants,  the  other  to  animals.  In  the  case  of 
plants  the  method  of  procedure  has  been  to  grow  some  of 
the  most  important  crojs  of  rotation,  each  separately  year 
after  year,  for  many  years  in  succession  on  the  same  land, 
(a)  without  manure,  (It)  with  farmyard  manure,  and  (e) 
with  a great  variety  of  chemical  manures;  the  same 
description  of  manure  being,  as  a rule,  applied  year  after 
year  on  the  same  plot.  Experiments  on  an  actual  course 
of  rotation,  without  manure,  and  with  different  manures, 
have  also  been  made.  Wheat*  barley,  oats,  beans,  clover, 
and  other  leguminous  plants,  turnips,  sugar  beet,  mangels, 
potatoes,  and  grass  crops  have  thus  been  exjierimentcd 
upon.  Incidentally  there  have  been  extensive  sampling 
and  analysing  of  soils,  investigations  into  rainfall  and  the 
comjtoaition  of  drainage  waters,  inquiries  into  the  amount 
of  water  transpired  by  plants,  and  experiments  on  the 
assimilation  of  free  nitrogen. 

Amongst  the  field  ex]ieriments  there  is,  perhaps,  not  one 
of  more  universal  interest  than  that,  in  which  wheat  has 
been  grown  for  fifty-seven  years  in  succession,  (a)  without 
manure,  (6)  with  farmyard  manure,  and  (c)  with  various 
artificial  manures.  The  results  show  that,  unlike  legumin- 
ous crops  such  as  beans  or  clover,  wheat  may  be  success- 
fully grown  for  many  years  in  succession  on  ordinary 
arable  land,  provided  suitable  manures  be  applied,  and  the 
land  be  kept  dean.  Even  without  manure,  the  aver- 
age produce  over  forty-six  years,  1852-97,  was  nearly 
thirteen  bushels  per  acre,  or  more  than  the  average  Judd 
of  the  whole  of  the  United  States  of  America,  induding 
their  rich  prairie  lands — in  fact,  about  the  average  yield 
per  acre  of  the  wheat  lands  of  the  whole  world.  Mineral 
manures  alone  give  very  little  increase,  nitrogenous  manures 
alone  considerably  more  than  mineral  manure*  alone,  but 
the  mixture  of  the  two  considerably  more  than  cither 
separately.  In  otic  case,  indeed,  the  average  produce  by 
mixed  mineral  and  nitrogenous  manure  was  more  tlian  that 
by  the  annual  application  of  farmyard  manure  ; and  in 
seven  out  of  the  ten  cases  in  which  such  mixtures  were 
used  the  average  yield  per  acre  was  from  over  two  to  over 
eight  bushels  more  than  the  average  yield  of  the  United 
Kingdom  (assuming  this  to  be  about  twenty-eight  bushels 
of  60  lb  per  bushel)  under  ordinary  rotation.  It  is 
estimated  that  the  reduction  in  yield  of  the  unmanured 
plot  over  the  forty  years,  1852-91,  after  the  growth  of  the 
crops  without  manure  during  the  eight  preceding  years, 
wa-s  provided  it  had  been  uniform  throughout,  equivalent 
to  a decline  of  one-sixth  of  a bushel  from  year  to  year  due 
to  exhaustion — that  is,  irrespectively  of  fluctuations  due  to 
season.  It  is  related  that  a visitor  from  the  United 
States,  talking  to  Sir  John  Lawes,  said,  “Americans  have 
learnt  more?  from  this  field  than  from  any  other  agricul- 
tural experiment  in  the  world." 

Another  field  exjieriincut  of  singular  interest  is  that 
relating  to  the  mixed  herbage  of  permanent  meadow,  for 
which  seven  acres  of  old  grass  land  wx*re  act  apart  in 
Rothamsted  Bark  in  1856.  Of  the  twenty  plots  into 
which  this  land  is  divided,  two  have  been  left  without 
manure  from  the  commencement,  two  received  ordinary 
farmyard  manure  for  a series  of  years,  whilst  the  remainder 
have  each  received  a different  description  of  artificial  or 
chemical  manure,  the  same  being,  cxrept  in  special  cases, 
applied  year  after  yiar  on  the  same  plot.  No  one  can 
inspect  this  field  dunng  the  growing  season  without  being 
impressed  by  the  striking  evidence  it  affords  of  the  influence 
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of  different  mammal  dressings.  So  much,  indeed,  does  the 
character  of  the  herbage  vary  from  plot  to  plot  that  the 
effect  may  fairly  be  described  as  kaleidoscopic.  Repeated 
analyses  have  shown  how  greatly  both  the  botanical 
constitution  ami  the  chemical  composition  of  the  mixed 
herbage  vary  according  to  the  description  of  manure 
applied.  They  have  further  shown  how  dominant  is  the 
influence  of  season.  Such,  moreover,  is  the  influence  of 
different  manures  tliat  the  gross  produce  of  the  mixed 
herbage  is  totally  different  on  the  respective  plots  accord- 
ing to  the  manure  employed,  both  as  to  the  proportion 
of  the  various  species  composing  it,  and  as  to  their  con- 
dition of  development  and  maturity. 

The  experiments  with  farm  animals  began  in  1847,  and 
amongst  the  points  that  have  been  investigated  are  thu 
following: — (1)  The  amount  of  food,  and  of  its  several 
constituents,  consumed  (a)  in  relation  to  a given  live  weight 
of  animal  within  a given  time,  (6)  to  produce  a given 
amount  of  increase  in  live  weight.  (2)  The  proportion  and 
relative  development  of  the  different  organs,  or  parts,  of 
different  animals.  (3)  The  proximate  and  ultimate  com- 
position of  the  animals  in  different  conditions  as  to  age  and 
fatness,  and  the  probable  composition  of  their  increase  in 
live  weight  during  the  fattening  process.  (4)  The  com- 
position of  the  solid  and  liquid  excreta  (the  manure)  in 
relation  to  that  of  the  food  consumed.  (5)  The  loss  or 
expenditure  of  constituents  by  respiration  and  the  cutane- 
ous exhalations — that  is,  in  the  mere  sustenance  of  the 
living  meat-aml-manure- making  machine.  (6)  The  yield 
of  milk  in  relation  to  the  food  consumed  to  produce  it ; 
and  the  influence  of  different  descriptions  of  food  on  the 
quantity  and  on  the  composition  of  the  milk. 

Incidentally,  the  results  obtained  from  these  inquiries 
have  furnished  data  essential  to  the  consideration  of  such 
problems  as  (a)  the  sources  in  the  food  of  the  fat  produced 
in  the  animal  body  ; (6)  the  characteristic  demands  of  the 
animal  body — for  nitrogenous  or  non-ni trogenous  constitu- 
ents of  food — in  the  exercise  of  muscular  power ; (c)  the 
comparative  characters  of  animal  and  vegetable  food  in 
human  dietaries. 

In  proceeding  to  discuss  the  various  classes  of  crops,  it 
will  be  convenient  to  deal  with  them  under  the  three 
separate  heads  of  root  crojts,  cereal  crops,  and  leguminous 
crops,  and  then  to  inquire  into  their  inter-relations  when 
grown  in  rotation. 

Jtoot-Crop*.  — Experiments  upon  root-crops  — chiefly 
white  turnips,  Swedish  turnips  (swedes),  and  mangels 
— have  resulted  in  thu  establishment  of  the  following 
conclusions.  Both  the  quantity  and  the  quality  of  the 
produce,  and  consequently  its  feeding  value,  must  depend 
greatly  upon  the  selection  of  thu  best  description  of 
roots  to  be  grown,  and  on  the  character  and  thu  amount  1 
of  thu  manures,  and  especially  on  the  amount  of  nitro- 
genous manure  employed.  At  the  same  time,  uo  hard 
and  fast  rules  can  bo  laid  down  concerning  these  points. 
Independently  of  the  necessary  consideration  of  the  general 
economy  of  the  farm,  the  choice  must  be  influenced  partly 
by  the  character  of  the  soil,  but  very  much  more  by  that 
of  the  climate.  Judgment  founded  on  knowledge  and 
aided  by  careful  observation,  both  in  the  field  and  in  the 
feeding-shed,  must  be  relied  upon  as  the  guide  of  the 
practical  farmer.  Over  and  above  the  great  advautage 
arising  from  the  opportunity  which  the  growth  of  root- 
crops  affords  for  the  cleaning  of  the  laud,  the  benefits  of 
growing  the  root-crop  in  rotation  are  due  (1)  to  the  large 
amount  of  manure  applied  for  its  growth,  (2)  to  the  large 
residue  of  the  manure  left  in  the  soil  for  future  crops,  (3) 
to  the  large  amount  of  matter  at  once  retained  as  manure  | 
again  iu  the  leaves,  (4)  to  the  large  amount  of  food  pro-  : 
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duced,  ami  (5)  to  the  small  proportion  of  the  most  import- 
ant manurial  constituents  of  the  roots  which  is  retained 
by  store  or  fattening  animals  consuming  them,  the  rest 
returning  as  manure  again  ; though,  when  roots  are  con- 
sumed for  the  production  of  milk,  a much  larger  propor- 
tion of  the  constituents  is  lost  to  the  manure. 

Cereal  Crop*-— Barley  and  Wheat. — Experiments  upon 
the  growth  of  barley  for  nearly  fifty  years  in  succession 
on  rather  heavy  ordinary  arable  soil  have  resulted  in  show- 
ing tlrnt  the  produce  by  mineral  manures  alone  is  larger 
titan  that  without  manure ; that  nitrogenous  manures 
alone  give  more  produce  than  mineral  manures  alone  ; and 
tliat  mixtures  of  mineral  and  nitrogenous  niauure  give 
much  more  than  cither  used  alone — generally  twice,  or 
more  than  twice,  as  much  as  mineral  manures  alone.  Of 
mineral  constituents,  whether  used  alone  or  in  mixture 
with  nitrogenous  manures,  phosphates  are  much  more 
effective  than  mixtures  of  salts  of  potash,  soda,  and  mag- 
nesia. The  average  results  show  tliat,  under  all  conditions 
of  manuring — excepting  with  farmyard  manure — the  pro- 
duce w'as  leas  over  the  later  than  over  the  earlier  periods 
of  the  experiments,  an  effect  partly  due  to  the  seasons. 
But  the  average  produce  over  forty  years  of  continuous 
growth  of  barley  was,  in  all  cases  where  nitrogenous 
and  mineral  manures  (containing  phosphates)  were  used 
together,  much  higher  than  the  average  produce  of  tho 
crop  grown  in  ordinary  rotation  in  the  United  Kingdom, 
and  very  much  higher  than  the  average  in  most  other 
countries  when  so  grown.  The  requirements  of  barley 
within  the  soil,  and  its  susceptibility  to  the  external 
influences  of  season,  are  very  similar  to  those  of  its  near 
ally,  wheat.  Nevertheless,  there  are  distinctions  of  result 
dejiendent  on  differences  in  the  habits  of  the  tw’O  plants, 
and  in  the  conditions  of  their  cultivation  accordingly. 
Wheat  is,  as  a rule,  in  the  British  Isles  sown  in  the 
autumn  on  a heavier  soil,  and  has  four  or  five  months  in 
which  to  distribute  its  roots,  and  so  it  gets  possession  of  a 
wide  range  of  soil  and  subsoil  before  barley  is  sown  in  the 
spring.  Barley,  on  the  other  hand,  is  sown  in  a lighter 
surface  soil,  and,  with  its  short  Jteriod  for  rootrdevdop- 
went,  relies  in  a much  greater  degree  on  the  stores  of 
plant-food  within  the  surface  soil.  Accordingly,  it  is  more 
susceptible  to  exhaustion  of  surface  soil  as  to  its  nitrogen- 
i ous,  and  especially  as  to  its  mineral  supplies ; and  iu  the 
common  practice  of  agriculture  it  is  found  to  Ixs  more 
benefited  by  direct  mineral  manures,  especially  phosphatio 
manures,  than  is  wheat  when  sown  under  equal  soil  con- 
ditions. The  exhaustion  of  the  soil  induced  by  both 
barley  and  wheat  is,  however,  characteristically  that  of 
available  nitrogen ; and  when,  under  the  ordinary  condi- 
tions of  manuring  and  cropping,  artificial  manure  is  still 
required,  nitrogenous  manures  are1,  as  a rule,  necwaiy  for 
both  crops,  and,  for  the  spring-sown  barley,  superphosphate 
also.  Although  liarley  is  appropriately  grown  on  lighter 
soils  than  wheat,  good  crojts,  of  fair  quality,  may  Ik*  grown 
on  the  heavier  soils  after  another  grain  crop  by  the  aid  of 
artificial  manures,  provided  that  the  laud  is  sufficiently 
clean. 

Lt'juminou*  Crojut  arul  the  Acquisition  of  Sitruyen. — ■ 
The  fact  that  the  growth  of  a leguminous  crop,  such  as 
red  clover,  leaves  the  soil  in  a higher  condition  for  the 
subsequent  growth  of  a grain  crop — that,  indeed,  the 
growth  of  such  a leguminous  crop  is  to  a great  extent 
equivalent  to  the  application  of  a nitrogenous  manure  for 
the  cereal  crop — was  in  effect  known  ages  ago.  The 
Romans  recognised  it  two  thousand  years  since,  for  Varro 
writes,  “ Certain  things  are  to  be  sown,  not  with  the  hopo 
of  any  immediate  profit  being  derived  from  them,  but 
w-ith  a view  to  the  following  year,  because  being  ploughed 
iu  and  then  left  in  the  ground,  they  render  the  soil  after- 
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Fk/4n  b*  / 7*.  Kmim,  JVrt  Pluto  fey  C.  Arid,  Il'Ukav,  »V.B. 

Dorset  Horsed  Ram.  Blackfaced  Moi’ntais  Ram,  “Kendal.” 
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Mr.  W.  It.  tnower,  Went  SUItool,  lv>rcbr»ter.  mill,  W.ii  CaMir,  N.U. ; Oml  by  Mi.  Tliutoaa  Itaiv'ir,  liumralle  Hall,  Ki-mUI.' 
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wanls  more  fruitful  * ; and  the  plants  used  for  this  purpose 
were  lupins,  beans,  vetches,  and  other  leguminous  species. 
Nevertheless,  it  was  not  till  near  the  approach  of  the 
closing  decade  of  the  19th  century  that  the  explanation  of 
this  long-established  point  of  agricultural  practice  was 
forthcoming.  It  was  in  the  year  1886  that  Hellriegel  and 
W ilfarth  first  published  in  Germany  the  results  of  investi- 
gations in  which  they  demonstrated  that  through  the 
agency  of  micro-organisms  dwelling  in  nodular  outgrowths 
on  the  roots  of  ordinary  leguminous  plants  the  latter  are 
enabled  to  assimilate  the  free  nitrogen  of  the  air.  The 
existence  of  the  root  nodules  had  long  been  recognized, 
but  hitherto  no  adequate  explanation  had  been  afforded 
as  to  their  function. 

Since  Hellriegers  striking  discovery  farm  crops  have 
been  conveniently  classified  as  nitrogen-accumulating  and 
nitrogen-consuming.  To  the  former  belong  the  ordinary 
leguminous  crops — the  clovers,  beans,  peas,  vetches  or 
fcuvs,  sainfoin,  lucerne,  for  example — which  obtain  their 
nitrogen  from  the  air,  and  are  independent  of  the  applica- 
tion of  nitrogenous  manures,  whilst  in  their  roots  they 
accumulate  a store  of  nitrogen  which  will  ultimately 
become  available  for  future  cro}>s  of  other  kinds.  It  is, 
in  fact,  fully  established  that  these  leguminous  crops 
acquire  a considerable  amount  of  nitrogen  by  the  fixation 
of  the  free  nitrogen  of  the  atmosphere  under  the  influence 
of  the  symbiotic  growth  of  their  root-nodule-microbes  and 
the  higher  plant.  The  cereal  crops  (wheat,  barley,  oats, 
rye,  maize)  ; the  cruciferous  crops  (turnips,  cabbage,  kale, 
rape,  mustard);  the  solanaceous  crops  (potatoes);  the 
chenopodiaceous  crops  (mangels,  sugar  beets),  and  other 
non-leguminoun  crops  have,  so  far  as  is  known,  no  such 
power,  and  are  therefore  more  or  less  benefited  by  the 
direct  application  of  nitrogenous  manures.  The  field 
exjieriinents  on  leguminous  plants  at  Rotharasted  have 
shown  that  land  which  is,  so  to  sj>eak,  exhausted  so  for  as 
the  growth  of  one  leguminous  crop  is  concerned,  may  still 
grow  very  luxuriant  crops  of  another  plant  of  the  same 
natural  order,  but  of  different  habits  of  growth,  and  espe- 
cially of  different  character  and  range  of  roots.  This  1 
result  is  doubtless  largely  dependent  on  the  existence,  the 
distribution,  and  the  condition  of  the  appropriate  microbes 
*or  “j®  due  infection  of  the  different  descriptions  of  plant, 
for  the  microorganism  that  dwells  syrabiotically  with  one 
«l»ecies  is  not  identical  with  that  which  similarly  dwells 
with  another.  It  seems  certain  that  success  in  any  system 
involving  a more  extended  growth  of  leguminous  crops  in  ' 
rotations  must  be  dependent  on  a considerable  variation  : 
m the  description  grown.  Other  essential  conditions  of  , 
success  will  commonly  include  the  liberal  application  of 
potash  and  phosphatic  manures,  and  sometimes  chalking 
or  lining  for  the  leguminous  crop.  As  to  how  long  the 
egununous  crop  should  occupy  the  land,  the  extent  to 
ic  it  should  be  consumed  on  the  land,  or  the  manure 
rom  its  consumption  be  returned,  and  under  what  con- 
ions  the  whole  or  part  of  it  should  be  ploughed  in — 
i*se  are  points  which  must  lw  decided  as  they  arise  in 
practice.  It  seems  obvious  that  the  lighter  and  poorer 
jj  s would  benefit  more  than  the  heavier  or  richer  soils 
>)  e extended  growth  of  leguminous  crops. 

» • ,e  M HellriegePs  discovery  was,  it  merely 

mshed  the  explanation  of  a fact  which  hail  been 
pincally  established  by  the  husbandman  long  before, 

* rece‘ve^  intelligent  application  when  the  old 
• -course  (or  Norfolk)  rotation  was  devised.  But  it 
I 1 s.°me  ^Petus  to  the  practice  of  green  manuring  with 
rrm  m,n0U3  CTOP!S  which  are  equally  capable  with  such  a 
48  m,>stwd  of  enriching  the  soil  in  humus,  whilst  in 
oim,  r*  * -br’n£  *nto  ^ soil  from  the  atmosphere  a j 
J 1 > of  nitrogen  available  for  the  use  of  subsequent  | 


| crops  of  any  kind.  In  Canada  and  the  United  States  this 
rational  employment  of  a leguminous  crop  for  ploughing 
in  green  is  being  largely  resorted  to  for  the  amelioration  of 
worn-out  wheat  lands  and  other  soils,  the  condition  of 
which  has  been  lowered  to  an  unremunerative  level  by 
the  repeated  growth  year  after  year  of  a cereal  crop.  The 
well-known  paper  of  La wes, Gilbert,  and  Pugh  (1861),  “On 
the  Sources  of  the  Nitrogen  of  Vegetation,  with  special 
Reference  to  the  Question  whether  Plants  assimilate  free  or 
uncombined  Nitrogen, M answered  the  question  referred  to 
in  the  negative.  The  attitude  now  taken  up  with  regard 
to  this  problem  is  set  forth  in  the  following  words,  which 
ore  quoted  from  the  Memoranda  of  the  Rothamstcd 
Experiments,  1 900  (p.  7) . — 

Experiments  were  commenced  in  1857,  and  conducted  for  several 
years  in  succession,  to  determine  whether  plants  assimilate  free  or 
uncombined  nitrogen,  and  also  various  collateral  points.  Plants 
of  the  gramineous,  the  leguminous,  and  of  other  families,  were 
operated  upon.  The  late  l>r  Pugh  took  a prominent  part  in  this 
inquiry.  The  conclusion  arrived  at  was  that  our  agricultural 
, plants  do  not  themselves  directly  oiwimilate  the  free  nitrogen  of  the 
air  by  their  leaves. 

In  recent  Jean,  however,  the  question  has  assumed  quite  a new 
aspect.  It  now  »— whether  the  free  nitrogen  of  the  atmosphere  is 
brought  into  combination  under  the  influence  of  micro-organisraa, 
or  other  low  forms,  either  within  the  soil,  or  in  symbiosis  with  a 
higher  plant,  thus  serving  indirectly  as  a Bource  of  nitrogen  to 
i plants  of  a higher  order.  Considering  that  the  results  of  Hellriegel 
and  Wilfarth  on  this  point  were,  if  confirmed,  of  great  significance 
and  inijortance,  it  was  decided  to  make  experiments  at  Rothamstcd 
on  somewhat  similar  lines.  Accordingly,  a preliminary  series  was 
undertaken  in  1888  ; more  extended  scries  were  conducted  in  1889 
and  in  1890  ; and  the  investigation  was  continued  up  to  the  com- 
mencement of  the  year  1895.  Further  experiments  relating  to 
certain  aspect*  of  the  subject  were  commenced  in  1898,  and  are 
still  in  progress.  The  results  have  shown  that,  when  a soil  grow, 
ing  leguminous  plants  is  infected  with  appropriate  organisms, 
there  is  a development  of  the  so-called  leguminous  nodules  on  the 
roots  of  the  plants,  and  coincidently,  increased  growth,  and  gain 
of  nitrogen. 

The  Rotation  of  Crops. — Although  many  different  rota- 
tion* of  crojMi  ait*  practised,  they  may  for  the  most  part 
be  considered  as  little  more  than  local  adaptations  of  the 
system  of  alternating  root -crops  and  leguminous  crops 
with  cereal  crojw,  as  exemplified  in  the  old  four-course 
rotation — roots,  barley,  clover,  wheat.  The  rotations 
extending  to  five,  six,  seven,  or  more  years  are,  in  most 
cases,  only  adaptations  of  the  principle  to  variations  of 
soil,  altitude,  aspect,  climate,  market's  and  other  local 
conditions.  They  are  effected  chiefly  by  some  alteration 
in  the  description  of  the  root-crop,  and  fierhaps  by  the 
introduction  of  the  potato  crop ; by  growing  a different 
cereal,  or  it  may  be  more  than  one  cereal  cor.sc cutivt  ly ; 
by  the  growth  of  some  other  leguminous  crop  than  clover, 
or  the  intermixture  of  grass  seeds  with  the  clover,  and 
jierhaps  by  the  extension  of  the  period  allotted  to  this 
member  of  the  rotation  to  two  or  more  years.  Whatever 
the  specific  rotation,  there  may  in  practice  be  deviations 
from  the  plan  of  retaining  on  the  farm  the  whole  of  the 
root-crops,  the  straw  of  the  grain  crops,  and  the  leguminous 
fodder  crops  (clover,  vetches,  sainfoin,  «te. ),  for  the  pro- 
duction of  meat  or  milk,  and,  coincidently,  for  that  of 
manure  to  be  returned  to  the  land.  It  is  equally  true 
that,  when  under  the  influence  of  special  local  or  other 
demand — proximity  to  towns,  easy  railway  or  other  com- 
munication, for  example — the  products  which  would 
otherwise  be  retained  on  the  farm  are  exported  from  it, 
the  import  of  town  or  other  manures  is  generally  an 
essential  condition  of  such  practice.  This  system  of  free 
sale,  indeed,  frequently  involves  full  compensation  by  pur- 
chased manures  of  some  kind.  Such  deviations  from  the 
practice  of  merely  selling  grain  and  mtat  off  the  farm  have 
much  extended  in  recent  years,  anti  will  proliably  continue 
to  do  so  under  the  altered  conditions  of  British  agricul- 
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ture,  determined  by  Tory  large  imports  of  grain,  increasing 
imports  of  meat  and  of  other  products  of  stock -feeding, 
and  very  large  imjiorts  of  cattle-food  and  other  agricultural 
produce.  More  attention  is  thus  being  devoted  to  dairy 
produce,  not  only  on  grass  farms,  but  on  those  that  are 
mainly  arable. 

The  benefits  that  accrue  from  the  practice  of  rotation 
are  well  illustrated  in  the  results  obtained  from  the  investi- 
gations at  Rothaxnsted  into  the  simple  four-course  system, 
wltich  may  fairly  be  regarded  as  a julf-supporting  system. 
Reference  may  first  be  made  to  the  imjjortant  mineral 
constituent*  of  different  croj*  of  the  four-course  rotation. 
Of  phoipkoric  arid , the  cereal  crops  take  up  as  much  as,  ot 
more  than,  any  other  crops  of  the  rotation,  excepting 
clover ; and  the  greater  portion  thus  taken  up  is  lost  to 
tiie  farm  in  the  saleable  product— the  grain.  The 
remainder,  that  in  the  straw,  as  well  as  that  in  the  root* 
and  the  leguminous  crops,  is  supposed  to  be  retained  on 
the  farm,  excepting  the  small  amount  uxjwrted  in  meat  and 
milk.  Of  potash,  each  of  the  rotation  crop*  take*  up  very 
much  more  than  of  phosphoric  acid.  But  much  leas  potash 
than  phosphoric  acid  is  exported  in  the  cereal  grains,  much 


[united 

more  being  retained  in  the  straw,  whilst  the  other  products 
of  the  rotation — the  root  and  leguminous  crops — which  are 
also  supposed  to  be  retained  on  the  farm,  contain  very 
much  more  potash  than  the  cereals,  and  comparatively 
little  of  it  is  exported  in  meat  and  milk.  Thus,  the  whole 
of  the  crops  of  rotation  take  up  very  much  more  of  potash 
than  of  phosphoric  acid,  whilst  jirohably  even  less  of  it  is 
ultimately  hwt  to  the  land.  Of  lime,  very  little  i»  taken 
up  by  the  cereal  crops,  and  by  the  root-crop*  much  less 
than  of  potash  ; more  by  the  leguminous  than  by  the  other 
crops,  and,  by  the  clover  especially,  sometimes  much  more 
than  by  all  the  other  crops  of  the  rotation  put  together, 
j Very  little  of  the  lime  of  the  crop*,  however,  goes  oil'  in  the 
saleable  products  of  the  farm  in  the  case  of  the  self- 
supporting  rotation  under  consideration.  Although,  there- 
fore, different,  and  sometimes  very  large,  amounts  of  these 
typical  mineral  constituents  are  taken  up  by  the  various 
crops  of  rotation,  there  is  no  material  export  of  any  in  the 
ml  cable  products,  excepting  of  jdtosphorie  acid  and  of 
potath  ; and,  so  far  at  least  as  phosphoric  add  is  con- 
cerned, experience  has  shown  that  it  may  be  advantageously 
j supplied  in  purchased  manures. 
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Table  XXIX. — The  and  Ai'empc  Comi-onfion  of  Ordinary  Crop*,  m Pound*  per  Act*. 
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Weight  vi  Owjx. 
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Z 
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Sal- 

{■fear. 

r*t**h. 

Soda. 

Uree. 

w.  . 1 Hw-  1 

StUtSA. 

At 

MarvnsL 

Wheat,  groin,  ISO  bosbohi 

„ Btnrw  , 

Total  crop  . , 

1.800  1530 

3,158  265* 

80 

142 

34 

16 

2*7 
5 1 

0*3 

10*5 

0*0 

2*0 

1*0 

8*8 

3*6  1 14*2 
8*5  f 6*9 

0*1 

2*4 

0*6 

06*3 

.... 

4.S5B  | 4183  ! ITS 

50 

7‘$ 

23*8 

2*0 
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71  [ 21  l 

2*5 

96*9 

Barky,  grain,  40 

,,  straw  , 

Total  crop  • 
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2.447 

1747  46 

2080  111 

35 

14 

2- 9 

3- 2 

9*8 

25*9 

1*1 

3*9 

1*2 

8*0 

4-0 

2*0 

16-0 

47 

0*5 

3*0 

irs 

S9S 

4,527 

3827  | 157 

l;. 

0*1 

35-7  50 

0*0  207 

4*1 

6$ -6 

Oat*,  grain,  45  bushnls  . 

„ straw  .... 

Total  crop  , . 

i.s&o 

2,835 
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2358 

31 

140 

34 

18 

3*2  9*1  0$ 

4*8  87  0 4-0 

1*8  1 3*6 
0*8  Cl* 

13*0 

6*4 

0*5 

0*1 

19*9 

65*4 

4,725 

1 1»1  1 52 

$0 

401  | 5*4 

11*6  1 87 

19*4 

Mni?c,  grain,  30  bushels 
„ stalki  kc.t  . , 

Total  crop  . 

1.580 

1500 

1B77 

22 

09 

28 

15 

1-8 

fl-5 

20*5 

0*2 

0*5 

3*4  10*0 

-0 

0*2 

0*5 

«,W!  | 3177 

m 

43 

36*3 

... 

...  | ...  , 18-0 

Mtadovr  hav,  1 J ton 

3,300  *2922 

203 

49 

5*7 

50-0 

9*2 

321 

14*4  12*8 

14*6 

56-9 

Rod  Clovnr  hay,  2 too* 

4,480  | 3768  ; 25$ 

98  ’ 9-4 

83*4 

5*1 

90*1 

2S*2  24*9 

9*8 

7H 

liwaui,  grain,  30  bushels 
„ straw  , 

Total  crop  . . 

i,rjo 

2,240 

1618  58 

184$  90 

76 

29 

4 4 
4*9 

24-3 

42-8 

0-6 

1-7 

2*9 

26*3 

4*2 

57 

22*8 

6*3 

M 

4-3 

0*4 

6*9 

4,100  3401  1ST  | 107 

0*3 

67-1  | 2*2  | 2**2 

e-s 

2S-1 

5*4 

7*3- 1 

Turnips,  root,  1?  ton*  . 

„ lost  ... 

Tola!  crop  . 

38,080 

i:.  i2i 

3126 

1M1 

21$  t *1 

146  1 49 

15  2 

108*0 

40*2 

17*0  25*5 

r-5  i ” 5 

5*7 

3*8 

22*4 
10  7 

10*9 
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2*6 

5'1 

4S  .W 1 ! 40i7 

-Itu  1 no 

20*0 

MS« 

24-5  7 ; i) 

0*5 

83*1 

Z/'l 

7 '7  1 

Swedes,  root,  14  tons  . 
i,  Imf  .... 

Total  crop  , 

31,3$0  3349 

4,704  705 
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75 

70 

28 

14*6 

3*2 

63  -3  l 22*8  19-7 

16-4  9*2  227 

6*8 

2*4 

16*9 

4*8 

0-8 

8*8 

3*1 
8*6  1 

36,004 

4055 

253  | 9, 

17*8* 

79*7  , 32*0  42*4 

9*2 

217 

15*1 

67 

Mangels,  root,  22  loua  . 
Je*T 

Total  crop  , 

42,280 

18,233 

5*14 

1654 

426 

254 

98 

51 

4*9 

>1 — 

222*8  . 60*4 
77-9  40*3 

15*9 
27  0 

18*3 

24*2 

S6-4  ] 42*5 
16*5  | 40  6 

87 

9*2 

87,513  756$ 

680  H9  1 14-ij 

300*7  118-7 

42-9 

42*5 

52*9 

88*1 

17*9 

Potato**,  ttibcra,  6 tons 

13,440  1 4360 

127 

48  2-7 

76*5  j 3-9 

3*4 

6*3 

— 

21*5 

4*4  | 3 6 j 

Calculated  fnjjn  a single  analysis  only. 
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much  nitrogen  as  either  of  the  cereal*,  and  the  leguminous 
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Roscommox  Ewes. 

I*t  Prur,  Royal  Dublin  Society's  Show,  1M  The  property  or.  ami  bred  by,  Mr.  Mathew  Flanagan,  Tomona,  TuUk,  Co.  Rowommoti.  Ireland. 
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Minni.r.  Wjiite  Boar,  “Holywell  Kimaihii:,1 


S*<lety’a  Show,  Stirling,  1900.  The  pru|Htrty  o#,  ami  bred  by,  Mr  Sanders  Spencer,  ilolywell  Manor,  St.  Ivca,  {Junta. 
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croj«s,  especially  the  clover,  much  more  than  the  root-crops.  : live  weight  of  animal  within  a given  time,  ami  for  the  pm- 
Thc  greater  l*art  of  the  nitrogen  of  the  cereals  is,  however,  duction  of  a given  amount  of  increase,  is,  as  current  food- 
wild  off  the  farm  ; hut  p-rliaps  not  more  than  10  or  15  stuffs  go,  measurable  more  by  the  amounts  they  contain  of 
per  cent,  of  that  of  either  the  root-crop  or  the  clover  (or  digestible  and  available  non-nit rogenous  constituents  than 
other  forage  leguminous  crop)  is  sold  off  in  animal  increase  by  the  amounts  of  the  digestible  and  available  nitrogenous 
or  in  milk.  Moat  of  the  nitrogen  in  the  straw  of  the  constituents  they  supply.  The  non-nitrogenous  substance 
cereals,  and  a very  large  proportion  of  that  of  the  much  j (the  fat)  in  the  increase  in  live  weight  of  au  animal  is,  at 
more  highly  nitrogen-yielding  crops,  returns  to  the  land  as  any  rate  in  great  part,  if  not  entirely,  derived  from  the 
manure,  for  the  benefit  of  future  cereal  ami  other  crops,  non  nitrogenous  constituents  of  the  food.  Of  the  nitro- 
Al  to  the  source  of  the  nitrogen  of  the  root-crojw— the  so-  genous  compounds  in  food,  on  the  other  hand,  only  a 
called  M restorative  crops  M — these  are  as  dependent  as  any  small  proportion  of  the  whole  consumed  is  finally  stored 
crop  that  is  grown  on  available  nitrogen  within  the  soil,  up  in  the  increase  of  the  animal — in  other  words,  u very 
which  is  generally  supplied  l»y  the  direct  application  of  large  amount  of  nitrogen  passes  through  the  body  beyond 
nitrogenous  manure*,  natural  or  artificial.  Under  such  that  which  is  finally  retained  in  the  increase,  and  so 
conditions  of  supply,  however,  the  root -crops  gross  feeders  remains  for  manure.  Hence  it  is  that  the  amount  of  food 
as  they  an*,  and  distributing  a very  large  extent  of  fibrous  consumed  to  product*  a given  amount  of  increase  in  live 
feeding  root  within  the  soil,  avail  themselves  of  a much  weight,  as  well  as  that  required  for  the  sustentation  of  a 
larger  quantity  of  the  nitrogen  supplied  than  the  cereal  given  live  weight  for  a given  time,  should— provided  the 
oops  would  do  in  similar  circumstances.  This  result  is  food  be  not  abnormally  deficient  in  nitrogenous  substance 
partly  due  to  their  period  of  accumulation  and  growth  — be  characteristically  dependent  on  its  supplies  of  digest- 
extending  even  months  after  the  period  of  collection  by  ible  and  available  nod-nitrogenous  constituents.  It  has 
the  ripening  cereals  has  terminated,  ami  at  the  season  further  been  shown  that,  in  the  exercise  of  force  by 
when  nitrification  within  the  soil  is  mast  active,  and  the  animals,  there  is  a greatly  increased  expenditure  of  the 
accumulation  of  nitrates  in  it  is  the  greatest.  When  a non-nitrogenous  constituents  of  food,  but  little,  if  any,  of 
full  supply  of  both  mineral  constituents  and  nitrogen  is  at  the  nitrogenous.  Thus,  then,  alike  for  maintenance,  for 
command,  these  root-crop*  assimilate  a wry  large  amount  increase,  and  for  the  exercise  of  force,  the  exigences  of 
of  carbon  from  the  atmosphere,  and  produce,  besides  the  system  are  characterised  more  by  the  demand  for  the 
nitrogenous  food  materials,  a very  large  amount  of  the  digestible  non -nitrogenous  or  more  specially  respiratory 
carbohydrate  sugar,  as  respiratory  and  fat-forming  food  for  and  fat-forming  constituents  than  by  that  for  the  nitrogen- 
the  live  stoek  of  the  farm.  The  still  more  highly  nitre-  ous  or  more  specially  flesh- forming  ones.  Hence,  as 
genous  leguminous  crops,  although  not  characteristically  current  fattening  food  stuffs  go — assuming,  of  course,  that 
benefited  by  nitrogenous  manures,  nevertheless  contribute  they  are?  not  abnormally  low  in  the  nitrogenous  const!  tu- 
luuch  more  nitrogen  to  the  total  produce  of  the  rotation  ents  —they  are,  as  /a Ws,  more  valuable  in  proportion  to 
than  any  of  the  other  crops  comprised  in  it.  It  is  the  their  richnpss  in  digestible  and  available  n on-nitrogenous 
leguminous  fodder  crops — especially  clover,  which  has  a than  to  that  of  their  nitrogenous  constituents.  As,  how- 
much  more  extended  jwriod  of  growth,  and  much  wider  ever,  the  manure  of  the  animals  of  the  farm  is  valuable 
range*  of  collection  within  the  seal  and  subsoil,  than  any  of  largely  in  proportion  to  the  nitrogen  it  contains,  there  is, 
the  other  crop*  of  the  rotation — that  yield  in  their  produce  so  fur,  an  advantage  in  giving  a food  somewhat  rich  in 
the  larg**st  amount  of  nitrogen  per  acre.  Much  of  tliis  nitrogen,  provided  it  is  in  other  respects  a good  one,  and, 
» doubtless  taken  up  as  nitrate,  yet  the  direct  applica-  weight  for  weight,  not  much  more  costly, 
tion  of  nitrate  of  soda  has  comj«aratively  little  beneficial  In  Table  XXX.,  which  underwent  revision  in  1885,  and 
influence  on  their  growth.  The  nitric  acid  is  most  likely  was  adopted  as  trustworthy  in  1897,  is  shown  the  average 
taken  up  chiefly  as  nitrate  of  lime,  but  probably  as  nitrate  composition,  both  per  cent,  and  per  ton,  of  all  the  leading 
of  potash  also,  and  it  is  significant  that  the  high  nitrogen-  cattle  - foods.  It  is  obvious  that,  in  the  case  of  almost 
yielding  clover  takes  up,  or  at  bast  retains,  very  little  soda.  j every  one  of  the  articles  enumerated,  individual  samples 
Table  XXIX.  from  Waringtou’s  Chemistry  of  the  Farm  may  vary  even  considerably  from  the  average.  In  foods 
will  serve  to  illustrate  the  subjects  that  have  been  discussed  which  are  manufactured  or  imported  the  percentage  of 
m this  section.  dry  matter  is  usually  high.  In  those  which  may  1*  either 

It  is  not  only  the  conditions  of  growth,  but  the  uses  to  imported  or  home-grown,  the  variations  in  the  percentage 
which  the  different  crops  are  put,  that  have  to  be  con-  of  dry  matter  in  different  samples  may  be  comparatively 
*idtred  in  the  case  of  rotation.  Thus  the  cereal  crops,  wide,  it  being  as  a rule  distinctly  higher  in  the  imported 
when  grown  in  rotation,  yield  more  produce  for  sale  in  the  articles,  which  could  not  be  shipped  unless  in  a drier  eon- 
of  growrth  than  when  grown  continuously.  More-  ditlon  than  is  usual  with  the  home-grown  product.  In 
0Vl’r»  the  ®>p*  alternated  with  the  cereals  accumulate  very  such  cases  the  imported  food  will  probably  contain  a 
much  more  of  mineral  constituents  aod  of  nitrogen  in  their  higher,  or  the  home-grown  one  a lower,  percentage  of  dry 
produce  titan  do  tin?  cereals  themselves.  By  far  the  matter  than  the  average  given  in  the  table.  Hence  the 
greater  proportion  of  those  constituents  remains  in  rir-  figures  as  tabulated  need  to  be  adopted  or  modified  with 
eolation  in  the  manure  of  tlie  farm,  whilst  the  remainder  judgment,  having  regard  to  the  influence  of  the  conditions 
ywds  highly  valuable  products  for  sale  in  the  forms  of  of  growth,  maturity,  preparation,  or  preservation  to  wh  ch 
m,'At  and  milk.  With  a variety  of  crojis,  again,  the  the  foods  have  been  subject.  Unless,  however,  the  var.a- 
otoehanieul  operations  of  the  farm,  involving  horse  and  tion  from  the  standard  composition  adopted  in  the  table 
'uid  labour,  are  better  distributed  over  the  year,  and  are  be  more  than  usual,  the  effect  on  the  < stimates  of  tho 
therefore  more  economically  performed.  The  opportunities  manure  value — for  which  the  table  is  primarily  intended 
which  rotation  cropping  affords  for  the  cleaning  of  the  will  not  be  material,  though  it  will  obviously  be  much 
wid  from  weeds  is  another  distinct  element  of  advantage,  greater  in  the  case  of  the  nitrogen  than  in  that  of  either 
,,  the  phcspboric  acid  or  the  potash.  The  table  is  useful  for 

rKK),N<}  °*  Animals,  AND  tiie  Manorial  Value  |,urjKm^  Gf  com|»rison-  for  example,  one  ton  of  dtcor- 
or  Different  Foods.  ticatcd  cotton  cake  contains  about  four  times  as  much 

to  the  filing  experiments  at  Rothamsted  it  lias  been  nitrogen  as  a ton  of  maize,  wheat,  or  barley,  and  thirty 
a l0Wn  that  the  amount  of  food  consumed,  both  for  a given  times  as  much  as  a ton  of  mangel  wurzels. 
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Table  XXX. — Average  Composition,  Per  Cent,  and  Per  Ton,  of  Cattle  Food*. 


Pur  Out. 

Per  Too. 

Food*. 

Dry 

Matter. 

Xllro- 

gwi. 

Mineral 

Matter 

(AJiJi 

iiborte 

Add. 

Potash. 

Xltrogeu. 

Phos- 

phoric 

Add. 

Potash. 

per  cent. 

Per  cent. 

Per  ecnL 

8. 

ft. 

1 . Linseed 

90  00 

3-60 

4 00 

1 54 

1*37 

80-04 

84-50 

30-69 

2.  Linseed  cake 

88-50 

4*75 

6 50 

2 00 

1 '40 

ion-40 

44  80 

31-36 

3.  Decorticated 

cotton 

I 

9000 

6-60 

7-00 

3-10 

2-00 

147*84 

69-44 

44-80 

4.  Palm-nut  cake 

9100 

2-50 

3-00 

1-20 

0-50 

56  00 

26-88 

11-20 

5.  Undeeortieated  cotton 

| 

87'00 

8-75 

6-00 

2-00 

2-00 

84  00 

44  80 

44-80 

6.  Cocoa-nut  cake 

90-00 

3-40 

6-00 

1-40 

2-00 

7616 

31-36 

41-80 

7.  Rape  cake  . 

89-00 

4-90 

7-50 

3-50 

1-50 

109-76 

58-00 

33-00  1 

8.  Pom 

85  00 

3-60 

2-50 

0'85 

0-96 

8064 

19-04 

21  -50 

9.  Beans  . 

85  00 

4 00 

3-00 

1-10 

1-30 

89-60 

24-64 

2912 

10.  Lrutils  . 

88-00 

4-20 

4-00 

0-75 

0-70 

94  08 

16  80 

15-08 

11.  Tares  (seed)  . 

84-00 

4 20 

2-50 

0-60 

0-60 

94-08 

17  92 

17  92 

12.  Maize  . 

88-00 

1*70 

1-40 

0-60 

0-37 

38  08 

13-44 

8-29 

13.  Wheat  . 

85*00 

1*80 

1-70 

0-85 

0 53 

40-32 

19  04 

11-87 

14.  Malt  . 

94-00 

1-70 

2-50 

0-80 

0-50 

38-08 

17  92 

11*20 

15.  Barley  . 

84-00 

1-65 

2-20 

0-76 

0-55 

30-96 

16-80 

12-32 

16.  Oat* 

86-00 

2-00 

2 80 

0-60 

0 50 

44-80 

1344 

11-20 

17.  Rice  meal * . 

18.  Locust  beans 1 

90  00 
85-00 

1-90 

1*20 

7-50 

2-50 

(0-60) 

(0-37) 

42  50 
26  88 

(13-44) 

(8-29) 

j 19.  Malt  coombs . 

90  00 

3 90 

8-00 

200 

2-00 

87-36 

44  80 

44-80 

20.  Fine  pollard  . 

. 

86  00 

2-45 

5-50 

2-90 

1-46 

54  -88 

04  90 

32-70 

21.  Coarse  pollard 

. 

86  00 

2 50 

6-40 

3 50 

1-50 

511-00 

75-40 

33-00 

22,  Bran  . • 

’ 

86  00 

2-50 

6-50 

3-60 

1-45 

56  00 

80  04 

32-48 

23.  Clover  hay  . 

83  00 

2-40 

7 00 

0-57 

1-50 

53-76 

12-77 

83-00 

24.  Meadow  hay . 

84-00 

1-50 

6-50 

0-40 

1-00 

33-00 

890 

35-84 

25.  Pea  straw 

82-50 

100 

5-50 

0-35 

1-00 

22-40 

7-84 

22-40 

20.  Oat  straw 

83  00 

0-50 

5-50 

0-24 

100 

11-30 

5-3* 

22  40 

27.  Wheat  straw . 

84-00 

0-45 

5*00 

0-24 

0-80 

10-08 

5-38 

17-92 

28.  Barley  strew . 

85-00 

040 

4-50 

0-18 

1-00 

8-96 

4 03 

22-40 

29.  Bean  straw  . 

. 

82-50 

0 90 

5 00 

0-30 

roo 

2010 

0-72 

22  40 

SO.  Potatoes 

25  00 

0 25 

100 

015 

0-55 

5-60 

3-30 

13-33  I 

31.  Carrots. 

1400 

0-20 

0-90 

0 09 

0-2S 

4 18 

202 

0-27 

32.  Pantnius 

33.  Man  eel  wurzels 

34.  Swedish  turnip* 

16  00 

0-22 

1 -oo 

019 

0-36 

4‘93 

4 20 

8-00 

12-50 

0-22 

1-00 

0-07 

0-40 

4-93 

1-57 

8-96 

1100 

0-25 

0-60 

0-00 

0-22 

5-00 

1-34 

4-93 

| 35.  bellow  turnip) 

#•00 

0-20 

0 65 

{0-08) 

(0-33) 

4 48 

(1-34) 

(4-93) 

36.  White  turnip# 

8 00 

018 

0-68 

005 

0-30 

4 03 

1-13 

6-72  i 

1 In  the  case  or  neither  rice  meal,  locust  beans,  nor  yellow  turnipa,  have  records  of  aah  analyse*  boon  found.  For  rice  meal 
the  same  percentage*  of  phosphoric  acid  ami  potash  a*  in  maize,  and  for  yellow  turnips  the  saute  aa  hi  swedes,  are  provision- 
ally adopted  ; but  where  the  results  are  assumed  they  are  given  in  parentheses.  For  locust  beans  no  figure  hat  been  assumed,  and 
the  columns  are  left  blank. 


Table  XXXI.,  revised  by  Laws  and  Gilbert  in  1897, 
allows  the  method  and  the  rcaulta  of  the  calculation  of  the 
total  or  original  manure  \xilue  of  the  different  food*,  adopt- 
ing a«  a basis  their  composition  as  given  in  Table  XXX. 
When  the  table  was  constructed  in  1875  the  values  per  tt> 
of  the  important  nntnurial  ingredients  were  taken  as 
ammonia,  tkl.  j phosphoric  acid,  2Jd. ; jtotash,  2d.  At 
the  revision  of  the  tablo  in  1885  these  were  altered  to 
6d.,  3d.,  and  2{d.  respectively.  At  the  subsequent  revision 
in  1897  the  fluctuations  in  prices  which  had  then  token 
place  rendered  necessary  a further  modification  to  Id.  per 
#>  for  ammonia,  2d.  per  lb  bar  phosphoric  acid,  and  1 Jd. 
per  0)  for  potash,  these  being  the  lowest  of  all.  They 
determine  the  figures  given  in  the  last  column  of  the  table, 
representing  the  total  manure  value  per  bin  of  food  con- 
sumed. Tins  sum  of  £2,  lift,  lid.,  for  example,  denoting 
the  manure  value  of  one  ton  of  linseed  cake  consumed,  is 
the  aggregate  of  £‘2,  Is.  2d.  for  nitrogen  ; 6s.  lid.  for  phos- 
phoric acid,  ami  3s.  lOd.  for  potash. 

This  table  is  of  interest  alike  to  the  fttockfeeder  and  to 
the  valuer,  and  it  will  repay  closer  study.  The  first 
column  shows  the  estimated  amounts  of  each  fond  required 
to  give  one  part  of  fattening  increase  in  live  weight  of 


oxen  or  slice]) ; and  the  second  column  shows  the  amounts 
of  such  increase  that  would,  accordingly,  be  acquired  by 
the  consumption  of  one  ton  of  each  food.  Some  such 
estimate  must  necessarily  be  made  before  it  is  posable  to 
calculate  how  much  of  the  manure  constituents  of  the  food 
are  carried  off  by  the  animal  increase,  and  consequently 
how  much  remain  for  manure.  It  must  not,  however,  be 
concluded  that,  by  the  consumption  by  oxen  or  sheep  of 
i one  ton  of  any  one  of  the  different  foods  u*ed  afane,  the 
j amount  of  fattening  increase  given  in  the  second  column  of 
1 the  table  would  be  produced,-  that,  for  example,  a ton  of 
linseed  cake,  if  so  given,  would  yield  373  lh,  a ton  of  oat 
| straw  124  lh,  or  a ton  of  mangels  23  lb  of  increase.  What 
is  meant  is  that,  when  any  one  of  the  foods  is  given  in  the 
! judicious  amount  and  in  admixture  with  other  foods 
which  experience  show's  to  be  beneficial,  it  may  be 
estimated  that  one  ton  of  the  food  so  consumed  will, 
approximately,  contribute  the  amount  of  increase  in  live 
weight  stated. 

Taking  into  consideration  the  difficulties  attending  the 
experimental  determination  of  these  values,  it  is  claimed 
I that  they  are  the  best  that  existing  knowledge  renders  it 
! possible  to  arrive  at.  Nevertheless,  it  is  pretty  certain 
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that  the  amounts  of  increarc  assumed  to  be  produced 
are  higher  than  those*  usually  obtained.  The  amount 
estimated  to  be  yielded  by  linseed  cake,  for  example,  is 
certainly  higher  than  Wuiiid  lie  obtained  when,  as  is  some- 
times the  case,  it  is  given  in  such  excessive  amount  that 
much  is  voided  by  the  animals  undigested.  On  the 
other  hand,  the  amounts  of  the  different  foods  estimated 
to  be  required  to  give  one  ]>art  of  increase  are  doubtless 
higher  than  would  be  so  required,  if  as  large  a proportion 
of  the  constituents  were  digested  and  utilised  as  lias  been 
shown  to  lie  digestible  in  the  German  experiment*  on  that 
subject.  In  those  experiments  the  animals  were  for  the 
most  J«art  kept  on  mere  sustenance  food,  so  that  they 
would  digest  the  maximum  proportion  of  the  constituents 
they  received.  Iu  the  case  of  fattening,  however, 
especially  with  early  maturity,  the  conditions  are  very 
different.  The  animal  receives  a greater  or  less  excess  of 
food,  and  not  only  voids  proportionally  more  undigested, 
but  may  transform  more  than  is  fully  utilized.  It  is, 
nevertheless,  economy  to  give  an  excess  within  certain 
limits.  The  apparent  waste  is,  in  fact,  more-  than 
counterbalanced.  Thus,  in  the  first  place,  the  manure- 
value  of  the  not -utilized  food  still  remains  intact;  but 
the  real  source  of  the  economy  is  in  the  shortening  of  the 
time  of  feeding,  and  so,  at  the  cost  of  some  excess  of 
fiMMl,  saving  the  amount  that  would  be  expended  in  the 
mere  sustenance  of  the  animal  in  feeding  for  a longer 
|»eriod. 

The  next  section  of  the  table,  headed  M Nitrogen,” 
and  comprising  seven  columns,  relates  to  the  amount 
ami  to  the  distribution  of  the  foods.  There  are  given  the 
amounts  of  nitrogen  per  cent,  aud  |ier  ton  as  in  Table 
XXX. ; the  actual  amount  estimated  to  be  contained  iu  the 
increase  in  live  weight  of  the  animal  consuming  one  ton 
of  the  food,  and  the  percentage  of  the  total  nitrogen 
consumed  which  is  so  retained  in  the  increase ; the 
amount  of  the  nitrogen  of  the  food  remaining  for  manure,  the 
amount  of  ammonia  to  which  it  corresponds,  and  its  money 
value,  reckoned  at  Id.  pur  lb.  Throughout  the  calculations 
it  is  assumed  that  only  fattening  increase  is  produced, 
and  that  this  will  contain  8 per  cent,  of  nitrogenous 
substance,  corresponding  to  1*27  jwr  cent,  of  nitrogen  in 
the  increase.  It  will  be  seen  tliat,  according  to  the 
figures,  the  only  food  in  the  list  of  which  a ton  is 
estimated  to  contribute  more  than  5 tb  of  nitrogen  to  the 
fattening  increase  is  linseed,  and  that  in  the  case  of  none 
of  the  ctvkes,  or  of  the  leguminous  seeds,  will  1 ton 
contribute  5 lb  of  nitrogen  to  the  increase,  whilst  the 
amount  is  in  several  cases  under  4 #>.  A ton  of  the 
cereal  grains,  or  of  their  products  (aud  locust  beans), 
generally  contributes  under  4 lb ; a ton  of  hay  or  straw 
less  than  half  as  much  ; and  a ton  of  roots  very  much  less 
still.  To  put  it  in  another  way : of  the  total  nitrogen 
consumed  iu  the  foods  rich  iu  that  substance,  such  os  the 
cakes  and  the  leguminous  seeds,  there  is  generally  less 
than  5 per  cent,  retained  in  the  fattening  increase  iu  live 
weight.  The  cereal  grains,  on  the  other  hand,  which  are 
much  less  rich  in  nitrogen,  contribute  a much  larger 
probation  of  their  total  amount  to  the  increase  ; iudeed 
generally  about  10  per  cent,  of  it.  The  gramineous  straws 
contribute  a higher  proportion  still,  whilst  roots  (mangels 
and  turnips)  lose  by  feeding  on  an  average  only  about 
5 or  G i>er  cent,  of  their  nitrogen.  Hence,  when  fattening 
increase  only  is  produced,  the  pro(x>rtion  of  the  nitrogen 
of  the  food  which  is  retained  by  the  animal,  and  so  lost  to 
the  manure*,  is  very  small  in  the  case  of  the  richer  foods, 
but  more  in  that  of  the  poorer  ones;  but  even  with 
them  it  seldom  exceeds  10  per  cent.,  excepting  with  the 
straws.  It  may  be  assumed,  however,  that  when  the 
foods  are*  consumed  by  store  animals,  about  twice  as  much 
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I of  the  nitrogen  of  the  food  is  retained  by  the  animal,  and 
no  lost  to  the  manure.  And  when,  as  is  more  and  inure* 

| the  case  with  early  maturity,  the  increase  comprises  a 
. larger  promotion  of  growth  than  in  mere!  fattening,  the 
i amount  of  the  nitrogen  of  the  food  which  will  lie  lost 
to  the  manure*  will  be  between  that  given  in  the  table 
aud  twice  as  much. 

The  third  section  of  the  tabic  relates  to  the  phosphoric 
acid,  and  there  are  given  for  each  food,  as  in  the  case  of 
the  nitrogen,  the  amounts  of  it  per  cmt.  aud  per  ton  of 
the  foods ; the  amount  estimated  to  be  retained  in  the 
increase ; the  amount  remaining  for  manure*,  aud  the 
money  value  of  this  at  2d,  jier  tt>.  It  will  la*  stuui  that 
there  is  only  about  two-thirds  as  much  phosphoric  acid 
its  of  nitrogen  retained  in  a given  weight  of  fattening 
increase  ; but,  owing  to  the  very  generally  less,  and  some- 
times much  less,  amount  of  it  in  the  foods,  a greater 
jsroportion  of  that  consumed  is  retained  in  the  animal,  and 
a less  pro]  tort  ion  remains  for  manure*.  It  should  be  added 
; that,  in  tin*  case  of  store;  animals  and  of  animals  still 
growing,  the  amount  of  phosphoric  acid  retained  in  a 
given  weight  of  increase  will  be  very  much  greater  than  in 
mere  fattening  ; indeed,  in  mere  store  increase  it  may,  as 
I in  the  case  of  the  nitrogen,  be  nearly  twice  as  great. 

Of  potaah,  the  table  shows  that  a given  weight  of 
fattening  increase  retains  only  about  one-eighth  as  much 
j as  it  does  of  phosphoric  ucid  ; and  the  percentage  of  the 
I whole  in  the  food  which  is  lost  to  the  manure  is  generally 
i very  small.  In  it*  ca.se,  as  in  tliat  of  the  nitrogen  and 
phosphoric  acid,  the  amount  retained  in  mere  store  increase 
will  lie  nearly  twice  os  much  as  in  mere  fattening  increase, 

! but  the  total  quantity  retained  is  still  very  small.  The 
; ]totaah  remaining  for  manure  is  valued  at  Hd.  per  Pi. 

The  last  column  of  the  table  show's  the  total  manure 
value  of  u ton  of  each  of  the  foods  after  consumption, 
reckoning  the  nitrogen,  the  phosphoric  acid,  ami  the 
potash  at  the  prices  above  named,  which  are*  those  at 
which  they  could,  at  the  time  (1897-98),  be  purchased  in 
artificial  manures.  The  reductions  in  the  prices  of  am- 
monia, phosphoric  acid,  and  jKjtash,  now  adopted,  bring 
all  the  estimates  of  total  or  original  manure  value 
almost  exactly  one -third  lower  than  those  given  in 
1885.  Thus  the  total  value  of  a ton  of  linseed  cake 
consumed,  which  in  1885  was  reckoned  at  13,  18s.  Gd., 
was  taken  in  1897-98  at  £2,  11s.  lid. ; that  of  a ton  of 
* Kits  was  reduced  from  XI,  9s.  lOd.  to  19s.  9d. ; aud  that 
of  other  foods  in  th«*  same  proportion. 

Unexhausted  Manure  Value  of  Cat  tit  Food*. — A much 
more  complicated  problem  than  the  estimation  of  the  ('-to/ 
or  original  manure  value  of  cattle  foods  is  that  of  estimat- 
ing the  unejr/ta listed  manure  value  of  the  different  foods,  or 
what  may  be  called  their  conijienmtion  value , after  they 
have  been  used  for  a series  of  years  by  the  outgoing  tenant, 
and  he  has  realized  a certain  portion  of  the  manure  value 
( iu  his  increased  crops.  In  the  light  of  cx|jerimental  and 
j other  evidence,  Lawes  and  Gilbert  fixed  upon  a scale  of 
i reduction,  starting  from  the  total  or  original  manure  value, 
iis  estimated  in  Table  XXXI.  The  method  so  arrived  at 
is  to  deduct  one-half  of  the  original  raauure  value  of  the 
food  used  the  last  year,  and  one-third  of  the  remainder 
each  year  to  the  eighth,  in  the  ease  of  all  the  more  cou- 
: ccutrated  foods,  and  of  the  roots ; whilst,  for  the  hays  and 
straw's,  which  contain  larger  amounts  of  indigestible 
matter,  and  the  constituent*  of  which  will  l*c  more  slowly 
available  for  cro]«s,  two-thirds  of  the  original  manure  value 
[ is  deducted  for  the  last  year,  and  only  one-fifth  from  year 
to  year  to  the  eighth  year.  The  results  of  the  estimates  of 
compensation  value  so  made  are  given  in  Table  XX XII. 
The  first  column  shows  the  total  or  original  manure  value 
of  each  food.  The  second  column  shows  the  allowance 
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TaBLK  XX XII  Plan  and  Result*  of  Estimations  of  the  Compnimitum  Value  of  Unexhausted  Manure,  starting  from 
the  Original  Manure  Value,  that  is,  the  Value  deducting  the  constituents  of  mci-mse  tn  (fattening)  Live  Weight  only 
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for  the  lost  year,  anil  the  succeeding  seven  columns  that 
for  each  bucewliug  year  to  the  eighth.  The  last  column 
gives  the  total  compensation  value  for  the  eight  years’  cou-  j 
sumption.  It  may  seem  at  first  sight  that  a deduction  of  I 
uO  per  cent,  from  the  original  manure  value  of  the  food 
used  in  the  last  year  is  large.  Allowance  has  to  be  made, 
however,  for  all  losses  to  which  the  manure  may  be  sul>-  ! 
jeet,  which  may  bo  considerable,  especially  if  much  of  the 
f"od  i»  consumed  in  the  yards  ; and  it  has  to  be  borne  in 
muni  that  the  money  paid  for  compensation  will  not  yield 
>t*  full  return  for  a long  time.  Only  half  the  original 
niunure  value  would,  therefore,  be  allowed  if  the  food  were 
only  u«ti  one  year ; and  all  scales  of  allowance  arranged 
- fanners’  clubs  assume  the  consumption  for  more  than 
out*  year.  Nevertheless,  if  the  food  is  used  for  eight  years, 
or  more,  it  will  be  seen  that  the  total  allowance  consider* 
a v*  exceeds  the  original  manure  value  of  one  year’s  con- 
**wiptioo—-the  allowance  made  for  the  accumulation 
ringing  it  up  to  from  one  and  a third  to  one  and  a half 
much  as  the  original  manure  value. 

In  order  to  tost  the  applicability  of  the  scale  of  com- 
Krwatiou  proposed,  the  case  may  be  considered  of  a Norfolk 


| or  Lincolnshire  farm  under  the  ordinary  four-conn**  rotation, 
with  meat  and  grain  only  sold,  and  the  roots  fed  partly  on  the 
land  and  partly  in  the  yards.  Let  it  lie  assumed,  further,  that 
the  laud  is  thoroughly  clean,  and  that  the  farm  is  in  every 
respect  in  good  order  wheu  given  up.  The  essential  basis 
of  the  system  of  estimate  and  valuation  of  the  unexhausted 
residue  adopted  is  the  assumption  of  gradual  accumulation 
within  the  soil,  and  of  slow  recovery  from  it.  Su|»pose 
then  that  linseed  cake  had  been  used  annually  for  eight 
years,  at  the  average  rate  of  one  ton  over  eight  acres  each 
year,  or  of  one  ton  jier  acre  in  eight  years.  Each  acre 
would  thus  on  the  average  receive,  either  in  farmyard 
manure  or  directly  by  the  feeding  with  roots  or  clover  on 
the  land,  the  manure  from  the  consumption  of  one  ton  of 
linseed  cake  in  eight  years,  or  at  the  average  rate  of  one- 
eighth  of  a ton,  or  2i  cwt.,  per  acre  jier  annum. 

The  first  column  of  Table  XXXII.  shows  that  the  total 
or  original  manure  value  of  one  ton  of  linseed  cake  con- 
sumed— that  is,  the  value  deducting  only  the  constituents 
stored  up  in  the  animal — is  estimated  to  lie  £2,  11s.  lid. 
The  sul**e<]ueut  columns  of  the  same  table  show  the 
estimated  comj#nsation  value  of  the  unexhausted  residue 
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from  one  ton  consumed  (that  is,  after  the  tenant  has 
realized  the  benefit  of  the  increase  of  his  crops)  to  be,  if 
used  each  year  for  eight  years,  as  given  in  the  first  column 
of  the  following  statement,  the  second  column  showiug  the 
amount  per  acre  per  annum : — * 


Com]>eiiMilon  Allowance*  for  i>ne  Ton 
of  l.maeed  Cake  coututnnd. 

Per  annum.  1 Per  acre,  in 

Bight  Year*.  ( Eight  Year*. 

£ #.  d. 

£ f.  rf. 

List  year 

1 6 0 

0 3 3 

2nd  ,,  ... 

0 17  4 

0 2 2 

3rd 

0 117 

0 1 5 

4th  „ ... 

0 7 9 

0 1 0 

5th  ,,  ... 

0 5 2 

0 0 8 

6th 

0 3 5 

0 0 5 

7th  „ ... 

0 2 3 

0 0 3 

6th  „ ... 

0 1 6 

0 0 2 

Total  . 

3 16  0 

0 9 4 

Thus,  according  to  the  first  column  of  figures,  the  value 
of  the  unexhausted  manure  residue  from  the  consumption 
of  one  ton  of  linseed  cake  annually  for  eight  years  would 
lie  £3,  15s.,  or  nearly  45  per  cent,  more  than  the  original 
manure  value  of  one  year's  consumption.  Or,  as  the 
second  column  shows,  the  allowance  would  be  at  the  rate 
of  9s.  4d.  per  acre  over  the  whole  farm.  Whether  such 
an  allowance  would  be  too  much  or  too  little  under  the 
conditions  supposed  is  a question  for  consideration. 
These  conditions  are : a light-land  farm,  upon  which  the 
manure  from  purchased  food  is  an  essential  clement 
of  profitable  cultivation ; that  meat  and  grain  alone 
are  sold ; and  that  the  farm  is  given  up  in  a satisfactory 
state  in  ever)'  respect.  Also  that,  on  the  average,  each 
acre  received  during  the  last  eight  years  the  manure 
derived  from  the  consumption  of  one  ton  of  linseed 
coke.  The  question  between  the  two  parties  concerned 
is,  whether  the  outgoing  tenant  would  receive  sufficient 
remuneration  for  his  unexhausted  manure  ; and,  on  the 
other  hand,  whether  the  landowner,  or  the  incoming 
tenant,  would  pay  more  than  will  be  recovered  in  increase 
of  crops.  An  allowance  of  9s.  4d.  per  acre  on  a farm  of 
400  acres  would  amount  to  XI 86,  13s.  4d.,  which  is  a 
large  sum  to  pay  ; aud  it  is  certain  that  the  recovery 
of  the  amount  would  only  be  gradual.  It  is  well  known 
that  both  time  and  money  are  required  to  get  land  into 
condition,  and  here  is  land  already  in  condition. 

Although  in  the  foregoing  tables  the  estimates  of  the 
manure  values  of  food-stutfs  are  made  in  accordance  with 
the  prices  of  ammonia,  phosphoric  acid,  and  jiotaah  at  the 
time  (1898),  it  is  evident  that  the  results  may  require 
further  revision  os  the  value  of  manure  constituents  in 
the  market  changes,  and  primps  also  in  other  ways,  as 
knowledge  advances  and  experience  is  gained.1 

* For  a fuller  discussion  of  the  subject  the  reader  should  consult 
Law*  and  Gilbert’*  paper  in  the  Journal  iff  the  I&yal  Agricultural 
Society,  1897.  In  the  course  of  a letter  written  early  in  1901,  Sir  J. 
Henry  Gilbert  referred  to  the  question  ns  to  bow  the  manure  from 
store  stock  should  lie  valued.  The  loss  to  the  man  a re  is  more  in  the 
case  of  the  feeding  of  lean  or  store  stock  than  in  that  of  fattening 
animals,  but  Ls  much  Im*  than  in  the  case  or  milk  production. 
Assuming  the  increase  from  the  consumption  of  a given  food  by  store 
stock  removed  twice  as  much  of  the  constituents  vslunble  as  manure 
as  when  used  for  fattening,  the  mult  would  approximately  lie  that, 
in  the  case  of  any  of  the  high-nitrogen  foods.  Nos.  1 to  11  in  Table 
XXXII.,  5 percent,  would  be  sufficient  to  deduct  from  the  original 
manure  value  before  applying  the  scale  according  to  the  “class  of 
farm  ” <u  defined  below  ; and  that  in  the  cose  of  the  lower-nitrogen 
foods.  Nos.  12  to  17,  a deduction  of  10  per  cent,  would  be  sufficient. 
With  reference  to  the  valuation  of  the  manure  constituents  when  the 
foods  are  consumed  by  fattening  pigs,  the  conclusion  arrived  at  is  that, 
although  there  are  characteristic  differences  between  the  amount  and 
proportion  of  the  various  foods  consumed  by  oxen  and  sheep  on  the 


Implements  and  Machinery. 

Agricultural  machinery  iB  dealt  with  elsewhere.  As, 
however,  it  is  the  custom  of  the  Royal  Agricultural  Society 
of  England  to  invite  competitions  at  its  annual  shows  in 
specified  classes  of  implements,  an  enumeration  of  these 
will  indicate  the  character  of  the  appliances  which  were  thus 
brought  into  prominence  during  the  closing  quarter  of  the 
19th  eentury.  These  trials  taking  place,  with  few  inter- 
missions, year  after  year  serve  to  direct  the  public  mind  to 
the  development,  which  is  continually  in  progress,  of  the 
meclianlcal  aids  to  agriculture.  The  awards  here*  summar- 
ized are  quite  distinct  from  those  of  silver  medals  which 
are  given  by  the  Society  in  the  case  of  articles  jjowessing 
sufficient  merit,  which  are  entered  as  “new’  implements 
for  agricultural  or  estate  purposes.” 

In  1875,  at  Taunton,  special  prises  were  awarded  fur  one-horse 
and  two-home  mowing  machine,  hay -making  machines),  honw  rakes 
(self-acting  and  not  Belf-acting),  guards  to  the  drums  of  threshing- 
machined,  and  combined  guards  aud  feeders  to  the  drums  of 
threshing  machines.  In  1876,  at  Birmingham,  the  competitions 
were  of  self- delivery  reapen,  one -horse  reapers,  and  combined 
mowers  and  reapers  without  self-delivery.  In  1878,  at  Bristol,  the 
sjiecial  awards  were  all  for  dairy  appliances — milk -can  for  convey- 
ing milk  long  distances,  churn  lor  milk,  churn  for  cream,  butter- 
worker  for  large  dairies,  butter- worker  for  small  dairies,  cheese  tub, 
curd  knife,  curd  mill,  cheese-turning  apparatus,  automatic  mcausof 
preventing  rising  of  cream,  milk -cooler,  and  cooling  vat.  A gold 
medal  was  aw  arded  for  a harvester  and  self-binder  (M  ‘Cormick’a).  In 
1879,  at  KUburn,  the  competition  waaof  railway  waggons  to  convey 

{icrishablc  goods  long  distances  at  low  trnija-raturcs.  In  1860,  at 
, ‘allude,  ami  in  1881,  at  Derby,  the  special  awards  were  for  broadside 
steam  diggers  and  string  sheaf-binders  respectively.  In  1882,  at 
Kcudiug,  a gold  medal  was  given  for  a cream  separator  for  horse 
power,  whilst  a prize  of  100  guineas  offered  for  the  most  efficient  ami 
moat  economical  method  of  drying  hoy  or  com  crops  artificial  lv,  cither 
before  or  after  being  stacked,  was  not  awarded,  in  1883,  at  i oik.  a 
I prize  of  £50  was  given  for  a butter  dairy  suitable  for  not  more  than 
! twenty  cows.  In  1864,  at  Shrewsbury,  a prize  of  £100  was  awarded 
| for  u sheaf-binding  reaper,  aud  one  of  A' 50  for  a similar  machine. 

In  1885,  at  Preston,  the  competitions  were  concerned  with  two- 
1 horse,  three-horse,  and  four-horse  whipple-trecs,  and  tsickagcs  for 
conveying  fresh  butter  by  rail.  Iti  1886,  at  Norwich,  a prize  of 
£25  was  awarded  for  a thatch  • making  machine.  Ill  1667,  at 
Newcastle  on -Tyne,  a prize  of  £200  went  to  a compound  jmrtabhj 
agricultural  engine,  one  of  £100  to  a simple  writable  agricultural 
engine,  and  lesser  pi  ires  to  a weighing  machine  fur  borers  and 
cattle,  a weighing  machine  for  sheep  and  pigs,  potato-reisers,  and 
one-man  |>ower  cream  ftejorators.  Iu  1868,  at  Nottingham,  haV 
and  straw  presses  for  steam  j sneer,  horse  power,  and  band  |«wcr 
I were  the  subjects  of  competition.  In  1889,  at  \N  indoor,  1*1*1* 
were  awarded  lor  a fruit  and  vegetable  evaporator,  a jwriug  and 
coring  machine,  a dairy  thermometer,  parcel  post  butter-boxes  to 
earn'  different  weights,”  and  a vesael  to  contain  presented  butter. 
In  1890,  at  Plymouth,  competitions  took  place  of  light  portable 
engines  (jt)  using  solid  fuel  i 0)  using  liquid  or  gaseous  fuel,  gnat 
mills  for  use  on  a farm,  disintegrators,  and  cider- making  plant 
for  use  on  a farm.  In  1891,  at  Doncaster,  apodal  prizes  were 
given  for  combined  jortable  threshing  and  finishing  machines, 
and  cream  separators  (hand  and  lower).  In  1692,  at  Warwick, 
the  competitions  related  to  plougli*— single  furrow  (a)  for  light 
1 land,  (6)  for  strong  land,  (e)  for  press  drill  and  broadcast 
sowing  ; two-furrow;  three -furrow  ; digging  (n)  for  light  land  10) 

1 for  heavy  land  ; and  one-way  ploughs.  In  1893,  at  Chester,  tell* 
binding  harvesters  and  aheep-ahearing  machines  (power;  were  the 
appliance*  respectively  in  competition.  In  1894,  at  Cambridge, 
tne  awards  were  for  fixed  and  portable  oil  engines,  )*utato-spraymg 
mid  tree  spraying  machines,  sheep-dipping  apparatus,  and  churns- 
. In  1895,  at  Darlington,  the  competition*  were  confined  to  bay- 
| making  machines  and  clover  • making  machines.  In  1696,  at 

out  hand,  aud  by  pigs  on  the  other,  yet  there  would  not  he  *nch  mateiia. 
difference  lu  the  cone  of  the  same  description  of  fatal  consumed  rr*p«ct* 
ively  by  oxen,  sheep,  and  pigs,  as  to  render  it  desirable  to  make 
auy  distinction  in  estimating  the  manure  value  of  the  Mine  food  thus 
consumed. 

In  actual  practice  it  has  been  found  convenient,  in  applying  tbs 
estimate*  of  manure  value,  to  modify  the  compensation  according  to 
the  class  of  form,  thus:  (1)  where  the  consumption  is  on  Anna  that 
have  Wen  well  managed,  with  the  yard  accommodation  for  the  prop** 
conservation  of  manure  good,  or  where  the  feeding-stuff*  hive  been 
fed  on  laud  left  clean,  and  the  management  has  l*en  generally  goo** 
ami  judicious  ; (2)  where  such  conditions  are  not  to  good  and  merit- 
orious ; (3)  where  such  conditions  are  bad. 
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Leicester,  prizes  were  awarded  after  trial  to  J iota  to  - planting  t 
nuu-hines,  potato-raising  machines,  and  butter-drying  machine*.  ' 
la  1897,  at  Manchester,  sjwcial  awards  were  made  for  lruit  baskets  I 
ami  milk-testers.  In  1868,  at  Birmingham,  a prize  of  £100  was  ! 
given  for  a **lf- moving  vehicle  for  light  loads,  £100  and  £50  for 
self  moving  vehicles  for  heavy  loads,  and  £10  for  safety  feeder  to 
chalf-cult*r,  in  accordance  with  the  Chaff-cutting  Machines  (Acci- 
dents) Act,  1897.  In  1899,  at  Maidstone,  sjiocial  prizes  were  offered 
for  machines  for  washing  hops  with  liquid  insecticides,  cream 
s*]*rators  (power  and  hand),  machines  for  the  evaporation  of  fruit 
and  vegetables,  and  packages  for  the  carriage  of  (a)  soft  fruit  (A) 
hard  fruit-  lit  1900,  at  York,  the  competitions  were  concerned 
with  horse  power  cultivators,  self-moving  steam  diggers,  milking 
machines,  and  sheep- shearing  machines  (power  und  baud).  In 
1901,  at  Cardiff,  competition  waa  invited  in  Portable  oil  engines, 
agricultural  locomotive  oil  engines,  and  small  ice -making  plaut 
suitable  for  a dairy. 

The  progress  of  steam  cultivation  lias  not  justified  the 
hopes  that  were  once  entertaiued  concerning  this  method 
of  working  implements  in  the  field.  It  was  about  the 
year  1870  that  its  advantages  first  caine  into  prominent 
notice.  At  that  time  owing  to  labour  disputes  the  supply 
of  hands  waa  short  and  horses  were  dear.  The  wet  seasons 
that  set  in  at  the  end  of  the  ’seventies  led  to  so  much 
hindrance  in  the  work  on  the  land  that  the  aid  of  steam 
waa  further  called  for,  and  it  seemed  probable  that  there 
would  be  a lessened  demand  for  horse  power.  It  was 
found,  however,  that  the  steam  work  waa  done  with  less 
care  than  hud  been  bestowed  upon  the  horse  tillage,  and 
the  result  was  that  steam  came  to  be  regarded  aa  an 
auxiliary  to  horse  labour  rather  than  as  a substitute  for  it 
Iu  this  capacity  it  is  capable  of  rendering  most  valuable 
assistance,  for  it  can  be  utilized  in  moving  extensive  areas 
of  land  in  a very  short  time.  Accordingly,  when  a few 
days  occur  early  in  the  season  favourable  to  the  working 
of  the  land,  much  of  it  can  be  got  into  a forward  condition, 
whilst  horses  are  set  free  for  the  lighter  operations.  The 
cmjig  can  then  be  sown  in  due  time,  which  in  wet  years, 
and  with  the  usual  teams  of  horses  kept  on  a farm,  is  not 
always  practicable.  Much  advantage  arises  from  the  steam- 
working of  bustard  fallows  in  summer,  and  after  harvest  a 
considerable  amount  of  autumn  cultivation  can  be  done  by 
Btcam  power,  thus  materially  lightening  the  work  in  the 
succeeding  spring.  On  farms  of  moderate  size  it  is  usual 
to  liire  steam  tackle  as  required,  the  outlay  involved  in  the 
purchase  of  a set  being  justifiable  only  in  the  case  of 
estates  or  of  very  big  farms  where,  when  not  engaged  in 
ploughing,  or  in  cultivating,  or  in  other  work  upon  the 
land,  the  steam-engine  may  be  employed  in  threshing, 
chaff-cutting,  sawing,  and  many  similar  operations  ■which 
require  power.  The  labour  question  again  became  acute 
in  1900,  when  owing  to  the  scarcity  of  hands  and  the  high 
rate  of  wages,  self-binding  harvesters  were  resorted  to  in 
England  for  the  ingathering  of  the  com  crops  to  a greater 
extent  than  ever  before.  For  the  same  reasun  potato- 
planting and  potato-lifting  machines  were  also  in  greater 
requisition.  (w.  fjl) 

IL  The  United  States. 

Covering  os  it  does  the  breadth  of  the  North  American 
continent,  with  3,000,000  square  miles  of  land  surface,  not 
deluding  Alaska  and  the  islands,  of  which  700,000,000 
ftcres  are  in  farms  and  400,000,000  in  actual  cultivation, 
representing  every  variety  of  soil  and  all  the  climatic 
\\u  fJne‘S  world,  except  the  extreme  boreal  and 

w hottest  tropical,  the  United  States  affords  an  im- 
portant subject  of  study  in  respect  of  agriculture.  Its 
cotton,  wheat,  ami  meat  are  large  factors  in  all  markets, 

*,n  ltflL,nany  other  agricultural  products  are  distributed 
iroughout  the  civilized  world.  To  the  student  the  cquip- 
ruent  and  methods  of  agriculture  in  the  United  States 
us  interesting  a subject  of  examination  as  do  its 
urces  and  production.  In  quantity,  distribution,  and 


inter-relation  of  heat  and  moisture — the  chief  factors  in 
agricultural  production  — the  United  States  is  greatly 
blessed.  We  find  in  this  vast  territory  all  the  agricultural 
belts  mapp'd  by  the  biologist,  producing  all  varieties  of 
cereals,  fruit*,  aud  breeds  of  live  stock.  All  kinds  of  soils, 
adapted  to  different  crops,  are  spread  out  at  all  altitudes 
from  8000  feet  down  to  sea-level.  The  country  is  equally 
fortunate  in  the  character  of  its  farming  class.  There  is 
no  peasant  class,  but  the  agricultural  population  is  made 
up  of  the  same  people  who  form  the  professional  and 
mercantile  classes.  The  negroes,  who  supply  the  farm 
labour  in  the  Southern  States,  are  by  nature  admirably 
suited  to  these  pursuits.  The  inventive  skill  of  the 
American  has  had  almost  as  full  scope  upon  the  farm  as  in 
the  shop,  with  the  result  that  the  equipment  and  methods 
used  are  well  adapted  to  the  conditions. 

The  story  of  the  vast  and  varied  agriculture  of  the 
United  States  can  be  most  briefly,  and,  jierhape,  best  told 
in  the  figures  of  the  census  and  other  Govern-  „ 
ment  rejiorts.  Unless  some  other  source  is 
mentioned,  the  statistics  in  this  article  are  taken  from  the 
eleventh  (1890)  census  (crops  of  1889),  or  the  nq>orts  of 
the  De]*u*tinent  of  Agriculture,  whose  annual  estimates 
are  based  upon  the  latest  figures. 

As  a result  of  the  great  supply  of  available  land  the 
number  of  farms  in  the  United  States  increased  between 
1850  and  1890  215  per  cent,,,  or  from 

1,450,000  to  4,565,000;  their  total  acreage  •rm*- 
increased  112  per  cent.,  or  from  294,000,000  to 

623.000. 000  acres;  their  improved  acreage  increased 
216  per  cent.,  or  from  113,000,000  to  358,000,000  acres; 
and  their  unimproved  acreage  47  per  cent.,  or  from 

181.000. 000  to  266,000,000  acres.  The  following  table 
(No.  I.)  exhibits  the  increases  of  number  of  farms,  total  and 
improved  acreage,  by  decades  : — 


Table  I. — I’ercentagc  of  Increase  of  X um&cr  and  Acreage 
of  Farms  by  Census  Decades. 


1 

Tli*  United  State*. 

Number  «f 
Karin*. 

Acreage. 

Total.  j Improved. 

I 1850  to  I860 

411 

38*7 

| 41*3 

1860  to  1S70 

30-1 

o-i 

‘ 15*8 

1 1870  to  1880 

507 

SI  -5 

1 507 

1880  to  1890 

. 1 18-9 

ia-2 

25  *G 

1850  to  1890 

215-0 

112*3 

2164 

The  largest  percentage  of  increase  of  improved  land  was 
50'7,  from  1870  to  1880;  the  lowest  was  in  the  decade 
1860  to  1870,  the  period  of  the  Civil  war,  and  was  15  8. 
There  was  a marked  slackening  in  the  increase  both  of  the 
number  of  farms  and  of  improved  land  iu  the  last  decade, 
when  public  lands  adapted  to  agriculture  had  approached 
more  nearly  the  point  of  complete  occupation.  The  chief 
| cause  of  this  wonderful  development  of  agriculture  is  the 
large  area  of  cheap  public  lamia  which  has  been  available 
for  immigrants  and  natives  alike.  Up  to  1897,  529,000 
homestead  entries  had  been  made  ami  finally  settled  for 
70,397,000  acres  of  Government  land  under  the  Homestead 
Act  of  20th  May  1862,  while  the  number  of  entries,  both 
final  and  {tending,  covered  102,280,000  acres.  Between 
1875  and  1897  the  public  and  Indian  lands  sold  for  cash 
and  under  homestead  and  timber  culture  laws,  as  well  as 
those  allotted  by  scrip,  granted  to  the  colleges  of  agriculture 
and  mechanic  arts  and  other  institutions,  and  by  military 
lounty  hind  warranta,  aud  selected  by  States  and  railroad 
corporations,  covered  300,000,000  acres.  In  addition  to 
this,  the  .States  and  railroad  colorations  sold  a large 
amount  of  land  to  farmers  of  which  we  have  no  accu- 
rate record.  This  vast  territory,  greater  in  extent  than 
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Ucrauwy  and  France  combined,  was  added  to  the  farms  ticinns  usually  put  it  at  40  per  cent.,  and  tide  in  probably 
of  the  eouutry  in  twenty  two  years.  In  many  moK  ne!irb'  correct. 


TaBLE  III. — Number  of  Persons  of  Ten  Year*  of  Aye  ami 
over  in  the  Different  Agricultural  Pursuits  in  1890. 


ruiul  building  haa  made  the  settlement  of  the  public  lamb* 
posaihle  for  the  first  time,  and  the  building  of  branch 
lines,  by  providing  means  for  transporting  products  to 
market,*  has  greatly  facilitated  the  acquisition  of  other 
lands.  The  mileage  of  railways  increased  245  per  ceuL 
between  1870  and  1896.  The  interesting  fact  is  that 
this  increase  correspond*  geographically  to  the  increase  in 
farms. 

The  agricultural  statistics  do  not  include  any  farm  of 
less  than  three  acres  unless  it  produced  at  least  £500 
worth  of  products  the  preceding  year.  The  census  of 
1890  showed  that  the  average  size  of  farms  was  13i  acres,  *pjjg  increase  in  farm  tenancy,  and  especially  the 
or  three  acres  more  than  in  1880  and  66  acres  less  diminished  demand  for  labour  relative  to  products,  due 
than  in  1850.  Within  a certain  limit  the  average  area  of  tQ  ^ giving  use  Qf  machinery,  reduced  the  number  of 
farms  is  determined  by  the  tinancial  ability  of  the  owners,  agricultural  labourers  who  work  for  wages  from  49  per 


Occupation. 

To  til  1 'T4I.TU  ] 

Dairymen  and  women 

17,895  1 

Fanners  aud  farm  superintendent*  . 

5,281,557 

Farm  labourers ....... 

8,004,061 

Gardeners,  nurserymen,  and  viticulturists 

72,601 

Other  pursuits 

19,520 

' 1 Total 

8,395,634 

In  this  day  of  farm  machines,  an  owner  must  have  a 
certain  amount  of  land  in  order  to  afford  the  necessary 
equipment  for  cultivating  it  successfully.  _ This  fact 
appears  to  have  stopped  the  further  subdivision  of  farms 
and  to  have  started  a movement  towards  their  uonsolida- 


.gricultural  labourers  who  work  tor  wages 
cent,  of  all  agricultural  workers  in  1870  to  43*6  in  1880 
and  35*8  in  1890.  The  wages  paid  farm  labourers,  as 
ascertained  by  the  I>epartment  of  Agriculture,  are  rather 
low  compared  with  the  average  wages  of  labour,  but  not 
lower  than  the  wages  of  other  unskilled  labour.  The 


1850  to  1880,  actually  increased  slightly  between  1880 
and  1890,  owing  chiefly  to  the  enlargement  of  the  wheat 
farms  of  the  west. 


n*  United  staUf. 


Whole  Farm. 


lion.  As  will  be  seen  from  tho  following  table  (No.  IL),  I avcraJ_  nKmthh-  wage  of  the  agricultural  labourer,  with- 
the  average  farm,  which  steadily  jlimaiushed  in  sum  from  ^ wag  $19.50  in  1870,  816.42  in  1880,  $18.33 

in  1890,  and  817.70  in  1895.  These  wages  are  good  as 
compared  with  those  earned  in  Continental  countries. 

The  figures  for  farm  capital  and  the  value  of  agricul- 
. _ , , , . , tural  products  are  so  vast  that  it  is  extremely  difficult  to 

Table  IL — Average  Acreageof  Farms  and  Improved  Land  them  in  forni  to  be  grasped  intelligently. 

therein  by  Census  Yean.  The  farm  mpital  of  the  United  States  reported 

by  the  census  of  1 890  reached  £15,500,000,000,  products. 
the  main  classes  being,  in  round  numbers  : — Land, 
fences,  and  buddings,  813,000,000,000  ; machines  and 
implements,  £500,000,000;  live  stock,  $2,000,000,000. 
The  products  of  the  farms  in  the  census  year,  1889,  were 
valued  at  $2,500,000,000.  Between  1850  and  1890  the 
aggregate  farm  capital  increased  303  per  cent. ; the  value 
of  annual  products  increased  between  1870  and  1890, 
15*5  peT  cent.  Thu  greatest  increase  of  farm  capital  was 
between  1850  and  1860,  101  per  cent;  the  next  was  the 
decade  1880  to  1890,  when  the  increase  was  29  percent. 
From  1870  to  1880  the  value  of  farm  products  increased 
4 i*er  cunt. ; from  1880  to  1890,  11  jn.*r  cent.  It  is  note- 
worthy that.  ilthe  value  of  capital  increased  in  a much 


1650 

IvJO 

1S70 

13*0 

1390 


Artmje  Number  of  Acre*.  | 
Improved. 


70 

76 


203 

196 

155 

133 

137 


The  figures  for  the  average  farm  areas  of  improved  land 
represent  more  truly  the  actual  economic  condition.  Thus 
it  is  instructive  to  notice  that  the  number  of  acres  under 
cultivation  (improved  land)  on  each  farm  was  on  the 
average  the  same — 78  acres  -at  the  end  of  the  forty -years 

period  as  at  its  beginning.  The  existence  of  amiable  I wurt“*  ™ ™uo 

surplus  land  has  its  iufiuuncu  ; but  the  increasing  use  of  ^nKi  er  tv8Tee  an  e Va  0 P w 


In  order  to  jmt  the  facta  about  the  crops  grown  in  the 
United  States  in  a form  that  may  be  readily  understood,  Mr 
Holmes  of  the  Department  of  Agriculture  has  computed  the  urnuber 
of  railroad  freight  car*  of  dft«**»  tous'  capacity  required  to  a sul 
the  crops  of  1697  and  what  their  length  iu  trains  would  I*. 
Ho  tells  us  that  to  haul  the  hay  crop  4,017.933  can  would  be 
needed,  and  the  lcuglh  of  the  train  would  bo  25,112  miles,  w 
more  than  long  enough  to  encircle  the  earth  at  the  equator ; for 
the  corn  crop  there  must  he  3,540.257  cars,  making  a train 
22,127  miles  long  ; the  wheat  crop  would  take  1,060.000  cars, 
with  a total  length  of  6625  miles,  or  farther  than  from  New 
York  to  Cape  ilurn  ; for  the  oat  crop  a train  of  772. 09S  cars, 
extending  4626  miles,  or  from  New  York  to  the  Congo  River  ; the 
potato  crop  would  take  a train  of  327,351  cars,  and  2016  mile* 
loug,  which  would  extend  from  New  York  to  Utah;  the  cotton 
crop  would  take  a train  os  long  as  from  New  York  to  Chicago,  amt 
the  barley  crop  one  that  would  reach  from  Washington,  D.C.,  to 
Atlanta,  Ca. 

The  growth  of  farm  area  and  of  capital  invested  in 
--  — agriculture  was  followed  by  a proportionates  increase  in  the 
Arricui  l>er80ns  iu  occupations.  It  is  interesting  } principal  croj*.  Between  1880 and  1890  the  ami  devoted 

to  “°te  that  678,000  of  thusc  were  women,  to  each  crop  increased  as  follows Indian  corn  (nuutt), 
cs.1/™.  This  is  an  increase  of  nearly  1,000,000  peraona  15  6 per  rent. ; rye,  17  9 per  rent. ; oats,  75‘4  per  cent. ; 

over  1880,  or  12*6  per  cent.  Thus,  if  the  farm  Urley,  612  per  cent. ; cotton,  39  3 per  cent. ; sugar-cane, 
family  is  the  same  size  as  that  of  the  remainder  of  the  , 7 per  cent  - hav  7 ’’'9  per  cent,  l and  tobacco,  8'8  per 

population  it  is  probably  slightly  larger — the  agricultural  cent.;  while  the  are*  in  wheat  decreased  5’2  per  cent. ; 
population  would  be  3,  per  cent,  of  the  whole.  Statis-  [ buckwheat,  13  per  cent.;  aud  rice,  7 4 per  ceuU  The 


improved  machines  and  tools,  and  tin?  construction  of 
convenient  railroads,  appear  to  be  the  chief  causes  for  the 
enlargement  of  farms. 

Iu  farms  cultivated  by  owners  there  was  an  increase 
between  1880  and  1890  of  285,422,  or  9*56  per  cent. ; in 
farms  rented  for  money,  of  132,302,  or  41  per  cent. ; and 
iu  farms  rented  for  a shore  of  the  products,  of  138,010, 
or  19*65  per  cent.  In  1890,  71*6  of  all  the  farms  were 
cultivated  by  their  owners,  as  against  74*4  per  cent,  in 
1880.  From  1880  to  1890  the  farm  tenancy  grew  from 
25*6  to  28*4  per  cent.,  an  increase  of  2*8  per  cent.  The 
steady  drift  towards  farm  tenancy  of  late  is  believed 
to  be  injurious  to  production  ; but  it  is  impossible  to 
prove  this,  so  great  has  been  the  aggrcgulc  increase  in 
products. 

The  number  of  persons  engaged  iu  agriculture  os  a 
business  in  1890  was  8,395,634,  or  37  per  cent,  of  ull 
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following  table  (No.  IV.),  arranged  by  Holmes,  gives  the 
increase  or  decrease  in  five  principal  crops  for  each 
decade  from  1840,  when  the  first  census  of  agricultural 
jmxiucts  was  taken,  down  to  1890  : — 


Table  IV. — Percentage  of  Inert*  fa  ( + ) or  Decrease  ( — ) of 
Production  of  Farm  Crops,  by  Time  Periods . 


1 TV  Failed 
SU  Ufa. 

Indian 

I Coni. 

1 WlieaL 

(MU. 

Ootum. 

Tobacco. 

1840  to  1850  ' 

+ 54*8 

+ 18*5 

+ 19*1 

+ 56*2 

- 8*9 

1850  to  I860 

+ 41-7 

+ 72*8 

+ 17*8 

+ 11S-2 

+ 1174 

3 860  to  1870 

- 93 

+ 66-2 

+ 63 ‘4 

- 44*1 

- 39  5 

lf-roto  1880 

+ 160*6 

+ 59  7 

+ 44  6 

+ 91*1 

+ 79*9 

18-80  to  1800 

1 

| + 21*0 

+ 1*9 

+ 98*4 

| + 29*8 

+ 3*3 

. 1840  to  1890  ' 

+ 462*2 

+452*2 

+557*6 

+ 372*7 

' +122*8 

The  distinguishing  feature  of  the  period  1870  to  1880 
is  the  rate  of  increase  of  com,  wheat,  cotton,  and  tobacco. 
Since  1870  the  production  of  nearly  all  of  the  farm  crops 
increased  more  rapidly  than  tho  population,  the  most 
absolute  proof  of  the  substantia)  prowjierity  of  the  people. 
The  increase  in  population  for  the  fifty  years  from  1840 
to  1890  was  267  per  cent. ; from  1870  to  1880,  30  j»er  - 


cent. ; from  1880  to  1890,  25  per  cent. ; but  the  food  and 
other  supplies  have  far  exceeded  the  demands  of  even  this 
great  population. 

Until  the  uae  of  more  and  cheaper  motors  becomes 
possible,  farm  animals  must  increase  with  fanning  oj>e ra- 
tions. “At  the  census  of  1890  there  were  14,909,467 
horses  on  farms,  2,295,532  mules  and  asses,  1,117,494 
working  oxen,  10,511,950  milch  cows,  33,734,128  other 
cattle,  57, 409, 583a\vino, and 35,935, 364  sheep,  not  including 
spring  lambs  ; and  in  the  census  year  the  wool  clip  amounted 
to  105,449,239  pounds,  not  including  pulled  wool  and  wool 
clipped  on  ranges,  which  were  sufficient,  according  to  the 
estimates  of  the  department,  to  make  the  entire  wool  clip 
for  the  census  year  276,000,000  (rounds.  In  forty  years, 
from  the  census  of  1850  to  that  of  1890,  the  number  of 
horses  on  farms  increased  245*2  jier  cent. ; mules  and 
asses,  310*4  |*r  cent. ; milch  cows,  158*6  per  cent. ; other 
cattle,  248  per  ceut.  ; swine,  89' 1 per  cent.  ; sheep,  not 
including  spring  lambs,  05  4 ]*rr  cent.,  and  the  farm  wool 
clip  increased  215  per  cent. ; but  working  oxen  decreased 
34*3  per  cent.”  (Holmes). 

The  following  tables  give  the  most  important  facts  with 
regard  to  the  cereal  production  of  the  United  States 
between  1870  and  1899  (Tables  Y.  and  VL)  : — 


Table  V. — Average  Yield  arul  Value  of  Cereal  Crops  in  the  United  States,  by  Periods  of  Years , 

1870  to  1899. 


tk*  United  SUUi. 

Gtara. 

Wheat. 

(MU. 

Average 
Farm  Price 
JMT  Bushel. 

Average 
Yield  |M>r 
Acre. 

Average 

Vftlllr-  ]J*T 

Acre. 

AvenifC" 
Farm  l*ric«* 
per  Bushel. 

Averejr* 
TMil  per 

A veaas« 
Value  per 
Acre. 

Aveng* 
Farm  Price 
l>er  BuhImI. 

Avenge 
Yield  |«r 
Acre. 

Avenge 
Value  per 
Acre. 

1870  to  1880  . 
1680  to  1889  . 
1890  to  1896  . 

1697  . . 

1898  . . 

1899 

DoiUre. 

0*428 

'393 

*355 

Buslwb. 
27*1 
24  1 
24*1 
23*8 
24*8 
25-3 

DidUrv 

11*4 

9-46 

8*55 

6*27 

7*10 

Dollars. 

1*05 

*827 

*658 



BuMl 
12*4 
12*1 
13-0 
13  4 
15*3 
12-3 

Dotlara. 

18*00 

9*98 

8*54 

10*86 

8*92 

Dollar*. 

0*358 

*309 

*286 

... 

lliut.il*. 

28 '4 
26*6 
25-2 
27*2 
28*4 
30*2 

Dollars. 

10*03 

8*22 

7*21 

5*75 

7*23 

Table  VI. — Average  Yield  anti  Value  of  Cereal  Crops  in  the  United  States , by  Period*  of  Years, 

1870  to  1896. 


But sf. 

Kjr«. 

Buckwheat. 

The  United  States. 

Average 
Firm  Mu 
| per  liuahel. 

Arani|ii  ' 
Yield  per 
Aciv. 

Auna 

Value  |Wt 
Acre. 

Average 
Farm  Price 
|«r  liUiht'l. 

Avenge 
Yield  jier 
Acre. 

Average 
Value  per 
Acre. 

Avcrarr 

Farm  Price 
jwr  Bushel. 

Aver* k>* 

Yield  per 
Acre. 

Average  i 
Valve  per 
Acre.  j 

isro  to  i»so  . 

1880  to  1889  , 
1890  to  1896  . i 

] Dollars.  | 

! 0738 

*589 
*374 

Biulieli. 

2*2*1 

21*7 

22*8  l 

Mm. 

10*04 

12*79 

8*6*2 

Dollars.  ( 

0*701 

*622 

•467 

lilUkhel*. 

141 

11*0 

13*6 

Dollar*. 

9*92 

7*39 

6*35 

pul  lor*.  1 
0*715  | 

*642  | 

*490  1 

Bushels.  I 

17*7 

12*8 

17-4 

Dollar*.  | 
12*65 
8-24  1 

8*51 

The  average  farm  price  of  wheat  declined,  as  is  shown  1880,  and  13  in  the  period  1890  to  1896  ; of  corn,  27*1  in 
tn  the  above  tables,  from  81.05  per  bushel  for  the  decade  1870  to  1880,  and  24*1  in  1884)  to  1896  continuously. 
1870  to  1880  to  65*8  cents  for  the  period  1890  to  1896.  Oats  fell  off  from  28*4  to  25*2  bushels  per  acre  from  the 
The  farm  prices  of  the  other  cereals  declined  less  during  first  to  the  last  period. 

the  twenty -seven  years.  Corn  declined  from  an  average  The  agricultural  returns  for  1890  to  1899  may  betaken 
farm  price  of  42*6  cents  jier  bushel  for  1870-80  to  35*5  as  an  illustration  of  the  cereal  production  of  the  1 nited 
cents  in  1890  to  1896.  The  farm  value  of  wheat  per  acre  States.  The  figures  for  wheat,  oats,  and  Indian  corn  are 
nuigwl  from  $13  in  1870-80  to  88.54  in  1890-1896;  presented  in  Tables  Nos.  VII.,  VIII.,  and  IX. 
it  then  advanced  to  810.86  in  1897,  and  fell  to  88.92  in  The  acreage  and  production  of  wheat  have  steadily 
1898.  In  farm  value  per  acre  corn  averaged  81 1.54  in  increased;  the  total  farm  value  of  the  crop  has  averaged 
the  decade  1870  to  1880,  and  $8.55  in  1890-96.  The  8330,000,000  a year  for  the  last  ton  years.  The  acreage 
oilier  cereals  declined  in  the  same  manner  in  value  jier  in  Indian  corn,  the  great  American  crop,  reached  its 
acre.  The  average  production  J>er  acre  shows  nothing  highest  in  1899,  82,000,000  acres,  and  its  production  its 
conclusive  with  regard  to  the  fertility  of  the  soil  of  the  highest  figure  in  1896,  2,284,000,000  bushels, 
country.  The  exjwmion  of  the  crop  area  usually  causes  Producing  as  the  United  States  does  so  much  more 
4 lowering  of  tlie  average  yield  ]>er  acre  by  distributing  than  its  people  can  consume,  its  exports  form  a large  per- 
j '-•fiture,  fertilizers,  4*c.,  over  more  surface.  Likewise  ventage  of  some  of  the  crops,  as  Table  X.,  from  the 
1 contraction  of  crop  area  w*ill  usually  increase  the  Year  Hook  of  the  I Apartment  of  Agriculture  for  189  j, 
average  yield  per  acre  of  the  entire  country.  The  average  shows. 

kudieh*  of  wheat  per  acre  was  12*4  in  the  decade  1870  to  The  average  percentage  of  wheat  crop  exported  annually 
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Table  Wt.— Acreage,  Production,  Value,  Price,,  and  Export,  <>/  Wheat  in  the  United  State,  in  1890  to  1899. 


r 



Chicago  Cash  Trice  per  Bushel, 
No.  2. 

— ' 

Domestic  Exports, 
including  Floor, 
Pk*cal  Years 
beginning  1st  July. 

Ysar. 

Acreage. 

Arerag- 
TbU  per 
Acre. 

Production. 

Average 
Fsrr-i  Price 
per  Bushel, 
let  l>tc. 

Firm  Value, 
1st  Dec. 

December 

Meyof 

following 

Year. 

Low. 

High- 

Low. 

High. 

1890  . 

1891  . 

1892  . 

1893  . 

1894  . 

1895  . 

1896  . 

1897  . 

1898  . 

1899  . 

Acre*. 

36,087,154 

39,916,897 

38,554,430 

31,629,418 

34,882,436 

84,047,832 

34,818,646 

39,465,066 

44,055,278 

44,592,516 

Bushel*. 

11*1 

15*3 

13*4 

11*4 

13'2 

13*7 

12-4 

13*4 

15*3 

12*3 

Bushels. 

399.262.000 

011.780.000 

515.949.000 
396,131,725 
460,267,410 
467,102,947 
427,684,346 
530,149,168 
075,146,705 
547,303,846 

Cents. 

83*8 
83*9 
02  4 
53*8 
49*1 
50*9 
72*6 
60-8 
58*2 
58*4 

Dollars. 

834,773,878 

513,472,711 

322,111,881 

213,171,381 

225,902,025 

237,936,998 

310,602,539 

428,547,121 

392,770,320 

319,545,259 

Cent*. 

m 

09* 

59* 

52$ 

Sli 

74| 

92 

62} 

Cents. 

92} 

93* 

73 

64* 

63} 

64} 

93* 

109 

70 

69* 

Cents. 

Ml 

SO 

OSJ 

52* 

«»t 

5*1 

«*t 

117 

as* 

OnU. 

106 

65} 

76* 

60* 

75* 

671 

»7! 

165 

79* 

Bushels. 

106,181,316 

225,665,812 

191,912,635 

164,263,129 

144,612,718 

126,443,968 

145,124,972 

217,306.005 

222,694,920 

Table  Viil.  — Acreage,  Production,  Value,  Prices , and  Exports  of  Oats  in  the  Inifed  States  in  1890  to  1899. 


Year. 

Acreage. 

Average 

Yield  per 
Acre. 

Production. 

Average 
Farm  Price 
per  Bushel, 
Ut  Dec. 

Farm  Value, 
1st  Dec. 

Chicago  Cash  Price  per  Bushel, 
Nix  S. 

Domestic  Ex- 
porta,  including 
oatmeal,  Fiscal 
Years  beginning 
1st  July. 

Imports 
daring  Fiscal  \ 
Years  hegin- 1 

.-•B 

December. 

May  of 
follnwing 
Year. 

Isw. 

High. 

Low. 

nigh. 

1890 

1891 

1892 
1693 

1894 

1895 
1890 

1897 

1898 

1899 

Acre#, 

26,431,369 

25,581,861 

27,063,835 

27,273,033 

27,023,553 

27,678,406 

27,565,985 

25,730.375 

25,777,110 

26,341,380 

Bushels. 
19'8 
28*9 
24*4 
23*4 
24*5 
29*6 
25*7 
77 '2 
8S-4 
30'2 

Bushels. 

523.621.000 

738.394.000 

661.035.000 
638,854,850 
002,086,928 
824,443,537 
707,346,404 
698,767,609 
720,906,643 
796,177,713 

u-c»— • e*  <c>  ^ tc  a 

Dollars. 

222,048,480 

232,312,267 

209,253,611 

167,576.092 

214,816,920 

163,055,008 

182,485,033 

147,974,719 

186,405,304 

198,167,975 

Cents. 

30} 

si 

27 1 
2Sj 

l#i 

ISi 

21 

2S 

22* 

Cents, 

43* 

33J 

3U 

2S| 

1*1 

23* 

27J 

23 

Cents. 

45} 

28* 

28} 

32* 

27* 

18 

10* 

26 

24 

Cents. 

64 

33* 

32} 

36 

30} 

19| 

18} 

32 

27} 

Bushels. 

1,362,830 

10,580,644 

2,700,793 

6,290,229 

1,708,824 

15,156,618 

87,725,083 

73,680,307 

83,534,264 

... 

Bushels 

41,848 

47,782 

49,433 

31,759 

330.317 

06,602 

893,908 

25,093 

28,098 

1 In  years  1866  and  1884  to  1899,  inclusive,  oatmeal  Is  included. 


Table  IX. — Acreage,  Production,  Value,  Prices,  and  Exports  of  Com  in  the  United  States  in  1890  to  1899. 


H 

Average 
Farm  Pries 
t>er  Bushel, 
let  Dec. 

Chicago  Cash  Pile*  per  Bushel, 
No.  2. 

Year. 

Acreage. 

Average 

Yield  JUT 

Acre. 

Production. 

Farm  Value, 
1st  Dec. 

December. 

May  of 
following 
Year. 

Including  tW 
Meal,  Fiscal  Years 
beginning  1st  July. 

Low. 

High. 

Low. 

High. 

3890  . 
1891  . 
1692  . 
1893  . 
1694  . 
1895  . 
1890  . 

1897  . 

1898  . 

1899  . 

Acres. 

71,970,763 

76,204,515 

70,626,658 

72,036,465 

62,582,269 

82,075,630 

81,027,156 

60,095,051 

77,721,781 

82,108,587 

Bushel*. 

20*7 

27*0 

23*1 

22-5 

19*4 

26*2 

28*2 

23*8 

24*8 

25*3 

Bushels. 

1.489.970.000 

2.060.154.000 

1.028.404.000 
1,619,496,131 
1,212,770,052 
2,151,138,580 
2,263,675,165 
1. 902,967, P33 
1,924,184,600 
2,078,143,933 

Cents, 

50-6 

40*6 

39*4 

36*5 

45*7 

25*3 

21*5 

26*3 

28*7 

30*3 

Dollars. 

754,433,451 

830,439,223 

642,146,630 

591,025,627 

551,719,102 

544,985,534 

491,006,967 

601,072,952 

552,023,428 

629,210,110 

Cent*. 

ail 

40 

34} 

44} 

25 

22* 

25 

33* 

30 

Cento. 

53 

S9 

122 

:«ij 

I7| 

2#J 

23J 

27* 

38 

31* 

Cents. 

55 

40} 

39* 

36} 

St 

23 

323 

32| 

Cents. 

69* 

100 

«4 

3S| 
55 1 
»* 

25| 

37 

mi 

BusheU. 

32.041.529 
70,002,285 
47,121,894 

66.469.529 
28.565,405 

101,100,375 

178,617,417 

212,055,543 

177,255,040 

Table  X. — ’Percentage  of  Crops  Exported.  Averages 
for  Period  1878  to  1896. 


Crop. 


Annual  Average. 


j 18T8-S2. 

iteWtt. 

ism.M. 

Wheat  . 

27  64 

17-08 

15*90 

Corn 

4 82 

3*49 

5*39 

Ky« 

10*30 

... 

12*21 

Oat* 

•37 

-80 

2*22 

Barley  . 

1*55 

12*90 

Potatoes 

*37 

•30 

Tobacco  . . , 

55*84 

67*42 

Cotton  . , 

72*80 

66*79 

73*60 

from  1894  to  1896  was  16  ; of  corn,  5*4  ; of  rye,  12'2  • 


barley,  13 ; of  tobacco,  67*4 ; of  cotton,  73*6.  Large 
portions  of  some  of  these  crops,  like  corn  and  oats,  are 
exported  in  the  form  of  animals  and  animal  products 
(meats,  lard,  hides,  «fcc. ).  The  hay  crop  is  almost  entirely 
used  in  this  way,  and  the  tendency  is  to  convert  more  and 
more  of  these  crops  into  these  higher- priced  products. 
Still,  the  time  is  far  distant  when  domestic  consumption 
will  come  anywhere  near  overtaking  domestic  production, 
especially  of  wheat  and  the  other  cereals.  The  certain 
extension  of  acreage  with  the  growth  of  demand  and  price, 
the  increased  use  of  agricultural  implements,  and  the  im- 
provement of  methods  will  be  sure  to  keep  up  a large 
surplus  for  exjwrt  for  long  years  to  come.  The  Depart- 
ment of  .Agriculture  has  found  that  for  home  use  there  is 
required  per  caput  5*5  bushels  of  wheat,  28*6  bushels  of 
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corn,  atid  10*7  bushels  of  oats,  the  computations  being 
made  from  the  figures  for  population,  production,  and 
exports  for  1888  to  1892.  The  following  number  of 
acres  in  these  crops  are  required,  therefore,  to  supply  the 
home  demand: — 0*43  of  1 acre  in  wheat,  1'15  acre  in 
com,  and  0*43  acre  in  oats  per  head  of  the  population. 
If  we  take  the  year  1890  as  an  illustration,  this  gave  a 
surplus  area  in  wheat  of  11,264,478  acres,  of  2,648,404 
acres  in  com,  and  of  238, 1 62  acres  in  oats. 

There  were  4,008,907  farms  in  the  United  States  in 
1880,  and  in  1890  there  were  4,564,641,  an  increase  of 
13  9 per  cent.  In  1880  the  average  number  of  horses  to 
Number  farm  was  2*8,  and  in  1890,  9*1.  In  1880 

raiim  there  was  an  average  of  0'4  mule  per  farm  in 
o /MBimsU  the  United  States,  and  in  1890  the  number  had 
perform.  increaaej  to  0'5.  There  were  on  the  average 
three  milch  cows  on  each  farm  in  1880,  and  in  1890  the 
number  had  increased  to  3*5.  The  number  of  other  cattle 
per  farm  was  5-3  in  1880,  and  in  1890  it  was  8*1.  The 
average  number  of  sheep  fell  from  10*2  in  1880  to  9 ’7  in 
1890.  There  was  a corresponding  decrease  in  value.  The 
number  of  swine  rose  from  8‘5  in  1880  to  11*3  in  1890. 
There  were  on  tho  average  farm  in  the  United  States  in 
1880,  30*2  animals,  whose  total  value  was  $393,  and  in 
1890  there  were  36*2  animals  valued  at  $529,  an  increase 
in  numbers  of  19*9  per  cent.,  more  than  keeping  paco  with 
the  increase  in  number  of  farms,  which  was  13*9  per  cent.; 
and  in  value  the  increase  was  $136,  or  34*6  per  cent.1 

Table  XI.  shows  the  average  numt>er  and  value  of 
animals  on  farms  in  the  United  States  in  1880  and  1890, 
with  the  percentage  of  increase  or  decrease  during  the 
decade. 

In  1880  there  were  23  horses  to  each  100  of  popula- 
tion in  the  United  States.  The  number  increased  to  25 
in  1893,  and  declined  to  21  in  1896.  For  the  decade 
1880*90  the  average  was  21 and  for  the  period  1890-98 
the  average  was  23.  The  average  value  of  horses  per  100 
of  population  for  the  ten -years  period  1880-90  was 
$1462,  and  for  the  period  1890-98  $1300.  In  1880 
there  were  3 mules  for  each  100  of  population,  and  after 
increasing  to  4 in  1894  it  fell  to  3 in  1899.  The  value 


of  mules  per  100  of  population  increased  from  $214  in 
1880  to  $296  in  1889,  and  declined  steadily  to  $150  in 
1 898.  Since  the  war  with  Spain  there  has  been  a marked 
increase  in  value,  which  still  continues.  Between  1880 
j and  1890  there  were  about  25  milch  cows  for  every 
j 100  of  popnlation.  After  1890  tho  number  increased  to 
i 26,  and  in  1896  fell  off  to  23.  The  average  value  of  cows 
|»er  100  of  {topulation  increased  steadily  from  $565  in 
1890  to  $780  in  1884,  but  decreased  to  $520  in  1898. 
The  latest  reports  indicate  a marked  increase  again.  Tho 


Table  XT. — Average  Number  and  Value  of  Animals  per 
Farm  in  the  United  States  in  1880  and  1890,  and 
Percentage  of  Increase  or  Decrease. 


Animals. 

ltaa 

1800. 

Percent*#*  of 
lucre***  ( + ) or 
decrease  (-). 

Number. 

Value. 

Number. 

VMM. 

Number. 

Value. 

Horses  . 

2’8 

*1W 

3*1 

*214 

+ 10-7 

+ 39'9 

Mules 

0*4 

M 

0*5 

40 

+ 25*0 

+ 53  8 

Milch  cows . 

3*0 

70 

3-5 

77 

+ 167 

+ 10’0 

Other  cattle 

5-3 

85 

81 

123 

+ 528 

+ 447 

Sheop . , 

10-2 

23 

9-7 

2*2 

- 4*9 

- 4 -3 

Swine . 

8-5 

38 

11*3 

53 

+ 32-9 

+ 47  *2 

Total  . 

30*2 

393 

36*2 

529 

+ 19-9 

+ 34*8 

number  of  sheep  in  proportion  to  population  increased 
from  82  pur  100  in  1880  to  93  in  1884,  from  which  there 
was  a steady  decrease  to  53  in  1898.  The  values  increased 
from  $182  per  100  of  population  in  1880  to  $234  in  1883, 
from  which  there  was  a downward  movement,  reaching  the 
lowest  point,  $92,  in  1896.  Thu  number  of  swine  per  100 
of  population  commenced  with  69  in  1880  and  reached 
their  highest  point,  85,  in  1882,  then  decreased  to  75  in 
1888,  and  to  63  in  1898.  Thu  values  started  at  $295  in 
1880,  went  up  to  $550  per  100  in  1883,  and  then  declined 
to  $270  in  1898.  The  total  value  of  all  farm  animals 
per  100  of  population  increased  from  $3185  in  1880  to 
the  highest  point,  $4454,  in  1884,  from  which  there  was 
a steady  decrease  to  $2300  in  1898,  The  following  tables 
(XII.  and  XIII.)  give  the  number,  total  value,  and  average 
[ price  of  farm  animals  in  1880,  1890,  and  1900  : — 


Table  XII. — Number  and  Value  of  Farm  Animals  in  the  United  States,  1880  to  1900. 


January 

Horaa 

Mules.  | Milch  Cows. 

Number. 

Value. 

Number. 

Value. 

Number.  I Value. 

1880 

1890 

1900 

11,201,800 

14,213,837 

13,537,624 

$1113,290,611 

978,516,582 

603,969,442 

1.729,500 

2.331.027 

2.086.027 

$105,948,319 

182,394,099 

111,717,092 

12,027,000  . $279,899,420 
15,952,883  352,152,133 

16,292,360  ! 514,812,106 

January 

Other  Cbttl*. 

8h**p. 

Swiss. 

Total  Value  r.f 
Kami  Animal*. 

Number.  1 Value. 

Number. 

Value. 

Number. 

Valor. 

1S80 

1890 

1900 

21,231,000  $141,761,154 
36,849,024  560,625,137 

27,610,054  \ 689,486,260 

40,705,900 

44,336,072 

41,883,065 

$60,230,537 

100,659,761 

122,665,913 

34,034,100 

51,602,780 

$145,761,515 

243,418,336 

$1,576,917,556 
2,418,766,028 
n2, 042, 650, 813 

a Exclusive  of  swine. 


Table  XIII. — Average  Value  of  Farm  Animals  in  the 
United  States  on  l#f  January,  1880  to  1900. 


Tear. 

Horae*. 

Mule*. 

Milch 

Cows. 

Other 

Cattle. 

Sheep. 

Swine. 

Ill 

$54.75 

68.84 

44.61 

$61.26 

78.26 

53.56 

$23.27 

22.14 

31.60 

$18.10 

15.21 

$2.21 

2.27 

2.93 

$4.28 

4.72 

8in»*  the  Civil  War  the  number  of  horses  has  increased 
prices  have  gradually  declined.  In  1893  the  number 


1 Ocmdifnwsl  from  Report  of  tho  Division  of  SUtUti<~s  of  the  U.S. 
of  Agriculture,  1899. 


I of  horses  reached  the  highest  figure,  16,206,802,  an 
increase  of  over  5,005,002,  or  44 '6  per  cent,  over  the 
I number  in  1880.  The  average  farm  price  of  horses 
increased  from  $54.75  in  1880  to  $74.64  in  1884,  after 
which  there  was  an  uninterrupted  decrease  to  $31.51  in 
! 1896.  The  extension  of  street-car  lines,  and  the  substitu- 
! tion  of  cable  and  electric  power  for  that  of  horses,  and  the 
use  of  bicycles  have  been  factors  in  decreasing  the  demand 
■ for  these  animals.  The  record  for  mules  has  been  parallel 
to  that  for  horses. 

The  returns  for  milch  cows  show  an  increase  throughout 
j the  [wrirxl  1380-99  in  every  year,  with  the  exception  of 
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1895  to  1899.  For  the  first  ten  years  tin?  numbers 
increased  32*6  per  cent.,  and  from  1890  to  1899,  '2  per 
cent.  The  total  value  of  rndch  cows  increased  each  year 
until  1884,  then  decreased  until  1891,  with  a gradual 
increase  until  the  end  of  the  period.  The  farm  price  of 
milch  cows  rose  from  #23.27  in  1880  to  #31.37  in  1884, 
then  fell  to  #21.40  in  1892,  after  which  there  was  a steady 
increase  to  #31.60  in  1899. 

No  marked  changes  in  the  numbers  of  sheep  have  tulum 
place.  During  the  jieriod  1880*90  there  was  an  increase 
in  numbers  amounting  to  about  8*8  per  cent.  Since  1893 
then*  has  been  a rather  steady  decrease,  with  fluctuations 
amounting  to  a marked  depression  after  1894*  This 
industry  is  very  susceptible  to  adverse  influences,  and  felt 
keenly  the  depression  iu  the  price  of  wool.  The  increase 
commenced  again  iu  1898,  aud  numlwrs  have  gone  up  for 
two  years. 

Thu  numbers  and  values  of  swine  constantly  fluctuate 
with  the  movement  and  value  of  the  corn  crops.  The 
returns  for  1890  showed  a numerical  increase  of  51*6  per 
cent,  over  those  of  1880  ; then  followed  a steady  decrease 
in  numbers  down  to  1897,  since  which  time  there  has  been 
a slight  increase.  The  movement  in  values  was  similar  to 
that  in  numbers.  From  #4.28  in  1880,  the  average  farm 
price  of  hogs  increased  steadily  to  §6.75  in  1883.  The 
lowest  figure,  #4.15,  was  reached  in  1891,  and  after 
numerous  fluctuations  it  lx-cuiuu  #4.40  in  1899. 

The  total  value  of  farm  animals  had  a steady  increase  . 
from  1880  to  1890,  with  slight  variation*  in  1885  aud  | 


1886.  Following  1890  there  has  been  a steady  decrease 
| down  to  the  present  time,  with  the  exception  of  slight 
increases  iu  1892  ami  1893.  In  1880  the  total  value  of 
farm  animals  in  the  United  States  was  #1,576,917,556. 
In  1890  it  had  increased  to  #2,418,766,028,  or  53*4  per 
cent.  In  1896  the  value  had  decreased  to  #1,727,926,084, 
or  28*6  per  cent.,  from  the  1890  values,  and  an  increase  of 
9’6  per  cent,  over  those  of  1880. 

The  exports  of  live  irtock  and  its  product*  liave  increased 
enormously  in  recent  years,  both  in  quantity  and  value. 
This  is  especially  true  of  the  exportation  of  beef,  cattle, 
and  meat  products.  The  exports  of  cattle  increased  from 
182,750  in  1880  to  331,720  in  1895,  or  81  } per  cent., 
and  values  from  #13,340,000  in  1880  to  #30,600,000  in 
1 895,  an  increase  of  1 29  per  cent.  The  average  value  of 
cattle  exported  has  increased  from  #19  in  1870  to  #73  in 
j 1880  and  #92  in  1895.  It  must  be  said,  however,  that 
| only  the  best  and  heaviest  cattle  are  exported,  which  eom- 
i maud  a much  higher  price  than  the  average  of  the 
| country. 

The  total  value  of  farm  animals  exported  from  the  United 
States  has  fluctuated  greatly.  On  the  whole,  however, 
the  value  has  increased  from  #16,000,000  in  round 
numbers,  in  1880,  to  nearly  #36,000,000  in  1895,  or  125 
per  cent.  The  following  table  (No.  XIV.),  compiled  front 
| statistics  of  the  United  State*  Treasury  Department,  shows, 
by  years,  the  number  and  value  of  each  kind  of  live  animal 
exported  between  1880  and  1895,  inclusive. 

The  export*  of  meat  products  of  all  kinds,  including 


Table  XIV. — S umber  and  Value  of  Farm  Animal*  exported  from  the  United  States  by  years,  1880  to  1895. 


T«v 

wslinc 

90th 

Jaai*. 

Hanot. 

Mul«m 

Cattle. 

Sliwp. 

Swill*. 

Total 

Value. 

Xinnlwr. 

Value. 

Number. 

Value. 

Number. 

Value. 

Number. 

Number. 

Value. 

1880 

3.000 

#675,130 

5,198 

«532,;K2 

182,756 

813,344,195 

209,137 

55802,647 

S3, 434 

6421,080 

.. 

115,665,432 

1891 

2,52> 

390,213 

3,207 

353,921 

185,707 

14,804,103 

179,919 

762,932 

77,456 

672,138 

16,383,340 

1882 

2,248 

470,i«:j 

2,632 

320,130 

108,110 

7,600.227 

139,676 

601,77s 

36,368 

509,651 

9.703,969 

188} 

2,800 

475.806 

1,237 

486,560 

104,444 

8,841,431 

337,251 

1,154,856 

16,129 

272,516 

10,731,169 

1894 

2.721 

424,317 

3,742 

490,809 

190,518 

17,855,495 

273.874 

650,146 

16,382 

627,480 

20,258, air 

1985 

1,947 

877,692 

1,028 

127,530 

135,890 

12.906,690 

234.509 

512,56* 

55,025 

579,133 

14,563,713 

ISM 

1,616 

348,321 

1,101 

148,711 

119,065 

10,058,951 

177,594 

329,844 

7 1, 187 

674,297 

12,460,129 

1887 

1,611 

351,607 

1.754 

211. 73S 

106,459 

9.172.136 

121,701 

254,725 

564,753 

10,557,959 

1888 

2,263 

412,774 

2.971 

376,765 

140,208 

11,577,578 

143,817 

280.490 

23,755 

193,017 

1 2, 8 12.624 

18*9 

3,748 

592,469 

2,980 

SM..-TO 

205,786 

16,616,917 

128.852 

866,181 

45,128 

358,764 

16,288,664 

1890 

3,501 

680,4 10 

3.544 

447,108 

394,836 

31,261,131 

67,521 

213.077 

91,148 

909,042 

33,540,768 

1801 

3,110 

781,90* 

2,181 

278.65S 

374,679 

30,445,249 

60,947 

261,109 

95,654 

1,146,630 

32,916,554 

1802 

3,226 

611,188 

1,965 

238.591 

394,607 

35, 090.035 

46,960 

161,105 

31,963 

361,081 

36,474,060 

1893 

2,967 

1,634 

210,278 

287,094 

26,032,428 

37.260 

126,394 

397,162 

27,484,869 

1891 

5,216 

1,108,99". 

2,063 

240,961 

359,278 

•13,461,922 

132.870 

* 12.70 t 

1.553 

14,753 

35,659,304 

18115 

2,209,298 

2,515 

186,46*2 

331,722 

30.603,796 

405,748 

2.630,686 

O 1 

« 1 

i"*  : 

72,424 

35.702,656 
_ J 

canned  meats  and  oleomargarine,  are  subject  to  consider- 
able fluctuation,  both  in  quantity  and  value,  rendering  it 
impossible  to  describe  them  iu  a few  words.  The  ex- 
ports of  beef  products,  which  amounted  to  241,000,000 
penub,  in  round  numbers,  in  1880,  increased,  with 
fluctuations,  to  a maximum  of  507,000,000  pounds  in 
1891,  since  which  time  they  have  decreased  to  345,000  000 
}K>unds  in  1895.  The  values  of  bc-ef  product*  exported 
from  the  country  fell  from  #26,000,000  in  1880  to 
a minimum  of  #15,000,000  in  1887,  and  reached  a 
maximum  value  of  #35,000,000  in  1891.  The  value  of 
biof  products  exported  in  1895  was  #27,000, 000  in 
round  numbers.  The  exports  of  hog  product*  have  varied 
in  a similar  manner  from  1,230,001), 000  pounds  in  1880 
down  to  a minimum  of  715,000,000  ponnds  in  1884 
reaching  1 , 1 00, 000, 000  pounds  in  1890.  Th-j  exports 
for  1895  were  1,090,000,000  |>ounds.  Values  have  varied 
in  a similar  manner  from  a maximum  of  #105,000  000  in 
1881  down  to  #57,000,090  in  1886,  and  hack’ un  tn 
#93,000,000  in  1894.  The  cxp»rt*  of  mutton  show  a 
marked  decrease,  both  in  quantity  aud  values.  Starting 


from  a maximum  of  3,380,000  |toumD  in  1881,  they  have 
decreas  'd,  with  many  fluctuation*,  to  101,000  pounds  in 
1892,  but  increased  suddenly  to  2,200,000  pounds  in 
1894,  since  which  time  they  have  fallen  off  again.  The 
values  of  these  exports  fell  from  #258,000  in  1881  to 
#9009  in  1892,  and  increased  to  #174,000  in  1894.  The 
ex[«>rts  of  oleomargarine  were  first  regularly  rejtorted  in 
1884,  aud  have  increased,  on  the  whole,  from  40,000,000 
t pounds  in  1884  to  127,000,000  pounds  in  1894,  and  in 
values  from  #4,800,000  in  1884  to  #12,400,000  in  1894. 
The  total  value  of  exported  meat  products,  including 
'■anned  goods  and  oleomargarine,  has  increased  from 
#111,000,000  in  1880  to  #134,000,000  in  1894  and 
I #125,400,000  in  1895.  The  increase  for  the  entire  period 
was  al*>ut  #14,480,000,  or  13  per  cent. 

The  facts  with  regard  to  the  production,  imports, 
exports,  and  consumption  of  wool  in  the  United  States 
are  presented  in  Table  XV.,  compiled  from  estimates  from 
| the  Department  of  Agriculture  and  the  reports  of  the 
bureau  of  statistics  of  the  Treasury  Department.  The 
I production  of  wool  shows  au  increase,  with  fluctuations, 
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from  232,500,000  pounds  in  1880  to  309,748,000  poanda  I 1895  to  4,279,109  pounds,  valued  at  $484,463,  an  in- 
in  1895,  an  increase  of  33  per  cent.  Thu  imports  show  I crease  of  2000  per  cent,  for  quantity  and  570  per  cent, 
numerous  fluctuations,  both  in  quantities  and  values,  for  value.  The  exports  of  foreign  wool  also  show  numer- 

Th?  total  value  of  the  imports  of  wool  in  1895  was  ous  fluctuations.  Their  lowest  value  was  in  1884 

$25,556,421.  The  exports  of  domestic  wool  show  an  ! $.343,456,  and  their  highest  in  1881 — 8991,407.  The 
enormous  increase,  with  numerous  violent  fluctuations,  I consumption  of  wool  in  the  United  States  bus  increased 
especially  in  recent  years.  Starting  with  191,551  pounds  I from  356,791,676  pounds  in  1880  to  509,159,716  pounds 
in  1880,  valued  at  $71,987,  these  exports  increased  in  | in  1895,  an  increase  of  nearly  43  per  cent. 


Table  XV, — Production y Imports,  Exports,  ami  Consumption  of  Wool  in  the  United  Stales,  by  years,  1880  to  1895. 
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Ratatnml  for 
OtllSIUBptiotl. 

Quantity.  Value. 
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Putlinla. 

Fwind*.  Dollar*. 

IVadl 

Dollar*. 

rbonU. 

Dollar*. 

Pounds. 

Dollars. 
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1880 

232.500,000 

128,131,747  ‘it, 727,650 

191,551 

71,967 

3,648.520 

637,586 

3,840,071 

709,573 

356,791,676 

1SS1 

240,000,000 

65,904,236  9.703,968 

71,455 

19.217 

5,507,534 

991,407 

5,578,989 

1,010,62* 

290,385,247 

1 *82 

272,000,000 

67,861,74-1  11,096,050 

116,179 

37,327 

3,831,836 

670,503 

3,948,015 

707,830 

335,913,729 

IMS 

290,000,000 

70,575,478  10,049,331 

04,474 

22.114 

4,010,043 

|)«1,1C0 

4.074.517 

686,274 

356,500,961 

1884 

300,000,000 

78,350,651  12.384,709 

10,393 

3,073 

2.304,701 

343,456 

2,315,094 

346,529 

376,035,557 

1885 

308.000,000 

70,596,170  1 8,879,923 

88,006 

16,739 

3,115,339 

516,019 

3,203.345 

532,758 

375,392,825 

18*0 

302.000,000 

129,084.958  16,746,081 

146,423 

19,625 

6.534.426 

759,442 

6,680,849 

779,067 

424,404,109 

1887 

285.000,000 

3 14,038,030  16,424,479 

257,9*0 

78,002 

6,728,292 

824,770 

6.986,232 

902,772 

392.051,798 

1888 

209,000,000 

113,558,753  15,887.217 

22.104 

5,272 

4.359.731 

626,868 

4,381,895 

682,140 

378,176,858 

18S9 

205.01)0,000 

126,487,729  17.974,515 

141,576 

23,065 

3,263,094 

460,560 

3,404,670 

483,625 

388,083.059 

1890 

278,000,000 

105,431,285  15,2134,083 

231,042 

33.543 

3.288.407 

556,473 

3,519,509 

590,016 

377,911,776 

1891 

285,000,000 

129,303,648  18,231,372 

291,922 

39,423 

2,638,123 

361,260 

2,930,045 

400,683 

411,373,603 

1892 

294,000,000 

148,670,832  19,6*5,108 

202,456 

30,664 

3.007, 5d3 

403,531 

3,210,019 

434,195 

439,460,813 

]KK) 

303,153,000 

172.433,833  21,064,180 

91,858 

14,808 

4,218.637 

515,470 

4,310,495 

530,278 

471,276,343 

1894 

298,057,384 

55,152,585  1 6,107, 436 

520,247 

90,676 

5,977,407 

824, *82 

6,497.654 

915.558 

346,712,315 

| l»S 

309,748,000 

206,033,906  25,556,421 

VJ79.108 

481,463 

2,348,081 

294.100 

6.622,190 

778,563 

509, 159,716 

American  Wheat- Farming 

That  wonderful  agricultural  region,  extending  from  the 
international  line  on  the  north  to  the  37th  parallel,  and 
from  the  Atlantic  Ocean  to  the  100th  meridian,  and  com- 
prising 26  States,  produces  76  per  cent,  of  the  American 
wheat  crop.  This  region,  which  contains  only  30  per 
cent  of  the  land  surface  of  the  country,  but  embraces 
60  per  cent,  of  its  total  farm  area  and  70  i»er  cent,  of  its 
improved  farm  acreage,  is  the  greatest  cereal  - producing 
region  of  the  world.  Besides  wheat,  it  produces  82  ]wr 
rent  of  the  total  corn  crop,  91  per  cent,  of  the  total  oat 
crop,  and  H3  per  cent  of  the  totU  hay  crop  of  the  United 
States.  The  methods  pursued  iu  the  eastern  portion  of 
this  region  art*  similar  to  those  used  in  other  part*  of  the 
world ; but  iu  the  north-western  portion  wheat-growing  is 
carried  on  on  a gigantic  scale,  and  by  methods  almost 
unknown  anywhere  else.  The  b?st  illustrations  of  the 
great  or  H bonanza  ” wheat  farms,  as  th  -y  are  called,  are 
bxuul  along  the  lied  River  of  the  North,  where  it  flows 
between  the  States  of  North  Dakota  and  Minnesota. 

The  wheat  grown  in  the  United  States  is  of  two  distinct 
kinds.  One  is  the  largo* kernel  winter  wheat  of  the  eastern 
States ; the  other  is  the  hard  spring  wheat.  The  44  blue 
st'-m'7  or  the  “ Scotch-Fife  ” are  native  varieties  of  the 
» k‘nc*  grown  in  Minnesota  and  the  two  Dakotas. 
For  flotir-uiaking  this  wheat  is  considered  the  best  in  the 
world.  During  the  season  of  1899  the  product  of  hard 
spring  wheat  amounted  to  nearly  *250,000,000  bushels,  or 
two-fifth*  of  the  entire  wheat  product  of  the  United  States. 
Of  thw,  Minnesota  and  the  two  Dakotas  alone  produced 
-00,000,000  bushels.  Minnesota  is  the  greatest  wheat- 
P educing  State  in  the  Union.  Her  fields  in  1899  covered 
6.000,000  acres,  and  she  produced  nearly  80,000,000 
WisueU,  which  is  twice  the  entire  production  of  all  Australia, 
and  tnore  than  tliat  of  Great  Britain  and  Ireland  put 
''gather.  In  Minnesota  and  the  Dakotas  the  farms  are 
almost  exclusively  to  wheat -growing.  Many  of 
them  contain  from  3000  to  10,000  acres.  All  operations 
00  ]^unnH  of  this  size  must  Ik*  carrier  1 on  upon  a gigantic 
The  country  is  a very  ljvel  one,  making  it  jH»ssiblc 
J ****  kinds  of  machinery  with  great  success.  As 


there  are  no  mountains  or  swamps,  there  is  here  very  little 
waste  land,  and  every  square  foot  of  the  vast  wheat  fields 
can  be  made  productive. 

The  first  characteristic  of  a “ bonanza  " wheat  farm  is 
the  machinery.  The  smallest  agricultural  implement  used 
upon  them  is  a plough,  and  the  largest  is  the 
elevator.  A boo  or  a spade  is  almost  unknown, 

Between  these  two  there  are  machines  of  all 
sizes  adapted  to  the  needs  of  the  particular  work.  Let  us 
assume  the  conditions  prevailing  uf»ou  a bonanza  farm  of 
5000  acres,  and  briefly  describe  the  process  of  wheat  pro- 
duction from  the  ploughing  of  the  land  to  the  delivery  of 
the  grain  in  the  final  market.  These  great  wheat  farms 
I were  established  upon  new  lands  sold  directly  to  capitalists 
! by  the  railroads.  The  lands  became  die  property  of  the 
I railroads  largely  through  Government  grants,  and  they 
! attracted  capitalists,  who  bought  them  in  large  bodies 
and  at  low  prices.  The  improvements  made  upon  them 
consist  of  the  cheap  wooden  dwellings  for  the  managers, 
dormitories  and  dining-halls  for  the  men,  stables  for  the 
i horses,  and  sheds  and  workshops  for  rearing  machinery. 

! Very  little  of  the  land  is  under  fence.  .Since  the  desirable 
I lauds  of  the  country  have  been  occupied,  the  prices  of  these 
: lands  have  advanced  slowly,  with  die  result  tliat  the  big 
farms  are  being  divided  up  into  small  holdings.  After  a 
generation  or  two,  if  land  continues  to  rise  in  the  markit 
as  it  has  recently,  the  bonanza  farms  will  become  a thing 
1 of  the  ittust.  At  present  the  best  of  these  lands  in  the 
valley  of  the  Rod  River  of  the  North  axe  worth  from  $25 
to  $30  an  acre.  The  improvements  ujHjn  them  add  about 
$5  an  acre  more.  A farm  is  not  considered  a big  one 
unless  it  contains  from  2000  to  10,000  acres  at  least. 

! There  are,  of  course,  many  small  farmers,  owning  from 
two  to  five  sections  (640  acres  in  each  section),  but  their 
methods  are  more  like  those  of  the  small  farmers  in  the 
east  rn  United  States  or  on  the  continent  of  Europe.  It 
is  necessary  to  own  a large  body  of  laud  in  order  to  be 
! able  tr>  use  the  machinery  and  methods  here  described. 
It  is  hard  to  convey  a just  notion  of  the  *izc  of  these 
farms.  They  stretch  away  as  far  as  die  eye  can  reach  in 
every  direction,  ranking  it  .littic-ult  ercn  fur  the  visitor  to 
conceive  t!iuir  size.  The  distances  across  wheat  fields  are 
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so  great  that  even  horsehack  communication  is  too  alow. 
The  farms  are  separated  into  divisions,  and  lodging-houses 
and  dining-halls  and  liarns  are  scattered  over  them,  so  as 
to  keep  the  workmen  and  teams  near  the  scene  of  their 
labour.  The  men  living  at  one  end  of  the  farm  may  not 
see  those  at  the  other  for  months  at  a time.  Even  then 
it  is  necessary  to  hike  the  meals  to  the  men  in  the  fields 
rather  than  allow  them  to  walk  or  ride  to  the  dining-halls. 
It  is  not  an  unusual  thing  for  a working  crew  to  find 
themselves  at  the  dinner  hour  two  miles  from  their  hall. 

First,  after  burning  the  old  straw  of  the  previous  year — 
whicih  is  real  labour  in  itself,  so  enormous  is  its  bulk — 
comes  the  ploughing.  This  begins  in  October, 
* * The  plough  used  has  a 1 6-inch  share,  turns  two 

furrows,  and  is  drawn  by  five  hones.  Each  plough  covers 
about  250  acres  in  a season,  travelling  an  average  of  20 
miles  a day.  The  ploughing  begins  in  October,  and  con- 
tinues a month  or  six  weeks,  according  to  the  season.  The 
ploughs  are  driven  in  “ gangs  ” under  the  eye  of  a super- 
intendent, who  rides  with  them.  From  eight  to  ten  of 
these  ploughs  follow  catch  other  around  the  vast  section. 
If  one  stands  a few  rods  ahead  of  them  they  seem  to  be 
following  one  another  in  a line  ; but,  if  one  stands  to  the 
right  of  the  “gang,”  one  sees  tliat  the  line  is  broken,  and 
that  the  second  plough  is  a width  farther  in  the  field  than 
the  leader,  and  so  on  for  the  entire  number.  Experience 
shows  that  it  costs  about  70  cents  an  acre  to  plough  the 
land  in  this  way.  About  forty  men  are  employed  upon  a 
farm  of  5000  acres  during  the  ploughing  season.  The 
men  are  paid  by  the  month,  and  receive  about  $25,  includ- 
ing their  board.  They  breakfast  at  five  o'clock,  take  an 
hour  for  their  dinner  at  noon — usually  in  the  field — and 
have  their  supper  at  seven.  At  the  end  of  the  ploughing 
season  these  particular  men  are  usually  discharged.  Only 
eight  or  ten  are  kept  on  a farm  of  this  size  throughout  the 
year.  The  other  men  go  bock  to  their  homes  or  to  the 
factories  in  the  cities,  where  they  await  the  harvesting  and 
threshing  season.  The  eight  or  ten  who  remain  upon  the 
farm  are  employed  in  doing  odd  jobs,  such  as  overhauling 
machinery,  or  helping  the  carpenter  and  blacksmith,  or 
looking  after  the  horses.  The  wheat  region  is  a country 
of  heavy  snows,  and  of  severe,  dry  cold  ; but  when  March 
comes  the  snows  begin  to  melt  away,  and  by  April  the 
ploughed  land  is  dry  enough  for  the  harrow.  The  harrow- 
mg  is  done  with  25-foot  harrows,  drawn  by  four  horses, 
and  operated  by  a single  man.  One  man  can  harrow  60 
to  7 5 acres  a day. 

The  seeding  follows  immediately  with  four-horse  press 
drills  that  cover  1 2 feet.  The  harrows  and  drills  are  worked 
String  in  “ ” **  the  ploughs  were.  Each  drill  will 

go  from  20  to  25  miles  a day.  When  the 
weather  is  good  the  seeding  upon  a 5000-acre  farm  will 
be  done  in  twenty  or  twenty -five  days.  It  is  usual  to 
seed  a bushel  and  a peck  of  wheat  to  the  acre.  The  wheat 
used  for  this  pur|»ose  Is  carefully  selected  after  the  harvest 
of  the  previous  year,  and  is  thoroughly  cleaned  of  foreign 
seeds.  Through  years  of  cultivation,  varieties  of  wheat 
have  been  produced  which  are  jiarticularly  well  adapted  to 
the  soil  and  climate  of  this  region.  It  hus  been  found 
more  profitable  to  use  the  native  “ blue  stem  ” or  “ Scotch- 
Fife  ” wheat  than  the  seed  from  any  other  country,  or  even 
from  the  neighbouring  Suites.  Counting  the  seed,  wheat 
and  the  labour,  it  costs  about  $1  an  acre  to  harrow  the 
ground  and  plant  the  wheat. 

WIhmi  the  planting  is  done  the  extra  labourers  are  dis- 
charged again,  and  the  regular  ones  are  put  to  work  on 
Lsbour.  the  Mr,1\  ,“u’  *nd  mill<>t'  *hicl1  ««  r"»n  to 
fe«l  the  horses.  The  men  who  do  the  most  im- 
portant work  are  all  temporary  labourers.  They  come 
from  the  cities  of  the  east  or  the  farms  of  the  south 


' They  begin  with  the  early  harvest  in  Oklahoma,  and  work 
northwards  up  the  Missouri  and  the  Red  River  until  the 
season  closes  in  Manitoba.  They  are  not  tramps,  but 
steady,  industrious  men,  with  few  bad  habits  and  few 
ambitions.  On  well-managed  farm*  drinking  and  gambling 
are  strictly  forbidden.  The  work  is  hard,  and,  as  there 
are  few  amusements  of  the  farm,  the  men  spend  their 
resting  j»eriods  in  sleep.  Their  dormitories  are  usually 
comfortably  furnished,  their  dining-halls  clean.  Thu 
bonanza  farmers  find  it  good  policy  to  feed  their  men 
well.  Many  a strike  Inis  occurred  in  the  midst  of  the 
harvest  because  the  quality  or  quantity  of  the  food  served 
was  not  what  it  ought  to  have  been.  The  largest  part 
of  this  food  is  brought  from  the  eastern  States.  Some 
potatoes,  turnips,  and  beans  are  grown  upon  the  farms; 
but  the  corned  beef,  bacon,  and  groceries  come  from  the 
cities.  It  is  estimated  that  it  costs  35  cents  a day  to  feed 
each  labourer.  Farmers  say  that  a good  name  in  these 
rvsj>ects  enables  them  to  get  the  choice  of  workmen,  and 
that  no  money  brings  such  sure  returns  as  that  expended 
in  the  bedrooms  and  upon  the  food. 

The  harvest  labourers  begin  to  arrive  from  the  south 
about  the  middle  of  July,  and  by  the  end  of  this  month 
the  harvest  is  at  its  height.  A farm  of  5000 
acres  will  use  75  or  100  extra  men.  With  the 
men  comes  the  new  machinery  in  train  loads. 

It  is  estimated  that  at  least  $5,000,000  worth  of  agricul- 
tural machines  is  annually  sold  in  this  region.  The  wheat 
farmers  say  that  it  does  not  j«ay  to  bike  undue  care  of  old 
machinery,  that  more  money  is  lost  in  repairing  and  tinker- 
ing an  old  machine  than  would  pay  for  a new  one.  The 
■ result  is  that  new  machinery  is  bought  in  very  large  quan- 
tities, used  until  it  is  worn  out  or  cannot  be  repaired 
without  considerable  work,  and  then  left  in  the  fields  to 
rust.  Heaps  of  cast-iron  can  be  seen  already  upon  many 
of  the  largo  farms.  Of  course  a great  many  extra  parts 
are  bought  to  tike  the  place  of  those  which  break  most 
frequently,  and  some  men  are  always  kept  at  work  repair- 
ing machines  in  the  field.  One  of  the  big  10,0OCbacre 
! farms  will  use  up  two  car-loads  of  twine  in  a single  harvest, 
j enough  to  lay  a lino  around  the  whole  coast  of  England, 

I Ireland,  and  Scotland.  The  harvesters  vary  in  size  accord- 
ing to  the  character  of  the  land.  Upon  the  rougher  ground 
and  small  farms  the  ordinary  binders  are  used ; upon  the 
great  plains,  like  those  of  California,  a great  harvester 
is  used,  which  has  a cutting  line  52  feet  wide.  These 
machines  cut,  thresh,  and  stack  the  grain  at  the  rate  of 
1600  flocks  a day,  and  cover  an  area  in  tlnit  time  of  100 
acres.  These  machines  can  only  l>e  used  where  the  wheat 
ripens  thoroughly  standing  in  the  field.  The  harvest 
I labourer  earns  $10  a week  everywhere  in  America.  The 
Ixmanza  farmer  expects  one  machine  to  cut  at  least  250 
i acres,  and  three  men  arc  required  for  each  of  them.  The 
! harvest  lasts  from  ten  days  to  three  weeks,  according  to 
J the  weather.  Including  the  labour  and  the  wear  and  tear, 
it  costs  about  60  cents  an  acre  to  harvest  wheat 

The  wheat  is  not  stocked  as  in  the  eastern  States  and 
in  England,  but  stands  upright  in  shocks  in  the  field. 
Tho  grain  cures  very  rapidly  in  the  dry  climate,  Thfttblagm 
so  that  by  the  time  the  wheat  is  all  cut  and 
shocked  on  one  end  of  the  division,  it  is  ready  for  the 
thresher  at  the  other.  The  shocks  of  wheat  are  hauled 
1 directly  to  tho  thresher  and  fed  into  the  self-feeder.  It 
I usually  takes  a day  and  a quarter  to  thresh  the  wheat 
which  it  took  a day  to  cut.  The  farmer  estimates  that 
a threshing-machine  cm  thresh  all  the  wheat  ordinarily 
! grown  upon  2500  acres,  so  that  a 5000-acrc  farmer  would 
liaive  at  least  two  machines  running  at  the  same  time. 
Time  is  a very  important  thing  in  threshing,  since  a rain- 
fall might  spoil  enough  grain  in  one  night  to  buy  several 
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machines.  The  threshing  season  is  thus  a time  of  great 
pressure  and  of  extensively  active  work.  The  wheat  straw 
is  worse  than  a waste  product — it  is  a great  nuisance  upon 
the  bonanza  farm.  A little  of.it  is  used  for  fuel  for  the 
engines  and  for  bedding  the  stock  ; but  the  bulk  of  it  is 
dragged  away  from  the  threshing  machine  by  machinery, 
and  left  lying  in  great  heaps  until  an  opportunity  is 
afforded  for  burning  it  up.  This  is  usually  done  imme- 
diately before  the  ploughing  in  the  autumn.  The  grain 
falls  from  the  spout  of  the  thresher  into  the  box  wagon, 
which  curries  it  to  the  elevator.  The  elevator  is  placed 
at  the  railway  station,  and  is  usually  owned  by  the  bonanza 
farmer. 

From  the  time  the  sheaves  of  wheat  are  tumbled 
into  the  wagon  until  the  tlour  reaches  the  hands  of  the 
cook,  no  hand  touches  the  wheat  that  passes 
nHarau  through  the  great  Minneapolis  mills.  When  the 
box-wagons  reueh  the  elevutor  the  loosing  of  a 
bolt  dumps  the  grain  into  the  bin,  where  it  remains  until 
the  pulling  of  a lever  lets  it  into  the  cars.  Every  pound 
of  it  is  weighed  and  accounted  for,  and  entered  upon  the 
books,  so  as  to  show  the  exact  product  of  each  division 
of  the  farm.  After  the  rush  of  the  threshing  is  over  the 
farmer  studies  these  liooks  carefully  to  see  what  his  land 
is  doing,  and  makes  his  plans  for  the  next  year,  so  as  to 
rest  or  strengthen  those  divisions  which  are  failing.  It 
costs  about  §1.50  an  acre  to  thresh  the  grain  and  put  it 
into  the  elevator.  This  sum,  added  to  the  estimated  cost 
of  the  other  processes  mentioned  above,  makes  the  total 
cost  of  growing  an  acre  of  grain  about  $.1.80.  This  in- 
cludes the  cost  of  labour,  see^,  and  wear  and  tear  of 
machinery,  but  does  not  include  the  interest  on  land  or 
plant.  The  taxes  on  Lind  will  average  23  cents  an  acre. 
The  farmers  estimate  that  the  other  improvements,  the 
water- works,  elevators,  insurance,  horse  feed,  Jcc.,  will 
uuke  this  up  to  $0  an  acre.  The  best  of  these  farms 
will  yield  20  bushels  to  the  acre.  This  makes  the  wheat 
cost  30  cents  a bushel.  During  the  last  five  years  the 
average  farm-selling  price  of  wheat  in  the  North-West  has 
been  38  cents.  An  acre  thus  produces  §11.00,  making 
a gross  profit  of  §5.60.  Still  to  be  provided  for  is  the 
interest  on  the  operating  cx|  tenses  for  eighteen  mouths, 
which  will,  at  8 per  cent.,  be  48  cents  per  acre.  Interest 
on  the  capital  in  land,  improvements,  and  machinery,  at 
$30  j»er  acre,  make  §1.80  more,  or  a total  interest  eliarge 
of  $2.28.  When  this  is  deducted  from  the  gross  profits  of 
$■>.60  prices  found  above,  we  have  a net  profit  of  §3.32 
an  acre,  not  an  exorbitant  one  by  any  means.  This  is 
about  8 per  cent,  on  the  capital  invested  in  the  land,  plant, 
and  operating  expenses.  But  we  have  described  the  con- 
ditions on  one  of  the  best  bonanza  farms.  Thu  average 
yield  |»er  acre  in  this  region  is  not  over  18  bushels,  and 
the  average  expenses  would  be  higher  than  those  given. 

Every  bonanza  farmers  office  is  connected  by  wire  with 
the  markets  at  Minneapolis,  Chicago,  and  Buffalo.  Quuta- 
Marktuag.  ^on*  arr^v°  hourly  in  the  selling  season,  and 
the  sujHriutendent  keeps  in  close  touch  with  his 
agents  in  the  wheat-pits  of  these  and  other  cities.  When 
the  instrument  tells  him  of  a good  price,  his  agent  is  in- 
structed to  *tdl  immediately.  The  farmer  on  the  upper 
waters  of  the  Bed  River  of  the  North  is  kept  fully  informed 
u j°  drought  in  India,  the  hot  winds  in  the  Argentine, 
and  the  floods  of  the  Danube.  Any  occurrences  in  these 
dbtant  {*arts  of  the  world  are  known  to  him  in  a surpris- 
jnglv  short  time.  The  world’s  great  wheat  fields  almost 
ie  within  his  sight,  so  well  does  he  know  the  conditions 
that  prevail  in  them.  Ten  days  are  allowed  for  delivery, 
that  he  can  usually  ship  the  w'heat  after  it  is  sold,  in 

e ‘lays  of  wheat-farming  the  bonanza  farmer  often 
speculated,  but  experience  has  taught  him  that  he  had 
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better  leave  this  to  the  men  in  the  cities,  and  content 
himself  with  the  profit  from  the  business  under  his  eye. 
The  great  elevator  centres  are  in  Duluth,  and  Minneapolis, 
Chicago,  and  Buffalo.  These  elevators  have  a storage 
capacity  of  from  100,000  to  2,500,000  bushels.  The  new 
ones  arc  built  of  steel,  ojterated  by  steam  or  electricity, 
protected  from  fire  by  pneumatic  water  - pi j <‘8,  and  have 
complete  machinery  for  drying  and  scouring  the  wheat 
whenever  it  is  necessary.  The  elevators  are  provided  with 
long  spouts  containing  movable  buckets,  which  cam  be 
lowered  into  the  hold  of  a grain-ladcu  vessel.  The  wheat 
is  shovelled  into  the  jiathway  of  the  huge  steam  shovels, 
which  draw  it  up  to  the  ends  of  these  spouts,  where  the 
buckets  seize  it,  and  cany  it  upwards  into  the  elevator, 
and  distribute  it  among  the  various  bins  according  to 
grade.  A cargo  of  200,000  bushels  can  thus  be  unloaded 
in  two  hours,  while  sj>outs  on  the  other  side  of  the  elevator 
reload  it  into  cars,  five  to  ten  at  a time,  filling  a cur  in 
from  five  to  ten  minutes,  or  the  largest  canal  boat  in  an  hour. 
The  entire  work  of  unloading,  storing,  and  reloading  adds 
only  one  cent  to  the  price  of  a bushel  of  wheat 

The  great  wheat-growing  States  like  Minnesota  have 
established  systems  of  inspecting  and  grading  wheat  under 
State  sujjervision.  In  Minnesota  the  system  is 
carried  out  by  the  Railway  and  Warehouse  Com-  l^^4Ct,ag 
mission,  which  fixes  and  defines  the  different  gratjiBg. 
grades  of  wheat  and  directs  the  work.  At  pre- 
sent there  are  18  grades  recognized  in  tins  State.  The 
first  is  described  as  “No.  1,  hard  spring  wheat,  sound, 
bright,  and  well  cleaned,  com|K>sed  mainly  of  hard  ‘Scotch- 
Fife/  weighing  not  less  than  58  lb  to  the  measured  bushel.” 
The  second  grade  is  known  as  “No.  1,  northern  spring 
wheat,  sound,  and  well  cleaned,  composed  of  the  hard  and 
| soft  varieties  of  spring  wheat”  So  the  varieties  run — 
i “No.  2,  northern M;  “No.  3,  northern,”  Ac, — down  to 
! the  18th,  which  is  “no  grade.”  The  official  inspectors 
examine,  grade,  and  sample  the  wheat  in  the  cars  in  which 
it  is  received  at  the  great  markets  or  elevators.  The  cars 
are  sealed  at  the  point  of  original  shipment.  The  first 
thing,  therefore,  is  to  examine  the  seals  to  see  that  they 
are  unbroken.  The  inspector  then  samples  and  examines 
the  wheat,  and  enters  the  grade  upon  a blank  opposite 
the  number  and  letters  of  the  car.  His  tag  and  sample 
go  to  the  wheat  exchange  or  chamber  of  commerce,  where 
they  arc  exposed  in  small  tin  pans,  and  form  the  hosts  of 
the  trading.  A few  years  ago  the  wheat  received  from 
the  North-West  was  very  clean  indeed,  but  since  the  new 
land  has  all  been  cultivated  the  fields  arc  growing  more 
weedy,  with  the  result  that  the  wheat  brought  in  is  becom- 
ing mixed  with  oats  ami  seeds  of  weeds,  requiring  more 
careful  se|jarating  and  inspection.  After  the  inspector  has 
finished  his  work  the  cars  are  resealed  with  the  State  seal, 
and  await  the  orders  of  the  purchaser.  The  delay  will  not 
ordinarily  be  more  than  one  day.  The  Commission  keeps 
j complete  records  and  samples  of  each  car  until  the  wheat 
has  i«wsed  entirely  out  of  the  market.  When  disputes 
occur  as  to  tlie  grade  they  can  thus  be  instantly  settled. 
If  the  grade  is  changed  after  a second  examination  the 
State  pays  the  expense  of  the  insjwction ; if  not,  it  is  paid 
by  the  agent  who  raises  the  objection.  Only  about  5 per 
cent  of  the  samples  are  ever  reinspected,  and  in  lees  tlrnn 
2 i»er  cent,  of  these  is  the  grade  changed.  The  Com- 
mission collects  the  small  fee  of  20  cents  a car  for  its 
services  as  inspector,  and  later  weighs  all  the  wheat  as  it  is 
distributed  into  the  elevators.  This  small  charge  pays  all 
the  ex|»enses. 

The  tmn»i>ortation  of  the  wheat  from  the  fields  of  the 
North-West  to  the  seaport  is  a business  of  tremendous 
magnitude.  Most  of  this  wheat  goes  by  way  of  the  lakes 
through  the  Sault  de  Sainte  Marie  canal  to  Buffalo,  where 
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it  is  shipped  by  mil  or  inland  canal  to  New  York,  Phil- 
adelphia, or  Baltimore.  Duluth,  on  Lake  Superior,  is,  sur' 
irising  to  say,  the  second  port  in  the  United 
Traa%»  State#  in  point  of  tonnag.1.  The  Saultde  fc?ointe 
ponsHoa.  pmM  two  and  a half  times  as 

much  tonnage  during  the  eight  months  it  is  open  as  the 
Sue#  canal  passes  in  the  entire  year.  The  cheapest  trans- 
portation in  the  world  is  found  upon  these  lakes,  the  rate 
being  only  three- fourths  of  a mill  |»er  ton  of  wheat  jwr 
mile.  The  greater  lake  vessels,  called  “ Whalebacks,”  carry 
cargoes  up  to  *250,000  bushels  a bulk  difficult  to  conceive. 
700  bushels  is  a car-load.  At  that  rate  the  cargo  of 
250,000  bushels  will  till  360  American  cars,  or  0 trains  of 
40  care  each.  At  20  bushels  to  the  acre,  this  single  cargo 
would  represent  the  yield  of  two  and  a half  farms  of  5000 
acre#  each,  like  that  deacrib  jd  above,  with  every  acre  in 
cultivation.  The  railways  of  the  North-11  est  have  a mono- 
poly of  the  business  of  hauling  wheat,  with  the  result 
that  it  costs  20  cents  to  ship  a bushel  of  wheat  from  the 
Dakota  fields  to  Duluth,  which  is  as  much  as  it  ctwts  to 
forward  it  from  Duluth  to  Liverpool.  The  bushel  of 
wheat,  or  an  equivalent  amount  of  flour,  cun  be  shipped 
from  Minneapolis  or  Duluth  to  almost  any  point  in  western 
Europe  for  from  20  to  25  cents. 

What  are  the  prospects  of  wheat  production  in  the 
United  States!  in  his  presidential  address  before  the 
p occta  Irtish  Association  for  the  Advancement  of 
oTwhtmt  Science  (1000),  Sir  William  Crook**#  painted  a 
produce  rather  dork  picture  of  the  future  of  the  world  s 

tioa,  wheat  production.  Among  other  things  he  said, 

“ Jt  is  almost  certain  that  within  a generation  the  ever-in- 
creasing i>opulatioii  of  the  United  State#  will  consume  all 
the  wheat  grown  within  its  borders,  and  will  be  driven  to 
import  like  ourselves.”  Americans  think  that  this  state- 
ment is  altogether  too  pessimistic.  Not  sufficient  account 
had  been  taken  of  the  uncultivated  land  in  farms,  ami  of 
the  possibilities  of  improving  the  yield,  and  still  further 


caput.  At  eight  bushels  }>er  caput,  the  people  in  these 
twelve  States  alone  eould  produce  1,120,000,000  bushels, 
or  420,000,000  bushels  more  than  will  be  required  by  the 
population  of  133,000,000  expected  by  1933.  This  is  a 
great  manufacturing  a*  well  a#  a great  agricultural  region, 
and  it  is  here,  therefore,  that  a large  part  of  this  increase 
in  population  will  be  found. 

It  is  evident  that  there  is  great  room  for  improvement 
also  in  the  matter  of  yield  per  acre.  The  average  yield  of 
wheat  per  acre  has  increased  slowly  in  recent  years.  So 
long  as  there  wo#  m>  much  virgin  land  to  be  tmwght  under 
cultivation,  it  in  surprising  that  it  has  increased  at  all, 
since  the  tendency  everywhere  is  to  “skiu”  the  nch,  new 
lands  first.  Mr  B.  W.  Snow,  formerly  one  of  the  statis- 
ticians of  the  United  State#  Department  of  Agriculture, 
has  shown  {The  Forum , voL  xxviii.  p.  94)  that  the  pro- 
during  caj.ar.ity  of  the  wheat  laud*,  under  ^YoumbU 
wrotlmr,  incr»u«l  steadily  dunng  the  jwnod  IBHMSSSt. 
He  distinguish.*  between  the  actual  yield  and  the 
producing  rojmeity,  and  hages  his  comjwrieon  npon  the 
latter.  He  takes  the  average  for  each  year  of  five  years 
between  1880  1899,  and  shows  that  the  producing  capacity 
tier  acre  increased  0'5  bushel  between  the  first  and  the 
second  jieriod,  13  bushels  between  the  second  and  the 
third,  and  I f bushels  between  the  third  and  the  fourth. 
In  the  jieriod  1880-84,  inclusive,  the  maximum  capacity 
w.is  a little  less  than  14  bushels  while  in  the  ja-nod  I89o- 
99  the  maximum  eajiacity  exceeded  slightly  17  bushels 
an  increase  of  3 2 bushels  Jier  acre,  or  23  per  cent  in  less 
than  twenty  venrs.  He  says,  “To  account  fix  thus  in- 
crease in  the  potential  yield  in  our  wheat-fields  irony 
factors  must  lie  taken  into  consideration.  Among  tb«e 
niav  be  roentionc.1  improved  methods  of  ploughing,  tun 
drainage,  use  of  the  |ires»  drill,  which  results  in  greater 
immunity  agninst  winter  killing,  crop  rotation,  and,  to  * 
very  small  extent,  fertilization.  An  important  fait  or  to 
I*.  mentioned  in  this  connexion  is  the  change  in  the  dis- 


great  cereal -producing  region  described  above,  let  ua  sec 
what  the  prospects  are  for  increasing  the  acreage  and  the 
yield.  The  fact  that  these  State#  contain,  according  to 
the  lost  census,  over  100,000,000  acre#  of  unimproved 
land,  already  enclosed  in  farms,  suggests  at  Once  the  great 
Inedibilities  in  wke.it.  Bat  all  this  land  is  not  immediately 
available  for  cultivation.  The  availableness  of  the  unim- 
proved land  in  these  State#  is  chiefly  a question  of  popu- 
lation and  physical  feature#.  In  State#  like  New  York 
and  Pennsylvania,  which  are  much  broken  up  by  hills  and 
mountains,  and  hare  already  a large  population,  it  is  prob- 
able that  the  land  available  for  wheat  cultivation  is  now 
nearly  all  taken  up,  although  they  still  have  30  per  cent,  of 

unimproved  laud  in  forms.  In  the  great  States  of  Michigan,  , ,,t  ......j  

Missouri,  Wisconsin,  Minnesota,  and  the  Dakotas  there  ia  time,  what  may  we  not  expect  in  the  way  of  urge  aero 
still  40  to  50  per  cent,  of  unimproved  land  in  farms.  There  yields  before  we  experience  the  hardship#  of  a true  wuea 


totter  suited  to  them  ; while  at  the  same  time  the  wnew 
acreage  wo#  increased  in  districts  having  a better  ni  i . 
yield”  He  j.redicts  that  “the  increaae  in  the  acre  yields 
in  this  country  lias  only  begun.  All  that  has  been  iwcmn- 
jiliahed  during  the  period  nnder  review  may  be  attnhutevj 
Pi  imjirovumentH  in  implements  for  jirejiaring  the  so  am 
planting  the  seed.  Wheat  is  grown  year  “ft"ywr  without 
n>tation — except  in  a few  cases-  ‘ ^ 


m « a third  or  more  of 

our  wheat  acreage  ; not  one  acre  in  fifty  i#  directly  fertilised 
for  the  crop,  and  only  a minimum  amount  of  attention  is 
given  to  the  betterment  of  seed  stock.  If,  m the  h«j 
of  what  cannot  be  considered  less  than  careless  and  inc  - 
cient  agricultural  practice,  we  have  increased  the  w ta 
capacity  of  our  land  by  3*2  bushels  per  acre  in  so  short  a 


) per  cent,  ot  uninq 
ore  few  mountains  and  hill#  in  the#.*  States,  and  there  is  still 
room  in  ttiera  for  a Large  population.  It  is  evident  that 
iu  States  like  these  wheat  culture  i#  destined  to  increase 
greatly.  Twelve  State#  in  this  vast  cereal -growing  region 
— Ohio,  Indiana,  Illinois,  Missouri,  Kansas,  Nebraska, 
Mu  lligan,  Iowa,  Wisconsin,  Minnesota,  North  and  South 
Dakota — still  have  from  20  to  40  per  cent,  of  unimproved 


xpenence  i 

famine?” 

Cotton. 

Soil  and  climatic  conditions  restrict  the  cultivation  of 
cotton  to  a group  of  States  in  the  southern  portion  o 
America  constituting  less  than  one-fourth  of  the 


area  of  the  United  States,  yet  these  State#  grow  ( 


60 


land  in  farms.  The  total  area  of  those  States  is  nearly  per  cent  of  all  the  cotton  consumed  in  the  world.  Th«s 
four  time#  that  of  France.  Their  soil  is  primarily  a#  fertile  total  value  of  the  annual  crop  is  exceeded  among  the 
a#  bora  If  we  put  the  population  of  France  at  40,000,000,  cultivated  crops  of  the  United  States  only  by  Indian 
the  State#  in  question  could,  at  the  same  ratio,  support  corn,  which  is  grown  in  every  State,  and  about  one  year 
a population  of  140,000,000.  I ranee  produced  during  j in  four  by  wheat,  which  is  grown  in  almost  everyBtate. 
the  five  years  ending  lb97  eight  bushel#  of  wheat  per  i It#  production  engages  almost  exclusively  7,u00,0w  o 
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tin*  people,  and  its  handling  for  domestic  and  foreign 
markets  employs  tlic  capital  or  labour  of  several  millions 
more. 

Cotton  is  limited  by  climatic  conditions  to  the  States 
sooth  of  latitude  37"  N.  The  essential  features  of  the 
climate  in  this  section  are  the  long  warm  season  and  the 
peculiar  distribution  of  the  rainfall.  Cotton  is  a sun 
plant.  Fluctuations  in  yield  per  acre  in  a given  place 
are  less  in  the  case  of  cotton  than  in  any  other  product  of 
the  soil ; in  other  words,  a certain  amount  of  sunlight 
produces  a certain  amount  of  cotton.  This  may  be  due 
to  the  greater  uniformity  of  all  the  climatic  conditions 
obtaining  in  the  cotton  belt;  but  the  determining  con- 
dition as  between  different  sections  is  the  amount  of  light 
and  heat  distributed  over  the  required  number  of  months. 
This  period  is  ordinarily  measured  by  the  date  of  the  last 
killing  frost  in  the  spring  and  of  the  earliest  frost  in  the 
fall.  Cotton-picking  may  lie  extended  far  into  the  winter, 
but  the  first  killing  frost  stops  the  active  growth  of  the 
plant,  and  by  killing  the  blossoms  and  young  bolls  puts  an 
end  to  the  production  of  cotton  for  that  season.  Cotton 
requires  for  its  development  from  six  to  seven  months 
of  favourable  growing  weather.  It  thrives  in  a warm 
atmosphere,  even  in  a very  hot  one,  provided  it  is  moist 
and  the  transpiration  does  not  overtax  the  leaves.  The 
plant  requires,  however,  an  abundant  supply  of  moisture 
during  the  growing  stage.  A rainfall  increasing  from  the 
spring  to  the  middle  of  summer  and  then  decreasing  to 
autumn  is  probably  the  most  favourable  condition  for  the 
production  of  this  crop.  These  are  exactly  the  conditions 
that  prevail  in  the  cotton  States.  Cotton  grows  more  or 
leas  successfully  on  nearly  all  kiuds  of  soil  within  this 
climatic  belt.  Light  sandy  soils,  loams,  heavy  clays,  and 
sandy  “bottom  land*’’  will  all  grow  it,  though  not  with 
equal  success.  Sandy  uplands  produce  a short  stalk, 
which  bears  fairly  well.  Clay  and  bottom  lauds  grow  a 
plant  of  large  size,  yielding  less  lint  in  proportion.  The 
b»>t  soils  for  cotton  are  the  medium  grades  of  loam.  The 
cotton  soil  should  lie  of  a quality  to  maintain  very 
uniform  conditions  of  moisture.  Sudden  variations  in 
the  amount  of  water  supplied  injure  the  plant  decidedly, 
A sandy  soil  does  not  retain  water ; a clay  soil  maintains 
too  much  moisture  and  causes  the  plant  to  take  on  too 
rank  a growth.  The  best  soil  for  cotton,  therefore,  is  a 
deep,  well-drained  loam.  Cotton  is  successfully  grown  in 
the  south  on  nearly  all  kinds  of  soils,  from  the  piny 
r:dge  soils  of  North  Carolina  to  the  rich  bottom  soils  on 
the  Mississippi. 

The  cotton  growing  States  include  those  on  the  Atlantic 
elope  from  North  Carolina  to  Florida  and  on  the  gulf 
from  Florida  to  New  Mexico ; also  the  south-western 
portion  of  Tennessee,  the  State  of  Arkansas,  and  a portion 
of  Oklahoma.  A little  cotton  has  also  been  grown  in 
l uh  and  California.  The  cotton-growing  region  measures 
over  550,000  square  miles,  which  is  about  one-fourth  of 
the  total,  or  one-third  of  the  settled,  area  of  the  United 
•States.  In  1890  over  50  per  cent,  of  this  was  in  farms, 
and  over  20  jier  cent,  was  improved,  but  only  about  5 per 
cent,  of  the  total  area,  or  one-tenth  of  the  area  in  farms, 
and  one-fourth  of  the  area  of  improved  land,  is  annually 
cultivated  in  cotton.  Since  the  present  methods  of  culti- 
vation require  about  two  and  one-half  acres  to  produce 
one  400-pound  bale,  the  area  now  in  farms  in  this  section 
would,  if  all  cultivated  in  cotton,  produce  over  80,000,000 
“•ikw.  So  far,-  therefore,  as  climatic  conditions  are  con- 
cerned, the  Southern  States  could  produce  eight  times  as 
t^ueh  cotton  as  they  have  ever  done  without  taking  in  any 
more  land. 

The  question  of  laliour  required  for  the  production  of  a 
c°tton  crop  is  a serious  one.  Exfiert  estimates  place  the 


amount  of  human  labour  at  about  54  per  cent,  of  the 
whole  expense  of  growing  the  crop.  This  is  a much  higher 
ratio  of  the  cost  of  labour  than  is  found  in  moat 
other  industries.  It  exceeds  the  cost  of  labour  r* 

in  corn,  and  wheat-growing,  and  also  in  manufacturing 
industries.  In  the  cotton  mills  reporting  to  the  Depart- 
ment of  Laliour  the  average  cost  of  labour  employed  is 
only  about  28  per  cent.  In  1880  tbe  people  in  the  cotton 
belt  produced  an  average  of  231  pounds  of  cotton  per 
caput ; in  1 890  this  had  been  increased  to  254  ; and  in 
the  State  of  Mississippi,  where  conditions  are  most  favour- 
able, the  production  per  caput  was  427  pounds  in  1889. 
With  their  present  population,  and  under  present  con- 
ditions, the  Southern  States  yield  300  jiounds  per  caput. 

| The  total  population  of  the  cotton  States  may  be  fairly 
placed  at  15,000,000.  This  population  could  easily  pro- 
duce a fur  larger  crop  than  it  does  now,  for  there  is  great 
room  for  improvement  in  methods  of  cultivation  and 
fertilization.  There  arc  three  classes  of  farmers  engaged 
in  cotton  cultivation,  namely,  owners  of  the  land,  renters 
, who  pay  money  rental,  and  share  croppers.  In  the  ten 
princqtal  cotton  States,  according  to  the  census  of  1890, 
there  w'ere  57  per  cent,  of  the  first  class,  15  per  cent,  of 
the  second,  and  28  i**r  cent,  of  the  third. 

The  result  of  a careful  inquiry  as  to  the  cost  of  produ- 
cing cotton  in  the  United  States,  math*  in  1897  by  the 
Department  of  Agriculture,  gives  an  average  cost  per  acre 
on  upland  farms  of  $ 15.4 2 and  the  average  total  return 
of  cotton  fibre  and  seed  $19.03,  the  average  net  profit 
being  $3.61.  The  average  yield  U 255*6  pounds  of  lint 
and  16  pounds  of  seed  j*er  acre,  and  the  average  price 
: of  lint  6*7  cento  per  pound  and  of  seed  11*9  cento  per 
bushel.  The  average  cost  of  picking  one  hundred  pounds 
of  cotton  is  44  cento  and  tbe  average  cost  of  producing 
lint  cotton  in  all  the  States  and  territories  is  5*27  cento 
per  pound.  Eighty  per  cent,  of  the  cotton  plantations 
reporting  in  1896  showed  a profit  and  20  per  cent,  a lose. 

Figure  1 shows  in  a graphic  manner  the 
record  of  cotton  production  in  the  United  ^'^tUtt,ca 
States  every  tenth  year  from  1790  to  1890,  Exports, 
and  also  for  the  year  1895  ; the  portion  of 
each  crop  consumed  at  home  (divided  between  north 
and  south),  and  the  portion  exjwrted. 

A cotton  crop  of  9,000,000  hales,  such  as  that  of 
1899,  represents  at  7 cents  a jiound  a money  value  of 
$300,000,000.  Of  this  amount,  70  jx-r  cent  is  exported, 
bringing  into  the  country  about  $210,000,000.  Basing 
the  calculation  on  the  average  price  of  each  year,  the 
cotton  crops  in  America  for  the  last  one  hundred  years 
have  been  worth  $15,000,000,000.  During  the  hundred 
vears  about  82,000,000,000  pounds  have  been  exported, 

I representing  a value  of  $11 ,000,000,000.  In  1790  Great 
! Britain  received  from  America  something  less  than  one 
i six-hundredth  j*u*t  of  her  total  cotton  imports,  but  ^ only 
fifty  years  later  she  received  from  the  Southern  States 
! four-fifths  of  all  the  cotton  she  used ; and  the  South  has 
i always  maintained  aud  still  maintains  its  position  in  rela- 
| tion  to  the  cotton  consumption  of  the  world.  It  has 
never  supplied  less  than  80  per  cent,  of  the  cotton  used 
' by  Great  Britain  and  the  United  States  together,  ami  in 
I 1892  tbe  Southern  cotton  formed  82  per  cent,  of  the 
' total  amount  consumed  in  these  two  countries. 

In  the  next  chart  (Fig.  2)  an  attempt  is  made  to 
I present  in  somewhat  greater  detail  the  chief  facto  with 
I regard  to  area,  production,  exports,  and  values  of  the 
cotton  crop  during  the  ten  years  from  1886  to  18%.  It 
shows  that  an  average  area  of  a little  less  thau  20,000,000 
acres,  cultivated  each  year,  has  produced  in  these  ton 
years  a total  of  over  36,000,000,000  pound*,  valued  at 
I more  than  $3,000,000,000.  Of  the  total  production  of 
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I Shaded  Blocks  show  that  portion] 
or  the  total  PRODUCTION  NH  Z.H  ts 
CONSUMES  TN  THE  UNITEO  STATES. 
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these  ten  years  we  exported  24,600,000,000  pounds,  worth  j more  promptly  or  more  generously  to  judicious  fertilization 
so  050  000  000  The  amount  exported  was  68*3  per  cent,  than  does  the  cotton  plant.  The  results  obtained  upon 
of ’the ’entire  production,  leaving  only  31*7  per  cent,  for  about  fifteen  hundred  representative  cotton  plantations  in 
home  consumption.  The  average  yield  per  acre  during  the  five  Atlantic  coast  States —North  Carolina,  South 
the  last  ten  years  was  only  181  pounds  and  the  average  Carolina,  Georgia,  Alabama,  and  Honda,  where  fertilizers 
New  York  price  was  nearly  9 cents  per  pound,  making  have  keen  longest  anil  most  used— were  tabulated  accord- 
tho  average  value  per  acre  nearly  $16.  tug  to  the  cost  of  fertilizer  pur  acre.  Six  classes  were 

‘ formed,  ranging  from  under  one  dollars 

Millions  or  bales  or  400  lb.  wiignt  worth  to  si x dollars' worth  and  over  of 

I 2 3 4 5 0 7 B 9 101112  fertilizer.  The  planters  who  spent  an 

* VT"^  T T 1 I I \ 1 T avenM$e  of  74  cents  for  fertilizers  per 

* 20  M 7901  if  ‘ acre  made  an  average  profit  of  $4.62; 

?0  t BO  of  EXPLANATION  J those  who  spent  from  $1.00  to  $2,00 

? IL  * Shao£D Blocks  s^ow  that  POff7iQN\  for  fertilizers  made  a profit  of  $5.09; 

z in  ifiitfil  or  rue  total  ppoouctidh  which  is  . nA  _ (xe  a-,  \ i - 

5 18  C0HSUM6D  ,N  TH£  UM0  $UTIS.  *roT"  f J a 0 > 

t3  n t»-i  c from  $,3.00  to  $4.00,  a profit  of  $*j.91  ; 

5 17  |>a20|J EH to*™  ^Soum  ] from  WiQ0  tQ  ^5.00,  a profit  of  $7.96 ; 

8 iflOi  15301  ! " '"I  1'  from  $0.00  to  $6.00,  a profit  of  $8.76 ; 

S B92  1 *nd  t^lose  whose  fertilizers  cost  them 

* | r~ — j ~~x_  $6.00  and  more  per  acre  made  a profit 

£ iI34]i65oto|  ' 1 of  $12.51.  The  word  profit  was  used 

^ fMJmS==r- — 1 in  this  investigation  to  mean  “ the 

£ 1 [ 1 excess  of  returns  over  expenses,  in- 

5101  50, 1564§^  | eluding  the  theoretical  one  of  rent.1* 

y upjir- 1 i u Some  small  charges,  such  as  bsur- 

i 1 6.»5  |,07  ! — 1 j ance,  repairs,  renewals,  and  supervision, 

u»  1 1 .35.1 68 1 1 J I were  omitted.’'  “It  is  evident  from 

? .1  L-  J ■ ■ "I r--lJ — . { the  figures  above  that  the  point  of 

£ H -S3 1 1 890 | | ; 1 J j diminishing  returns  was  not  reached, 

< 626 ! 1 895^  1 ‘ ~A  ] when  the  crop  was  profitable,  at  any 

J ■ -- , , -T-  v • ? 'I  degree  of  fertilization."  The  total 

f'ig*  4*  number  of  plantations  reporting  losses 

Most  interesting  and  instructive  are  the  results  of  the  is  only  15  per  cent.  “The  returns  from  the  planters 
- investigations  made  by  the  Department  of  Agri-  who  suffered  a loss,  while  at  first  seeming  to  indicate 

rt  MrB*  culture  in  1897  with  regard  to  the  use  of  ferti-  a conclusion  contrary  to  the  above,  in  reality  do  not, 
lizers  upon  cotton.  They  show  that  no  plant  responds  because  their  crops  were  subject  to  abnormal  conditions 
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pounds  of  potash,  and  20  pounds  of  phosphoric  acid  in 
suitable  form,  made  on  fair  average  land,  containing  a 
reasonable  amount  of  humus,  such,  for  example,  as  would 
without  fertilizer  produce  250  pounds  of  lint  per  acre, 
would  usually  double  this  crop.  Cotton-seed  meal,  the 
offal  of  fisheries,  abattoirs,  ifec.,  arc  the  commonly  used 
sources  of  nitrogen  : the  Kuuemhosuhatcs  are  made  from 


Digitized  by  Google 


states]  AGRICULTURE  221 


Carolina,  Tennessee,  or  Florida  phosphates ; and  tho  1 
potash  salts  are  imported  from  Germany.  These  are 
commonly  mixed  to  produce  a fertilizer  containing  about 
2$  per  cent,  of  nitrogen,  9 per  cent,  of  soluble  and 
reverted  phosphoric  acid,  and  2 per  cent  of  potash. 
Such  a fertilizer  can  usually  be  laid  down  upon  the  farms  ; 
in  the  cotton  country  for  about  $5.00  per  acre  for  tho 
above  amounts.  Five  dollars  invested  in  this  kind  and 
amount  of  fertilizer  will,  upon  land  of  the  character 
described,  with  favourable  weather,  produce  an  increase 
in  the  crop  amounting  to  $10.00  to  $15.00.  Fertilizers 
are  gradually  being  introduced  throughout  tho  cotton 
country,  with  tho  exception  of  the  rich  bottoms  of  the 
Mississippi  and  the  black  prairieH  of  Texas,  where  they 
have  so  far  never  been  needed. 

Great  improvements  have  also  been  made  in  the  im- 
plement* and  in  the  methods  of  cultivation.  This  crop, 
which  under  the  Blave  system  was  cultivated  almost 
entirely  with  the  hoe,  is  now  cultivated  wholly  with 
machines.  On  many  plantations  the  hoe  is  used  only 
once,  to  thin  the  cotton.  The  culture  is  carried  out  with 
horse  cultivators  and  is  prosecuted  os  long  as  the  growth 
of  the  plant  continues,  or  until  the  actual  fruiting  begins. 
According  to  the  reports  to  the  Department  of  Agriculture 
the  percentage  of  each  item  in  the  total  average  cost  of 
cultivating  a crop  of  cotton  is  as  follows  : — Rent  of  land, 
19  ; ploughing,  18  ; seed,  1;  planting,  2;  fertilizers  and 
distributing,  9 ; thinning  and  hoeing,  8 ; picking,  22 ; 
ginning  and  pressing,  lugging  and  tics,  1 1 ; wear  and  tear 
on  implements,  3 ; marketing  and  other  expenses,  7 per 
cent.  It  will  lie  seen  that  picking  is  much  the  most 
expensive  item  in  cotton  cultivation.  The  great  desideratum 
still  is  the  cotton-picking  machine. 

The  cotton-plant  has  undergone  a remarkable  develop- 
ment since  its  introduction  in  the  southern  States.  The 
Varieties  cu^‘VAb'd  cottons  of  to-day  differ  much  from 
the  original  form  of  Gottypium  herbaceum , which 
prrxluced  seed  cotton,  w'hose  lint  was  only  25  per  cent, 
of  its  weight,  and  had  a staple  only  20  to  30  mm.  long. 
Under  the  influence  of  the  climate,  soils,  and  cultivation 
of  these  States  the  proportion  of  lint  has  been  greatly 
increased,  reaching  as  high  as  30  and  even  40  per  cent,  in 
some  varieties ; while  the  length  of  the  staple  has  increased 
correspondingly,  reaching  in  a few  varieties  a length  of  50 
or  even  60  mm.  In  only  a few  varieties,  however,  have 
we  obtained  this  great  increase  in  both  percentage  of  lint 
and  length  of  staple.  Usually,  when  the  length  and  fine- 
ness of  the  staple  are  increased  the  weight  is  reduced,  and 
rire  versa.  In  cases  where  both  length  of  fibre  and  weight 
have  been  increased  the  cotton  runs  down  again  very 
rapidly,  first  usually  in  the  weight  produced.  Cotton  is 
a plant  which  supports  easily  and  responds  quickly  to 
differences  in  environment,  soil,  climate,  treatment,  and 
aiauures,  and  can  thus  lx;  greatly  modified  in  form  and 
habit  in  a few  successive  generations.  The  flowers  are 
°l*en ; the  pollen  is  produced  in  great  abundance,  and  is 
borne  upon  the  slightest  breeze.  The  stigmas  are  well 
above  the  anthers,  so  that  cross- fertilization  is  easy  and 
common.  Seeds  from  the  earlier  maturing  bolls  produce 
plants  yielding  a longer  lint  than  those  from  the  later- 
npeoed  bolls  on  the  same  plant.  Some  varieties  produce 
a bmg,  silky  fibre  when  grown  in  rich,  moist  soil,  but 
lose  these  qualities  when  grown  on  the  jnxirer  hill 
lands.  A variety  which  has  been  grown  for  years  in  the 
northern  belt  of  the  cotton  region  will  mature  its  whole 
cr,)P  at  the  same  time,  while  the  same  variety  grown  for 
a few  years  in  the  southern  part  of  tho  belt  will  continue 
jo  ripen  through  several  weeks,  though  the  total  yield  will 
be  no  greater.  With  this  natural  tendency  to  vary,  and 
with  all  these  forces  to  iiu|>el  the  plant  to  change  its  form 


or  habit,  varieties  are  multiplied  indefinitely,  even  without 
the  help  of  the  cultivator.  Of  true  botanical  varieties, 
however,  there  are  few,  if  any  ; while  the  agricultural 
varieties,  no  called,  are  almost  innumerable.  The  result 
of  this  natural  tendency  of  the  plant  is  that  the  names  of 
agricultural  varieties  are  in  great  confusion,  and  there  is 
a good  deal  of  humbugging  connected  with  the  business 
of  selling  cotton-seed  for  planting.  Tho  natural  tendency 
of  this  variation  is  always  back  towards  its  original  form. 
Unusual  fruitfulness  always  results  in  loss  of  vitality,  and 
the  original  form,  yielding  a small  crop,  always  lias  the 
greater  vitality,  and  so  a greater  prepotency  in  cross- 
fertilization.  As  a result  of  this  law,  constant  care  in  the 
selection  of  seed  is  essential  in  order  even  to  keep  an  im- 
proved variety  up  to  its  present  standard.  Only  the  seed 
from  the  finest  typical  plants  should  be  saved  and  used.  The 
neglect  of  these  principles  leads  surely  to  degeneration  of 
the  so-called  improved  variety.  In  this  way  planters  are 
often  disapiK>inted  with  the  results  secured  from  high- 
priced  seed  of  new  varieties,  for  which  great  claims  are 
made  by  their  originators,  and  large  prices  paid.  The  old 
method  of  saving  seed  for  planting  was  to  take  a sufficient 
number  of  bushels  just  as  they  came  from  the  gin.  The 
new  method  of  selecting  the  best  plants  only  of  the  typical 
form  is  resulting  in  the  steady  improvement  of  the  cotton- 
plant.  If  it  is  intelligently  pursued  by  a large  number  of 
planters  for  another  century,  or  even  a score  or  two  of 
years,  it  will  certainly  result  in  the  still  further  improve- 
ment of  this  wonderful  plant.  The  great  desire,  of  course, 
is  to  secure  a cotton-plant  which  will  yield  a maximum 
amount  of  fibre  of  the  longest  and  finest  staple.  It  is 
believed  by  experts  that  cotton  will  be  improved  steadily 
until  this  end  is  reached. 

The  culture  of  cotton  must  be  a clean  one.  It  is  not 
necessarily  deep  culture,  and  during  the  growing  season 
the  cultivation  is  preferably  very  shallow.  The  Cahun. 
result  of  this  is  a great  destruction  of  the  humus 
of  the  soil,  and  great  leaching  and  washing,  es]*ecially  in 
the  light  loams  of  the  hill  country.  The  main  object, 
therefore,  of  the  cotton-planter  is  to  prevent  erosion. 
Wherever  the  planters  have  failed  to  guard  their  fields  by 
hillside  ploughing  and  terracing,  these  have  been  ex- 
tensively denuded  of  soil,  rendering  them  barren,  and 
devastating  other  fields  lying  at  a lower  level,  which  arc 
covered.  The  hillsides  have  to  be  gradually  terraced  with 
tho  plough  upon  almost  an  exact  level.  On  the  better 
farms  this  is  done  with  a spirit-level  or  compass  from  time 
to  time,  and  hillside  ditches  put  in  at  the  proper  places. 
In  the  moist  bottom-lands  along  the  rivers  it  is  the  custom 
to  throw  the  soil  up  in  high  lads  with  the  plough,  and 
then  to  cultivate  them  deep.  This  is  the  more  common 
method  of  drainage,  but  it  is  an  expensive  one,  as  it  lias 
to  1h?  renewed  ever}*  few  years.  More  intelligent  planters 
drain  their  bottoms  with  underground  or  oj>en  drains.  In 
the  case  of  small  plantations  the  difficulties  of  adjusting 
a right-of-way  for  outlet  ditches  have  interfered  seriously 
with  this  plan.  Many  planters  question  the  wisdom  of 
deep- breaking  and  subsoil ing.  There  is  no  question  that 
a deep  soil  is  better  for  the  cotton-plant ; but  the  ex^nse 
of  obtaining  it,  the  risk  of  injuring  the  soil  through  leach- 
ing, and  the  danger  of  bringing  poor  soil  to  the  surface, 
have  led  many  planters  to  oppose  this  plan.  Sandy  soils 
are  made  thereby  too  dry  and  leachy,  and  it  is  a question- 
able proceeding  to  turn  the  heavy  clays  up  upon  the  top 
Planters  are,  as  a result,  divided  in  opinion  as  to  the 
wisdom  of  sulwoiling.  Nothing  definite  can  bo  said  with 
regard  to  a rotation  of  crojw*  upon  the  cotton  plantation. 
Planters  appreciate  generally  the  value  of  broad -leaved 
and  narrow-leaved  plant*  and  root  crops,  but  there  is  an 
absence  of  exact  knowledge,  with  tho  result  that  their 
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practices  are  very  varied.  It  is  believed  that  the  rotation  1 
must  differ  with  every  variety  of  soil,  with  the  result  that 
each  planter  has  his  own  habit  in  this  respect,  and  little 
ean  be  said  in  general.  A more  careful  study  of  the 
physical  as  well  as  the  chemical  properties  of  a soil 
must  precede  intelligent  experimentation  in  rotation.  This 
knowledge  is  still  lacking  with  regard  to  most  of  the  cotton 
soils.  The  only  uniform  practice  is  to  let  the  fields  “rest  " 
when  they  have  become  exhausted.  Nature  then  restores 
them  very  rapidly.  The  exhaustion  of  the  soil  under 
cotton  culture  is  chiefly  due  to  the  loss  of  humus,  and 
nature  soon  puts  this  luck  in  the  excellent  climate  of  the 
cotton -growing  country.  Fields  considered  utterly  used 
up  and  allowed  to  “rest”  for  years,  when  cultivated  again, 
l lave  produce!  better  than  tho«3  which  had  been  under  a 
more  or  less  thoughtful  rotation.  In  spite  of  the  clean 
culture,  good  crops  of  cotton  have  been  grown  on  some 
soilt  in  the  south  for  more  than  forty  successive  yeans. 
The  fibre  takes  almost  nothing  from  the  land,  and  where 
the  seeds  are  restored  to  the  soil  in  some  form,  even  with- 
<*ut  other  fertilizers,  the  exhaustion  of  the  noil  is  very  alow. 

If  the  burning-up  of  humus  and  the  leaching  of  the  soil 
could  lie  prevented,  there  is  no  reason  why  a cotton  soil 
should  not  produce  good  croj»s  continuously  for  an  in- 
definite time.  Bedding  up  land  previous  to  planting  is 
almost  universal  The  Uxl  forms  a warm  naed-bed  in  the 
cool  weather  of  early  spring  and  holds  the  manure,  which 
is  drilled  in  usually,  to  better  advantage.  The  plants  are 
generally  left  2 or  3 inches  above  the  middle  of  the  row,  . 
which  in  4-foot  rows  gives  a elope  of  1 inch  to  the  foot,  ! 
causing  the  plough  to  lean  from  the  plants  in  cultivating, 
and  thus  to  cut  fewer  roots.  The  plants  arc  usually  cut 
out  with  a hoe  from  8 to  14  inches  apart.  It  seems  to 
make  little  difference  exactly  what  distance  they  are,  so  they 
are  not  wider  apart  on  average  Lind  than  1 foot.  On  rich  1 
bottom-land  they  should  bd  thinner.  The  soedii  dropjied 
Irom  a planter,  five  or  six  seeds  in  a single  line,  at  regular  , 


intervals,  10  to  12  inches  apart.  A narrow,  deep  furrow 
is  usually  run  immediately  in  advance  of  the  planter,  to 
break  up  the  soil  under  the  seed.  The  only  time  the  hoe 
is  used  is  to  thin  out  tins  cotton  in  the  row ; all  the  rest 
of  the  cultivation  is  by  various  forms  of  ploughs  and 
so-called  cultivator*.  The  question  of  deep  and  shallow 
culture  has  been  much  discussed  among  planters  without 
any  conclusion  applicable  to  all  soils  being  reached.  All 
grass  and  weeds  must  be  kept  down,  and  the  crust  mu«t 
be  broken  after  every  rain,  but  these  seem  to  be  the  only 
principles  upon  which  all  agree.  The  most  effective  tool 
against  the  weeds  is  a broad,  sharp  “ sweep,"  as  it  is  cftlkd, 
which  Likes  everything  it  meets,  while  going  shallower 
than  most  ploughs.  Harrows  and  cultivator*  are  used 
where  there  are*  few  weeds,  and  the  mulching  process  is 
the  one  desired.  The  date  of  cotton-planting  runs  from 
1st  March  to  1st  June,  according  to  situation.  Planting 
commences  early  in  March  in  Southern  Texas,  and  the  first 
blooms  will  appear  there  about  15tU  May.  Planting  may  be 
done  hb  late  as  15th  April  iu  the  Piedmont  region  of  North 
Carolina,  and  continue  aa  late  as  the  end  of  May.  The 
first  blooms  will  appear  in  this  region  about  loth  July. 
Picking  may  commence  on  10th  July  in  Southern  Texas, 
and  continue  late  into  the  winter  or  until  the  rare  frost 
kills  the  plant*.  It  may  not  begin  until  the  10th  of  Sep- 
tember in  Piedmont,  North  Carolina.  It  is  a peculiarity 
of  the  cotton-plant  to  lose  a great  many  of  its  blooms  and 
bolls.  When  the  weather  is  not  favourable  at  the  fruiting 
stage  the  otherwise  hardy  cotton-plant  displays  its  great 
weakness  in  this  way.  It  sheds  its  forms,  as  the  buds 
are  culled,  its  blooms,  and  even  its  half -grown  bolls  in 
great  numbers.  It  has  frequently  been  noted  that  even 
well -fei  til  ized  plants  upon  good  soil  will  mature  only  15 
or  20  i»er  cent,  of  the  bolls  put  on.  No  means  is  known 
so  far  for  preventing  this  great  waste.  Even  experts  are 
at  an  entire  loss  to  form  a correct  idea  of  the  cause  or  to 
apply  any  effective  remedy. 


Tallk  XVI. — Aarraye,  Production,  and  Value.,  Price*,  and  Exports  of  Cotton  in  the  Prilled  State*, 
1875-1 898. 1 


Year. 

Acreagt. 

1875 

Acne. 

10,803,030 

1876 

11,677.250 

1877 

12,600.000 

1878 

12.266,800 

1379 

12,595,500 

1880 

15,475,300 

1881 

16,710.730 

1382 

16.791,557 

1883 

16,777,993 

1884 

17,439.612 

1885 

18,300,865 

1886 

18,454.603 

1687 

18,641,06" 

1888 

19,058,51*1 

1889 

20,171,896 

1890 

20,809,053 

1S91 

20,714,937 

1892 

18,067,924 

1893 

19,525,000 

1894 

23,687,950 

1895 

20,184,808 

181*6 

23,278.209 

1397 

24,319,584 

1898 

24,967,295 

SST! 

l*r 

ACT'S,  j 


I'roJueUo*. 


Av«ra£it 
1 Farm  I 
Price 


Value. 


Hal** 

•4* 

•38 

*38 

•41 

*46 


*41 

•34 

*33 

•36 

•35 

•38 

*88 

•86 

•42 

*44 

*37 

*39 

■42 

*38 

•37 

•45 

•45 


mi**. 

Ceuta. 

4,632,313 

IP! 

4,474.0*59 

4,773,865 

9 ‘9 

10-5 

5,074,155 

8-2 

5.761.252 

102 

6,605,750 

9 8 

6,456,048 

100 

6.949,756 

9-9 

5,713,200 

9 0 

5,706,163 

9*2 

6,575,691 

8-5 

6,505,087 

8-1 

7,046,838 

8-5 

6,938,290 

8-5 

7,311,32-2 

8*3 

8,652,597 

6-6 

9,035,879 

7-3 

6,700,365 

8-4 

7.549,817 

7*0 

9,901,251 

7,161,091 

4*6 

7*6 

8,582,705 

6 6 

10,697,857 

6 6 

11,189,205 

5-7 

Dollara. 

233,109,945 

211,855.041 

235,721.194 

193,487.708 

212,140.987 

280,266,242 

294,135,447 

809,698,500 

250,594,750 

253,993,385 

269,989,812 

309,381,938 

837,973,458 

354,464,340 

402,951,814 

309,568,858 

326.513,298 

282,252,286 

274,479,637 

287.120,818 

260,338.096 

291,811,564 

319,491.412 

305,487,011 


Now  York  Closing  Prime  jxr 
Poum<1  ofi  Middling  Upland. 

Domestic 

tewnilw. 

May  of  Follow- 
log  Year. 

Fiscal  Year* 
bt^pnoiiig 
1st  July. 

1/m. 

Higk. 

Ixi  V. 

nigh. 

Crate. 

Cent*. 

crate. 

Cent*. 

llalr*  of  MM 
Jw.ilfvds. 

ISA 

l*A 

llfl 

131 

2,982,810 

12,’, 

121 

1011 

ns 

2,890,738 

Uf 

Hi 

101 

Ilf 

3,215,067 

Ml 

*4 

Hi 

13f 

3,256,745 

121 

i*A 

HH 

HI 

3,644,122 

US 

12 

10,', 

10j 

4,381,857 

lii 

121 

1*A 

12* 

3,479,951 

10J 

i«A 

104 

HI 

4,570,150 

uni 

10,*. 

Ilf 

Hi 

3,725,145 

ioA 

11 A 

10)1 

n 

3,783,318 

‘-V, 

»A 

9* 

4,116,074 

io; 

ii  A 

4,338,914 

inf 

10i 

i'll 

10,', 

4,528,211 

i‘i 

Hi 

ll 

11 A 

4,769,633 

u>« 

10j 

nil 

121 

4,943.599 

»,-•* 

«,'« 

*i 

Hi 

5,814,717 

71 

»A 

71 

5,870,439 

■,-S 

10 

7f 

711 

4,424,230 

71! 

71 

73 

5,366,564 

■Ml 

Ml 

«f 

73 

7,034,8*16 

Of 

■-.v 

8 

sa 

4,070,452 

7,'. 

71 

7)! 

6,207,509 

Ml 

Ml 

«A 

«A 

7,700,528 

M 

M 

74 

«} 

7,546.820 

1 From  Uit  Jon-iko*,  U.S.  IHpHlawat  „1  Agri.uUur.,  for  18M. 

expensive' operatic”  in' mSTt  and  most  at  the  rate  of  from  45  to  50  cents  per  ewt.  of  seed  cotton, 

expensive  operation  in  cotton  product, on.  It  is  i»,d  for  This  is  light  work,  and  is  effectually  performed  by  women 
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and  even  children,  a#  well  as  by  men  ; but  it  is  tedious,  1 
and  requires  care.  The  picking  season  will  average  1 (X) 
HrtJat  ^ **  difficult  to  get  the  hands  to  work 

until  the  cotton  is  fully  opened,  and  it  is  hard 
to  induce  them  to  pick  over  100  lb  a day,  though 
some  expert  hands  are  found  ill  every  cotton  plantation 
who  can  pick  twice  as  much.  The  loss  resulting  from 
careless  work  is  very  serious.  The  cotton  falls  out  easily 
or  is  dropped.  The  careless  gathering  of  dead  leaves 
and  twigs,  and  the  soiling  of  the  cotton  by  earth  or  by  j 
the  natural  colouring  matter  from  the  bolls,  injure  the 
quality.  It  has  been  commonly  thought  that  the  prod  no-  I 
tion  of  cotton  in  the  south  is  limited  by  the  amount  that 
can  be  picked,  but  this  limit  is  evidently  still  very  remote.  , 
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The  negro  population  of  the  towns  and  villages  of  the  cotton 
country  is  usually  available  for  a considerable  share  in 
cotton  - picking.  There  is  in  the  cotton  States  a rural 
population  of  over  7,000,000,  more  or  less  occupied  in 
cotton-growing,  and  cajjable,  at  the  low  average  of  100  ft 
a day,  of  picking  daily  nearly  500,000  halts.  It  is  evident, 
therefore,  that  if  this  number  could  work  through  the 
whole  season  of  100  days,  they  could  pick  three  or  four 
times  as  much  cotton  as  the  largest  crop  ever  made. 

The  comparative  figures  in  Table  XVII.,  compiled  from 
the  report*  of  the  bureau  of  statistics  of  the  Treasury  Depart- 
ment, show  the  number  of  hale*  of  cutton  exported  to  each 
foreign  country  in  1889,  as  com  j Mired  with  the  yean  1898  and 
1899.  All  hales  are  reduced  to  the  uniform  weight  of  500 
pounds  eaoh. 
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Table  XVII. — Export*  of  Cotton  from  United  Stale*  to  Foreign  Countries .* 
In  Bales  of  500  ]<ounds. 


Austria-Hungary  . 
j Belgium 
J Denmark 
France  . . . 

Germany 

] Netherlands  . 

! Portugal 
> Russia  • 

Spain  . 

j Sweden  and  Norway 
I United  Kingdom  . 
Rest  of  Europe 
Dominion  of  Canada 
Mexico  . 

West  Indies  (french) 
| China  . 

; East  Indies  (British) 
i Hong-Kong  . 

I Japan  . . * 

i All  other  countries 

Total  . 


' L 


Year  3Ctb  Juto 

Year  ending  JWth  June 

Year  ending  JOth  Juno 

)t»& 

1S09. 

Hole*. 

Value. 

OiIh. 

Bales. 

Value. 

6,010 

8275,275 

35,611 

$1487,721 

57,127 

$1,576,175 

147,807 

7,556,687 

161,942 

4,809,609 

129,525 

3,599,471 

... 

24,741 

732,810 

39,219 

1,078,800 

400,196 

20,174,839 

842,038 

24,599,724 

803,406 

21,946,691 

660,756 

32,308,593 

1,858,524 

54,886,245 

1,728,975 

47,346,679 

131,068 

6,460,413 

387,581 

11,168,025 

417,353 

11,652,768 

44,354 

2,188,771 

43,509 

1,292,768 

51,621 

1,401,040 

18,835 

588,923 

21,627 

612,132 

144.036 

7,506,201 

103,825 

3,133,758 

95,011 

2,796.793 

181,533 

9,200,998 

263,648 

8,180,970 

248,635 

7,194,100 

8,717 

420,412 

25,613 

744.287 

23,621 

703,503 

2,940,800 

146,605,505 

3,532,101 

105,853,614 

3,600,444 

99,700,352 

9,547 

475,182 

... 

61.143 

2,980,556 

122,495 

3,961,586 

98,230 

2,994,674 

33,803 

1,607,395 

42,433 

1,321.473 

36,130 

1,043,473 

17 

653 

5 

187 

11,302 

370,670 

4,060 

131,734 

297 

9,130 

9 

308 

1.8O0 

72,000 

56 

1,710 

47 

2,341 

224,214 

7,428,226 

182,734 

5,774,784 

«* 

12,102 

4,769,633 

237,775.270 

7,700,529 

230.H2.Sli 

7,546,821 

209,563,874 

1 From  the  l'ear  Book,  U^>.  Department  of  Agriculture,  for  1899. 


Except  in  the  rase*  of  Belgium  and  Russia,  the  increase  in 
exports  has  been  very  large,  in  Gome  cases  the  amount  being  more 
dian  double  what  it  was  eight  or  ten  yean  earlier.  Notwithstand- 
ing a net  decrease  of  153,708  bales  in  1899  a*  compared  with  1893, 
thi^e  two  years  are  conspicuous  a*  having  recorded  the  largest  cx- 

Efcof  cotton  in  the  history  of  the  United  States  (see  Table  XVI.). 

extrenje.lv  low  price*  tn  1897-98  and  1898-99  reduced  the  ex- 
port value*  $7,333,055  in  the  former,  and  *28,211,396  in  the 
Utter  year,  as  compared  w ith  thoae  of  1889,  although  the  number 
of  halm  exported  in  1893  was  2,930,893,  awi  in  1899  wo*  2,777,188 
greater  than  in  1889. 

While  there  are  no  available  statistic*  showring  the  annual  cron* 
of  all  the  not  ton-producing  countries,  tho  consumption  of  the 
mill*  in  Great  Britain,  the  Continent  of  Europe,  the  United 
States,  India,  Japan,  Canada,  Mexico,  ami  other  countries  fairly 
*Ppreximat*n  tho  world's  production.  The  following  autistic* 
(Table  XVUl.  i taken  from  Dr  Thomas  Neil  sou'*  Annual  lieriew 
of  tAe  Cutton  TratU,  issued  in  Liverpool,  l*t  November  1899, 
•how  the  number  of  ‘dales  of  cottou  consumed  by  the  mills  of  the 
world  from  1890-91  to  1898-99,  inclusive 

Table  XVIII. — The  War  IF s Consumption  i / CaUou, 
1890-91  to  1698-99. 
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I These  figure*  certainly  show  a very  large  increase  in  the 
consumption  of  cotton,  the  increase  in  all  countries  in  1898-99 
over  the  previous  year  amounting  to  1,056,000  bale*,  of  which 
more  than  one-half  was  in  the  United  States,  while  the  increase 
iti  all  countriet  tunce  1890-91  amount*  t«  3,476,000  bale*.  In 
1698-99  this  increase,  as  compared  with  the  previous  year, 
amounts  to  591,000  bales,  as  against  208,000  in  all  continental 
' European  countries,  156,000  in  India,  and  87,000  in  Great  Britain. 
Since  1890-91  the  United  States  show*  an  increase  of  1,186,000 
bale*,  a»  compared  with  1,205,000  in  all  continental  European 
countries,  373,000  in  ludia,  and  135,000  in  Great  Briuin. 

Price*  of  all  product*  entering  the  world  * markets  tend  to 
fluctuate  less  ami  lew  with  the  development  of  transportation, 
tho  telegraph,  the  crop  reporting  system,  and  the  publication  of 
market  news.  Present  prices  are  raised  or  lowered  in  antictpa- 
j tic®  of  higher  or  lower  prices  in  the  future.  ^ Ihia  is  well 
illustrated  T»v  the  (trices  of  cotton  showu  in  Table  XIX. 

I The  range  of  price*  wa«  higher  and  the  fluctuations  were  more 
violent  m the  decade*  1821-30  ami  1 831-40,  than  during  any 
other  decade*  except  that  of  the  Civil  VN  ar  (1861-70).  There  has 
been  a gradual  diminution  in  the  range  of  prices,  the  fluctuation* 
Wing  lew  during  the  decade  1881-00  than  at  any  other  period. 
The  greatly  increased  crop*  lines  1890  have  dojweased  tho  price 
very  much,  causing  a aligiitly  increased  range.  But  the  tendency 
is  toward*  a permanently  narrow  range  ol  fluctuations. 

The  n*e  of  improved  implement-*,  the  introduction  of  better 
method*  of  cultivation,  tho  establishment  of  a more  econmnual 
system  of  labour,  and  especially  the  use  of  fertilisers,  have 
I cheapened  considerably  the  cost  of  cotton  production— exactly 
how  much,  however,  it‘  is  impossible  to  say.  Until  recent  rear* 
no  accurate  record*  of  the  cost  of  cotton  production  were  kc|«t. 

1 So  Jong  as  cotton  brought  a high  price,  the  planter*  were  extrava- 
i gant  in  their  method*  of  culture,  and  the  factors  and  tranH{*>rta- 
tion  companies  excessive  in  their  charge*.  Tho  low  price*  of 
cotton  which  have  prevailed  for  a number  of  year*  have  taught 
farmers  how  to  make  cotton  more  economically  and  how  to  get 
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fuji  value  of  it  after  it  is  made,  vrith  the  result  that  they  are 
taw£r roSi.taa  now  to  produce  cottun  .1  . .Wdy  and  treat- 
worthy  profit  than  they  erer  were  before. 

Tablf  XIX.—  Showing  the  Ring*  of  Price*  of  Middling  Upland 
Colton,  per  Pound,  in  Xcte  York  from  1821  to  1895,  i« clunr*. 
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appreciates  the  value  of  his  cotton  seed,  and  farmers,  too 
remote  from  the  mills  to  get  it  pressed,  now  feed  to  their 
stock  all  the  cotton  seed  they  conveniently  can,  and  me 
the  residue  either  in  com|>c*t  or  directly  as  manure.  The 
average  of  a large  number  of  analyses  of  whole  cotton 
seed  gives  the  following  figures  for  its  fertililing  con- 
stituentsNitrogen,  313  ]*r  cent.;  phosphoric  acid 
1-27  per  cent. ; |«itaah,  117  per  cent ; besides  Finall 
amounts  of  lime,  magnesia,  and  other  valuable  but  less 
im]>ortant  ingredients.  Using  average  prices  [Kid  for 
nitrogen,  phosphoric  acid,  and  potash,  when  bought  in 
large  quantities  and  in  good  forms,  these  ingredients,  in  a 
ton  of  cotton  seed,  amount  to  ?9.00  worth  of  fertilizing 
material.  Compared  with  the  commercial  fertilizer  which 
the  farmer  ha*  to  buy,  cotton  seed  possesses  therefore  a 
distinct  value. 

The  products  of  cotton  seed  have  become  important 
element*  in  tho  national  industry  of  the  United  States. 
The  main  product  is  the  refined  oil,  which  is  used  for  a 
great  number  of  purposes,  such  a*  salad  oil,  compound 
laid,  miners'  oil,  and  the  like.  The  poorer  grades  are 
employed  in  soap-making.  Cotton  seed  cake  or  meal  is 
one  of  the  mo*t  valuable  of  feeding  stuffs,  as  the  following 
simple  comparison  between  it  and  oats  and  corn  wil 
show  : — 


Average  Analyse#, 


Cotton  Seed. 

Tlio  history  of  no  agricultural  product  contains  more 
of  interest  and  instruction  for  the  student  of  economics 
than  does  that  of  cotton  seed.  The  revolution  in  its 
treatment  is  a real  romance  of  industry.  Up  till  1870,  or 
thereabouts,  it  was  regarded  as  a positive  nuisance  upon 
the  plantation.  It  was  left  to  accumulate  in  vast  heaps 
about  ginhouses,  to  the  annoyance  of  the  farmer  and  the 
injury  of  his  premises.  For  cotton  seed  in  those  days  was 
the  object  of  so  much  aversion  that  the  planter  burned  it 
or  throw  it  into  running  streams,  as  was  most  convenient. 
If  the  seed  were  allowed  to  lie  about,  it  rotted,  and  hogs 
and  other  small  animals,  eating  it,  often  became  sick  and 
died.  It  was  very  difficult  to  burn,  and  when  dumped 
into  rivers  and  creeks,  was  carried  out  by  flood  water  to 
fill  the  edges  of  the  flats  with  a decaying  mass  of  veget- 
able matter  which  gave  rise  to  offensive  odours  and 
malaria.  Although  used  in  the  early  days  to  a limited 
extent  as  a food  for  milch  cows  and  other  stock,  and  to  a 
larger  extent  as  a manure,  no  systematic  efforts  were  made 
anywhere  in  the  South  to  manufacture  the  seed  until  tho 
later  'fifties,  when  the  first  cotton  seed  mills  were  estab- 
lished. It  is  said  that  there  were  only  seven  cotton  oil 
mills  in  the  South  in  1-860.  The  cotton  growing  industry 
was  interrupted  by  the  Civil  War,  and  the  seed-milling 
business  did  not  begin  again  until  1868.  Since  that  time 
the  number  of  mills  has  been  rapidly  increasing.  There 
were  25  in  the  South  in  1870,  50  in  1880,  120  in  1890, 
and  about  500  in  1901. 

Long  experience  show’s  that  1000  pounds  of  seed  are 
produced  for  every  500  pounds  of  cotton  brought  to 
market.  On  the  basis,  therefore,  of  a cotton  crop  of 

10.000. 000  bales  of  500  pounds,  there  were  produced  in 
the  South  in  1900,  5,000,000  tons  of  cotton  seed.  About 

3.000. 000  tons  only  are  pressed,  producing  products  worth 

$65,000,000  at  present  prices.  There  remains,  therefore, 
to  be  utilized  on  the  farm  2,000,000  tons  of  cotton  seed, 
which,  if  manufactured,  would  produce  a total  of 
$100, <500,000  from  cotton  seed.  In  contrast  with  the 

farmers  of  the  'sixties,  the  southern  planter  of  to-day 
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Cotton  seed  meal,  though  j-oor  in  rartio-bydratea,  the  fat 
and  energy -supplying  ingredients,  is  exceedingly  rtc  in 
protein,  the  nerve-  and  muscle-feeding  ingredient*.  Hut  it 
still  contain*  a large  amount  of  oil,  which  form*  atom 
fat  and  heat,  and  thus  makes  up  for  part  of  its  deficiency 
in  carbo-hydrates.  The  meal,  in  fact,  is  «>  rich  in 
protein  that  it  is  best  utilized  as  a food  for  annuals  vnen 
mixed  with  some  coarse  fodder,  thus  furnishing  a more 
evenly -balanced  ration.  In  comparative  valuations  oi 
feeding  stuffs,  it  has  l>ecn  found  that  cotton  seed  me* 
exceeds  com  meal  by  62  per  cent.,  wheat  bv  6<  l*r  rt',J . * 
and  raw  cotton  seed  by  26  per  cent.  Cotton  seed  ™ 
tbe  absence  of  sufficient  stock  to  consume  it,  is  also  - 
extensively  as  a fertilizer,  and  for  this  purpose  it  is  wor  , 
determining  the  price  on  the  same  basiH  as  used  a *6  ® 
the  seed,  from  $19  to  $20  per  ton.  But  it  has  Mjtom 
reached  this  price,  except  in  sopie  of  tho  Northern  Hates, 
where  it  is  used  for  feeding  purpose*.  A more  rations  p 
ceeding  would  be  to  feed  the  meal  to  animals  ami  apply 
the  resulting  manure  to  the  soil.  When  this  is  done,  > 
80  to  90  per  cent,  of  the  fertilizing  material  of  the  mea 
is  recovered  in  the  manure,  only  10  to  20  per  cent-  ‘‘“8 
converted  by  the  animal  into  meat  arid  milk.  The  p 
derived  from  the  20  j»er  cent,  thus  removed  is  a very 
large  one.  These  facts  indicate  that  we  have  here  an 
agricultural  product,  the  market  price  of  which  is  still  rar 
below  its  value  as  compared,  on  the  luasis  of  its  c e 
comiiosition,  either  with  other  feeding  stuffs  or  wi  o 
fertilizer*.  Though  it  U probably  destined  to  be 
even  more  extensively  as  a fertilizer  before  the 
for  it  as  a feeding  stuff  liecomes  eijual  to  the  s pi  . » 
practically  all  the  cotton  seed  meal  of  the  South  win 
ultimately  be  used  for  feeding.  One  explanation 
condition  of  things  is  that  there  is  still  *^T8®BUrB.|  , 

cotton  seed  which  cannot  be  manufactured  by  the  nil 
least  under  the  existing  arrangements  for  its  transpor 
Another  reason  is  found  in  the  absence  of  cattle  in 
South  to  cat  it. 
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With  the  consideration  of  cotton  seed  oil  and  meal  wo 
have  not,  however,  exhausted  its  possibilities.  Cotton 
seed  hulls  constitute  about  half  the  weight  of  the  ginned 
seed.  After  the  seed  has  been  passed  through  a fine  gin, 
which  takes  off  thu  short  lint  loft  upon  it  by  the  farmer, 
it  is  jessed  through  what  is  called  a shelter,  consisting  of 
a revolving  cylinder,  arrnod  with  numerous  knives,  which 
cut  the  -seed  in  two  and  force  the  kernels  from  the  shells. 
The  shells  and  kernels  are  then  separated  in  a wi unowing 
machine.  This  removal  of  the  shell  makes  a great 
difference  in  the  oilcake,  as  thu  decorticated  cake  is  more 
nutritious  than  the  undecorticated.  For  a long  time 
these  shells  or  hulls,  as  they  are  railed,  were  burned  at  oil 
mills  for  fuel,  two  and  a half  tons  being  held  equal  to  a cord 
of  wood,  and  four  and  a third  tons  to  a ton  of  coal.  The 
hulls  thus  burned  produced  an  ash  containing  an  average 
of  9 j>er  cent,  of  jdio&phoric  acid  and  24  j»er  cent,  of 
potash  -a  very  valuable  fertilizer  in  itself,  and  one  eagerly 
sought  by  growers  of  tobacco  and  vegetables.  It  was  not 
long,  however,  before  thu  stock-feeder  in  the  South  found 
that  cotton  seed  hulls  were  an  excellent  substitute  for  bay. 
They  are  now  fed  on  a very  large  scale  in  the  vicinity  of 
oU  nulls  in  southern  cities  like  Memphis,  New  Orleans, 
Houston,  and  Little  Rock,  from  500  to  5000  cattle  being 
often  collected  in  a single  yard  for  this  purpose.  No 
other  ficd  U required,  the  only  provision  necessary  being 
an  adequate  supply  of  water  and  an  occasional  allowance 
of  salt.  Many  thousands  of  cattle  are  fattened  annually 
in  this  way  at  remarkably  low  cost.  For  this  purpose 
hulk  sell  at  from  $2.50  to  $3  |>er  ton. 

The  following  diagram,  modified  from  one  by  Griin- 
■haw,  in  accordance  with  the  results  obtained  by  the 
better  class  of  modern  mills,  gives  an  interesting  resume 
of  the  products  obtained  from  a ton  of  cotton  seed  : — 

Product*  from  a Ton  of  Cotton  Seal. 
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Hwe  jiroduction  in  the  United  States  is  limited  to  that 
Fortiori  of  the  South  Atlantic  States  nearest  the  sea.  For 
wo  decades  prior  to  1861  the  annual  production  of 
lfi  North  Carolina,  South  Carolina,  and  Georgia 
veragej  more  than  1,000,000  pounds  of  the  clean  grain, 
sit  i Carolina  jinxluced  over  three-fourths  of  this.  This 
nstry  w-as  wrecked  l»y  the  Civil  War  and  has  never 
n j V restored.  From  1866  to  1880,  inclusive,  the 
aVir- * « El5^!rt*on  th**®  three  States  averaged  only 
due** l pounds,  of  which  Smith  Carolina  MO* 

_ » nne-lmlf.  Since  1880  their  average  annual  produc- 
been  46,000,000  pounds,  of  which  South  Carolina 


produced  27,000,000.  Since  the  Civil  War  the  rice 
industry  has  been  developing  steadily  in  Louisiana : it 
averaged  nearly  30,000,000  pounds  for  "the  decade  1870-80. 
71,000,000  pounds  in  1880-90,  and  obtained  its  greatest 
development  in  1892,  when  it  reached  182,000,000  jmiuioU. 
The  annual  production  is  only  about  one-half  as  great  as 
the  annual  consumption.  The  only  statistics  available  are 
those  made  up  by  commercial  comj«anies,  and  represent 
only  the  amounts  placed  upon  the  market.  The  quantities 
consumed  at  home  and  retained  for  seed  are  considerable, 
but  cannot  be  ascertained.  The  following  table  is  from 
statistics  rejjorted  by  Dan  Talmagc’s  Sons  Co.,  ami  gives 
the  annual  average  market  production  of  rice  for  the 
jteriods  1881-90  and  1891-98  : — 

TaBLK  XX. — Annual  Average  Market  Pratlutiiort  nf  Hire  in  the 
' United  SUitca  for  the  periods  1881-JK)  and  1891-98. 
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The  annual  imports  of  rice  in  the  United  States  for  1894  to- 
1999  averaged  121,000,000  pounds,  and  the  imports  of  broken 
I rice,  flour,  and  meal,  63,000,000  jioundo — the  whole  having  an 
average  annual  value  of  $3,200,000. 

Flax  and  Hemp. 

The  total  number  of  acres  devoted  to  the  cultivation  of 
flax  for  seed  and  fibre,  both  in  1889,  was  only  1,318,698. 
The  production  of  flax  seed  was  ID, 250, 0(H)  bushels  and 
the  production  of  fibre  242,000  j*ounds.  Throughout  the 
greater  portion  of  the  flux- producing  region  the  straw  is 
not  utilized,  even  for  tow  or  for  paper-making.  That  jiortion 
of  the  flax  straw  having  u determinable  value  was  only 
207,757  tons.  The  total  value  of  all  flax  products  in  1889 
I was  $10,436,000.  The  imports  of  flax  fibre  and  muiiu- 
| factured  goods  amount  to  from  $ 1 6,000,000  to  $18,000,000 
a year,  and  $2,000,000  to  $3,000,000  of  this  represents 
I raw  flax  fibre.  In  consideration  of  these  facts,  the  United 
| States  Dejiartraent  of  Agriculture  is  making  special  efforts 
to  establish  the  flax  fibre  industry  in  the  United  State*. 

| Experiments  have  been  carried  on  in  Minnesota,  Oregon. 

and  Washington,  which  indicate  that  flax  can  be  success- 
! fully  grown  for  fibre  in  these  States.  In  1860  nearly 
: 100,000  tons  of  hemp  (Cannabis  tativa)  were  produced. 

; while  in  1895  hardly  more  than  5000  tons  were  reported 
I for  the  whole  country.  The  introduction  of  Manila  hemp, 
i the  large  importation  of  jute,  and  the  decline  in  American 
shipbuilding  are  the  reputed  causes  for  this  falling-off. 
The  census  of  1890  showed  25,000  acres  in  hemp,  yielding- 
11,500  long  tons,  worth  $1,102,000.  Nearly  all  of  this 
was  grown  in  the  State  of  Kentucky. 

Tobacco. 

The  tobacco  crop  of  1889  amounted  to  488,256,640 
[K)unds,  grown  ujwn  695,301  acres;  that  of  18 <9  was 
472,661,157  poumla,  grown  on  638,841  acres,  which  shows 
an  increase  of  about  9 per  cent,  in  acreage  and  4 per  cent, 
in  products.  The  average  yield  per  acre  for  1879  was 
738-28  pounds;  for  1889,  702*22  jiounds.  Tobacco  is 
grown  to  a greater  or  less  extent  in  nearly  every  State  and 
territory,  the  only  exceptions  being  the  northern  Rocky 
Mountain  States : but  it  is  a commercial  product  in  only 
j fifteen  States,  which  together  raise  98  per  cent,  of  the 
crop  of  the  country.  These  fifteen  States  are,  in  the  order 
! of  the  weight  of  the  crop,  Kentucky,  Virginia,  Pennsylvania, 

| Ohio,  Tennessee,  Xorth  Carolina,  Maryland,  Connecticut, 
Missouri,  Wisconsin,  Indiana,  New  \ork,  Massachusetts, 
Illinois,  West  Virginia.  Two  other  States,  Florida  and 
l Texas,  are  known  to  have  produced  some  cigar  tobacco 
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since  the  last  census  was  taken.  In  yield  per  acre  highest  yield  per  am*,  the  seed  leaf  varieties  are  principally 
Connecticut  ranks  first,  with  Massachusetts,  Pennsylvania,  grown  and  high  manuring  practised.  In  Ohio  and 
New  York,  Wisconsin,  Ohio.  Missouri,  and  Kentucky  Kentucky  the  burly  varieties  are  largely  grown,  which 
following  in  the  order  named.  In  area  cultivated  Kentucky  produce  a large  balk.  In  North  Carolina,  on  the  other 
is  first,  Virginia  second,  North  Carolina  third,  Tennessee  hand,  the  bright  yellow  variety  is  extensively  raised,  which 
fourth,  Maryland  fifth,  Ohio  sixth,  Pennsylvania  seventh,  gives  a low  yield  per  acre  by  weight.  The -following  table 
and  Missouri  eighth.  There  is  a great  difference  in  the  (XXI.)  contains  statistics  of  tobacco  production,  exports, 
annual  yield  per  acre  by  weight  in  the  different  States,  and  iinjJorts,  based  upon  information  collected  by  the  enm- 
due  not  alone  to  the  difference  in  soil  and  care  in  culti-  missioner  of  internal  revenue  and  the  bureau  of  statistics 
ration,  but  also  to  the  varieties  cultivated  and  to  differences  of  the  Treasury  Department  The  tobacco  manufactured 
in  the  weather,  to  which  the  tobacco  plant  is  extremely  is  re(*orted  to  the  first -named  office,  and  that  imported 
susceptible.  .Some  of  the  lighter  varieties  are  grown  for  and  exported  to  the  last.  From  these  data  it  is  poo* 
beauty  of  colour  and  richness  of  flavour ; other  varieties  table  to  ascertain  approximately  the  total  crop  of  the 
are  grown  for  bulk  and  weight.  In  the  States  having  the  country 


Table  XXI. — Production  of  Tobacco  in  the  United  State*,  1892  to  1898,  a*  compiled  from  the  Report*  of  the 
Bureau  of  Internal  Hettenue  and  of  tfte  Bureau  of  Statistic*  of  the  Treasury  Department. 


1W2. 

isw. 

IMS.  | 

lsra  | >w7. 

| IK*. 

Tobacco  nunufu-tureil  : 

\ Chewing,  blinking,  anil  routwb. 

•OttlM  . . 234,061,332 

1 Cigars  and  cigarettes 1 96,9*25,980 

! Export*,  domestic1  . 277,258,871 

Exports,  foreign 1 . 1 1,611,863 

I*,  mint*. 

249,858,869 

89,973,814 

304,797.808 

1,776,636 

P'tjr'l*. 

250,994,675 

93,632,213 

298,637,217 

3,060,385 

Pound*.  ^ 

234,561,904  1 
95,053,056 
300,047,687 
2,767,454  | 

round*,  i roMD'i*. 
205,871,159  247,396,414 
96.213,473  102,519,323  1 

281,074,422  *269, 966, S3  5 

1,779,103  2,323,516 

Pound*. 

286,453,738 

106,855,524 

346,823,677 

1,847,637 

609,878,046  | 

Less  import*1  . . 22,093,270 

616,407,127  641,331,490 

24,899,17$  | 31.355.8W* 

632,490,101 

20,258,704 

644,938,166  622.168.086 
12,648,743  11,307.830 

741.980,576 

17,107,889 

587,784,776 

621,507,952  609.975,591 

612,171,397 

632,059,413  610.860,256 

724,872,787 

1 For  ulctuUr  year  following. 


The  average  amount  of  unmanufactured  tobacco  exported  each 
year  during  the  five  years  1894-98  was  293,033,628  pounds,  valued 
at  $24,267,718.  The  ex[iorU  averaged  45  per  ocut.  of  the  crop. 

Sugar  and  Molasses. 

The  product  of  sugar  cane,  sorghum,  and  maple  sap  in 
1880  and  1890  was  as  follows  : — 

Sugar  Cane. 

_ i**>.  ia»o. 

SuK*r  , * . • 214,646,400  301,284,395  pounds. 

Produced  on  . 227.776  274,975  acre*. 

Molasses  . . 16,573,273  25,409,228  gallons. 

This  is  an  increase  of  20*72  per  cent,  in  area  under 
cultivation,  of  40-36  per  cent,  in  sugar,  and  53*31  tier 
cent,  in  merchantable  molasses. 

Sorghum, 

_ 1SS0. 

SS"  • ■ • ...  ponnJ,. 

Molisw,  . . 25,441,202  24,235,21,  plW 


' confined  to  the  north-western  and  central  States.  The 
States  yielding  2,000,000  pounds,  or  more,  each  of 
maple  *ugar,  are  Vermont,  New  York,  Michigan.  Ohio, 
j Pennsylvania,  arul  New  Hamiwhire.  In  1895  only 

30.000  tons  of  sugar  were  made  in  the  United  .States 
from  beets  in  the  States  of  California,  Nebraska,  aud 

| Utah.  The  Department  of  Agriculture  has  recently 
! devoted  considerable  attention  to  the  culture  of  sugar 
, beets,  with  the  result  that  73,000  tons  of  sugar  were 
I produced  in  1899*1900  in  these  and  a few  other  State*, 
j The  total  cane  and  beet  sugar  production  of  the  world, 
i 1899-1900,  as  given  by  the  year  book  of  the  Department 
of  Agriculture,  was  8,500,000  tons  in  round  numbers. 
The  United  States  produced  132,000  tons;  Porto  liters 

50.000  tons  ; Cuba,  395.0(H)  tons  ; the  Hawaiian  Island*, 

275.000  tons;  and  the  Philippine  Islands  (exports  only), 

40.000  tons,  making  a total  of  892,000  tons  for  the 
United  States  ami  these  islands. 


Sugar 


16.576,071 

1,796.048 


Maple  Sap. 

1*40. 

3*2,1*52,927  pounds. 

. — 2,258,376  gallons. 

Cant-  sugar  is  confined  almost  entirely  to  lower  Louisiana. 
Home  cane  is  grown  in  tho  adjacent  |nrtioiu  of  Texas  and 
a lull.:  in  Georgia  and  Florida.  The  following  table  shows 
the  sugar  jwoduct  of  Louisiana  for  the  years  1*95  to  1900 
inclusive : — 


1M5-1SM 
1S9<MS97 
1897-199, 
1S98-1S99 
U> 99- 1900 


I*  5S«  roowtn 

. 237,720 
■ 282,009 
. 310,417 
. 245,511 
132.000 




1 he  cane  sugar  of  commeree  has  averaged  2 900  000 
tons  m round  numbers  during  1895-1900;  „f  thi; 
Ainen.-n  and  the  West  Indies  produces  1,400,000  tons 
The  production  of  sorghum  molasses  i,  .i-,,,,.  , 

districted  over  the  five  State. 

own,  With  Xebraska  and  Ka„™ 


Missouri,  Illinois,  and  Iowa,  .u  tsebrask.  i i- 
as  the  next  meet  important  The  maple  ^ JJhSta 


Agricultural  Education. 

The  agrirultur.il  schools  of  the  United  States  owe  their 
origin  to  the  movement  against  the  old  classical  school, 
1 and  in  favour  of  technical  education  which  commenced  in 
most  civilised  nations  about  the  middle  of  the  century. 
A rapidly  growing  country  with  great  natural  resources 
needed  men  educated  in  the  sciences  ami  arts  of  life,  and 
this  want  was  first  manifested  in  the  United  States  bv  a 
1 popular  agitation  on  behalf  of  agricultural  school*.  A 
number  of  so-called  agricultural  schools  were  started 
between  1850  and  1860  in  the  eastern  aud  middle  States, 

; where  the  movement  mode  itself  most  felt,  but  without 
trained  teachers  and  suitable  methods  they  accomplished 
very  little.  They  were  only  ordinary  schools  with  farms 
i attached.  The  first  constitution  of  the  State  of  Michigan, 

| adopted  in  1850,  provided  for  an  agricultural  school,  and 
this  was  the  first  one  established  in  the  United  States. 
The  General  Assembly  of  the  State  of  Pennsylvania 
incorporated  the  Farmers*  High  School,  now  the  State 
j College,  in  1854.  Maryland  incorporated  her  agricultural 


Digitized  by  Google 


states] 


AGRICULTURE 


227 


college  in  185*1,  ami  Massachusetts  chartenxl  a school  of  f 
agriculture  in  the  .same  year.  The  agitation,  which  finally  ' 
reached  Congress,  led  to  the  ertabtifthment  of  the  so-called 
“ land-grant, or  agricultural  colleges.  The  establishment 
of  these  colleges  was  due  chiefly  to  the  wisdom  and 
foresight  of  Justin  S.  Morrill,  for  over  forty  years  a 
Representative  or  Senator  from  the  State  of  Vermont,  who 
introduced  the  first  Bill  for  their  endowment  in  the  House 
of  Representatives  on  14th  December  1857,  and  saw  the 
latest  one  approved  by  the  President  on  30th  August 
1890.  Mr  Morrill  U justly  known,  therefore,  as  the 
father  of  the  American  agricultural  colleges.  The  first  Act 
for  the  benefit  of  these  colleges  was  entitled  “An  Act 
donating  public  lauds  to  the  several  states  ami  territories 
which  may  provide  colleges  for  the  benefit  of  agriculture  | 
and  the  mechanic  arts,”  and  granted  to  each  State  an 
amount  of  land  equal  to  30,000  acres  for  each  senator  and 
representative  in  Congress  to  which  the  State  was  entitled  j 
at  that  time.  The  object  of  the  grant  was  stated  to  be 
“the  endowment,  support,  and  maintenance  of  at  least  one 
college”  (in  each  State),  “where  the  leading  object  shall 
he,  without  excluding  other  scientific  and  classical  studies, 
and  including  military  tactics,  to  teach  such  branches  of 
kerning  as  are  related  to  agriculture  and  the  mechanic  j 
arts,  ...  in  order  to  promote  the  literal  and  practical  , 
education  of  the  industrial  classes  in  the  several  pursuits 
and  professions  in  life."  The  total  number  of  acres  of 
land  gran  tel  to  the  States  under  this  Act  was  9,359,24), 
of  which  985,833  aru  still  unsold.  This  grant  has 
pndueed  an  endowment  fund  amounting  to  810,202,944. 
The  Linds  still  unsold  are  valued  at  $4,062,850.  The 
invested  land-grant  funds  yield  these  colleges  a total 
annual  income  of  $624,673.  Including  the  United  State* 
appropriation  under  a Supplementary  Act  of  1890, 
commonly  known  as  the  second  Morrill  Act,  which  now 
gives  each  college  $25,000  a year,  the  interest  on  the 
bed-grant  and  all  other  inverted  funds,  .all  State  appro- 
priations and  other  sources  of  revenue,  these  colleges  hail 
in  1800  a total  income  of  $5,995,000.  Sixty  four  institu- 
t>°ns  have  been  organized  under  this  Act,  of  which  sixty-one 
maintain  courses  in  agriculture  ; nineteen  are  departments 
of  agriculture  and  engineering  in  State  universities : 
twenty -seven  are  separate  colleges  of  agriculture  and 
mechanic  art*  ; and  the  remainder  are  organised  in  various 
other  ways.  Separate  schools  for  persons  of  African  1 
ascent  have  been  established  under  this  Act  in  eight  1 
southern  .States.  These  colleges  take  students  prepared  in 
the  common  schools  and  give  them  a course  of  from  two 
to  four  years  in  the  sciences  pertaining  to  agriculture. 
“X  of  them  offer  short  courses,  varying  from  four  to 
•*u!\e  weeks  in  length,  in  agriculture,  horticulture, 
forestry,  and  dairying,  which  are  largely  attended. 
Agricultural  experiment  stations  are  connecti-d  with  all 
the  collegi  a,  and  many  of  them  conduct  farmers'  institutes, 
wmeiV  reading  clubs,  and  correspondence  classes. 

^Ie  agricultural  Experiment  .Station*  of  the  United 
> gn-w  up  in  councxion  with  the  agricultural 
00 Several  of  the  colleges  early  attempted  to 
estu  separate  departments  for  research  and  practical 
on  the  plan  of  the  German  stations.  The  Act 
f>tthliahing  the  Agricultural  College  of  Maryland  required 
1 (>  conduct  “a  series  of  experiments  upon  the  cultivation 
0 uvula  and  other  plants  adapted  to  the  latitude  and 
cjimte  of  the  State  of  Maryland.”  This  was  the  first 
J’lggestioii  of  an  experiment  station  in  America,  but 
^ *5*  The  first  experiment  station  was 

' . Middletown,  Connecticut,  in  1875,  in 

Jiiwxion  with  the  agricultural  branch  of  the  Sheffield 
Q . ^hool  of  Vale  College.  The  State  of  Connecticut 
^ c 111  1877  an  appropriation  of  $5000  t«  promote 


agriculture  by  scientific  investigation  and  experiment — 
the  first  State  appropriation  for  this  purjxme.  The  State 
of  North  Carolina  established,  on  12th  March  1877,  an 
agricultural  experiment  and  fertilizer  control  station  in 
connexion  with  its  State  university.  The  Cornell 
university  experiment  station  was  organized  by  that 
institution  in  1879.  The  New  Jersey  station  was 

organized  in  1880,  and  the  station  of  the  University  of 
Tennessee  in  1882.  From  these  beginnings  the  experi- 
ment stations  multiplied  until,  when  Congress  passed  the 
National  Experiment  Station  Act  in  1887,  there  were 
seventeen  already  in  existence.  The  Hatch  Ex|>eriment 
Station  Act,  so  called  from  the  fact  that  its  leading 
advocate  was  Mr  William  H.  Hatch  of  Missouri,  appro- 
priated $15,000  a year  to  each  agricultural  college  for  the 
purpose  of  conducting  an  agricultural  experiment  station. 
The  object  of  the  stations  was  declared  to  be,  “ to  conduct 
original  researches  or  verify  experiments  on  the  physiology 
of  plants  and  animals;  the  diseases  to  which  they  are 
severally  subject,  with  the  remedies  for  the  some ; the 
chemical  com  position  of  useful  plants  at  their  different 
stages  of  growth  ; the  comparative  advantages  of  rotative 
cropping  as  pursued  under  a varying  series  of  crops  ; the 
capacity  of  new  plants  or  trees  for  acclimation ; the 
analysis  of  soils  and  water ; the  chemical  composition  of 
manures,  natural  or  artificial,  with  experiments  designed 
to  test  their  comparative  effects  on  crops  of  different 
kinds  ; the  adaptation  and  value  of  grasses  and  forage 
plants;  the  composition  and  digestibility  of  the  different 
kinds  of  food  for  domestic  animals ; the  scientific  and 
economic  questions  involved  in  the  production  of  butter 
and  cheese;  and  such  other  researches  or  exiteriments 
Wring  directly  on  the  agricultural  industry  of  the  United 
States  as  may  in  each  case  be  deemed  advisable,  havirg 
due  regard  to  the  varying  conditions  and  needs  of  tbo 
respective  States  or  territories.”  The  stations  were 
authorized  to  publish  annual  reports  and  also  bulletins  of 
progress  for  free  distribution  to  fanners.  The  frankirg 
privilege  was  given  to  thpso  publications.  The  office  tf 
experiment  stations,  in  the  Department  of  Agriculture,  was 
established  in  1888  to  be  the  head  office  and  clearing- 
house of  these  stations.  Agricultural  experiment  stations 
are  now'  in  o|>eration  in  all  the  States  and  territories. 
Alai. mum,  Connecticut,  New  Jersey,  and  New  York  each 
maintains  a separate  station,  supported  wholly  or  in  pert 
by  State  funds;  and  Louisiana  has  a station  for  sugar 
experiments.  Excluding  all  branch  stations,  the  total 
number  of  experiment  stations  in  the  United  Slates  is 
fifty-six,  and  of  these  fifty-two  receive  the  national  appro- 
priation. The  total  income  of  the  stations  during  1899 
was  $1,143,335,  of  which  $720,000  was  received  fr<  m the 
National  Government  and  the  remainder  was  derived 
from  societies,  fees  for  analyses  of  fertilizers,  sale  of 
products,  i!tc.  The  stations  employ  678  persona  in  tho 
work  of  administration  and  research ; the  chief  classes 
being — directors,  71;  chemists,  150;  agriculturj.-ts,  70; 
horticulturists,  SO;  botanists,  52 ; entomologists,  47; 
physicists,  7;  bacteriologists,  20;  dairymen,  25;  weather 
observers,  17;  irrigation  expert*  5.  During  1$99  the 
stations  published  450  annual  reports  and  bulletins, 
besides  a large  number  of  “press”  bulletins,  which  are 
reproduced  in  the  agricultural  and  county  papers.  The 
stations  are  to  a great  extent  bureaus  of  information  on 
all  farm  questions,  and  carry  on  an  extensive  coiTespopd- 
ence  covering  all  conceivable  questions.  Their  mailing 
lists  aggregate  half  a million  names. 

Agricultural  Department. 

The  United  States  Department  of  Agriculture  was 
established  as  a result  of  a recommendation  of  President 
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Washington,  though  not  until  many  years  after  his  death. 
An  office  for  distributing  needs  and  collecting  agricultural 
statistics  grew  up  in  the  [latent  office  which  was  originally 
the  only  scientific  agency  of  the  government.  This 
develojied  gradually  into  the  preseut  department,  which 
became  in  1889  an  executive  depart  merit  of  the  govern- 
ment with  a secretary.  This  Mcretary  is  now  charged 
with  the  supervision  of  all  business  relating  to  the 
agricultural  and  productive  industries.  The  fisheries  have 
a separate  bureau,  and  the  public  lands  and  mining 
interests  are  cared  for  in  the  interior  department ; but 
with  these  exceptions,  all  the  productive  interests  are 
looked  after  by  the  Deputment  of  Agriculture.  There  are 
various  bureaus  in  this  department.  The  weather  bureau 
has  charge  of  the  forecasting  of  weather ; the  issue  of 
storm  warnings  ; the  display  of  weather  and  flood  signals 
for  the  benefit  of  agriculture,  commerce,  and  navigation  ; 
the  gauging  and  rejiorting  of  rivers ; the  re|torting  of 
temperature  and  rainfall  conditions  for  the  cotton,  rice, 
sugar,  and  otliur  interests ; the  display  of  frest  and  cold 
waves  signals ; and  the  distribution  of  meteorological 
information  in  the  interest  of  agriculture  and  commerce. 
The  bureau  of  animal  industry  makes  investigations  as 
to  the  existence  of  contagious  pleuro-puetimouia  and  other 
dangerous  and  communicable  diseases  of  live  stock, 
superintends  the  measures  for  their  extirpation,  makes 
original  investigations  as  to  the  nature  aud  prevention  of 
sueh  diseases,  aud  reports  on  the  conditions  and  means  of 
improving  the  animal  industries  of  the  country.  The 
division  of  statistics  collects  information  as  to  the 
condition,  prospects,  ami  harvests  of  the  princi[ial  crops, 
and  of  the  number  und  status  of  farm  animals.  It  re- 
cords, tabulates,  and  co-ordinates  statistics  of  agricultural 
production,  distribution,  and  consumption,  and  issues 
monthly  and  annual  crop  reports  for  the  information  of 
producers  and  consumers.  The  section  of  foreign 
markets  makes  investigations  and  disseminates  information 
“concerning  the  feasibility  of  extending  the  demands  of 
foreign  markets  for  the  agricultural  products  of  the 
United  States.”  The  office  of  experiment  stations 
represents  the  dejartiueut  in  its  relations  to  the  experi- 
ment stations  which  are  now  in  ojtoration  in  all  the  State  h 
and  territories.  The  division  of  chemistry  makes  investi- 
gations of  the  methods  promised  for  the  analyses  of  soils, 
fertilizers,  and  agricultural  products,  and  such  analyses 
as  pertain  in  general  to  the  interest  of  agriculture. 
Hk*  division  of  entomology  obtains  and  disseminates 
information  regarding  insects  injurious  to  vegetation. 
The  biological  survey  studies  the  geographic  distri- 
bution of  animals  and  plants,  and  maps  the  natural 
life  zones  of  the  country  ; it  also  investigates  the  ecouomie 
relations  of  birds  and  mammals,  and  recommend* 
measure#  for  the  preservation  of  lxmeficial,  and  the 
destruction  of  injurious  species.  The  division  of  forestry 
is  occupied  with  experiments,  investigations,  and  reports 
dealing  with  the  subject  of  forestry,  and  with  the 
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dissemination  of  information  upon  forestry  matters.  The 
division  of  botany  investigates  botanical  agricultural 
problems,  including  the  purity  and  value  of  agricultural 
seeds,  methods  of  controlling  the  spread  of  weeds  or 
preventing  their  introduction  into  the  country,  d;c.  The 
division  of  vegetable  physiology  und  pathology  lias  for  its 
object  the  study  of  the  normal  and  abnormal  life  processes 
of  plants.  It  seeks  by  investigation  in  the  field  and 
experiment#  in  the  laboratory  to  determine  the  causes  of 
diseases  and  the  best  means  of  preventing  the  same.  The 
division  of  agrostology  is  charged  with  the  investigation 
of  the  natural  history,  geographical  distribution,  and  tun 
of  grasses  and  forage  plants,  their  adaptation  to  special 
soil*  and  climates,  and  the  introduction  of  native  and 
foreign  kinds  into  cultivation.  The  division  of  pomology 
collects  and  distributes  information  in  regard  to  the  fruit 
interest  of  the  United  States.  The  division  of  soil  ha* 
for  its  object  the  investigation  of  the  physical  properties 
of  the  soils  and  their  relation  to  crop  production.  The 
office  of  public  road  inquiries  collects  information 
concerning  systems  of  road  management,  conducts 
investigations  regarding  the  best  method  of  road-making, 
and  prepares  publications  on  this  subject.  The  division 
of  seeds  is  charged  with  the  purchase  aud  distribution  of 
valuable  seeds,  a certain  [jortion  of  which  are  collected 
from  foreign  countries  for  exj>eriments  with  reference  to 
their  introduction  into  the  United  States.  They  are 
distributed  in  allotments  to  senators,  representative^ 
delegates  in  Congress,  agricultural  experiment  stations,  and 
by  the  Secretary  of  Agriculture,  as  provided  by  law. 

The  appropriations  for  the  Department  of  Agriculture 
for  the  fiscal  year  ending  30th  June  1899  aggregate 
$2,829,702,  distributed  in  [>art  as  follows: — 

Salaries 

Library 

Mu**miiu  ........ 

Animal  quarantine  stations  .... 

Collect ing  agricultural  stalisiica  . • 

Botanii'al  investigations  and  experiments 
Eitomological  itirotigatiniia  .... 

Vegetable  pathological  investigations 

biological  investigations 

Homological  investigations  .... 

Laboratory  of  chemistry  ..... 

Forestry  investigations 

Kxp‘riiiiental  gardens  and  grounds  . 

Soil  investigations 

Grass  and  forage  plant  investigations  . . 

Office  of  agricultural  experiment  stations  in  tk 

department1 

Nutrition  investigation  ..... 

Public  read  inquiries  ..... 

Publications  ....... 

Sugar  tuvi  Ktigations 

Pun-base  ami  distribution  of  ratu&bte  se<ds 
Salaries  «nd  expenses,  bureau  of  aniuial  industry 

Irrigation 

Weather  bureau  1,015,502 

The  balance  is  devoted  to  miscellaneous  current  ex- 
pense*. (c.  w-  D ) 


$310,100 

0,000 

1.500 
12.  COO 

105.000 
_ . 'I 
20,000 
20.000 
17,500 

9.500 
22,400 
20,000 
2H,000 
10.0UO 
10,000 

40.000 

15.000 
8,000 

05.0*30 

7,0"0 

150.000 
000,000 

10.000 


A g u ad  1 1 la,  a town  on  the  wrat  coast  of  I’orto  Rico  the 
raiotal  of  a province  of  the  same  Dame.  It  is  surrounded 
by  a fertile  country  producing  sugarc.me,  oranges  and 
lemons,  ao.  possesses  a copious  natural  fountain,  said  to 
hare  been  discovered  by  Columbus  on  his  second  voyage 
it  was  founded  m 1 1 iD.  Population  (1^99),  6423. 

Aguaaca.lentes  a state  of  Mexico,  bounded 
on  the  W.,  and  E.  by  the  state  of  Zucatccu*  I 

on  the  S.  by  the  state-  of  Jalisco.  Its  area  mv 
2950  square  mile*.  The  population  in  l879  w"  M ^ 


and  in  1895,  102,378.  It  is  divided  politically  into 
four  partidot,  subdivided  into  right  munici[sditiuB. 
The  fauna  embraces  twenty-seven  sjwcies  of  mammals, 
fifty-eight  of  birds,  nine  of  reptiles,  five  butrachians 
four  fishes,  and  seventy-four  insects.  The  flora  includes 
137  species  of  wild  trees,  forty-eight  of  fruit,  eleven  tex- 
tile plants,  and  103  medicinal  plants,  drc.  The  princi['el 
industries  are  agriculture  aud  stock-raising.  The  total 

1 In  addition  to  tliuiaiii.vuiit  whi  h went  to  the  support  oftho cvptw 
Luris'i  of  <•  jp.?  iment  Buttons  $720,(H)0  was  paid  directly  to  sgriculnurri 
cxj-criiucat  statLmi  in  the  State*  by  the  United  States  Treasury. 
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vali w of  the  trade  is  estimated  at  about  $7,500,000 
{Mexican  currency).  The  Mexican  Central  railway  crosses 
the  state  in  two  directions.  The  capital,  Aguasca- 
li estes,  with  a Imputation  in  1895  of  30,872,  is  364  miles 
from  the  city  of  Mexico  by  raiL  It  has  two  lines  of 
tramways,  telegraph  and  telephone  lines,  schools,  hospitals, 
public  libraries, See.  The  other  princijml  towns  are  Itincun 
tie  Homos  (or  Victoria  do  Oalpulapam),  Asientos  de  Il»arra, 
and  Culvilla,  all  with  populations  of  less  than  5000. 

Agin  las,  a town  of  Sfiain,  province  of  Murcia,  on 
the  Mediterranean,  37  miles  W.S.W.  of  Cartagena.  It  has 
tiro  ports,  one  safe,  the  other  bad.  Its  trade  has  become 
important,  owing  to  the  greater  facilities  now  afforded  for 
transport  of  ores  by  several  lines  of  railways.  In  1898, 
74  foreign  steamers  of  70,372  tons  (60  English  of  58,372 
to®*)  cleared  from  the  port,  and  120  S]»anish  steamers  of 
05,368  tons.  The  chief  export*  were : iron  ore,  59,630 
toies  of  which  47,180  were  for  Great  Britain ; sport  grass, 
19,496  tons  for  Great  Britain  ; and  liarley,  soapstones, 
tad  dried  figs.  Population  in  1897,  12,331. 

Ahaggar.  See  Sahara. 

Ahmedabacfl,  or  Ahmadabad,  a city  and  district 
of  British  India,  in  the  Gujarat  division  of  Bombay.  The 
c.ty  is  Situated  on  the  left  bank  of  the  river  tSabarmati.  It 
is  still  surrounded  with  wall,*,  endowing  an  area  of  about  2 
square  miles.  Ahmedabad  has  a station  on  the  Bombay  and 
liaxoda  railway,  309  miles  from  Bombay,  whence  branch  lines 
diverge  into  Kathiawar  and  Mahi  Kant  ha,  and  is  a great 
fcmtre  for  both  trade  and  manufacture.  Its  native  bankers, 
shopkeepers,  and  workers  are  all  strongly  organized  in  guilds. 
In  1H97  there  were  16  cotton-mills,  for  spinning  and  weav- 
ing, besides  many  hand-looms,  and  1 4 factories  for  ginning 
wi'l  pressing  cotton.  Other  industries  include  the  manu- 
facture of  gold  and  silver  thread,  silk  brocades,  j lottery,  ]sipcr, 
and  shoes.  The  principal  educational  institutions  are  the 
Gujarat  College,  managed  by  a board,  with  199  students  in 
1 896-9  < ; a government  training  college  for  both  male  and 
fwiule  teachers,  with  219  students  altogether;  and  a high 
school,  with  365  boys.  There  are  2 churches,  22  printing 
presses,  issuing  7 newspapers  and  i>or iodic* Is,  a hospital,  a 
lunatic  asylum,  an  asylum  for  lepers,  and  a panjrapol  or 
Loiuu  °f  re**  for  animals,  supported  by  the  trading  com- 
munity. The  military  cantonment,  3 miles  north  of  the 
iutive  town,  is  the  headquarters  of  the  northern  division  of 
to  Bombay  corn  maud,  with  an  arsenal.  Population  (1881), 
1^621;  (1891),  148,412. 

Tk‘  district  of  Ahmkdabad  lies  at  the  head  of  the  Gulf 

0 Cambay,  between  Baroda  and  Kathiawar.  Area,  3949 
■jiusre  miles;  population  (1881),  856,342;  (1891),  921,712, 
*.  an  *ncn;aso  of  8 per  cent,  and  an  average  density 

pwjona  per  square  mile;  in  1901  the  population  was 

1 » •*wwi®8  a decrease  of  14  per  cent.,  due  to  the 
of  famine.  Land  revenue  and  rates  (1897-98) 

JuoiuiU'd  to  Its. 23, 63, 7 80,  the  incidence  of  taxation  being 
acre  ; the  cultivated  area  was  1,151,117 
- K-_  of  which  69,149  acres  were  irrigated  from  wells, 
C*,  including  acres  from  government  canals;  the 
mm*r  of  j>o!ice  was  1098 ; the  number  of  children  at 
i !S  being  3*56  per  cent,  of  the  total 

JT  at»on;  the  registered  death-rate  in  1897  was  25*37  per 
.,i , The  principal  crops  are  millets,  cotton,  wheat, 
lUr  i The  district  is  traversed  by  the  Bombay  and 
thpT  rui  V,a*v’  au^  ^UiS  two  seaports,  llholera  and  Gogo, 
con .7nner/,f  ^‘hich  has  given  its  name  to  a mark  of  raw 
f--,-  m.  , Liverpool  market.  It  suffered  severely  in  the 
of  1899-1900. 

i;i  ,x  «tya»»d  district  of  British  India, 

■ecan  division  of  Bombay,  on  the  left  bank  of  the 


river  Sina.  Several  mosques  and  tombs  liave  been  con- 
verted to  the  u»c  of  British  administration.  The  old 
industries  of  carpet- weaving  and  paper-making  have  died 
out ; but  there  is  a large  trade  in  cotton  and  silk  goods, 
and  in  copper  and  brass  pots,  and  there  are  9 factories  for 
ginning  and  pressing  cotton.  It  is  a station  on  the  loop 
line  of  the  Great  Indian  Peninsula  railway,  218  miles 
from  Bombay,  and  a military  cantonment  for  a native 
infantry  regiment.  It  has  three  high  schools,  with  435 
pupils  in  1896-97,  and  7 printiug  presses,  issuing  6 ver- 
nacular newspapers.  Population  (1881),  37,492;  (1891), 

The  district  of  Ahmbdxagar  is  a comparatively  hilly 
and  barren  tract,  with  a small  rainfall.  Area,  6645  square, 
miles;  population  (1881),  750,021 ; (1891),  888,755,  show 
ing  an  increase  of  18  per  cent,  after  tho  famine  of  1876-77 ; 
average  density,  134  persons  per  square  mile;  (1901), 
837,774,  showing  a decrease  of  6 per  cent.,  duo  to  the 
results  of  famine.  In  1897-98  the  land  revenue  and  ratiw 
were  Its.  1 9,07,825,  the  incidence  of  assessment  being 
Ra.2 : 1 :2  per  acre;  the  cultivated  area  w-us  2,585,616 
acres,  of  which  1 10,246  were  irrigated  from  wells,  <ke. ; the 
number  of  policu  was  807 ; the  children  at  school  numbered 
! 15,569,  being  1*8  jier  cent,  of  the  total  population;  the 
I death-rate  in  1897  was  43  per  thousand.  The  principal 
crops  are  millets,  pulse,  oil-seeds,  and  wheat.  The  district 
suffered  from  drought  in  1896-97,  and  again  in  1899-1900. 
Down  to  July  1898  the  deaths  from  plague  numbered  852. 

Ahmed  Veflk,  Pash  A,  (18 19- 1891),  Turkish  states- 
man and  man  of  letters,  was  born  in  Stambul,  1819.  He 
was  the  sou  of  Houheddin  Effendi,  at  one  time  Charge 
d’affaires  in  Paris,  an  accomplished  French  scholar,  who 
because  of  this  accomplishment  was  attached  in  the 
capacity  of  secretary-interpreter  to  lb-skid  Pasha's  diplo- 
matic mission  to  Paris  in  1834.  lteskid  took  Ahmed  with 
him,  and  placed  him  at  school,  where  he  remained  about 
five  years  uud  completed  his  studies.  He  then  returned 
to  Constantinople,  and  was  appointed  to  a post  in  the 
Bureau  de  traduction  of  the  ministry  for  foreign  affairs. 
While  thus  employed  he  devoted  his  leisure  to  the  transla- 
tion of  Mol i^re’s  plays  into  Turkish,  and  to  the  compilation 
of  educational  books — dictionaries,  historical  and  geogra- 
phical manuals,  dx. — for  use  in  Turkish  schools,  with  tho 
object  of  promoting  cultivation  of  the  French  language 
among  the  rising  generation.  In  1847  he  brought  out  the 
first  edition  of  the  tSalnameh,  the  official  annual  of  the 
Ottoman  empire,  of  nvhich  the  publication  Is  continued  to 
this  day.  Two  years  later  he  was  appointed  imperial 
commissioner  in  the  Danubian  principalities,  and  held  that 
office  till  early  in  1851  when  he  was  sent  to  Persia  as 
amljassador— a post  which  suited  his  temperament,  and  in 
which  lie  rendered  good  service  to  his  Government  for 
more  than  four  years.  Recalled  in  1 855,  lie  was  sent  on  a 
mission  to  inspect  the  eastern  frontiers,  and  on  his  return 
was  appointed  member  of  the  Grand  Council  of  J ustice,  and 
was  entrusted  with  the  revision  of  the  penal  code  and  tho 
code  of  procedure.  This  work  occupied  him  until  tho 
1-eginuing  of  1860,  when  lie  was  sent  os  ambassador  to 
Paris,  for  the  special  purpose  of  averting  the  much-dreaded 
intervention  of  France  in  the  affairs  of  Syria.  But  Ahmed 
Vefik’s  abrupt  frankness,  irascibility,  and  abhorrence  of 
compromise  unfitted  him  for  Kuroiiean  diplomacy.  He 
offended  the  French  Government ; his  mission  failed  ; 
and  he  was  recalled  in  January  1861.  None  tho  less  his 
integrity  of  purpose  was  fully  understood  and  appreciated 
in  Parisl  On  his  return  he  was  appointed  minister  of  the 
Evkaft  but  he  only  retained  his  seat  in  the  Cabinet  for  a 
few  months.  He  was  then  for  a brief  period  president  of 
the  Board  of  Audit,  and  subsequently  inspector  of  tho 
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Anatolian  provinces  where  ho  was  engaged  for  more  than 
three  years.  His  next  appointment  was  that  of  director- 
general  of  customs,  w hence  he  was  removed  to  the  office  of 
mustcslmr  of  the  grand  vizierate,  and  in  the  following 
year  entered  the  Cabinet  of  Midhat  Pasha  as  minister  of 
public  instruction,  but  very  soon  retired  to  bis  seat  in  the 
Council  of  State,  and  remained  out  of  office  until  1875  when 
lie  represented  Turkey  at  the  International  Telegraphic 
Conference  in  St  Petersburg.  He  was  president  of  the 
short-lived  Turkish  parliament  during  its  first  session— 
10th  March  to  28th  June  1877 — and  at  its  close  was 
api*>iuted  vali  of  Adrianople,  where  he  rendered  invalu- 
able aid  to  the  Red  Crass  Society.  On  his  recall  at  the 
beginning  of  1878  he  accepted  the  ministry  of  public 
instruction  in  the  Cabinet  of  Ahmed  Hundi  Pasha,  and  on 
the  abolition  of  the  grand  vmerate  (5th  February  1878)  he 
became  prime  minister,  and  held  office  till  about  the  middle 
of  April,  when  he  resigned.  Early  in  the  following  year 
he  was  appoint  ed  vali  of  Brusu,  where  he  remained  nearly 
four  y-.ars,  and  rendered  admirable  services  to  the  province. 
The  drainage  of  the  pestilent  marshes,  the  water  - supply 
from  the  mountains,  the  numerous  roads,  the  suppression 
of  brigandage,  the  multiplication  of  schools,  the  vast 
development  of  the  silk  industry  through  the  substitution 
of  mulberry  plantations  for  riee  fields,  the  opening  out  of 
the  mineral  springs  of  Tchitli,  the  introduction  of  rose- 
trees,  and  the  production  of  otto  of  roses  —all  these  were 
Ahmed  Yefik's  work ; and  he  b eanie  so  popular  that 
when  in  1882  he  was  recalled,  it  was  thought  advisable 
that  he  should  bj  taken  away  s.'cretly  by  night  from  the 
bvnk  in  lirtisa,  and  brought  to  his  private  residence  on 
the  Bosphorus.  A few  days  after  his  return  he  was 
again  ap|*»inted  prime  minist  r (1st  December  1882),  hut 
Ahmed  Yefik  demanded,  as  the  condition  of  his  acceptance 
of  office,  that  ho  should  chuou  the  other  members  of  the 
Cabinet,  and  that  a numlrer  of  persons  in  the  sultan's 
entoumye  should  be  dimu  ss.-d.  Ujiou  this,  the  sultan,  on 
3rd  December,  revoked  the  irade  of  1st  December,  and 
appointed  Said  Pasha  prime  minister.  For  the  rest  of  his 
life  Ahmed  \ efik,  by  the  sultan's  orders,  was  practically  a 
prisoner  in  his  own  house;  and  eventually  he  died,  1st 
April  1891,  of  a renal  complaint  from  which  he  had  long 
been  a sufferer.  Ahmed  Volik  was  a great  linguist  lie 
•poke  ttn'l  wrote  French  perfectly,  and  thorouglily  uuder- 
Rtood  English,  German,  Italian,  Greek,  Arabic,  and 
1 era  an.  from  all  these  languages  he  translated  many 
*'ks  into  1 urk  sh,  but  wrot^  no  original  work.  His 
splendid  library  of  15,000  volumes  contained  priceless 
manuscripts  in  many  languages.  In  his  lifetime  be 
appreciably  aided  the  progress  of  education;  but  os  he  had 
no  following,  the  effect*  of  his  labour  and  influence  in  a 
great  measure  faded  away  aft  r his  death.  In  all  his 
social  and  family  relations  Ahmed  Yefik  was  most  exem- 
plary. Hi*  cliarity  knew  no  bounds,  lie  was  devoted  to 
his  aged  mother  and  to  his  one  wife  and  cliildren.  To 
Ins  friends  ami  acquaintance  he  was  hospitable,  courteous, 
and  obliging  ; his  conversation  was  intellectual  and  refined! 
and  m every  ad  of  his  private  life  he  manifested  the  spirit 
of  a true  gentleman.  At  home  his  habits,  attire,  and  mode 
of  life  were  quite  Turkish,  but  he  was  perfectly  at  Inn  ease 
in  huro]*-an  society ; he  had  strong  English  proclivities, 
arid  numbered  many  Euglish  men  and  women  amongst  his 
intimate  friends.  In  public  life  his  gifts  were  almost 
»t  riliz -d  by  peculiarities  of  temperament  and  incomuUi- 
bdity  with  othcal  surroundings;  and  his  m:ssiou  as 
tuubassiulw  to  Persia  and  his  administration  of  Krusa  were 
oul-v  thorough  success.  But  his  intellectual  rowers, 
lit  rary  erudition,  and  noble  character  made  him  for  the 
last  forty  years  of  his  life  a conspicuous  figure  in  Fad  rn 
Europe.  , ' “ 


Ahvaz,  a town  in  the  province  of  ArabUtan,  Persia, 
situated  on  the  left  Lank  of  the  river  Karan,  lias  been 
identified  with  the  Aginis  of  Xearcb.  It  is  now  a 
wretched  collection  of  mud  hovels,  with  a small  rectangular 
fort  in  a state  of  ruin,  and  an  Arab  population  of  about 
700.  Since  the  opening  of  the  Karan  to  foreign  commerce 
in  October  1888  another  settlement  called  Hunter  i 
j Adsttri,  in  compliment  to  the  shah  (XAssir  cd  d(ii),  bus 
been  established  on  a slight  elevation  overbooking  the 
river  at  the  |*»int  near  the  rapids,  where,  steamers  couie  to 
anchor,  and  al>out  one  mile  It* low  Ahvaz.  It  has  post  and 
telegraph  offices,  and  a few  mercantile  firms  have  estab- 
lished agencies  at  Bander  Ndssiri.  Should  the  new  caravan 
road  to  Isfahan  prove  a success,  Ahvaz  will  no  doubt  soon 
acquire  greater  commercial  importance. 

A id  in,  (1)  a Turkish  vihiyet,  in  the  SAY  part  of 
Asia  Minor,  which  includes  the  ancient  Lydia,  (’aria,  and 
Western  Lye  in.  It  derives  its  name  from  the  Seljuk  emir 
who  took  Tralles,  and  is  the  richest  and  most  productive  pro- 
1 vince  of  Asiatic  Turkey.  The  Beat  of  government  is  Smyrna. 
Population,  1,400,000  (Moslem,  1,090,000;  Christians 
288,000 ; Jews  22,000).  (2)  The  principal  town  of  the 

rich,  productive  valley  of  the  Metiderez,  called  also  Guzel- 
liuwar  from  the  beauty  of  its  situation  at  the  foot  and  on  the 
lower  slopes  of  Mo  ns  Messoyi*.  Aidin  is  on  the  Smvrna- 
Dineir  mil  way,  has  Large  tanneries,  and  sweetmeat  manu- 
1 factories  and  exports  figs,  cotton,  and  raisins.  It  was 
| almost  destroyed  by  an  earthquake  in  1899.  It  is  the  seat 
of  a British  vice-consul.  Population,  34,000  (Moslems, 
23,000 ; Christians  9000;  Jews,  2000). 

Aigun,  or  Am un  (also  SakAalyan-ula4Aoto),  a town 
«>f  China,  province  Hei-lun-tsian,  in  Northern  Manchuria, 
situated  on  the  right  I *ank  of  the  Amur,  in  a fertile 
and  i populous  region,  20  miles  below  Blagovyeshchensk, 
where  it  occupies  marly  tw*o  miles  on  the  l>ank  of  the  river. 
There  is  a |*al:sadeil  fort  in  the  middle  of  the  town,  inside 
of  which  is  the  house  of  the  fu-tu-fun  (governor).  Its 
merchants  carry  on  an  active  local  trade  in  grain,  mustard, 
o.l,  and  tobacco,  and  some  of  its  firms  supply  the  Russian 
iulministration  wilh  grain  and  flour.  During  the  “ Boxer  ’ 
rising  of  1900  it  was,  for  a few  weeks,  the  centre  of 
military  action  directed  against  the  Russians.  The  |*>pu- 
latiou,  of  some  20,000,  includes  a few  hundred  Mussul- 
mans. The  town  was  founded  first  on  the  left  bank  of  the 
Amur,  below  the  mouth  of  the  Zeya,  but  was  abandoned, 
and  the  present  town  was  founded  iu  1G84.  It  was  here 
that  Count  Muravieff  concluded,  iu  May  1857,  the  Aihun 
treaty,  according  to  which  the  left  bunk  of  the  Amur  was 
conceded  to  Russia. 

Ain,  a department  in  the  E,  of  France,  bordering  on 
Switzerland.  Its  eastern  part  is  traversed  by  the  southern 
end  of  the  Jura.  The  Rhone  enfolds  it  on  the  E.  and  S., 
the  .Saone  forms  its  western  border;  the  Ain  runs  through 
its  centre  from  N.  to  S.  into  the  Rhdne.  Among  the 
Jacustriue  formations  is  Eike  Xantuo.  The  chief  towns 
ure  Bourg,  Bcllcv,  Gex,  Xantua,  and  TrtJvoux. 

Area,  2*219  square  milo*.  The  department  comprises  36  cantons 
and  463  comma  us.  Population  iu  1901,  349.205,  against  351,.'e9 
in  1890  and  364, 103  in  1886.  Births  in  181*9,  7204,  of  which  362 
were  illi-gitiiuate  ; deaths,  "204  ; marriages,  2665.  In  1896  there 
wore  10GJ  primary  schools,  with  57,502  pupils.  Ds->  than  1 per 
cent,  of  tin;  jKjjtulaiiou  was  illiterate.  The  total  surface  under  cul- 
tivation »a.<  1,236,173  acri*s,  of  which  601,744  acre*  were  plungh- 
laud  ; *229,786  acres  in  gravt,  and  265,772  acre*  in  forest.  In  1899 
the  produce  of  wheat  amounted  to  th«  value  of  .£1,025,000  ; ol 
Wine,  JL  K>5.CK>0.  There  ware  ( 1 S99)  14,200  hordes,  3080  mid 
mules,  2 10, 1 90  cattle,  50,720  sheep,  87.03U  pigs,  and  20, 190  goats. 
The  mineral  production  (lignite,  jieat,  and  other  sub.-tanconj  ** 
uniui  jH.rtant.  There  is  no  industry  in  metals.  With  agriculture, 
j the  induatries  in  weaving,  wearing  apjiarvl,  foods,  and  the  rnsnu- 
1 Picture  of  ps{»er,  are  the  sources  v?  the  prosperity  of  Ain. 
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Ainsworth,  William  Harrison  (1805  1882),  | 
English  novelist,  son  of  Thomas  Ainsworth,  solicitor,  was 
bom  at  Manchester,  4th  February  1805.  He  was  educated 
at  Manchester  Grammar  School,  and  articled  to  the  firm  of 
which  his  father  was  a member,  proceeding  to  London  in 
1824  to  complete  liia  legal  training  at  the  Inner  Temple. 
At  the  age  of  twenty-one  he  married  a daughter  of  John 
Eber<,  the  jmblisher,  and  started  in  his  father-in-law’s  line  , 
of  business.  This,  however,  soon  proved  unprofitable,  and 
he  decided  to  attempt  literary  work.  A novel  called  Sir 
John  Chirer ton,  in  which  he  appear*  to  have  had  a share, 
had  attracted  the  praise  of  £>ir  Walter  Scott,  and  this 
encouragement  decided  him  to  take  up  fiction  as  a career. 

In  1834  he  published  Roohtood,  which  had  an  immediate 
success,  and  thenceforth  he  was  always  occupied  with  the 
compilation  of  “historical ” novels.  He  published  about 
forty  such  stories,  of  which  the  best  known  are  Jack  Skep- 
jutnl  (1839),  The  Tower  of  London  (1810),  Guy  Fawkes 
(1841),  Old  Si  Pauls  (1841),  and  Windsor  Castle  (1843). 
He  edited  Bentley' s Miscellany,  in  which  Jack  Sheppard  ' 
was  published  as  a serial,  and  for  twelve  years  from  1842 
la- was  proprietor  of  A ins  worth's  Magazine.  He  continued 
his  literary  activity  until  his  death,  but  hi*  later  stories 
were  less  striking  than  the  earlier,  perhaps  owing  to  his 
having  exhausted  the  more  fruitful  fields  of  historical 
narrative  in  his  first  flights.  He  died  at  Reigatv,  3rd 
January  1882,  and  was  buried  at  Kensal  Green.  Ains- 
worth had  a lively  talent  for  plot,  and  his  books  have 
many  attractive  qualities.  He  was  skilful  in  weaving 
historical  facts  into  the  fabric  of  fiction,  and  in  giving 
just  sufficient  of  the  former  to  leaven  the  latter  with 
an  air  of  probability.  His  style  was  not  without  archaic 
affectation  and  awkwardness,  but  when  his  energies 
were  aroused  by  a striking  situation  he  could  lx?  brisk, 
vigorous,  and  impressive.  He  did  a great  deal  to  interest 
the  less  educated  classes  in  the  historical  romances  of  their 
country,  and  his  tales  were  invariably  instructive,  clean, 
toil  manly.  (a.  Wa.) 

Ain  tab,  mediaeval  ManUab , a large  garrison  town  in 
Syria,  in  the  Aleppo  vilAyet,  situated  in  the  brood  valley 
of  the  Sajfir.  Its  position  is  one  of  military  and  com- 
mercial importance,  and  its  castle  was  noted  in  the  Middle 
Agw  for  its  great  strength.  In  1895  many  Armenians 
were  massacred  and  tho  bazars  wore  pillaged.  American 
missionary  and  educational  enterprise  lias  established 
Central  Turkey  College,  with  a medical  school,  a girls’ 
schciel,  and  an  hospital.  Cereals  and  tobacco  are  exported, 
and  cotton  cloths  are  made.  I'opulat  i >n,  45,000  (Moslems, 
20,000;  Christians,  18,500;  Jews,  500). 

Ainu. -The  Ainu — oft.n  erroneously  called  Aino — 
are  Usually  spoken  of  as  the  autochthonous  inhabitant* 
of  Japan,  but  the  most  accurate  researches  go  to  prove  ( 
hut  they  wvrv  immigrants,  who  reached  Yezo  from  th  ■ | 
Kuriles,  and  subsequently  crossing  Tsugaru  strait,  colon- 
ic d great  i*»rt  of  th_-  main  island  of  Japan,  ext.rminat- 
lag  a race  of  pit-dwellers  to  whom  they  gave  the  name  of 
koro-pok-gnru  (men  with  sunken  places).  These  koro-jxde-  ( 
w 're  of  such  small  stature  to  be  considered  dwarfs. 
Thw  wore  skins  of  uuimalH  for  clothing,  and  that  they 
JUwerstood  thj  potter’s  art  and  us  d flint  arrow-heads  is 
oUrly  proved  by  excavations  at  tho  sit  s of  th  ir  juts. 

Ainu,  on  th:-  contrary,  never  had  any  knowledge  of 
jw-tt  -ry.  Ultimately  the  Ainu,  coming  into  contact  with 

l"  Japauca.*,  who  had  iminigmtcd  from  the  south  and 
w Were  driven  northward  into  the  Island  of  Yezo, 
w U ug  ;n  the  Kuriles  and  in  the  southern  |«irt 
® Saghidien,  they  are  still  found  in  some  numb  rs, 

^ fha  dose  of  the  18th  and  the  beginning  of  the 

*'th  century,  Russian  enterprises  drew  tho  attention  of  i 


the  Japanese  Government  to  the  northern  districts  of  the 
empire,  the  Tokugawa  Shoguns  adopted  towards  the  Ainu 
a policy  of  liberality  and  leniency  consistent  with  the  beat 
principles  of  modern  colonization.  But  the  doom  of  unfit- 
ness appears  to  have  begun  to  overtake  the  race  long  ago. 
History  indicates  that  in  ancient  times  they  were  fierce 
fighters,  able  to  offer  a stoat  resistance  to  the  incom|*urably 
better  armed  and  more  civilized  Japanese.  To-duy,  they 
are  drunken,  dirty,  spiritless  folk,  whom  it  is  difficult  to  sup- 
I>o«e  capable  of  the  warlike  rdle  they  once  played.  Their 
number  is  virtually  stationary,  as  the  census  shows : — 
Ainu  Population  of  Yeso  and  the  Kuriles. 


1893 

. 17,280 

1894 

. 15,808 

1895 

. 17,314 

1893 

. . . 17,400 

1897 

•.  16,972 

189$ 

. 17,573 

Tin;  Ainu  are  somewhat  taller  than  the  Japanese,  stoutly 
built,  well  proportioned;  with  dirk -brown  eyes,  high 
cheek-bones,  short  broad  noses  ami  faces  lacking  b ngth. 
Naturally  very  hairy  and  never  shaving  after  a certain 
age,  they  have  full  beards  and  moustaches  Men  and 
women  alike  cut  their  liair  level  with  the  shoulders  at  the 
sides  of  the  head,  but  trim  it  semieircularly  behind.  The 
women  tattoo  their  mouths,  arms,  ami  sometimes  their  fore- 
heads, using  for  colour  the  smut  deposited  on  a ]*ot 
hung  over  a fire  of  birch  bark.  Their  original  dress  is  a 
robe  spun  from  the  liark  of  the  elm  tree.  It  lias  long 
sl  aves,  reaches  marly  to  the  feet,  is  folded  round  the 
Ixxly  and  ti,d  with  a girdle  of  the  same  material.  Female* 
wear  also  an  undergarment  of  Jafiancso  doth.  In  winter, 
the  skins  of  animals  are  worn,  with  leggings  of  deer-akin 
and  boots  made  from  tho  skin  of  dogs  or  salmon.  Both 
sexes  are  fond  of  ear-rings,  which  are  aaid  to  have  been 
made  of  grape* vino  in  former  times,  but  are  now  purchased 
from  the  Japanese,  as  also  are  Had  nccklucts,  which  the 
women  prize  highly.  Their  food  is  meat,  whenever  they 
can  procure  it— the  flesh  of  the  bear,  the  fox,  the  wolf,  the 
badger,  the  ox,  or  the  horse— fish,  fowl,  millet,  vegetables, 
herb*,  and  roots.  They  never  eat  raw  fish  or  flesh,  but 
always  cither  boil  or  roast  it.  Their  habitations  are  reed- 
thatched  huts,  the  hugest  20  feet  square,  without  fiarti- 
tions  and  having  a fireplace  in  the  centre.  There  is  no 
chimney,  but  only  a hole  at  the  angle  of  the  roof ; there 
is  one  window  on  the  eastern  side  and  there  are  two  doors. 
Public  buildings  do  not  exist,  whether  in  the  shape  of 
inn,  meeting- place,  or  temple.  Tho  furniture  of  their 
dw. Rings  is  exceedingly  scanty.  They  have  no  chairs, 
stools,  or  tabl  s,  but  sit  on  the  floor,  which  is  covered 
with  two  layers  of  mats,  one  of  rush,  the  other  of  flag ; 
and  for  beds  they  spread  plunk*,  hanging  mats  around 
them  on  poLs,  and  employing  skins  for  coverlets.  The 
luun  us.*  chop-sticks  and  moustache -lifters  when  eating; 
thj  women  have  wooden  spoons.  UncKanliness  is  char- 
acteristic of  the  Ainu,  and  all  their  intercourse  with  the 
Japanese  has  not  improved  tin  in  in  that  respect.  The 
Ilev.  Mr  Batchelor,  in  his  Softs  on  the  Ainu,  says  that 
hi  lived  iu  one  Ainu  habitation  for  six  Weeks  on  one 
occasion,  and  for  two  months  on  another,  and  that  he 
never  once  saw  personal  ablutions  performed,  or  cooking 
or  eating  ut  nsils  washed.  Not  having  been  at  any  period 
acquaint  .'d  with  the  art  of  writing,  they  huve  no  lit  .'future 
and  are  profoundly  ignorant.  But  at  schools  established 
for  them  by  the’  Japanese  in  recent  times,  they  have 
shown  that  their  int  llectual  capacity  is  not  deficient 
No  distinct  conception  of  a universe  enters  into  their 
cosmology.  They  picture  to  themselves  many  floating 
worlds,  yet  they  deduce  tlu  idea  of  rotundity  from  the 
course  of  the  sun,  and  they  imagine  that  the  “Ainu  world" 
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rests  on  the  back  of  a fish  whoa?  movements  cause  earth- 
quakes. It  is  scarcely  jKwaibl?  to  doubt  t tat  tais  fancy  is 
derived  from  thn  Japanese,  who  usrxl  to  hold  an  identical 
theory.  They  b li.ve  in  a supreme  Creator,  but  also  in  a 
»un  god,  a moon  gtal,  a b?ar  god,  a water  god,  and  a 
mountain  god ; deities  whose  river  is  the  Milky  ^ a.V, 
trbewa  voice*  are  heard  in  the  thunder  and  wb»3  glory  is 
reflected  in  the  lightning.  They  have  no  priests  by  pro- 
fusion. The  village  chief  jxjrforms  whatever  religious 
ceremonies  are  nec  ssriry;  ceremonies  confined  to  making 
libations  of  wine,  uttering  short  prayers  ami  offering  willow 
sticks  with  wood  -n  shavings  attached  to  them,  much  as 
the  Japanese  set  up  the  well-known  tfohri  at  sacred  spots. 

The  Ainu  gives  tlianks  to  the  gods  b fore  eating,  and 
prays  to  the  deity  of  fire  in  time  of  sickness.  He  thinks 
that  his  spirit  is  immortal,  and  that  it  will  be  rew'anhxl  ] 
hereafter  in  heaven  or  punished  in  hell,  both  of  which  I 
places  are  beneath  the  earth,  hdl  being  the  land  of  | 
volcanoes ; but  be  has  no  theory  as  to  a resurrection  of 
the  body  or  metempsychosis.  11c  preserves  a tradition 
about  a flood  which  sjems  to  bo  the  counterpart  of  the 
Biblical  deluge  and  about  an  earthquake  which  tested  a 
hundred  days,  produced  the  threw  volcanoes  of  ha*,  and 
creat  ’d  the  island  by  bridging  the  waters  that  had  pre- 
viously sepnmt  *d  it  into  two  jiarts.  He  is  now  governed 
by  Japanese  laws  and  judged  by  Japanese  tribunals,  but 
in  former  times  his  affairs  were  administered  by  hereditary 
chiefs,  three  in  each  village,  and  for  administrative  pur- 
]*os  s the  country  was  divided  into  three  districts,  Sara, 

Usd,  and  Ishikari,  which  were  under  the  ultimate  control 
of  Sara,  though  the  relations  between  their  respective 
inhabit  ints  w?re  not  cl  os?  and  intermarriages  were  avoided. 

The  functions  of  judge  were  not  entrust'd  to  thes?  chiefs; 
an  indefinite  number  of  a community’s  members  ait  in 
judgment  upon  its  criminals.  Capital  punishment  did 
not  exist,  nor  was  imprisonment  resorted  to,  b.-ating  b?ing 
considered  a sufficient  and  final  penalty,  except  in  the 
cos?  of  murder,  when  the  nos.'  and  cars  of  the  assassin 

w.-ro  cut  off  or  the  tendons  of  his  feet  severed.  These  j me  P™1**!*1  ^ sir  pre«ure  into  the  gun. 

peculiar  methods  of  criminal  procedure  are  alluded  to  by  i ^[i^valv^U  owned  ami  dosed  hy  * simple  movement  of  the  firing 


or  even  white  complexion,  large  nos?,  straight  eyes,  and 
regular  features,  often  quite  handsome,  and  of  European 
type.  They  seem  to  b?  a List  remnant  of  tlie  Neolithic 
peoples,  who  ranged  in  prehistoric  times  across  the  northern 
hemisphere  from  the  British  IaLs  to  Manchuria  and  Japan. 
They  are  b jar -worshippers,  and  have  other  customs  in 
common  with  the  Manchurian  aborigines,  but  the  language 
is  entirely  different,  and  they  have  traditions  of  a Time 
when  they  were  the  dominant  people  in  the  surrounding 
lauds.”  ’it  should  b?  not  d finally  that  the  Aiuu  are 
altogether  free  from  ferocity  or  exclusiveness,  and  that 
they  tre-at  strangers  with  gentle  kindness.  (r.  bt.) 

Airdrie,  a parliamentary  and  municipal  burgh 
(Falkirk  group)  in  new  Monkland  parish,  Lanarkshire 
Scotland,  10  miles  E.  of  Glasgow  by  rail.  There  are 
35  coal  mines  in  the  parish,  but  the  scams  are  now 
largely  worked  out.  Brass-founding,  steel-casting,  tube- 
making,  boiler-making,  wagon-building,  the  weaving  of 
woollens,  calico-printing,  {taper-making,  and  oil  and  fire- 
clay  manufacture,  are  now  important,  white  several  new 
branches  of  engineering  haw  been  started.  There  w a 
good  free  library.  One  of  the  l*oard  schools  is  an  anuierny 
or  secondary  school.  Population  in  1881,  13,303;  1VJ, 
19,135;  1901,  22,288. 

Air  Gun. — Air  as  a propellant  lias  in  recent  years 
been  applied  to  guns  of  large  calibre,  in  which  its  com- 
paratively gentle  action  has  proved  advantageous  when 
high  explosives  contained  in  their  shells  are  employe  as 
projectiles.  In  1883  Mr.  Mcfford  of  Ohio  utilized  an  air 
pressure  of  500  lh  per  square  inch  in  n 2-inch  gun,  and 
succeeded  in  profiling  a projectile  2100  >• ins.  **" 

arrangement  was  of  the  simplest  form-— a hose  wi 
ordinary  cock  by  which  the  air  was  admitted  into  the  gun 
behind  the  projectile.  The  question  was  then  taken  up 
bv  Captain  E.  L.  Zalinski  of  the  United  States  Artdtery, 
who  in  1S88  reduced  the  Ro-callod  “dynamite  gun  to  a 
practical  shape  and  obtained  excellent  firing  results. 

The  principal  features  of  li is  system  are  1.  An  extremely  in- 


l"**™  w.w«»M  l-— - ” -v  This  valve  w opened  aim  ciuwsu  vj  •»  — ...  f " 

ancient  Japanese  historians,  who  appear  to  have  regarded  jevcr,  and  is  GTiigra 


them  as  more  barbarous  than  infliction  of  the  death  penalty. 
Little  ns  the  JujHim-sc  atid 
the  Ainu  have  in  common, 
intermarriages  are  not  in- 
frequent, and  at  Sambutsu 
especially,  on  the  eastern 
coast,  many  children  of 
snch  marriages  may  be 
e ren.  1 >00  u itz,  1 1 llgeu- 

dorf,  and  Bcheubc,  argu- 
ing from  a minute  in- 
vestigation of  the  physical 
traits  of  the  Ainu,  have 
conclud'd  that  they  are 
u Mongolians  who  differ 
less,  perhaps,  from  the 
Japanese  than  the  Ger- 
mans do  from  the  Itu- 
Iiiamans/’  but  if 
customs,  traditions,  and 
religious  beliefs  be 
si»l  red,  the  points  of  dia* 
similarity  are  very  striking. 

A.  H.  Keane,  the  Ainu  “are  quite  distinct  from  the 
surrounding  Mongol ic  peoples,  and  present  several  re- 
murkabh  physical  characters  which  seem  to  point  to  a 
remote  connexion  with  the  Caucasic  races.  Such  are  a 
very  full  bold,  shaggy  or  wavy  black  or  dark-brown  hair, 
30m  times  cov  -ring  tlie  back  and  chest ; a somewhat  fair 


d consequently  the  range,  can  Ihj  regulated- 


DvnAMrrm  Grx  Stoiinm*  at  Sanuv  Hook,  New  To*k  Bawd*. 
According  to  Professor 


projectile  carrying  the  bursting  charge,  ami  provided  * 

to  which  van*'*  ere  attached  in  order  to  give  mtatnm.  * i 

fuse*  of  entirely  original  design.  Each  3**11  carries  * , * 

the  current  freon  which  fires  the  charge  on  impact  ** 

object,  anil  a dry  battery  which  become*  active  after  tli 

divtsl  bfl-iw  the  surface  of  tire  water,  and  ig»iK*  the  charge 

delay  capable  of  regulation.  For  safety  all  the  electric 

made  to*  pass  through  a disconnector,  which  prevent,  them  «ro«n 

being  completed  until  the  .hell  has  been  tired.  1 he  iT-*n 
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laiooth-bare  tab#,  15  inches  or  le*»  ia  diameter.  The  full-calibre 
ibtill  weigh*  1000  lb,  and  carries  a bursting  charge  of  600  lt»  of 
blasting  gelatine,  cut  into  the  form  of  cheeses,  titting  the  atecl 
etireloiK,  and  provided  with  a core  of  dry  gun-cotton  as  a primer 
Sub-calibre  projectiles.  10  in.  ami  8 in.,  can  also  be  used.  In 
thetr  rase,  rotation  is  given  by  vanes  or  tins  attached  to  the  body 
or  the  shell.  Air  at  1000  lb  pmumre  is  atoned  in  tabes  close  to 
the  gun,  and  is  supplied  from  primary  reservoirs,  to  whirh  it  is 
directly  pumped  at  a pressure  of  about  2000  lb.  There  is  always, 
therefore,  a considerable  rwsnre  of  power  available  without  pumping! 
Pneumatic  guns  of  this  description  (see  figure)  have  keen  mounted 
for  the  protection  of  New  York  ami  Saa  Francisco.  With  a full- 
enhbre  shell  (1000  lb)  these  guns  have  a range  of  *2400  yards  ; with 
a suh-calibre  8in.  shell  (250  lb)  the  maximum  range  ia  6000 
yards.  ^ The  official  trials  showed  remarkable  accuracy.  At.  5000 
yards  75  per  cent  of  the  projectiles  fell  in  an  area  of  860  x 90  feet. 
When  the  gun  was  tried  at  Shooburynw*  the  accuracy  was  far 
greater  than  could  be  obtained  with  howitzer  shells  propelled  by 
explosive*.  On  account  of  the  power  of  exploding  the  shell  under 
wxter,  nod  thus  securing  a torpedo  action,  a direct  hit  upon  a ship 
i*  not  required,  and  the  target  offered  is  largely  in  excess  of  the 
deck  plan.  Hie  gun  is,  in  fact,  capable  of  replacing  systems  of 
submarine  mines  with  economy,  and  without  the  great  objection 
of  interfering  with  a waterway. 

The  only  employment  of  the  dynamite  gun  afloat  has 
been  in  the  case  of  the  U.S.A.  gunl>oat  Vesuvius,  which 
carries  three  in  the  hows.  These  guns  are  fixed  at  a 
constant  angle  of  elevation,  and  the  range  is  regtUatcd  by 
the  air  valve,  training  being  given  by  the  helm.  Thus 
mounted  on  an  unstable  platform,  the  accuracy  of  fire 
obtainable  must  evidently  be  much  less  than  on  shore. 
The  l ttunua  was  employed  during  the  Spanish-Amcrican 
war  of  1898,  when  on  several  nights  in  succession  she 
approached  the  defences  of  Santiago  under  cover  of  dark- 
ness and  discharged  three  projectiles.  Fire  delivered  under 
such  conditions  could  not  be  sufficiently  accurate  to  injure 
coast  defences ; but  the  shells  burst  well,  and  lunde  large 
craters.  (o.  a.  c.) 

Airy,  8ir  George  Bidden  <1801-1892),  British 
Astronomer  Royal,  was  bom  at  Alnwick  on  27th  July  1801. 
He  came  of  a long  line  of  Airys  who  traced  their  descent 
ack  to  a family  of  the  same  name  residing  at  Kentmere, 
in  Westmoreland,  in  the  14th  century,  but  the  branch  to 
'riiieh  he  belonged,  having  suffered  in  the  civil  wars, 
removed  to  Lincolnshire,  where  for  several  generations 
thi-y  lived  as  fanners.  George  Airy  was  educated  first 
at  elementary  schools  in  Hereford,  and  afterwards  at 
U che«t;*r  Grammar  School.  In  1819  he  entered  Trinity 
Cambridge,  as  a sizar.  Here  he  had  a mast 
rilhant  career,  and  seems  to  have  been  almost  inime- 
fwognized  as  the  leading  man  of  his  year.  In 
— he  ms  elected  scholar  of  Trinity,  and  in  the  follow- 
ing year  he  graduated  as  senior  wrangler  and  obtained 
Smith's  prize.  On  1st  October  1824  he  was  elected 
• ow  of  Trinity,  and  in  December  182C  was  appointed 
Trr-  **P0^e88or  °f  Mathematic*  in  succession  to  Turton. 

is  chair  he  held  for  little  more  than  a year,  being  elected 
n ebruary  1828  as  Plumian  Professor  of  Astronomy  and 
‘rector  of  the  new  Cambridge  observatory.  Some  idea 
. -I®  ac*‘vity  a®  a writer  on  mathematical  and  physical 
th  f*  ?u  r*ftB  ^h®83  early  years  may  Iw  gathered  from 
but  i t wt  l>reV10113  b>  this  appointment  he  had  coutri- 
p,  . less  than  three  important  memoirs  to  the 
tnt^  ’^rart*ac('on*  of  the  fioyal  Society,  and  eight 
bri  ! (rumbri(,8°  Philosophical  Society.  At  the  Cam- 
abl  ob*,rVatory  Airy  soon  gave  evidence  of  his  remark- 
ni^nt^thWer  or8iin*zat'i^n-  At  the  time  of  hia  appoint- 
. . '►  ■"  0n  ^ kleacope  erected  in  the  observatory  was  the 
riiroT  and  to  this  he  devot'd  himself  with 

*1?+  , introduction  of  a regular  system  of 

fully  1,>n  l , arran8e|nent  of  his  observations,  and  a care- 
his  I>bkM  reduction,  he  was  able  to  keep 

Publiftl*  Patl°nS  rednwxl  practically  up  to  date  and 
annually  with  a degree  of  punctuality  which 
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astonished  his  contemporaries.  Under  his  direction  a 
mural  circle  was  soon  erected,  and  regular  observations 
were  instituted  with  it  in  1833.  In  the  same  year  the 
duke  of  Northumberland  presented  the  Cambridge  obser- 
vatory with  a fine  object  glass  of  12  inches’  ajx*rture, 
which  was  mounted  according  to  Airy's  designs  and  under 
his  superintendence,  although  the  erection  was  not  com- 
pleted until  after  his  removal  to  Greenwich  in  1835. 
Airy’s  writings  during  this  time  an*  divided  between 
mathematical  physics  and  astronomy.  The  former  are  for 
the  most  part  concerned  with  questions  relating  to  the 
theory  of  light,  arising  out  of  his  professorial  lectures, 
among  which  may  lx$  sjx'rially  mentioned  his  japer  “On 
the  Diffraction  of  an  Object-Glass  with  Circular  Aperture.” 
In  1831  the  Copley  medal  of  the  Royal  Society  was 
awarded  to  him  for  these  researches  in  optics.  Of  his 
astronomical  writings  during  this  period  the  most  im- 
portant are  his  investigation  of  the  mass  of  Jupiter,  his 
report  to  the  British  Association  on  the  progress  of 
astronomy  during  the  19th  century,  anti  his  memoir  On 
an  Inequality  of  Long  Period  in  the  Motions  of  the 
Earth  and  Venu*.  His  report  is  remarkable  for  the  con- 
ciseness and  accuracy  with  which  the  condition  of  the 
science  at  the  time  is  exhibited.  The  last  section  but 
one  of  this  report  is  devoted  to  “A  Comparison  of  the 
Progress  of  Astronomy  in  England  with  that  in  other 
Countries,”  very  much  to  the  disadvantage  of  England. 
This  reproach  was  subsequently,  to  a great  extent,  re- 
moved by  his  own  labours. 

Airy's  discovery  of  a new  inequality  in  the  motions  of 
Venus  and  the  earth  is  in  some  respects  his  most  remark- 
able achievement  In  correcting  the  elements  of 
Delambre’a  solar  tables  lie  had  been  led  to  suspect  an 
inequality  not  embraced  by  those  tables.  For  the  cause 
of  this  he  did  not  long  seek  in  vain.  Eight  times  the 
mean  motion  of  Venus  is  so  nearly  equal  to  thirteen  times 
that  of  the  earth  that  the  difference  amounts  to  only  the 
1 /240th  of  the  earth’s  mean  motion,  and  from  the  fact 
that  the  term  deluding  on  this  difference,  although  very 
small  in  itself,  receives  in  the  integration  of  the  differential 
equations  a multiplier  of  about  2,200,000,  Airy  was  led 
to  infer  the  existence  of  a sensible  inequality  extending 
over  239  years.  The  investigation  by  which  this  result 
was  established  was  probably  the  most  laborious  that  had 
been  made  up  to  Airy’s  time  in  the  planetary  theory,  and 
was  the  first  specific  improvement  iu  the  solar  tables  made 
in  England  since  the  establishment  of  the  theory  of  gravi- 
tation. In  recognition  of  this  work  the  medal  of  the 
Royal  Astronomical  Society  was  awarded  to  him  in  1833. 

In  June  1835  Airy  was  appointed  Astronomer  Royal  in 
succession  to  Pond,  and  thus  commenced  that  long  career 
of  wisely  directed  and  vigorously  sustained  industry  at 
the  National  Observatory  which,  even  more  jt-rliaps  than 
his  investigations  in  alwtract  science  or  theoretical  astro- 
nomy, constitutes  his  chief  title  to  fame.  The  state  of 
the  observatory  at  the  time  of  his  appointment  was  such 
that  Lord  Auckland,  the  first  lord  of  the  Admiralty, 
considered  that  “it  ought  to  be  cleared  out,”  while  Airy 
admits  that  it  “ was  in  a queer  state.”  With  his  usual 
energy  he  set  to  work  at  once  to  reorganize  the  whole 
management.  He  remodelled  the  volumes  of  observations, 
the  library  was  put  on  a proper  footing,  the  new  (Sheep- 
shanks) equatorial  w'as  erected,  and  a new  magnetic  obser- 
vatory was  built.  In  1847  the  altazimuth,  designed  by 
Airy  to  enable  observations  of  the  moon  to  be  made  when- 
ever she  might  be  visible  (and  not  only  on  the  meridian), 
was  constructed.  In  1848  Airy  invented  the  reflex  zenith 
tube  to  take  the  place  of  the  zenith  sector  which  had  been 
employed  up  to  that  time.  At  the  end  of  1850  the  gnat 
trausit  circle  of  8 in.  aperture  and  1 1 ft.  6 in.  focal  length 
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wart  erected ; this  telescope  is  still  the  prtadH.  instm-  | 
inent  of  its  class  at  the  observatory.  And  finally,  in  1»0»,  i 
a lame  equatorial  of  13  in.  aperture  was  erected.  In  his 
journal  for  that  year  Ho  remarks,  “Thera  is  not  now  a , 
single  (wrrton  employed  nr  instrument  used  in  the  observa- 
tory which  was  there  in  Mr.  Fond's  time.” 

The  gnat  work  of  reducing  the  accumulated  planetary 
observations  made  at  Greenwich  from  1750  to  1830  had 
been  alnvuly  commenred  and  was  in  progress  when  Airy 
became  Astronomer  Koval.  Shortly  afterwards  he  under- 
took the  further  laborious  task  of  reducing  the  enormous 
mass  of  observations  of  the  moon  made  at  Greenwich 
during  the  same  jicriod  antler  the  direction,  successively, 
of  Bradley,  Bliss,  Maskelyne,  and  Pond,  to  defray  the 
oxuenw  of  which  a largo  wm  of  money  ***  alloU^  by 
the  Treasury.  The  immediate  result  of  this  work,  which 
was  not  completed  till  1846,  was  to  rescue  from  oblivion 
no  less  than  8000  observations  of  the  moon,  and  to  place 
them  at  the  disposal  of  astronomers  in  such  a form  that 
they  could  be  used  directly  for  comjwirisoD  with  the  theory 
and  for  the  improvement  of  the  tables  of  the  moons 
motion.  For  this  work.  Airy  received  a testimonial  from  ( 
the  Royal  Aatronomir.ul  Society  in  184H.  The  first-fruit 
<*f  this  work  wan  soon  seen  in  the  discover)'  by  Prof.  | 
Hansen,  of  Saebarg  in  Gotha,  of  two  new  inequalities  in  I 
the  moon’s  motion.  After  completing  this  labour,  and 
before  engaging  in  any  theoretical  investigation  in  con-  | 
nexion  with  it,  Airy  made  inquiries  whether  any  other 
mathematician  was  pursuing  the  same  subject,  and  learning  I 
tliat  Prof.  Hansen  luul  undertaken  this  problem  under  the  I 
patronage  of  the  king  of  Denmark,  but  that,  owing  to  the  , 
death  of  the  king,  it  was  in  danger  of  falling  through  for  1 
lack  of  funds,  he  applied  to  the  Admiralty  for  the  sum 
required  to  enable  Prof.  Hansen  to  complete  hia  work. 
This  request  was  immediately  granted,  and  thus  it  com*’s 
al>out  that  Hansen’s  famous  Tables  da  la  Luna  are  dedicated 
to  Im.  Haute  Amirauti  de  ot  Majeete  la  Heine  de  la 
Granule  Bretagne  et  d’lrkutde.  , 

One  of  the  most  remarkable  of  Airy’s  researches  is  his  | 
determination  of  the  mean  density  of  the  earth.  In  1826 
the  idea  occurred  to  him  of  attacking  this  problem  by 
means  of  pendulum  experiment*  at  the  top  and  bottom  of  I 
a deep  mine.  His  first  attempt,  made  in  the  same  year,  l 
at  the  l>>lcoatk  mine  in  Cornwall,  failed  in  consequence  ; 
of  an  accident  to  one  of  the  pendulums  ; a second  attempt  | 
in  1828  was  defeated  by  a hooding  of  the  mine,  and  I 
many  years  elapsed  before  another  opportunity  presented 
itself.  * The  experiments  eventually  took  place  at  the  i 
Ilarton  pit  near  South  Shields  in  1854.  The  immediate 
result  of  the  experiment  was  to  show  that  gravity  at  tike 
bottom  of  the  mine  exceeded  tiiat  at  the  top  by  1/  19286th  | 
of  its  amount,  the  depth  being  1256  fret.  From  this  he  | 
was  led  to  the  final  value  of  6*566  for  the  mean  density 
of  the  (»arth  as  compared  with  that  of  water.  This  value 
is  considerably  in  excess  of  that  previously  found  by  other  j 
methods,  but  from  the  care  and  completeness  witii  which 
tha  observations  were  carried  out  and  discussed,  it  is,  as 
Airy  himself  says,  “entitled  to  compete  with  the  others  on, 
at  h ast,  equal  terms.” 

in  1872  Airy  conceived  the  idea  of  treating  the  lunar 
theory  in  a new  way,  and  at  the  age  of  seventy  one  he 
embarked  on  the  prodigious  labour  which  this  scheme 
entailed.  A general  description  of  his  method  will  be 
found  in  the  Monthly  Notices  of  the  Royal  Ashrmomical 
Society,  voL  xxxiv.  No.  3.  His  method  consisted  essen- 
tially in  the  adoption  of  Delaunay’s  final  numerical  ex- 
pressions for  longitude,  latitude,  and  parallax,  with  a 
symbolic  term  attached  to  each  number,  the  value  of 
which  was  to  be  determined  by  substitution  in  the 
equations  of  motion.  In  this  mode  of  treating  the 


natation  the  order  of  the  terra,  is  nmnenral,  and  though 
the  amount  of  labour  is  imeh  •»  might  well  have  deterred 
a younger  man,  yet  the  details  were  easy,  and  a peat 
iart  of  it  might  bu  entrust'd  to  a mere  computer.  Thu 
work  was  published  in  1886,  when  it*  author  was  eighty- 
five  years  of  age.  For  some  little  time  previously  he  had 
been*  harassed  by  a suspicion  that  certain  error*  luul  crept 
into  the  computations,  and  accordingly  he  addnssed  hira- 
S?to  the  U of  revising  his  wort  But  his  powm 
were  no  long  r what  they  lmd  been,  and  he  w»  new  able 
to  examine  sufficiently  into  the  matter.  to  l.890  ^ “ 

us  how  a grievous  error  had  been  committed  m o»  of  the 
first  steps,  and  l»thet, rally  add-s  “My  spmt  in  Ute  work 
era,  broken,  and  I haw  never  h<«t.ly  1-oceoded  wdh  it 
since  ” In  18.81  Sir  George  Airy  resigned  the  office  of 
I Astronomer  Boyd  and  resided  at  the  White  House,  Green- 
wich, not  far  from  the  Koyal  Observatory,  until  bu  death, 
wbieh  took  place  on  2nd  January  1892. 
j A complete  list  of  Airy’s  printed  papers,  numbering 
no  less  than  518,  will  be  found  m '‘“/“flTr  F 
edited  hy  hi.  son,  Wilfrid  Airy,  B.A  M. Inst  OR 
Amongst  the  most  important  of  his  works  not  aln  y 
mentioned  may  be  named  the  following  ; -Ha 
1 Tracts  (1826)  on  th,  Unar  Theory,  Fujnrt  of  th,  forth, 

| rrrv,,ion  and  Natation,  and  Cat, ala,  of  I *® 

which,  in  the  second  edition  oH  828,  were  added  tracts™ 
the  Planetary  Theory,  and  the  l ndulatory  Thcoiy  of  Lfi,hk 
T.cprrimmts  on  Iron  built  Ships,  instrt*t«l  for  he  pa 
Of  disamriny  a correction  for  th , drt saltan  ^ 

prodwnd  hy  th.  Iron  of  th.  Slaps  (1839);  0»<£ 
rrtical  explanation  of  an  apparent  new  Totanty  is  H 
(1840);  Tides  and  Br«  res  (18-12). 

He  was  elected  a fellow  of  the  Royal  Society  in  h® 
and  president  in  1871,  and  received  both  the  Lopfcy  ««» 
Koyal  medals.  He  was  five  time,  presidmit  or  he  ltoyal 
Arttrrmoruie.il  Society,  was  eorreepondent  of  th.  Iom 
Academy,  and  belonged  to  mmiy  o^w  fereiq  »«l 
Ameriran’  soeictiem  He  was  D.Ci.  of  Oxford,  and  LUlh 
I of  Cambridge  and  Edinburgh.  In  1 - ' . t 

K.C.B.  In  the  same  year  he  ra  . hc^hm 

Cross  in  the  Imperial  Order  of  the  R«*  of  ^ ra  , ^ 

held  the  Prussian  Order  “ Prmr  k-  Ment«,  ^ 

to  the  Legion  of  Honour  of  France,  an  . 
the  North  Star  of  Sweden  and  Norway.  (*-  *•  » 


Aisrte,  a department  in  the  N.E.  of  Inuu-ts  ihc 
northern  part  is  crossed  by  branches  of  t ” “ llt0 
The  country  is  watered  by  the  Somme,  the  F-scaut,  the 
Sombre,  the  Oise,  the  Aisne,  and  the  Marne. 

Arc,  28*8  square  mike  The  ,'lel"I''*7jo'i'l3«ten''  I*  535.183, 
anil  Bit  communes,  sud  ‘to  ["l**!***™  " the  raiiitsl  of 

sgnhist  535,925  iu  1888.  The  .chief  to  ‘ . j,t  j„,p.rtant 
tfi-  d«psrtmeot,  CMtesu-Tbimv,  St t^revira 
industries  and  4S.8..B  inhabitants  m 189*.  Jestlu, 

Birth,  iu  1899.  12,161.  rf  -h hi  ' “ ’ffi 

12,077  ; marriages,  4251.  I«  WJ  S relation  «« 

ho  hooU,  with  76,645  pupil".  Kiglit  per  ctn  . /o;  acrm  being 

illiterate.  Agrinu  tore  S highly 

under  cultivation  in  1894,  ot  which  1,1  tins 

1^4  ’210.374  -res  fore*,  end  ‘ ^17^0;  oeU 

produce  of  wheni  wee  valued  at  41,960,120 . J_  , f p^to** 
it  £983,210.  The  prodnetion  of  n.sngohljrurael  »'laq™Jg^W 
is  also  raaddsnhle.  Tile  pralootlan  of  ' . this 

2d,0oil, 000  iiundrislweighia  lilaang  tted«P«ttnw»-  k ~.;0 
rcqieen  Th.  Ur.  stock  uiiiahered  [1»«  iL^012,«»0. 
were  horses.  The  value  of  nnlk  produeti ,1.  i their  is  sbuuil- 

There  sis-  no  metals  In  ike  department  of  Airae  bntto^ 
idee  of  building  stow  and  of  1 .n.-it  eloj.  . pl»te- 

are  weaving,  St  Quenttn  lung  renowned  fw  , 

glim,  maunfsctarB  (St  Ooteln,  ; glsis-irakitig _ Fokmlrar  ■ 
SpeciaHv  sugar-refining.  With  » production  ^ 

tom.  involving  the  l.toiir  of  10  600 
the  lead  of  all  the  lepirt unit,  of  France  iu  th  g 

Aitaluki.  See  Cook  Ls  la  iron. 
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Alvall,  a prosperous  town  on  the  west  coast  of  Asia 
Miner,  opposite  the  island  of  Mitylem*.  It  stands,  near 
the  site  of  the  .Eolian  // eracUia , on  rising  ground  at  the 
end  of  a bay  which  is  separated  from  the  Gulf  of  Adramyt- 
tiam,  and  protected  from  the  prevailing  winds  by  the 
Muskonesi  Islands  {Hacatonnmui).  In  1821  it  was  burned 
to  the  ground  during  a fight  Iwtween  the  Turks  ami  the  j 
Greeks,  and  a large  number  of  its  Greek  population  killed 
or  enslaved.  It  is  now  one  of  the  most  thriving  towns  in 
the  Levant,  with  a purely  Greek  imputation  distinguished 
lor  its  commercial,  industrial,  and  maritime  enterprise. 
The  exports  are  olive  oil,  soap,  and  raki ; and  a fleet  of 
fishing-boats  supplies*  Constantinople  and  Smyrna  with  fish ; 
the  exports  in  1899  were  valued  at  £944,743,  and  the 
import*  at  £286,425.  It  is  the  seat  of  a British  vice- 
tfHMuhUe.  Population,  36,000. 

Alx-Ia-Chap«lte,  German  Aachen^  a town  and  ' 
watering- place  of  Prussia,  in  the  Rhine  prov.,  between 
the  Meuse  and  the  Rhine,  44  miles  W.8.W.  from  Cologne 
by  the  railway  to  Lihge.  It  possesses  more  than  thirty 
churches,  besides  the  cathedral.  A handsome  building  was 
put  up  in  1886-89,  behind  the  facade  (1267)  of  the  old 
town  lull,  to  accommodate  the  archives.  The  Suerraondt 
museum  contains  collections  of  antiquities,  pictures,  arms, 
and  industrial  art  objects.  There  are  two  or  three  tech- 
nical schools,  a commercial  college,  a commercial  high 
school  (opened  in  1898),  a deaf  and  dumb  asylum,  lunatic 
Asylums,  a teachers’  seminary,  a polytechnic,  a technical 
high  school,  and  a newspaper  museum.  In  the  vicinity 
are  coal-mines  employing  about  9000  men.  This  city  is  . 
the  seat  of  a very  active  commerce  in  cereals,  timber, 
leather,  coal,  metals,  wool,  wine,  Ac.  In  1897  the  town 
of  Bcstscheid  was  incorporated  with  Aix-la-Chapelle. 
Burtocheid  also  has  thermal  baths  (140*  to  1G0’  Fahr.), 
and  carries  on  the  name  industries  os  Aix-Ia-Chapelle. 
Population  (1885),  95,723;  (1895),  110,551  ; (1901), 
133,235. 

Ajaccio,  the  chief  town  of  the  island  of  Corsica,  a 
dejartiuent  of  France,  stands  on  the  west  side  of  the 
idaod.  It  lies  676  miles  SLE.  of  Paris,  and  is  the  ter* 
iruuid  station  of  railways  from  Bastia  and  CaJvi.  The 
library  (35,000  volumes),  a tine  collection  of  pictures,  and 
a communal  college,  all  now  in  the  Palais  Fetch,  were 
founded  by  the  cardiual  of  that  name,  half-brother  of 
Napotaou's  mother.  The  culture  of  the  citron  has  greatly 
extended  in  recent  years,  and  gallic  acid  is  now  au  im- 
portant export.  The  Ci  toddle  harbour  affords  good 
anchorage,  but  the  j*>rt  accommodation  is  indifferent. 
The  total  length  of  quava  in  2000  feet,  with  a depth  aloug- 
of  from  9 to  22  feet.  In  1 899,  640  vessels  of  213,370 
tons  entered,  sod  650  of  2 1 4, 1 07  tons  cleared.  Population 
(l*sl),  15,351  ; (1891),  17,248;  (1896),  17,398,  (comm.) 
(1901),  21,779. 

AJal^arh,  a native  state  of  India,  in  Bandelkhand, 
®®er  the  Central  India  agency  ; lying  between  24*  45'  and 
-1  58  N".  Ut,  and  between  80*  4' an<l  80°  22'  E.  long. 

It  h**  an  area  0f  goo  square  miles;  and  a population  of 
JVHKj  being  116  persona  per  square  mile.  The  chief,  | 
j™  is  a Bundcla  Rajput,  bears  the  title  of  Bawai  Maharaja.  . 
nehas  an  est i nutted  revenue  of  about  Ils.  2,25,000,  and  pays 
4 tr‘hute  of  Hs.7010.  He  resides  at  the  town  of  Naushahr, 
41  the  foot  of  the  hill-fortress  of  Ajaigarh,  from  which  the 
*****  taken  it*  name.  The  state  suffered  severely  from 
limine  1868-69,  and  again  in  1896-97. 

Ajmer,  a city  of  British  India,  in  Rajputaua,  which 
its  mime  ton  district  and  also  to  a jietty  province  called 
pJtner-Merwara ; situated  in  26"  27'  N.  Ut.  and  74  44*  K. 
*■*  °*  *he  lower  slopes  of  Taragarh  Hill,  in  the  Aravalli 
f>uritains.  It  is  an  important  station  on  the  Raj  pu  tana 


railway,  615  miles  from  Bombay  and  275  miles  from  Delhi, 
with  a branch  running  due  south  to  the  Great  Indian 
Peninsula  main  line.  The  city  is  well  laid  out,  with  wide 
streets  and  handsome  houses.  It  is  still  surrounded  by  a 
stone  wall.  The  educational  institutions  include  a college, 
with  212  students  in  1897-98,  and  the  Mayo  Kajkmuar 
College,  opened  in  1875,  for  training  the  sons  of  the  nobk-s 
of  Rojputana  on  the  lines  of  an  English  public  school, 
with  63  pupils  in  1897-98,  maintained  at  a total  cost  of 
Ra. 47,479.  Population  (1867),  34,763  ; (1881),  48,735 ; 
(1891),  68,843;  (1901),  75,759,  showing  an  increase  of 
10  i>er  cent.  The  district  of  Ajxer,  which  forms  the 
larger  part  of  the  province  of  Ajmer  Merwara,  has  an  area 
of  2070  square  mile*.  Population  (1891),  422,359,  being 
204  persons  per  square  mile;  (1901),  366,800,  showing 
a decrease  of  13  per  cent.  Besides  the  city  of  Ajmer,  it 
contains  the  military  station  of  Nasirabad ; population, 
21,710. 

Ajmer-Mwrwara,  a division  or  petty  province 
of  British  India,  in  Rajputana,  consisting  of  the  two 
districts  of  AjnieT  and  Merwara,  separated  from  each  other 
and  isolated  amid  native  states.  Thu  administration  w in 
the  hands  of  a commissioner,  subordinate  to  the  governor- 
generals  agent  for  Rajputana.  The  capital  is  Ajmer  city. 
The  area  is  2711  square  miles.  The  population  in  1891 
was  542,358,  being  200  persons  per  square  mile,  the 
classification  according  to  religion  being  : Hindus,  437,988, 
or  81  per  cent. ; Mabommedans,  74,265,  or  13  per  cent. ; 
Jains,  26,939,  or  5 jssr  cent. ; Christians,  2683 ; and. 
“others,”  483;  in  1901  the  population  was  476,330, 
showing  a decrease  of  12  per  cent.,  due  to  the  results 
of  famine.  Among  Hindus,  the  Rajputs  art?  land- 
holders, and  the  Jats  and  Gujurs  are  cultivators.  The 
Jains  are  traders  and  money  - lenders.  The  al*>riginal 
tribe  of  Men*  are  divided  between  Hindus  and  MaLom- 
mctlans.  In  1897-98  the  total  cultivated  area  was 
returned  at  404,413  acres,  of  which  62,305  acres  were 
twice  cropped.  The  chief  crops  are  millet,  wheat,  cotton, 
and  oil-seeds.  The  irrigated  area  was  142,287  acres,  of 
which  107,677  were  irrigated  from  wells,  and  33,955 
from  tanks.  The  land  revenue  was  Rs.4, 42,526,  being 
at  the  rate  of  R.1 :3:11  per  cultivated  acre,  ami  14  annus 
j>er  head  of  population.  The  total  numl*»r  of  schools  was 
192,  with  10,771  pupils;  and  the  total  expenditure  on 
education  was  11*. 9 2,4 63.  There  arc  12  factories  for 
ginning  and  pressing  cotton,  the  chief  trailing  centres 
being  Boa  war  and  Kekri.  Together  with  the  surrounding 
country,  Ajmer  Merwara  suffered  very  severely  from  the 
famine  of  1899-1900.  In  June  1900  the  number,  of 
persons  in  receipt  of  relief  was  143,000,  being  more  than 
ono-fourth  of  the  total  population. 

‘Aka bah,  Gulf  of,  the  classical  JSlan if-iru*  Sinn*, 
from  the  town  of  .Elana  at  its  bead  ; a continuation 
southward  of  the  Jordan- ‘Arab*  depression.  Raised  beaches 
on  the  coast  show  that  there  has  been  an  elevation  of  the 
sea  bed  of  200  feet.  Near  the  bead  of  the  gulf  U Jextret 
Famun,  medieval  Grayet  a rocky  islet  with  the  ruins  of  a 
castle  built  by  Baldwin  I.  (citr.  1115)..  The  village  of 
‘Akabah  was  transferred  from  Egypt  to  Turkey  in  1892, 
and  has  a small  im]*ort  trade.  Near  it  was  Elaih,  the  port 
from  which  Solomon's  fleet  sailed  to  Ophir,  which  as 
.Elana  was  the  station  of  the  tenth  Roman  legion,  and  a 
place  of  commercial  importance.  As  JJaihi  or  A»lait  under 
the  Arabs,  it  was  in  the  10th  century  the  great  i*ort  of 
Palestine  and  the  emporium  of  the  Hej&x. 

Akalkot,  a native  state  of  India,  in  the  Deccan 
division  of  Bombay,  ranking  aa  one  of  the  Sutara  .Jagire, 
situated  between  tlto  British  district  of  Sholapur  and  the 
Nizam’s  dominions.  Area,  498  square  miles ; population 
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(1891),  75,744  ; (1901),  82,052,  showing  an  increase  of8 
per  cent.  In  1897-98  the  gross  revenue  was  lts.3, 52,867,  | 
ol  which  Rs.39,102  was  expended  on  public  works ; be 
tribute  U IU  14,592;  the  number  of  prJicc  was  o9 ; 
there  were  38  schools  with  1897  pupils.  The  chief,  who  i 
is  a Mahratta  of  the  ilhousle  family,  resides  at  Poona  on  | 
a pension,  while  the  state  is  under  British  management. 
The  town  of  Akalkot  is  situated  in  17  31  X.  lat.  and 
76"  15'  E.  long.,  near  the  Great  Indian  l’eninsula  railway, 
which  traverses  the  state.  Population,  6551. 

, R.  See  Kiut 


Akanyam 

A k ass  a.  See  Nwiesia. 

Akhal-teke.  Sec  Tbsnscaspus  Termtoby. 
Akhaltsykh  (Georgian  Ahalttikht,  “new  fortress’ ), 
a fortified  district  town  of  Russia,  Transcaucasia,  govern- 
ment of  Tiflis.  67  miles  east  of  Ilatum,  situated  on  a 
tributary  of  the  Kura,  at  an  altitude  of  3370  feet.  It 
enjoys  an  excellent  climate  and  its  houses  are  scattered 
amidst  gardens.  The  new  town  is  on  the  nght  bank  of  the 
river  while  the  old  town  and  the  fortress  are  on  the  opposite 
bank.  It  has  a considerable  inland  trade,  and  brow'u  coal 
Is  found  in'  the  neighbourhood.  In  1897  the  population, 
of  whom  many  were  Armenians,  was  15,387. 

Ak-hissar,  the  classical  7'Ayafeira,  the  “ town  of 
TliVii,”  situated  in  a fertile  plain,  on  the  Geurduk  Chai 
( A wens),  in  the  Smvma  viliyet.  Thyateira  was  an  important 
station  on  the  Roman  road  from  Pcrgamoe  to  Laodicoa, 
and  one  of  the  “seven  churches ” of  Asia  (Rev.  ii.  18). 
The  town  is  connocted  with  Smyrna  by  railway  and  exports 
cotton,  wool,  opium,  cocoons,  and  cereals.  Population, 
13,000  (Moslems,  8200 ; Christians,  4800). 

Akhtyrka,  a district  towu  of  Russia,  government 
of  Kharkoff,  near  to  the  Vorskla  river,  connected  by  a 
branch  (11  m.)with  the  railway  from  Vilno  to  Xikolacvek. 

It  is  surrounded  by  moving  sands,  and  often  inundated. 

It  lias  a beautiful  cathedral,  built  upon  a plan  by  Kastrolli 
in  1753,  to  which  numerous  pilgrims  come  every  year  to 
venerate  the  ikon  of  the  A irgin  of  Akhtyrsk.  There  is  an 
active  trade  in  corn,  cattle,  and  the  produce  of  domestic 
industries.  Population  (1897),  23,390. 

Akim.  See  Gold  Coast. 

Akkerman  (Turkish  Aklurman,  “white  town”), 
a district  town,  formerly  a fortress,  of  South-West  Russia, 
government  of  Bessarabia,  situated  on  the  right  hank  of 
the  estuary  of  the  Dnieper,  12  miles  from  the  Black  Sea. 
It  was  taken  by  the  Russians  in  1770  and  1774  and 
returned  to  the  Turks,  but  was  definitely  annexed  to 
Russia  in  1881.  Its  proximity  to  Odessa  gives  it  an 
advantageous  position  for  trade,  and  it  doei  a thriving 
business  in  wine,  salt,  fish,  wool,  tallow,  Ac.  The  town, 
with  ita  three  suburbs,  contains  beautiful  gardens  and  vine- 
yards. In  1897  the  population  was  28,303,  or  40,000 
including  the  suburbs. 

Akmolinsk,  in  Asiatic  Russia,  the  north-eastern  of 
the  three  provinces  belonging  to  the  general  governorship 
of  the  Steppes,  formerly  known  as  the  Kirghiz  Step]*, ; 
bounded  hv  Turgai  on  the  W.,  Tobolsk  on  the  X.,  Tomsk 
<m  the  E.,  and  Rnssiau  Turkestan  on  the  S.  Area,  211,566 
square  miles,  of  which  4535  are  lakes.  It  is  low  and 
dot tesl  with  salt  lakes  in  ita  northern  portion,  and  sandy 
on  the  hanks  of  the  Irtysh.  An  undulating  plateau  stretches 
in  the  middle,  and  is  watered  by  the  Ishim,  the  plains 
gradually  rising  southwards,  where  a wide  spur  of  the 
Turhaga’tai  Mountains  runs  north-westwards,  containing 
gold,  copper,  and  coal.  Many  lakes,  of  which  the  largest 
is  Dcnginz,  are  scattered  along  the  northern  slope  of  these 
v”'  To  the  south  of  these  hills,  towards  lake  Balkhash, 


situated  on  its  south-eastern  frontier,  and  to  th«  norihw»t 
of  this  lake,  spreads  a wide  waterlog  desert,  Bek-pak-dak 
or  Famine  Steppe  (Golodnaya).  The  province  is  watered 
by  the  Ishim,  tributary  of  the  Irtysh  (which  flows  nearto 
the  eastern  frontier)  and  the  Nura.  The  climate  u very 

continental  and  dry,  tho  average  temperatures  at  Akmol) 

Slug  ■ year  35",  January  IV,  July  70' ; yearly  nunfa 11, 
mil,- 9 inches.  The  population,  which  wae  678, 95.  m l89i 
1 3“4  587  women ) consists  chiefly  of  Russians  in  the  northern 

and^d^^rtions,  and  Kirghiz  (about 350, 000)jwho  breed 

large  quantities  of  cattle,  horses,  and  sheep.  The  "ban 
population  was  only  74,069.  Agriculture  is  successfully 
lurried  on  in  the  north,  where  the  Siberian  railway  runs 
from  Zlatoust  to  Omsk  through  a very  fertile,  well-popn- 
hZ  regiom  Steamers  ply  on  tho  Irtysh.  The  province 
is  divided  into  five  districts, the .chief towns of 
Omsk,  formerly  capital  of  West  Siberia  (3 1 ,4 <0  inhabit 
ante,;  Akmolinsk,  or  Akmolly,  chief  town  of  thcprovmre 
(9560),  situated  on  the  Ishim,  285  tulles  »uth-we*t  ^ 
Omsk  and  chief  centre  for  the  caravans  coming  from 
Tashkent  and  Bukhara  ; Atbasar,  3030 : kokchetav,  a000  , 
and  Petropavlovsk,  20,014 


Akola,  a town  and  district  of  India,  in  Berar  or  the 
Haidaralmd  Assigned  Districts,  under  BntiA  mlmimstrac 
tion  The  town  is  on  the  Moma  river,  930  feet  above  toe 
sea  ; railway  station,  363  miles  from  Bombay. 

(1881),  16,608 ; (1891), 21,470; mmiieipalincome(18.  i-98), 
Rs.  45,057.  It  is  a centre  of  trade  in  raw  cotton.  Th 
are  1 3 factories  for  ginning an.l  pressing , 
turn  of  80,000  bales.  It  lias  a high  school,  with  .0.  iup 
in  1896-97;  a training  college,  with  69  stodent*,  an 
! trial  .school,  supported  by  a Christum  mission ; 

I ing  class;  two  printing  presses,  each  issuing  a vernac 

“Strict  of  Akola  hm. . « area  of  Jg- 
miles;  population  (1881),  59-., <9-,  ( )f  • tv’  915 
showing  a decrea.se  of  3 pec  «Jj»5  *™»g  ^ 

K15  S-'  rZue  ’and  rates  in 

, 1897-98  amounted  to  Rs.22,34,308,  **"**££ 

I assessment  being  R.  1:7: 2 per  acre,  the  cu  1 q . 

5 1,303,757  acres,  of  which  9344  are  nrnga tel  from  wrik 
number  of  police,  601  men;  the  number  of  boy»»t  schoo 
in  1896-97  was  12,412,  being  27'8  per  centd 
popuktion  of  school-going  age ; the  regis  * re 

in  1897  was  549  per  thousand.  The  principal  crops  are 
millet  and  cotton. 


hills. 


Akron,  a city  of  Ohio,  U.S A.,  the  capital  of  Summit 

county,  situated  in  41  05  N.  kt.  and  ".iiitude  of 
in  the  north-eastern  part  of  the  state  at 
100U  feet,  being  on  the  divide  between  Iatee  Erie  , > “ 
river.  The  water  supl.ly  is  derived  from  welU.  Th . | 
l of  the  streets  is  quite  irregular ; there  are 
the  city  is  entered  by  no  fewer  than  six  railway*,^ 

I it  excellent  connexions  in  all  directions.  . largely 
are  chiefly  manufacturing,  and  its  products , consort  m 
of  agricultural  implements,  cement,  bnck, 

Buchtel  College,  one  of  the  smaller  rost.tatiormof  lrarmn|; 
is  situated  here.  The  population  in  18 
in  1890  it  was  27,601,  and  in  1900  it  was  4-,i  - ■ 

Ak-Shehr,  the  classical  P/tilonulim, a,  W''J  l1) ’iflo 
Minor,  in  the  Konia  viliyet,  situated  at  tire edgoo  ^^ 
plain,  on  the  north  side  of  the  Sultan  1 ag  •-  . ua  t0 

w-as  on  the  great  Greco-Roman  highway  wrote  the 

tho  east,  and  to  its  townsmen  the  8rnynw>  town 

letter  that  describes  the  martyrdom  of  1 tdycarp-  _ 

is  connected  hv  railway  with  Koma,  hrnjTna,  an 
stantinople.  Population,  15,000  (Moslems). 
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AKSU-A 

AkSU  ( White  Water),  a town  of  the  Chinese  empire, 
Eastern  Turkestan,  in  41°  T N.  anti  79*  7'  E.,  70  miles 
E.  of  Uch-Turfan  anti  270  miles  X.E.  of  Yarkand,  near  to 
the  left  bank  of  the  Akau  river,  which  takes  its  origin  in  the 
Tun -Khan  Mountains  and  joins  the  Tarim.  It  belongs  to 
the  series  of  oases  (Uch-Turfan,  Bai,  Koucha,  .fcc.)  situated 
at  the  southern  foot  of  the  eastern  Tian-sban  Moun- 
tains. The  town,  which  is  supposed  to  have  about  6000 
houses,  is  enclosed  by  a wall.  It  is  an  important 
centre  for  caravan  routes,  and  has  a considerable  trade. 
Extensive  cattle  breeding  is  carried  on  by  the  in- 
habitants. 

Aktyubinsk  (Ak-tube),  a district  town  and  fort 
of  Russian  Central  Asia,  province  Turgai,  situated  oil  the 
lick  river,  135  miles  6.E.  of  Orenburg.  It  is  the  centre 
for  the  administration  of  the  Kirghiz,  with  whom  a lively 
trade  is  carried  on.  In  1897  the  population  was  2840. 

Akyab,  a district  and  city  in  the  Arakan  division  of 
Burma,  lies  along  the  north-eastern  shores  of  the  Bay  of 
Bengal  Tho  district  area  is  5130  square  miles.  Popu- 
lation (1891),  415,305;  (1901),  482,374.  There  were 
2040  villages  paying  a revenue  of  Ra.  16,9 1,1 91  in  1898-99. 
Buddhists  and  Jains  numliered  258,259,  Mahommedans 
119,157,  Hindus  9762,  aborigines  28,234,  and  Christians 
(Europeun  and  native)  893.  Of  the  total  area  of  3,287,040 
acres,  the  area  under  cultivation  was  590,991,  there  were 
64,950  acres  lying  fallow,  the  cultivable  waste  amounted 
to  1,669,478  acres,  and  901,621  acres  were  not  ca|«ble  of 
cultivation.  The  rainfall  in  1898-99  was  193‘49  inches. 
Akyab,  the  chief  town,  had  in  1891  a population  of 
37,938;  in  1871-72  the  total  was  15,281.  It  has  a 
municipality  with  a committee  of  16  members,  10  of 
whom  a ret  elected.  There  is  a second-class  district  jail. 
The  export  of  rice  from  Akyab  has  increased  greatly  of 
late  years.  There  arc  two  oil-wells  in  the  district,  both 
on  Boronga  island,  worked  under  the  Canadian  oil-boring 
system.  During  the  year  1898-99,  290  vessels  with  a 
tonnage  of  167,158  entered  the  port,  and  282  of  a burden 
of  166,752  cleared. 

Ala,  a town  in  South  Tyrol,  Austria,  in  tho  govern* 
metit  district  of  Rove rc to,  on  the  Adige  river,  at  tho 
entrance  of  the  Ronchi  valley.  It  is  the  last  station  on 
the  Brenner  railway,  and  baa  an  Austrian  and  an  Italian 
custom-house.  Silk  ami  velvet  manufactures.  Population 
in  1890,  464G  ; in  1900,  4933,  chiefly  Italian. 

Alabama,  one  of  the  Southern  States  of  the 
American  Union,  situated  between  35*  and  30’  13'  X. 
bt.,  and  84s  53'  and  88°  35'  W.  long.,  and  bounded  on 
the  X,  by  Tennessee,  on  the  R.  by  Georgia,  on  the  S.  by 
1 lorida  and  the  Gulf  of  Mexico,  and  on  the  W.  by 
Mississippi.  jn  tho  last  quarter  of  the  19th  century 
Alabama  experienced  a new  era  of  prosperity.  During 
th*  decade  of  the  Civil  war  the  cotton  product  had 
“tow  off  from  989,955  bales  in  1860  to  429,482  bales 
corn  product  from  33,226,282  bushels  to 
16,077,948  bushels,  these  being  the  leading  products  of 
the  State,  which  was  almost  entirely  agricultural.  Politi- 
cly and  economically  the  result  of  the  war  was  even 
roore  marked.  The  emancipation  and  enfranchisement  of  ! 
. ne8roe*»  who  constituted  almost  half  of  the  popula- 
mn  (475,510  coloured  in  a totul  of  996,992),  threw  the 
jovenuaent  into  the  hands  of  strangers,  “carpet-baggers,”  j 
f !?e.ru  altr»cted  mainly  from  the  north  by  the  prospect  | 
0 lM)f:t!«d  ] >ower.  When  these  went  into  office  under  the 
^restitution  born  of  the  bayonet,  their  auditor  said  in  his  j 
report:  44  Alabama  stands  in  a proud  position  in  the  I 
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financial  world.  . . . Nothing  but  gross  mismanage  or.  ent 
of  her  finances  will  cause  her  credit  to  decline.” 

Tho  State's  bonded  debt  was  . , . 85,270,000.00 

Educational  fund  and  miscellaneous  f3.085.flS3.51 

Total  . . . $8,355,683.51 

Under  the  new  regime  the  State’s  endorsement  was  grunted 
to  railways  to  the  extent  of  $16,000  a mile  ; and  many 
roads  were  begun,  partially  completed,  and  then  abon- 
doned.  So  gross  was  tho  mismanagement  in  general  that, 
before  the  close  of  1873,  the  governor  was  compelled  to 
report  to  the  legislature  his  inability  “ to  sell  for  money 
any  of  the  State  bonds,”  a condition  of  things  which, 
according  to  an  official  report  (30th  September  1874),  bad 
resulted  from  the  fact  that  the  debt  had  grown  to  the 
sum  of  §25,503,593,  including  both  direct  and  endorsed 
railway  securities.  At  this  crisis  the  white  people,  worn 
out  by  misgovernment  at  the  hands  of  irresponsible  rulers, 
resolved  to  re-establish  the  public  affairs  of  the  common- 
wealth upon  a normal  basis.  Under  the  lead  of  George 
S.  Houston,  the  bulk  of  the  white  voters  united  iu  the 
democratic  and  conservative  jiarty  triumphed  in  the 
memorable  contest  of  1874,  electing  not  only  the  governor, 
but  large  majorities  in  both  branches  of  the  legislature. 
The  affairs  of  the  State  were  again  in  the  hands  of  the  tax- 
payers. That  event  made  possible  the  political,  economic, 
and  industrial  reorganization  which  has  since  lifted  the 
State  to  its  present  condition  of  prosperity,  not  only  as  an 
agricultural  community,  but  as  one  of  the  great  coal  and 
iron-producing  States  of  the  Union. 

Under  the  constitution  of  1875,  which  superseded  that 
of  1868,  and  which  is  still  in  force,  official  salaries  and 
the  power  of  the  legislature  to  indulge  in  financial  extra- 
vagance were  severely  restricted.  The  debt,  then  beyond 
the  ability  of  the  State  to  bear,  was  readjusted,  and  was  so 
reduced  by  amicable  settlements  that,  on  30th  September 
1888,  it  had  shrunk  from  §25,000,000  to  §12,085,220. 
Owing  to  subsequent  payments,  the  total  bonded  debt 
amounted  on  1st  March  1898  to  only  §9,357,600. 

The  total  population,  which  had  increased  in  1890  to 
1,513,017  (833,718  whites  and  679,299  negroes),  was 
1,828,697  in  1900,  showing  an  increase  for  the  decade 
of  20*8  per  cent.  The  total  land  surface  of  Alabama  is, 
approximately,  51,540  square  miles,  and  the  density  of 
population  was  therefore  35*4  per  square  mile  in  1900,  as 
compared  with  29  3 ten  years  earlier.  There  were,  in 
1900,  201  incoq»onited  cities,  towns,  and  villages,  and  of 
these  9 hail  a population  in  excess  of  5000,  and  3 in 
excess  of  25,000.  These  three  were  Mobile,  with  38,469 
inhabitants,  Birmingham,  with  38,415,  and  Montgomery, 
with  30,346.  The  proportion  of  rural  to  urhun  population 
is  increasing.  The  total  taxable  values,  which  in  1876 
were  §135,535,790,  were  in  1898  §256,256,295,  the  total 
state  tax  being  5A  mills  on  the  total  values.  The  total 
cotton  product,  which  in  1870  was  429,482  bales,  was  in 
1899,  1,130,000  bales. 

The  main  feature  in  the  modern  transformation  is  the 
vast  development  of  the  mineral  region,  which  occupies 
the  north-eastern  tw'o-fifths  of  the  State.  The  south- 
eastern fourth  of  this  area,  the  Gold  Belt,  produces  gold, 
copper,  pyrites,  and  mica.  In  the  north-western  three- 
fourths  are  the  three  coal-fields — Warrior,  Cahaba,  and 
Coosa — aggregating  8000  square  miles  i about  2000  pro- 
ductive), separated  by  narrow  north-east  and  south -fast 
valleys,  in  which  arc  bauxite,  barytes,  iron  ores,  and  lime- 
stones. Thus  all  the  raw  materials  for  the  production  of 
iron  occur  in  close  proximity,  with  no  natural  barriers 
between.  The  total  annual  coal  production,  which  in 
1870  amounted  only  to  13,200  tons  had  risen  in  1875  to 
07,200;  in  1880  to  380,000;  in  1885  to  2,492,000;  in 
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1890  to  4,0510,409  ; in  1895  to  5,69.1,775;  »n<l  in  1699 
to  7*500,000  estimated.  Prof.  M “Cal  ley  has  reached  the 
c inclusion  that  the  three  coal-field*  (Warrior,  Cahabo,  and 
Cootfet),  combined,  probably  contain  an  aggregate  of  at 
leant  42,100,000,000  tons.  Tests  made  by  the  United 
States  navy  have  established  the  sujierior  quality  of  certain  | 
seam*  of  this  coal  for  steam  purposes,  while  the  ooke 
tonnage  of  the  Pratt  and  Blue  Creek  seams  of  the  ; 
Warrior  field  (1,609,839  tons  in  1898)  is  second  only 
to  the  famous  OoooelUillc  district  of  Pennsylvania.  ; 
The  pig-iron  production,  which  during  the  y<»r  1870 
amounted  only  to  7060  tons,  hail  risen  in  1875  to  22,418  ; 
in  1880  to  68,928;  in  1868  to  203,069;  in  1890  to1 
616,911  ; in  1895  to  854,667  ; and  in  1899  to  1,088,908.  j 
The  supply  of  iron  ore  (red  und  brown)  is  practicably  , 
inexhaustible.  That  used  in  tin*  Birmingham  district  is 
principally  of  the  red  fossiliferottt  kind  derived  from  Red  i 
Mountain,  the  vein  ninuing  aliout  20  feet  tiiick  at 
the  outcrop,  and  extending  under  cover  at  an  angle  of  | 
from  15  to  20  degrees  from  the  horizontal  to  an  un- 
known depth.  Birmingham,  Ala.,  is  now  tin-*  third  largest 
point  of  export  of  pig  iron  in  the  world, — Middlesbrough  ^ 
iu  England  bring  the  first,  and  Glasgow  in  Scotland  the  j 
second.  Within  the  eighteen  months  ending  1st  January 
1898  there  were  exported  from  Birmingham  297,000  tons 
of  pig-iron  to  all  jiart*  of  the  world.  During  the  year  1899 
the  production  of  steel  began  in  the  Birmingham  district, 
one  plant  producing  9670  tons  and  another  2263. 

To  render  the  waterways  Available  for  commerce,  the 
Federal  Government  luin  s{<cnt  millions  of  dollars.  The 
Mobile  river,  with  its  branches,  resembles  a gigantic  tree 
rising  from  tidal  limits  in  one  of  the  best  harbours  on  the 


Uu’f  of  Mexico,  and  spreading  northward,  eastward,  ami 
westward  into  Tennessee,  Mississippi,  and  Georgia.  The  1 
total  of  mileage  of  rivers  in  use  to-day,  cither  for  com-  ' 
mereial  purposes  or  in  the  process  of  improvement  by  the  , 
Federal  Government,  is  2211  miles.  On  either  side  the 
mineral  region  is  pierced  by  the  Warrior  and  Coosa  rivers,  I 
destined  soon  to  be  tlie  great  highways  through  which  the  i 
etui  and  iron  products  arc  to  be  brought  in  barges  to  tidal  i 
limit*  for  shipment  through  the  port  of  Mobile.  The 
doe  laming  of  Mobile  liarboor  in  the  south,  the  construction 
of  the  Muscle  Shoals  Canal  on  the  Tennessee  river  in  the 
north,  and  the  ini|>rovemuiit  of  the  interior  rivers  have  I 
involved  an  expenditure  upon  the  part  of  the  Federul 
Government  of  about  twelve  millions  of  dollars,  nearly  all  j 
of  which  has  been  appropriated  since  1870.  The  most 
important  part  of  tlw?  work  now  in  progress  is  the  inqwove- 
rnuit  of  the  Warrior  river,  the  early  completion  of  which 
hi**  been  assured  by  the  action  of  Congress  placing  it 
tinder  the  contract  system  directed  by  the  secretary  of 
war.  In  order,  however,  to  give  an  outlet  for  coal  and  | 
iron  by  water  from  the  heart  of  the  best  mineral  region, 
it  is  necessary  to  cut  a canal  about  64  mile*  long  from  1 
Birmingham  to  the  Warrior,  vtd  Bessemer.  After  a 1 
careful  survey  Major  Kassel  I,  the  Government  engineer-in- 
ch irg-,  declared  that  “the  project  is  both  feasible  and  1 
advisable.”  A waterway  will  thus  be  opened  through 
which  coal  and  iron,  mined  within  300  miles  of  tidal  limits, 
can  be  floated  to  the  sea.  Experts  estimate  that  a ton 
of  p g iron  cm  be  loaded  at  Birmingham  and  landed  at 
Mobile  at  49  cents,  a rate  55  cents  lower  than  any  y.-t  in 
existence.  The  cost  of  steam  coal  at  Mobile  is  now  about  j 
*2. So  a long  ton,  the  cost  of  railway  transmrtation  taring 
ab>ut  61.2j.  After  the  canal  and  Warrior  route  has 
,wen  available,  a sernpnlous  estimate  places  the 

*?*,  . ,f  mdl  rn.u  «t  Mobile  at  *1 .50.  The  rriilwjiv  ayatem 
of  the  State  Ins  also  been  steadily  developing  The  160° 

"l,™1*'?  "!  1871  lud  incraiswt  to 

3o60  miles  at  the  close  of  1898. 


Mobile  is  the  only  seaport  of  the  State.  Tin*  bay  in 
about  32  miles  long,  with  an  average  width  of  1C  miles. 
The  United  State*  Government  has  drudged  a channel, 
now  23  feet  deep,  from  the  ducks  to  deep  water.  At  the 
mouth  of  the  l»ay  there  is  a deep  water  cup,  with  a depth 
of  from  30  to  60  feet,  and  an  area  of  5 or  C square 
miles.  The  bar  separating  this  deep  water  from  the 
water  of  the  gulf  ha*  a depth  of  23-1/2  feet,  which  has 
bjen  increasing  by  natural  processes  since  the  earliest 
Government  record*.  Estimate*  by  Government  engineer* 
have  settled  tin*  fact  that  a channel  across  this  liar  can  lx* 
cut  to  a depth  of  30  feet,  with  a width  of  300  feet,  by 
the  excavation  of  220,000  cubic  yards  of  material  at  a 
cost  insignificant  when  compared  with  the  value  of  the 
improvement.  If  that  work  is  completed,  Mobile  Bay 
may  lie  entered  at  any  time  by  vessels  drawing  28  feet— 
something  that  can  be  said  of  few  land-locked  harbours. 

During  the  year  ending  30th  June  1870,  105  vessels  of 
70,249  tons  entered,  and  129  vessels  of  81,276  tons 
cleared,  in  the  foreign  trade.  During  the  year  ending 
30th  Jura*  1900,  755  vessels  of  549,198  ton*  entered,  and 
717  vessels  of  505,273  tons  cleared.  For  the  year  ending 
30th  June  1901  the  total  imports  were  §3,908,449,  anil 
the  total  exports,  §11,837,105.  The  thirteen  mills  maun 
factoring  cotton  good*  in  1670  have  b en  increased  to 
fifty-two,  with  813,939  spindles  and  18,590  looms,  the 
total  capital  invested  amounting  to  §16,278,780.  The 
annual  outfiut  of  the  cotton  oil  mills  of  tin*  State  is 
139,500  tons,  valued  at  §2,929,500.  The  lumber  ami 
shingle  mills,  numbering  about  1000,  represent  an  invested 
capital  of  §18,700,000,  the  average  output  per  day  for  each 
mill  luring  15,000  feet.  The  annual  product  of  robin  and 
naval  stores  is  valued  at  §1,150,000. 

Tin*  number  of  national  banka  in  operation,  31st 
October  1900,  was  30,  with  paid-up  capital  of  §3,555,000, 
and  outstanding  circulation  of  §1,968,665.  The  state 
lunk*  utmilx  reel  in  the  some  year  62,  with  a capital  and 
surplus  of  §3,292,874  ; tiu*  private  banks  26,  with  a 
capital  and  surplus  of  81,021,078  ; and  the  lotm  and  trust 
companies  9,  with  capital  and  surplus  of  §669, 723- 

In  1690  Alabama  bad  6013  church  edifices,  and  church 
property  valued  at  §6,768,477.  There  were  559,171 
communicants  or  member*,  of  whom  258,405  were  Baptists, 
242,624  Methodists,  21,502  Presbyterian,  and  13,230 
Homan  Catholics. 

The  law*  establishing  a public  school  system  was  enacted 
in  1854,  but  it  was  twenty  year*  after  that  dale  before 
the  jmtumI  of  substantial,  permanent  growth  began.  Iko 
school  term  range*  from  four  to  nine  months,  and  tuition 
i*  fret*.  8ej*arate  schools  an*  provided  for  children  of 
African  descent.  The  fund*  for  maintaining  the  public 
schools  nre  derived  from  a direct  appropriation  from  tin 
state  treasury,  a special  state  school  tax,  a |«o!l  tax, 
interest  on  the  sixteenth  section  fund,  and  municipal 
appropriations.  In  1855  they  amounted  to  §237,515.39 
In  1900  the  appropriations  for  common  school  education 
amounted  to  §1,100,000.00.  Tin*  school  age  is  from 
seven  to  twenty -one  yeans.  In  1855  the  enumeration 
showed  a white  school  ]N>|mlation  of  145,568.  In  189. 
the  number  was  633,546 — white,  350,667 ; coloured 
282,879.  The  State  is  thoroughly  committed  to  th*' 
policy  of  universal  education  at  governmental  ex  pen*, 
and  is  making  rapid  progress  in  that  direction.  Beside* 
tin*  public  schools,  Alabama  has  a number  of  private 
ami  denominational  institutions  of  learning  of  high 
grade.  All  the  leading  denominations  an*  well  repre- 
sented in  this  numlier.  The  amount  expended  on 
private  and  denominational  education  annually  approxi- 
mates §300,000. 

Tlic  sjieew!  question  with  which  Alabama,  in  common  with  Iwr 
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stetr  Southern  State*,  i»  confronted,  is  the  race  problom.  The 
constitution  of  1875,  undar  which  the  political  supremacy  of  the 
white  race  was  r<-  established,  provides  (Art.  XIII.  sec.  1)  that  a 
system  oT  public  schools  shall  be  maintained  throughout  the  State 
“for  the  equal  benefit  of  the  children  thereof.  . . but  inq.»rato  schools 
ahall  be  provided  for  the  children  of  cituens  of  Afnc&n  dewenL” 
I mm  that  time  negro  children  have  Imeu  enjoying  in  their  separate 
schools  the  equal  benefits  of  an  educational  fund  of  approximately 
one  tuilliou  dollars  a year,  the  bulk  of  which  is  produced  by  taxes 
contributed  by  the  whiter  In  spite  of  this,  however,  the  great 
nuw  of  negroes,  in  whose  hands  rests  so  large  a projmrtion  of  the 
political  power,  have  little  or  no  naming  in  the  duties  of  citizen- 
ship. In  the  hojie  of  solving  the  race  problem  upon  a broad  and 
humane  Iwtsb  a South  Conference  was  formed  in  Atahama,  tho 
first  meeting  of  which  was  held  under  brilliant  auspices.  The 
chief  difficulty  is,  of  court*,  tliat  of  franchise.  If  it  i*  to  be 
limited  by  educational  or  property  qualification*,  whatever  dis- 
abilities mar  be  imposed  um*t  rest  upon  both  races  alike.  If  the 
negro  shall  be  dufrandiiscd  by  his  illiteracy,  he  tan  remove  the 
disability  in  the  schools  which  the  white  people  of  the  State 
maintain  for  his  equal  benefit.  Such  a plan,  If  adopted  as  in 
other  Southern  Stall'*,  will  result  in  a gradual  and  conservative 
political  tiuiam.  ipatioa. 

Alabama  Arbitration.  Sec  Arbitration, 
International. 


Alagoas,  an  Atlantic  state  of  Brazil.  It.s  area 
ettvers  22,380  square  miles.  The  population  iu  1872  was 
348,009,  and  iu  1890,  511,440.  The  capital  is  Alaguas 
Mo^eiti,  and  amongst  other  towns  are  Camnragibe,  Penedo, 
S.  Miguel  dos  Campos,  Pilar,  and  Porto  Calvo.  The  state 
has  railways  from  Ma<;ei6  to  Muriey  and  Viyosa,  and  from 
Piranhas  to  the  Rio  Moxot4.  AlacGas  Ma^KIo,  with  a 
population  of  30,000,  is  an  important  shipping  port, 
visited  by  Transatlantic  steamers,  and  the  terminus  of  the 
Alagoas  railway  (55  miles) 


Alais,  chief  town  of  arrondissement,  detriment  of 
G.trd,  France,  27  miles  N.W.  by  N.  of  Xixues,  on  railway 
fmtn  Paris  to  Xiiiks,  vid  the  ( levennes.  Amongst  the 
puldic  institutions  are  the  municipal  chemical  iaUiratory 
and  two  hospitals.  Sericulture  is  extensively  engugixl  in, 
sn<l  silk,  l*oth  raw  and  manufactured,  furnishes  a large 
Jiart  of  the  towns  wiilespmtd  trade.  Pasteur  here  pro* 
secuted  his  early  investigations.  A statue  has  been 
erected  to  his  memory.  The  chemist  Dumas  was  a native 
of  Alais.  Popuktiou  (1881),  16,945;  (1891),  18,333; 
(1896),  18,249. 

a province  of  Costa  Itica,  Central  America, 
square  miles  ami  the  population  in  1897 
nuiul*?red  GO, 000.  The  Capital  is  Alajuela,  and  amongst 
uth«T  considerable  towns  are  San  Ramon,  Green,  Ateuaa, 
wid  Naranjo.  The  jirovince  is  divided  into  seven  cantons. 


Alajuela, 

Its  area  is  4250 


capital  of  the  above  province,  situated  at 
— — the  railway  line  from  Limon,  12  miles  W. 

t'f  San  Josh*,  iunl  23  miles  W.N.W.  of  Cartago.  It  has 
*0IUe  trawlo  with  Punta  Arenas,  23  miles  distant  by  mule 
r°ad,  un^  on  the  formation  of  the  new  port  on  the  Pacific 
*t  the  head  of  the  Gulf  of  Nicoya  will  increase  iu  inqMjrt- 
auoe-  Population,  7000. 


Alajuela, 

the  terminus  of 


I 

l 


Alameda,  a residential  city  of  Alameda  county, 
^smornitt,  U.S.A.,  is  situated  in  37“  46'  X.  lat.  and 
16  \V.  long.,  on  the  east  side  of  San  Francisco  Buy, 
lireetly  south  of  Oak  laud,  and  bcjwxated  from  it  by  Sun 
AuU.uio  creek.  Its  site  is  low  aud  level  and  its  plan 
"Udy  regular.  It  is  entered  by  the  Southern  Pacific  ; 
hulway.  The  imputation  in  1880  was  5708,  in  1890 
11  11,165,  and  in  1900  it  was  16,464. 

Alantlka,  Mount.  8oe  Cameroon. 

Alarcon,  Pedro  Antonio  de  (lMS-iwm, 

■ l«m.h  writer,  mm  born  on  10th  March  1H33  at  (iim.Ux. 
'**«*  at  the  ttnivvndty  of  Ora noda,  studied  law  ami 
'>»ogy  privately,  and  made  Ids  first  appearance  as  a 
{ famatbt  before  lie  was  of  age.  Deciding  to  follow  literature 


: as  a profession,  he  joined  with  Toreuato  Tarrago  y .Mateos 
| in  editing  a Cadiz  mrwajiaper  entitled  El  Ecu  de  Oceulentr. 

In  1853  he  travelled  to  Madrid  in  the  hojie  of  finding  a 
I publisher  for  his  long  continuation  of  JCapronceda’s  cele- 
j bratod  poem,  El  Diablo  MujuIu.  Disapjmiuted  in  his 
object,  ami  finding  no  ojiening  at  the  capital,  be  settled  at 
Granada,  became  u Radical  journalist  in  that  city,  and 
I showed  so  much  ability  that,  in  1854,  he  was  appointed 
I editor  of  a very  advanced  journal,  El  Ldtiyo , published  at 
Madrid.  The  extreme  violence  of  his  polemic  writings  led 
to  a duel  between  him  and  the  Byrouic  poet,  Jowi 
Heriberfco  Garcia  Quevedo.  The  earliest  of  his  novels,  El 
Final  de  JTorma,  was  published  in  1855,  and  though  its 
l construction  Is  feeble,  it  brought  the  writer  into  notice  as 
a master  of  elegant  prose.  A small  anthology,  called 
Mananas  de  Abril  y Mayo  (1856),  proves  that  Alarciin 
j was  recognized  as  a leader  by  young  men  of  promise,  for 
j among  the  contributors  were  Castelar,  Manuel  del  Palacio, 
and  L6jk*z  de  Ayala.  A dramatic  piece,  El  IJijo  prddigo, 
was  hissed  off  the  stage  in  1857,  and  the  failure  so  stung 
Alarcfin  that  he  enlisted  under  O'DonneH's  command  as  a 
volunteer  for  the  war  in  Morocco.  His  Diario  de  un 
teatiyo  de  la  yuerra  de  A \frica  (1859)  is  a brilliant  account 
of  the  events  of  the  expedition.  The  first  edition, 

1 amounting  to  fifty  thousand  copies,  was  sold  within  a 
fortnight,  and  Alarcon’s  name  became  famous  throughout 
the  Peninsula.  The  book  is  not  in  any  sense  a formal 
history  ; it  is  precisely  what  its  title  implies,  a series  of 
1 picturesque  impressions  told  with  remurkublc  force.  On 
j his  return  from  Africa  Alarcbn  did  the  liberal  jairty  much 
good  service  os  editor  of  La  Politico,  but  his  marriage  to 
1 a devout  lady,  RraKna  Contrera  y Reyes,  in  1 866,  ltd  him 
to  modify  his  political  views  considerably.  On  the  over- 
throw of  the  monarchy  in  1868,  Alarcon  advocated  the 
claims  of  the  Due  de  Montpensier,  was  extremely  neutral 
during  the  period  of  the  Republic,  and  declared  himself  a 
l.Vmservative  uj»oii  the  restoration  of  the  dynasty  in 
December  1874.  There  political  variations  alienated 
AlanbiiH  old  allies  and  failed  to  conciliate  the  royalists. 
But  though  his  prditieal  influence  wus  ruined,  his  success 
as  a writer  was  greater  thun  ever.  The  publication  in  the 
Her  art  a Europe*  (1874)  of  a short  story,  “El  hwmibrcrode 
Iren  jnro*,'’  a most  ingenious  rewrtting  of  an  old  |iopular 
tale,  made  him  almost  as  well  known  out  of  Kjiain  us  in  it. 
This  remarkable  triumph  in  the  picaresque  vein  encouraged 
him  to  produce  other  work*  of  the  name  kind  ; yet,  though 
his  Cuentos  amatorine  (1861),  his  historietas  nac  amides 
(1881),  aial  his  Norraeiones  ixx'errmmiles  (1882)  are 
pleasing,  they  have  not  the  delightful  gaiety  and  charm  of 
their  iireihwssor.  In  a longer  novel,  El  Eeedmlalo  (1875), 
Alarrbn  had  sqqieared  as  a jxirtiwtn  of  the  neo-Cathoiic 
reaction,  and  this  change  of  opinion  brought  upon  him 
many  attacks,  mostly  unjust.  His  usual  bud  fortune 
followed  him,  for  while  the  Radicals  denounced  him  as  an 
apostate,  the  neo-Catholics  professed  that  El  Escdndalo 
was  tainted  with  Jansenism.  Of  his  later  volumes,  written 
in  failing  health  and  spirits,  it  in  only  necessary  to  mention 
the  Capitdn  Venmo  and  the  UUtoria  de  nut  libros , both 
issued  in  1881.  Alarcon  was  elected  a member  of  the 
S[ianUh  Academy  in  1875.  He  died  at  Madrid,  after  a 
long  aud  painful  illness,  on  the  2<Hh  of  July  1891.  The 
impression  which  he  makes  u]*on  the  reader  is  brilliant,  but 
unend  or  ing.  Hi'*  Inter  novek  and  talcs  ore  disfigured  by 
their  didactic  tendency,  their  feeble  drawing  of  character, 
and  even  l»y  certain  Gallicisms  of  style.  But.  at  his  best, 
Ahm-on  may  be  read  with  great  pleasure.  The  Diano  de 
i m festipo  i.s  still  unKurpah!<ed  as  a picture  of  camiwigning 
life,  while  “El  Sombrero  de  tres  picos”  is  a very  perfect 
example  of  malicious  wit  and  minute  observation. 

(j.  r.  it.) 
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Alard,  Jean  Detphln  (1815-1888)  » 4i* 
timtuislud  French  violinist  and  teacher,  was  born  at 
Bayonne,  8th  May  1815,  and  died  at  Pans,  22nd  February 
188S  He  was  a of  the  Pans  Conservatoire,  under 

Habeneck,  from  1827;  he  succeeded  llaillot  p l>ro- 
fessor  there  in  1843,  and  retained  the  post  till  18 1 5. 

His  playing  was  full  of  tiro  and  point,  and  his  composi- 
tions,^consisting  mainly  of  fantasias  an.  such  things,  had 
agreat  succesi  in  France,  while  his  IWm  School  had 
a wider  vogue  aud  considerably  greater  value. 

Ala-shehr,  the  classical  Philadelphia,  a town  of  Asia 
Minor,  in  the  Smyrna  vilayet,  situated  in  the  valley  of  the 
Kuzu Chai  (Coptmur),  at  the  foot  of  Bos  Dagh  (.V.  7 Ww). 
Philadelphia  was  a Pergamene  foundation,  was  one  of  the 
“ seven  churches  " of  Asia,  and  was  called  “ Little  Athens 
on  account  of  its  festivals  and  temples.  It  «ns  an  indc- 
pendeot,  neutral  city  when  taken  in  1390  by  Sultan 
Bnvazid  1.,  and  an  auxiliary  Christian  force  under  the 
Emperor  Manuel  II.  The  town  is  connected  by  radway 
with  Konia  aud  Smyrna.  There  are  small  Industrie*  and 
a fair  trade.  From  one  of  the  mineral  springs  cornea  ft 
water  known  in  commorce  as  “ Ean  de  Vais/'  Population, 
22,000  (Moslems,  17,000;  Christians,  5000). 

Alaska.  —Alaska,  formerly  Bossias  Amkkica,  is  a 
territorial  district  of  the  United  States,  occupying  the 
north-western  extremo  of  North  America  and  adjacent 
islands.  The  inhabitant*  of  the  Aleutian  islands  called 
the  continental  laud  eastward  from  them  Alaveksha,  which 
was  corrupted  by  early  Russian  explorers  to  Altashka. 
The  name  was  subsequently  restricted  to  the  peninsula, 
and,  in  the  simplified  form  now  adopted,  was  proposed  as 
a name  for  the  new  territory  by  Charles  Sumner  in  a 
speech  la-fore  the  U.S.  Senate  advocating  its  purchase 
The  territory  of  Alaska  comprises,  first,  all  that  part  of 
continental  North  America  west  of  the  141st  meridian  i 
from  Greenwich ; secondly,  the  eastern  Diomede  Island 
in  Bering  Strait  and  the  islands  of  Bering  Sea,  and  the 
Aleutian  chain  east  of  a line  drawn  from  the  Diomede*  in 
a sonth-westerlv  direction  so  as  to  (kiss  midway  between 
Attn  Island  of  the  Aleutian,  and  Copper  Island  of  the 
Commander  group  ; lastly,  of  a narrow  strip  of  coast  with 
its  adjacent  islands,  north  of  lat.  54”  40'  N.,  west  of  Portland 
Channel,  and  thence,  os  designated  in  the  treaty  of  cession, 
bounded  to  the  east  and  north  by  a line,  following  “ the 
summit  of  the  mountains  situated  |«imllel  to  the  coast” 
“ to  the  (Joint  of  intersection  with  the  141st  meridian,”  pro- 
vided that  when  this  line  “ shall  prove  to  be  at  a distance 
of  more  than  ten  marine  leagues  from  the  ocean  the  limit  ” 
“ shall  lie  formed  by  a line  (arallel  to  the  windings  of  the 
coast  and  which  shall  never  exceed  the  distance  of  ten 
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marine  leagues  therefrom.  The  islands  comprise  several 
main  groups : the  Alexander  Archipelago,  extending  from 
the  southern  boundary  north-westward  to  Cape  Spencer; 
the  Kadiak  group,  south-east  of  the  peninsula  of  Alaska  ; 
the  Catherine  Archipelago,  westward  from  the  end  of  the 
peninsula  to  Attn,  and  is  further  subdivided  into  four 
minor  groups — the  Fox,  Andreanoff,  Hat,  and  Nearer 
Islands,  often  collectively  designated  the  Aleutian  Islands. 
Northward  from  the  Aleutian  group,  in  Bering  Sea,  are 
the  lVibilotr  or  Fur  Seal  Islands,  St  Matthew,  and  St 


Lawrence,  at  snbequal  distances,  and  the  large  island  of 
Nunivak  eastward  near  the  coast.  The  estimated  area 
of  the  Alexander  Archipelago  is  31,205  square  miles,  and 
of  the  Aleutians  6391  square  miles.  The  total  area  of 
the  territory  is  approximately  580,107  square  mdes.  1 rom 
north  to  south  it  extends  about  1200  miles,  and  from  cast 

to  west  nearly  2400  miles.  , . , .. 

The  coast  line,  omitting  minor  sinuosities  but  11).  hiding 
the  islands,  exceeds  16,000  miles.  Beginning  at  the 
south  and  proceeding  northward  and  westward  the  most 
conspicuous  capes  arc  Muzon,  Ommaney,  Spencer,  St  Kha* 
Neweuham,  Vancouver,  IUituanznff,  Prime  of  Wales  (In 
westernmost  point  of  the  continent),  Lisburne,  Icy  4 ape, 
and  Point  Barrow,  the  last  being  the  most  norriiern  point 
of  the  territory  and  situated  in  lat.  .1  JT  N.  and  long. 
156‘  15'  W Throe  great  peninsulas  project  Item  tee 
shores:  Kemii,  to  the  east  of  Cook's  Mebthe  (wnmsuk 
of  Alaska,  and  the  Kaviak  peninsula  between  Kotabue 
and  Norton  Sounds.  The  great  embayment  north  of  » 
line  drawn  from  Queen  Charlotte  Itiamk  to  Najhak  ^ 
been  named  the  Gulf  of  Alaska.  Omitting  the  mteo 
slices  of  the  archipelago,  Yakutat  Bay,  FhM  TO** 
Sound,  Cook’s  Inlet,  are  the  principal  arm*  ; 

The  eastern  shores  of  Bering  Sea  are  indented by  Bnstol 
IUv  north  of  the  Alaska  peninsula,  and  > orton  bound, 
south  of  the  Kaviak  peninsula ; north  of  the  latter  Kotzebue 
Sound  is  the  only  inlet  of  importance 

The  entire  north-west  coast  of  America  is  folded  by 
mountain  -building  font  s in  general  . harmony  w.tt.  the 
trend  Of  the  coast.  The  state  of  B^h 

Columbia,  and  South-eastern  Alaska  have  had  ‘he  r rtrato 
violently  and  sharply  enimtM  the  bne.  of  ekvmton 
and  depression  being  roughly  N.N.W.  m>8  th* 

occasional  transverse  depressions.  These  ha 
site  of  a vast  system  Of  glacial  action  which  has 
Id  modelled  the  valleys,  though  its  1^*™- 
carried  far  enough  to  cut  down  and  remove 
ridges.  The  result  is  what  has  been  aptly  termed  * “ 

of  mountains,"  in  which  tbo  ex,Sting  gkci^  «u  *ndons 

as  nianv  of  them  are,  are  mere  tatters  of  the  ‘«  ‘“ 
preceded  them.  Consequently  this  eoMt,  unlike  tlmt  f 
Norway,  which  in  outline  is  not  dissinnlar  w bold,  stieft 
and  craggy,  with  few  beaches  and  hardly  level  shore 
enough  anvwhcre  to  build  a cabin  on  or  cultivate  a ptoh" 
patch.  Nevertheless  the  mountain  mdes^are  dense^ 
wooded  with  evergreens,  the  snow-line  being  i.Vation 

mate  elevation  of  3000  to  5000  feet, according 
The  passages  of  the  archipelago^  are  mereb JmdtaSd 
portions  of  tliis  broken  area,  and  would  bo  red  ( 
to  the  eastward  were  tho  level  of  the  land  to  bs  stdt 
further  depressed.  The  summits  are  of  un'lsUa  ; ub!o 
elevation,  and,  near  the  sea.  present  no  peaks  of  r.  >>  »r 
height.  North-westward  from  Cape  Spencer  the  mountain 
building  forces  seem  to  have  been  more  intense  a *> 

ranges  of  the  Fairweather  and  St  Elms  Alps  roe  togrrat 
heights  at  a short  distance  from  the  sea.  Mb  la  • k 
(15,300  feet),  Utuya  (12,000),  La;>erousc  >>,  ’ 

Vancouver,  St  Elias  (18,100),  and,  further  in  “ ' ’ jon_ 
(19,500),  are  the  most  noteworthy  summits  of  this  t 
The  Muir  glacier,  the  Malaspi.m,  and  the  . Bering 
flank  portions  of  these  mountains  and  rank  next 
of  Greenland.  These  mountains  continue  wcstwwl 
parallel  with  the  coast  and  terminate  as  the  Jo 
of  the  Kcnai  peninsula.  Darallcl  uplifts  u “ 
near  the  meridian  of  145’  W.  rise  to  gre® 

Tillman  has  been  assigned  a height  of  1 # j m c( ent 

I Wrangell  of  17,500;  the  latter,  on  somewhat  '"8t*  h(T 
evidence,  has  been  ranked  as  a volcano.  • wjtii 

i north  and  west  a range  which  correspond*  in  ge  , rr 
| the  line  of  the  range  of  the  Alaska  peninsula  former 
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aouth  and  west,  and  which  has  been  named  the  Alaakan 
mountains,  culminates  in  lat.  64*  N.  in  the  peak  of  ML 
JPKinley,  rising  over  20,000  feet.  Beyond  the  Alaakan 
range  and  ita  foothills  lie  broad  river  valleys,  north- west- 
warti  from  which  are  ranges  of  comparatively  low  hills, 
none  of  which  have  been  recorded  as  exceeding  3500  feet, 
and  beyond  which  again  stretches  the  Arctic  tundra. 

Much  of  the  rock  of  North-Western  Alaska  is  volcanic. 
Along  the  great  line  of  orographic  folding  indicated  by 
the  Alaskan  range  and  the  Aleutian  chain  numerous 
remarkable  volcanic  peaks  exist,  varying  in  height  up  to 
12,000  feet.  Enumerating  them  from  Cook's  Inlet  west- 
ward, and  omitting  all  cases  of  doubtful  vulcanicity,  the 
roost  notable  are  Itadoubt  Volcano,  Iliamna,  Augustin, 
Olai,  Chiginagak,  Pavloff,  Isanotski  (extinct),  Shiahaldin, 
Akutan,  Maku.nhin,  Veevidoff,  Atka,  Gareloi,  and  Semiso- 
pochnoi,  all  of  which,  with  the  exception  noted,  emit 
steam  or  smoke,  or  show'  other 
evidences  of  activity.  North  of 
the  Alaskan  range  no  active  vol- 
canoes are  at  present  known. 

The  transverse  depressions  of 
the  mountainous  continental 
border  are  occupied  by  rivers  and 
continued  as  straits.  Thus  the 
Naas  river,  just  south  of  the 
boundary,  corresponds  to  the 
trough  of  Dixon  Entrance  and 
Portland  Channel,  the  Stikine  to 
that  of  Sumner  Strait,  the  Taku 
to  that  of  Cross  Sound.  The 
summit  of  the  mountains  at  the 
bead  of  Lynn  Canal,  situated 
about  13  mUes  from  the  sea,  has 
an  elevation  of  28 (X)  feet  (White 
Paw)  to  3500  feet  (Cliilkoot 
IV*) ; and  here  only,  on  the 
whole  extent  of  the  South-Eastern 
Alaskan  coast,  is  a clear-cut  water- 
died  exhibited  between  the  wu- 
bard  and  interior  drainage.  Be- 
tween the  Alexander  Archipelago 
ainl  tike  peninsula  of  Alaska  but 
few  rivers  make  their  way  across 
the  ranges  to  the  sea,  chiefly 
through  difficult  canyons.  The 
Atna,  or  Cupjier  river,  is  the  most 
important  of  tlie.se  and  readies 
t!ie  Kca  juiit  eaut  of  Prince  William 
Sound.  At  the  head  of  Cook's 
Inlet  a considerable  valley  is 

drained  bv  the  Knik  (Fire)  and  Sushitna  rivers.  The 
latter  rises  in  the  Alaakan  range.  North-westward  from 
tin1  main  axis  of  this  range,  especially  towards  the  «ai»t 
of  Bering  Sea,  a number  of  large  lakes  exbt,  giving  rise 
to  riven*  of  some  magnitude.  West  of  Cook  s Inlet,  over 
the  range.  Lake  Clark  and  Lake  Iliamna  feed  the  Kvichak 
river.  Another  a**umh]ugu  of  many  smaller  lakes  is 
drained  by  the  Nusluagak  river.  Both  empty  into  Bristol 
Bay.  North  of  Cajai  Newenbam  liering  Sea  receives 
the  Kuskokwim,  as  yet  hardly  explored,  but  Iwlieved  to 
have  a length  of  450  miles,  chiefly  through  a rather 
mountainous  country.  Next  northward,  in  latitude  alamt 
62*  30',  the  enormous  delta  of  the  Yukon,  the  chief 
river  of  Alaska  and  ono  of  the  great  rivers  of  the  world. 
It  rises  in  British  Columbia  ; the  lieail  of  the  branch  called 
the  Lewes  river  rising  within  30  miles  of  the  coast  of  Lynn 
Canal.  Flowing  in  a north-westerly  direction  it  cuts  the 
Alaskan  range,  forming  a canyon  called  the  Lpper 
Uam puts ; a little  later  it  receives  the  famous  Klondike 


river  from  the  north-east,  and  enters  Alaska  in  about 
Lat.  65*  N,  Just  above  the  Arctic  circle,  near  the  site 
of  old  Fort  Yukon,  it  turns  to  the  south-west,  passes 
through  the  canyon  of  the  Lower  HarajMirts,  receives 
from  the  south-east  a large  tributary,  the  Tanand ; 175 
miles  farther  dow*n  receives  the  Koyukuk  river  from  the 
northward,  bends  more  to  the  southward,  and  in  about 
lat.  62°  N.  turns  again  to  the  north-west  and  debouches 
through  a vast  delta  into  Bering  Sea,  south  of  Norton 
Sound.  The  total  length  of  the  unsurveyed  Yukon  lias 
been  estimated  at  200O  miles ; near  the  delta,  in  spring, 
otic  Lank  is  not  always  visible  from  the  other.  Tt  is 
navigable  for  steamers  of  light  draft  nearly  to  its  head- 
waters,  navigation  opening  early  in  June  and  closing  in 
October.  In  the  summer  of  1899  thirty- five  steamers 
were  in  active  service  on  its  waters.  North  of  Bering 
Strait  a number  of  rivers  fall  into  the  Arctic  Sea  : of  these 
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the  most  notable  are  tho  Sclawik,  Kowak,  and  XonUik  of 
Kotzebue  Sound  ; tho  Meade,  Ikpikpung,  and  Colville  of 
the  Arctic  roast. 

The  region  now  known  as  Alaska  h»t  explored 
bv  the  Ituasian  officers  Bering  and  Chirikoff  «n  1)41. 
TheV  visited  ports  of  the  coast  between  Dixon 
Entrance  and  Cane  St  Elias,  and  retuiwd  along 
the  line  of  tlie  Aleutians.  Their  expedition  was  followed 
by  many  private  vessels  untuned  by  traders  and  tra, ,]<■«. 

Spanish  expeditions  in  1773  and  1.0  'isi  ted  tbo  with 
eastern  coast  and  laid  a foundation  for  mibsemtenl  terri- 
torial claims.  Cook  in  177s  made  surveys  from  which 
the  first  approximately  accurate  chart  <4  the  coast  was 
published  : but  it  was  resented  for  ' aneouver,  in  li9-  91. 
!o  make  the  first  charts,  in  the  modern  sense,  of  the 
intricate  southed..,,  coast,  which  only  in  recent  years 
have  been  superseded  by  new  surveys.  Owing  tO  e«w* 
committed  by  private  traders  and  eom^mes,  the  trade 
and  regulation  of  the  Husaian  possessions  was  m I • -*•> 
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confided  to  a semi-official  corporation  called  the  Russian- 
American  Company  for  a term  of  twenty  years,  afterward 
twice  renewed  for  a similar  period.  Alexander  Baninoff, 
one  of  the  early  administrators,  became  famous  through 
the  Bnccewcw  he  achieved  as  governor.  He  founded  Sitka, 
the  present  capital,  iu  1804,  after  the  massacre  by  the 
natives  of  an  earlier  settlement  ;tt  an  adjacent  point,  In 
1821  Russia  attempted  by  uka.se  to  exclude  navigators 
from  Bering  Seal  aial  the  Pacific  Coast  of  lie*'  possessions, 
which  lid  to  immodiate  protests  from  the  United  States 
and  Great  Britain.  This  lull  to  a treaty  with  the  United 
States  in  1821  and  one  with  Gnat  Britain  in  1825,  by 
which  the  excessive  demands  of  Russia  were  relinquished 
and  the  boundaries  of  the  Russian  poaseasioiif  were  fixed 
as  at  present.  The  last  charter  of  the  Russian  American 
Company  expired  3 1st  December  1801,  and  Prince 
Maksutotf.  au  imperial  governor,  was  appointed  to  ad- 
minister the  affairs  of  the  territory.  In  1804  authority 
was  granted  to  an  American  com|Jttny  to  make  explorations 
for  a proposed  Russo- American  telegraph  line  overland 
from  the  Amur  river  in  Siberia  to  Bering  Strait,  and 
through  Alaska  to  British  Columbia.  Work  was  begun 
on  this  scheme  in  1865  and  continued  for  nearly  three 
years,  when  the  success  of  the  Atlantic  cable  rendered 
the  building  of  the  line  unnecessary  and  it  was  given  up, 
but  not  until  inqiortnnt  explorations,  especially  of  the 
Yukon  region,  hail  been  made  by  Kennicott,  Kctchum, 
Keunan,  and  Dali. 

In  1867  negotiations  with  the  Russian  Government 
resulted  in  the  purchase  of  Russian  America  by  the  United 
States  for  the  sum  of  $7,200,000,  and  on  18th  October 
1867  the  formal  transfer  of  the  territory  was  made  in 
Sitku.  In  1870  the  fur  seal  industry  of  the  Pribiloff  Islands 
was  leased  for  twenty  years  to  the  Alaska  Commercial 
Company  under  certain  restrictions,  producing  for  that 
perils  1 an  average  revenue  to  the  Government  of  $317,000. 
After  the  expiration  of  the  lease  in  1890  a renewal  of  the 
monopoly  was  secured  by  tbu  North  American  Commercial 
Conqiany  at  an  increased  rental.  Pelagic  sealing,  which 
began  to  be  of  inqiortaticc  about  1882,  made  great  inroads 
on  the  herds  during  their  migrations  ; and  it  was  contended 
that,  owing  to  the  killing  of  female  seals  in  the  waters 
of  Bering  Sea  during  the  breeding  season,  the  total 
destruction  of  this  commercially  valuable  industry  was 
imminent.  After  protracted  negotiations  between  the 
United  States  and  Great  Britain  the  subject  was  referred 
to  arbitrators,  who  met  at  Paris  in  1893  and  decided  that 
the  seals  were  /me  nature,  but,  in  view  of  the  interests 
involved,  formulated  regulations  in  the  belief  that  they 
would  mitigate  the  evils  complained  of. 

In  1895  the  discovery  of  rich  deposits  of  gold  on  the 
Klondike  tributary  of  the  Yukon  induwd  a vast  immi- 
grate m of  prospectors,  not  only  into  British  territory  but 
into  every  jwrt  of  Alaska,  with  the  usual  concomitants 
of  hardship  to  those  involved.  Over  50,000  people  are 
believed  to  have  been  engaged  in  this  search  for  the 
precious  metal,  and  a vigorous  exploration  of  the  territory 
by  the  United  States  Government  was  one  of  the  results. 
Numerous  placers  were  discovered  in  tire  gold  licit,  which 
extends  in  a general  line  from  old  Fort  Selkirk  on  the 
Yukon  to  Bering  Strait,  with  an  average  width  of  about 
100  miles.  The  gold-bearing  gravels  are  chiefly  on  the 
smaller  tributaries  of  the  \ ukon,  where  numerous  mining 
camp*  have  sprung  up  with  a fluctuating  j»opulatiotu 
In  1898  gold  was  discovered  on  the  north  shore  of  Norton 
Sound  at  Capo  Nome,  and  a year  later  the  settlement  of 
Anvil  City  in  this  district  was  reported  to  contain  a 
population  °f  50<K),  and  to  have  produced  d urine  1 non 
nearly  two  millions  of  dollars. 

Alaska  may  be  divided  climatologically  and  topogtaphi-  ! 


SKA 

rally  into  several  district*.  The  Sitka  district  takes  its 
shore  water  mainly  from  the  Jajwuese  current  or 
Kuro  Si  wo,  which  performs  for  the  Pacific  each  DUtrict*‘ 
a function  as  does  the  Gulf  Stream  for  the  Atlantic ; but 
owing  to  the  much  greater  breadth  of  the  IWlic,  the 
heat  and  energy  of  tlie  Kuro  Siwo  are  greatly  depleted 
before  it  reaches  America.  It  mw  the  ocean  far  south 
of  the  Aleutian  Islands  in  about  lat.  45'  N.  uud  impinges 
on  the  American  coast  near  Queen  Charlotte  Islands. 
Thence  one  portion  turns  southward  and  the  other  north- 
ward and  westward  along  the  const,  becoming  finally 
dissipated  among  the  Fox  Islands.  To  the  warmth  and 
moisture  brought  by  this  means  the  Sitkan  district  owes 
( its  fog  and  rain  (80  to  103  inches  per  annum),  its  high 
moan  tcnqwraturc  (43* *28),  and  its  dense  vegetation, 
j chiefly  of  spruce,  hemlock,  and  cedar.  Thu  narrow,  deep 
] channels,  precipitous  wooded  slop's,  multitudinous  islands, 
and  mainland  glaciers  make  this  district  remarkably 
picturesque  and  characteristic,  attracting  thousands  of 
tourist*  It  is  inhabited  by  Indian* of  the  iiaida  and  Tlinlrit 
stocks,  who  live  chiefly  by  fishing  and  hunting.  The  prim 
! eijial  .settlements  are  Sitku  on  Barauoff  Island,  the  capital 
i of  Alaska,  where  the  chief  officials  are  stationed  ; Douglas, 
on  Douglas  Island,  a town  grown  up  alsmt  the  mines  of 
the  Treadwell  lode,  an  enormous  mass  of  low  grade  ore, 
reduced  by  mills  of  800  stamps  anil  producing  nearly 
$1,000,000  per  annum  ; Juneau,  ou  the  mainland  opj*owre, 
another  mining  town  fed  by  die  precious  metals  of  the 
Silver  Bow  basin  adjacent ; and  Skagway,  at  the  head  of 
Lynn  Canal,  the  j*ort  of  entry  for  the  Yukon,  which  is 
reached  by  the  Yukon  and  White  Pass  Railway  from 
Skagway  to  Lake  Bennett,  in  Canadian  territory.  A 
missionary  colony  on  Annette  Island,  under  tlie  direction 
of  the  Rev.  Mr  Duncan,  contains  about  900  Indians  of 
the  Tsimjmyau  stock  from  British  Columbia,  and  is  famous 
for  its  thrift  and  successful  influence  upon  these  people. 
Agriculture  is  difficult  in  this  district,  but  potatoes  and 
many  garden  vegetables  are  flueoessfully  grown.  The 
Kadiak  district  includes  Cook's  Inlet,  Uie  peninsula  of 
Alaska,  and  the  Kadiak  island*  It  is  leas  densely 
wooded,  with  more  sunshine,  leas  rain,  and  greater  seasonal 
extremes  of  temperature.  Tlicrc  is  more  arable  land  and 
tlie  possibilities  of  agriculture  are  g neuter,  but  the  mining 
resources  apparently  less.  The  district  exists  by  its 
salmon  fisheries,  the  waning  fur  trade,  a few  placer  and 
quartz  mines,  and  a little  agriculture.  There  are  large 
dejMKsits  of  tolerably  good  Eocene  lignite.  The  principal 
settlements  are  Sunrise  City,  a placer  mining  camp  at 
the  head  of  Turnagain  arm  of  Cook’s  Inlet ; St  Paul, 
ou  Kadiak  Island  ; and  Unga,  on  the  island  of  the  same 
name,  largely  supported  by  the  A|»llo  Mine,  the  second 
best  quartz  mine  in  Alaska,  producing  over  $200,000  in 
gold  annually.  The  Alcutvin  district  derives  its  name 
from  traditions  of  islands  beyond  the  Oliutorsk  Cajw  of 
Kamchatka,  which  re  fared  to  the  Diomede*  When  the 
Russians  explored  Bering  Sea  and  found  tlie  Cat  henna 
Archipelago  they  transferred  to  it  and  its  jieople  the  name 
of  tlie  long-sought  Oliutorski  Islands.  The  islands  are 
destitute  of  trees  but  covered  by  a luxuriant  growth  of 
herbage,  and  have  a foggy*,  somewhat  boisterous,  but  less 
rainy  climate  than  that  of  Sitka,  with  about  the  sure 
m*wu  temperature,  very*  free  from  extremes.  They  are 
inhabited  by  the  UnOngun  (long  known  as  Aleuts},  a 
rapidly-decreasing  race,  half  civilised,  with  many  virtues 
and  the  usual  almriginal  weaknesses.  Thuir  chief  resource, 
the  sesi  otter,  is  nearly  exterminated,  tho  fur  real  industry 
in  a state  of  decline,  and  the  people  live  chiefly  by  fishing. 
There  are  no  native  land  animals  larger  than  the  blue  fox  ; 
but  Mia  fowl  are  remarkably  abundant,  cod  awl  other  sea 
fish  plentiful,  and  salmon  obtainable  in  moderate  quantity. 
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Agriculture  Is  hardly  practised,  though  a few  vegetables 
are  raised.  The  raising  of  sheep  and  reindeer  is  believed 
to  be  practicable  on  the  less  mountainous  islands.  The 
chief  settlements  are  on  Unalishka  Island,  where  Dutch 
Harbour  is  the  princi|*al  j>ort  for  Bering  Sea  commerce ; 
Atka,  on  the  island  of  the  same  name ; and  the  small 
settlement  of  Attn,  at  the  western  extreme  of  the  chain. 
The  Yukon  district,  which  may  be  taken  as  the  vast 
region  north-westward  from  the  Alaskan  mountains,  lias 
a colder  ami  drier  climate  than  those  above  mentioned, 
passing  northward  into  Arctic  conditions.  The  immediate 
shores  are  treeless,  but  the  interior  is  fairly  well  wooded 
with  spruce,  poplar,  and  birch  along  the  water -courses. 
The  inhabitants  of  the  coasts  are  Eskimo,  of  the  interior 
Tinneh,  or  Athahaakan  Indians.  The  search  for  gold  has 
brought  into  the  valley  of  the  Yukon  and  its  tributaries 
a large  population  of  prospectors.  Thu  residents  depend 
for  substance  chiefly  ujion  salmon  and  white  fish,  with 
which  the  rivers  swarm ; wild  fowl,  which  are  very 
abundant ; ami  the  continental  mammals,  chief  of  which 
is  the  wild  caribou.  Mining  for  placer  gold  is  the  only 
industry,  the  fur  trade  being  now  unimportant,  and  there 
are  few  salmon  canneries.  The  chief  jmrt  for  the  Yukon 
is  St  Michael,  on  Norton  Sound,  though  a large  mining 
camp,  called  Anvil  City,  has  been  established  at  Cape 
Nome,  oa  the  north  shore  of  the  sound. 

Though  forming  what  is  called  a judicial  and  customs 
district,  Alaska  is  still  an  unorganized  territory,  with  a 
governor  and  some  other  officials  appointed  by  the  president. 
Sum*  1884  the  people  have  vigorously  worked  for  the 
extension  of  law  and  the  organization  of  some  kind  of 
official  system  throughout  the  territory.  Until  recently 
taesc  efforts  have  been  but  partially  KucccA-ful,  but  in 
1900  a code  for  the  administration  of  the  territory  under 
improved  conditions  became  law.  The  total  population  in 
l WO  was  32,052,  of  whom  23,531  were  natives,  1823  of 
mixed  blood,  and  4298  white.  Of  the  natives  6000  were 
"f  Haida,  Tsimpsyan,  and  Tlink.it  stock ; 3400  of  the 
Thinrh  tribes,  1000  Aleuts,  and  13,100  Eskimo.  The 
annual  diminution  of  the  native  population  (1880-90)  was 
about  2 per  cent.,  and  of  late  the  rate  is  believed  to  be 
much  more  rapid.  It  is  estimated  that  the  white  jiopu- 
Ution  was  in  1900  about  32,000. 

The  products  of  the  territory  have  fluctuated  with  the 
decline  of  certain  industries  and  the  rise  of  others.  In 
1890  they  were  as  follows 


Fur  ae«l  1 yearly  a veiwgo  / 
Oilier  fur  J fur  tea  years  \ 
ftfuinn  (mm  tinned,  642,176) 
„ (saltt-fi,  1 .S , 0. ; ft  barrel*) 
Cod  i sailed.  760  tons* 

M hule  oil  (12,503  barrels) 
Whalebone  (231,931  %)  . 
Walrus  ivory  (5799  ft)  . 

Gold 

Stiver  . . . 


value  #1,744,200 

008,400 
,,  2,508,700 

„ 102,351 

„ 38,000 

„ 110,250 

„ 403,902 

„ 3,000 

„ 4,004,500 

„ 27,340 


Tlw*  value  of  gold  produced  by  the  territory  in  1899  is 
calculated  by  the  director  of  the  United  States  Mint  to 
t*  $4,610,000,  and  of  silver  $258,585.  The  fur  seal 
skins  taken  in  1887  on  the  Pribiloff  Islands  numbered 
106,000 ; those  taken  by  the  pelagic  sealers,  20,628.  In 
189  < the  Pribiloffs  could  furnish  only  19,200,  while  the 
pelagic  catch  was  24,321.  The  continental  fur  trade  is 
waning,  and,  owing  to  competition,  less  profitable  than 
formerly.  The  whale  fishery,  now  carried  on  only  for  the 
baleen,  as  there  is  no  profit  on  the  oil,  is  reduced  to  eight 
vessels.  The  salmon  and  cod  fisheries  are  reasonably 
Prosperous.  Mining  lias  taken  a great  stride  in  ail  vane**, 
especially  for  the  precious  metals,  and  the  prospect  of 
ta  liable  copper  mines  in  the  Prince  William  Sound  region 
u believed  to  be  good. 
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Ala. -la.il  ( Variegated  Mountains)  is  the  name  of 
! three  different  mountain  ranges  m the  Russian  dominions 
in  Axia  : (1)  the  Kuznetsk  Ala-tau  is  on  the  frontiers  of 
Tomsk  and  Yeniseisk  (<y.r.)  ; (2)  the  I Hungarian  Ala-tau  is 
in  the  province  of  Kemiryecbensk  (y.r.);  and  (3)  the 
Trans- Hi  Ala-tau  is  in  Turkestan 

Alatyr,  a district  town  of  Russia,  in  the  government 
and  107  miles  N.W.  of  riimbirsk,  on  the  Sura,  a tributary 
of  the  Volga,  in  steamer  communication  with  Yaailsursk  on 
the  Volga,  and  by  rail  with  Kazan  (153  miles).  It  does 
considerable  trade  in  corn  und  Inis  some  historically 
, important  monasteries.  Population  (1697),  11,090.  The 
! important  river  j>art  of  Prouizino  Gorudische  (4350)  is  in 
i iU  district. 

A lava,  a province  in  the  north  of  Spain — one  of  the 
Spanish  Basque  Provinces,  rj.v. — with  an  arm  of  1200 
squire  miles.  The  cnunt&hip  of  Trevino  ( 190  square  miles), 
in  the  centre  of  the  province,  belongs  to  the  province  of 
Burgos.  Population  (1697),  94,642.  There  are  two  admin- 
istrative districts  and  eighty-five  parishes.  Few  provinces 
in  Spain  are  inhabited  by  so  laborious,  active,  and  well- 
to-do  a {Herniation.  The  primary  schools  are  numerously 
attended,  anti  there  are  very  good  normal  schools  for 
teachers  of  both  sexes,  and  a model  agricultural  farm.  Thu 
public  roads  and  other  works  of  the  province  are  excellent, 
and,  like  those  of  the  rest  of  the  Basque  provinces,  entirely 
kept  up  by  local  initiative  and  taxes.  Railways  from 
Madrid  to  the  French  frontier,  and  from  Castejon  to  Bilbao, 

1 Ixith  cross  this  province.  The  climate  is  mild  in  summer, 

1 fitful  in  autumn  and  spring,  and  very  cold  in  winter,  as 
even  the  plains  are  a high  plateau  surrounded  on  three 
sides  by  mountains  always  xuowvlad  daring  several  months. 
Asphaltic  stone  is  quarried,  anti  there  are  mineral  waters 
at  many  places  The  local  industries  are  of  some  import- 
ance since  1880 — foundries,  manufactures  of  beds,  furni- 
ture, railway  carriage*,  matches,  paper,  sweets,  woollen  and 
cotton  goods.  Breadstuff*,  colonial  jiroducts,  machinery 
are  largely  imported.  The  live  stock  m the  province 
includes  7552  horn*,  2844  mules,  1447  donkeys,  22,716 
cattle,  68,066  sheep,  14,G14  goats,  and  21,355  pigs. 
Wheat  is  grown  on  49,955  acres ; oats,  barley,  rye,  and 
maize  on  28,075;  vines  on  36,000  ; and  dives  on  1795. 
Only  four  mines  are  actually  worked ; lead,  blende,  and 
lignite  are  produced. 

Albacete,  a province  in  the  S.E  of  S]«aiu,  with  an 
| area  of  5971  square  miles.  Population  (1897),  233,005. 
It  is  divided  into  eight  districts  and  eighty-three  parishes. 
The  state  and  provincial  roads  ore  not  in  very  good  con- 
dition, and  the  municipal  ones  are  worse.  The  climate 
is  temperate  in  the  mountainous  parts  of  the  Jurre  Alcaraz 
district  and  in  lower  regions,  but  it  is  cold  for  mouths 
in  the  ranges  that  have  (leaks  several  thousand  feet 
high;  the  rich  and  fertile  valleys  and  some  plains  are 
1 most  thickly  peopled.  The  live  stock  in  the  province 
| includes  1987  horses,  16,461  mules,  15,252  donkeys,  2410 
I cattle,  187,853  sheep,  50,687  goats,  22,113  pigs.  Wheat 
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mW  cereals  on  249,500  acres,  1 tesides  other  buildings,  the  town  hall,  courts  of  justice, 

18  °9Vg30  and  ohm  on  26,738.  Two  salt-mines  barracks,  and  ,.rovincial  council  jjalace.  There  are  an  in- 

vines  on  ys,Oou,  ana  ou>cs  uu  i _i_  / — * — u«.m  r,f  k«tk  uovm  aov*-n  municir 


are  worked,  and  there  are  important  lagoons. 

Albacete,  the  capital  of  the  above  province,  has  a 
atation  on  the  Madrid-Alicante  line.  Modern  erections  are, 


tmrracKs,  ana  pruvim.un  wunui  — 

stitute,  schools  for  teacher*  of  both  sexes,  seven  municipal 
and  fifteen  private  schools.  Matches  are  included  in  the 
manufactures.  The  population  waa  18,589  in  1887,  and 
21,637  in  1897. 


ALBANIA. 

4 LB4NIA,  a portion  of  the  Turkish  Empire  extend- , Monastir,  and  the  southern  districts  are  compri^in  the 
A ing  along  the  western  littoral  of  the  Balkan  penin-  : vilayet  of  Ianmna.  Tlic  boundar.es  of  the  three  lart- 
tut  from  the  southern  frontier  of  Montenegro  to  the  named  vMayeU  tueet  Tte  imn  Album 

northern  confine*  of  Greece,  is  perhaps  the  least  known  (in  the  Tosk  dialect  Arderia,  in  the  Ghtg  A rben (a 11K0 

than  a hundred  I Albania  in  the  Caucasus,  Armenia,  Albany  in  Britain 
yrara  have  yLedrince  GibboT described  it  as  “ a country  and  Auvergne  (Jriwrw)  in  Wa«*.  >«  P«^ly  rtmwrtted 
within  sight  of  Italy,  which  is  less  known  than  the  in-  with  the  root  alb,  alp,  and  signifies  the  white  or  snowy 
(..Hot  of  America  ” but  little  progress  has  yet  been  made  , uplands.” 
towards  a scientific  knowledge^  this  interesting  land  and  | The  mountain  system  is 

its  inhabitants.  The  wild  and  inaccessible  character  of  | that  of  the  northern  region.  On  the  t.  till,  great  8 
the  country,  the  fierce  and  lawless  disposition  of  the  range  extending  in  a loTh^tTf  «"***' 

iwople,  the  difficulties  presented  by  their  language  and  , from  the  neighbourhood  of  Prishtina  to  that 

their  complex  social  institutions,  and  the  inability  of  the  n,k  . 

Turkish  authorities  to  afford  a «rie  conduct  in  the  remoter 
districts,  combine  to  render  Albania  almost  a term  in- 
cognita to  the  foreign  traveller,  and  many  of  its  geo-  may  be  described 


Dibra,  is  continued  towards  the  S.  by  the 
ranges  of  Grammos  and  Pindon : the  entire  chain,  a pro- 
longation of  the  Alpine  systems  of  Bosnia  and  Dalmatia, 
mav  be  described  as  the  backbone  of  the  peninsula ; it 


jr,  MlU  U44MIJ  u*  lio  , , . ; 

graphical  problems  still  remain  unsolved.  'Hie  region  of  fornut  tte  be^gn  Kal’- 

mope 

The  northern  boundary  of  Albania  has  under-  | (3050  metres).  ^ The  country  totoW. 


imiimicai  prooiema  mui  rctuaiu  ‘"b*™  v‘  . . . , , x.  e r ;„v„ «u..r  1 

the  Miidites,  the  Mat  district,  the  neighbourhood  of  and  culminates  in  the  lofty  peak  of  LiuWra,  n • 

Dibra,  and  other  localities  have  never  been  thoroughly  | kandele,  the  highest  sumimt  m ^South-bu  ^ 
explored, 
gone  some 
Montenegro, 

1878);  owinw 

the  cession  of  Dulcigno  to  Montenegro  (2am  ^y»«uuw  i ‘**4-  ^..,...1  ..v«.  — . *7TT"7  7?  xmj,  irt1WM. 

1880)  in  exchange  for  the  districts  of  Plava  and  Gusinye,  1 Northern  Albania  is  divided  into  two  portions  b>  the  J er 
restored  to  Turkey,  the  frontier-line  (finally  settled  Decern-  ! course  of  the  Drin  ; the  mountains  of  the  northern  j * 
ber  1884)  now'  ascends  the  Boyanafrom  its  mouth  to  Luke  the  Bieaka  Malziis,  extend  in  a confuse  ani  *ro  ( 

i posses  northward,  and  crossing  Lake  Scutari  of  ridges  from  Scutari  to  the  valleys  of  e 1 

16  district  of  Kuahka  Kraina  on  the  N.  from  White  Drin;  they  comprise  the  rocky  group  of  the  no- 


1884)  now  ascends  the  Boyana f 
Sasa,  thence  ]_ 

separates  the  . , , « . . . . 

the  territories  of  the  Hot  and  Klement  tribes  on  the  S. ; | kletia,  or  Accursed  Mountains,  with  their  nmner 
leaving  Gusinye  and  Plava  to  the  S.E.,  it  turns  to  the  fi cations,  including  Mount  \elechik,  mna  1 J 

N.W.  on  reaching  the  Mokrn  Planum,  and  then  follows  Kastrat  and  Shkrel  tribes,  Bukovik  by  the  Hot,  -*0 e 
the  course  of  the  Tara  river.  On  the  S.,  Albanian  territory  by  the  Klement,  Skulsen  (2296  metres),  Baba  r ia  V 
has  been  curtailed  owing  to  the  acquisition  of  the  Arta  2227  metres),  Maranazh  near  Scutari,  ^ 

district  by  Greece  (May  1881),  the  river  Arta  now  form- 
ing the  frontier.  On  the  E.  the  chains  of  Sliar,  Grammos, 
and  Pindua  constitute  a kind  of  natural  boundary  which 
does  not,  however,  coincide  with  ethnical  limits,  nor  with 


range  to  the  E.  South  of  tlic  l)riu  is  another  complex 
mountain  system,  including  the  highlands  inhabited.  >y 
the  Mirditea  and  the  Mat  tribe ; among  the  principal 

uuca  uui,  uunum,  tviiiviuc  nitii  viiuiiuh  iiiuivo,  uui  niiu  summits  are  Deia  Mazzuklit,  Mal  i Veleeh,  Krabo,  a 
the  Turkish  administrative  divisions.  Albania  is  inhabited  TolL  Central  Albania  differs  from  the  northern 
by  six  different  races:  Albanians  (who  form  the  great  southern  regions  in  the  more  undulating  and  less  rugge* 
majority),  Serbs,  Bulgars,  Greeks,  Vlachs,  and  Turks,  character  of  its  surface;  it  contains  considerable 
together  with  an  inconsiderable  number  of  gypsies  and  tracts,  such  as  the  wide  and  fertile  plain  of  Musseli* 
Jews.  The  larger  portion  of  the  interior  is  occupied  by  a traversed  by  the  river  Siinen.  The  principal  summit  is 
fairly  compact  Albanian  population.  Since  about  the  Tomor  (2413  metres),  overhanging  the  town  of  Berafc 
year  1870  there  has  been  a remarkable  advance  of  tho  , Southern  Albania,  again,  is  almost  wholly  mountainous, 
Albanians  in  a north-easterly  direction  towards  Prish-  with  the  exception  of  the  plains  of  Ianmna  and  Arta ; the 
tina,  Vrania,  and  Uskttb,  the  invaders  inflicting  much  most  noteworthy  feature  is  the  rugged  range  of  the 
injury  on  the  Serb  and  Bulgur  inhabitants.  Servian  Tehika,  or  Khimara  mountains,  which  skirt  the  sea-coast 
settlements  exist  in  various  parts  of  Northern  Albania ; from  S.W.  to  N.E.,  terminating  in  the  lofty  promontory 
there  is  a strong  Bulgarian  colony  in  the  neighbourhood  of  Glossa  (ancient  Akrokemunui).  Further  inland  the 


of  Dibra  and  Ochrida ; farther  south,  Mount  Zygos  and 
the  Pindus  range — the  “Great  Wallachia”  of  the  middle 
ages  — ore  inhabited  by  Vlakhs  or  Tzintzar 1 ; several 
Turkish  settlements  are  found  in  the  south-eastern  districts, 
while  in  Southern  Kpiros  there  is  a large  admixture  of  the 
Greek  element.  North-western  Albania  forms  part  of  the 
Turkish  vilayet  of  Kosaovo ; the  northern  highlands  are 
included  in  the  vilayet  of  Shkodra  (Scutari),  the  eastern 
portion  of  Central  Albania  l>elongs  to  the  vilayet  of 


Mishkeli  ran^o  to  the  N.E  of  Like  Iannina  »n*l  the 
Nemcrtzika  mountains  run  in  a parallel  direction.  10 
extreme  S.,  beyond  the  basin  of  the  Kalamas,  the 
tains  of  Suli  and  Olyzika  form  a separate  group.  The 
rivers,  as  a rule,  flow  from  E.  to  W. ; owing  to  the  rapidity 
of  their  descent  none  are  navigable  except  the  Boyana  an 
Arta  in  their  lower  courses.  The  principal  rivers  arc  t ie 
Boyana,  issuing  from  Lake  Scutari,  and  consequent  y 
regarded  as  a continuation  of  the  Montenegrin  Moratcha, 
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the  Drill,  formed  by  the  confluence  of  the  White  and  Black 
Drin,  which  flowing  respectively  to  the  S.  and  N.  through 
a long  valley  at  the  foot  of  the  Sliar  range,  take  a westerly 
direction  after  their  junction,  the  Matia,  the  Arzen,  the 
Shkumb  (anc.  Gen%uo$),  the  Simen  (anc.  Apsm),  formed 
by  the  junction  of  the  Devol  and  Ergene,  the  Yiossa  (anc. 
JAh),  which  owing  to  the  trend  of  the  Chimara  range 
takes  a north-westerly  direction,  the  Kala- 
mas  (anc.  Thyamis),  and  the  Arta  (anc. 

Amchtho*\  flowing  S.  into  the  Ambracian 
Gulf.  A portion  of  the  stream  of  the 
Drin  has  recently  found  its  way  into  the 
Boyana  channel ; the  result  has  been  a 
rise  in  the  level  of  Lake  Scutari  and  the 
inundation  of  the  adjacent  lowlands.  A 
proposal  to  confine  the  Drin  to  its  former 
course  by  means  of  a dyke,  and  to  ease  the 
downflow  of  the  Boyana  by  a canal  open- 
ing navigation  to  Ijiko  Scutari,  has  long 
been  considered  by  the  Turkish  authorities. 

The  great  lakes  of  Scutari  (350  sq.  kil.) 
and  Ochrida  (270  sq.  kil.)  are  among  the 
most  beautiful  in  Europe  j the  waters  of 
the  Utter,  which  find  an  outlet  in  the 
Black  Drin,  are  of  marvellous  clearness. 

Lake  Malik,  to  the  S.W.  of  Ochrida,  is 
drained  by  the  Devol.  The  waters  of  the 
picturesque  Lake  lannina  (61  sq.  kil.)  find 
an  issue  by  kntat/ofhm,  or  underground 
channels,  into  the  Ambracian  Gulf.  The 
lake  of  Butrinto  (anc.  liuthrotum)  is  near 
the  sea-coast  opposite  Corfu. 

The  climate  is  healthy  in  the  uplands, 
though  subject  to  violent  changes ; in  the 
valleys  fever  is  very  prevalent,  especially 
in  the  basins  of  the  Boyana,  the  lower 
Drin,  and  the  Simen.  The  winter  is  short, 
but  exceedingly  cold ; snow  remains  on 
the  lVokletia  and  other  mountains  till 
August,  and  sometimes  throughout  the 
year.  The  summer  temperature  in  the 
plains  is  that  of  southern  Italy;  in  the 
mountain  districts  it  is  high  during  the 
day,  but  falls  almost  to  freezing-point  at 
night.  The  sea -coast  is  exposed  to  the 
fierce  bom,  or  north  wind,  during  the 
apring. 

The  mountains  of  Albania  are  said  to  be 
rich  in  minerals,  but  this  source  of  wealth 
Nttani  rema‘n8  practically  unexplored. 
product,.  ^ron  ftn(l  coal  are  probably  abund- 
ant, arid  silver-lead,  copper,  and 
antimony  are  believed  to  exist.  Gold  mines 
were  worked  in  antiquity  in  the  Drin 
▼alley,  and  silver  mines  in  the  Mirdite 
region  were  known  to  the  Venetians  in 
the  middle  ages.  At  Selinitza,  near  Avlona, 
there  is  a remarkable  deposit  of  mineral 
pitch  which  was  extensively  worked  in 
Woman  times ; mining  operations  are  still 
carried  on  here,  but  in  a somewhat  primi- 
tive fashion.  The  splendid  forests,  of  which  there  are 
<0,000  square  acres  in  the  vilayet  of  Scutari  alone,  are 
undergoing  a rapid  process  of  destruction,  as  in  other 
lands  under  Turkish  rule.  The  principal  trees  are  the  ! 
***»  the  valonia  oak,  the  beech,  ash,  elm,  plane,  celtis,  j 
poplar,  and  walnut,  which  give  way  in  the  higher  regions  j 
to  the  pine  and  fir.  The  oak  forests  near  Dibra,  where 
cnareoal-making  is  a considerable  industry,  and  the  lieech- 
*ooda  of  the  Prishtina  district,  are  esjiecially  remarkable.  | 


The  sumach  is  largely  grown  in  the  Mirdite  district ; its 
leaves  are  exported  to  Trieste  for  use  in  tanneries  and 
dyeworks.  In  1898  the  export  of  valonia  was  estimated 
at  280,000  fraucs,  of  sumach  at  60,000  francs.  Of  fruit- 
trees  the  white  mulberry,  cherry,  and  wild  pear  are 
plentiful ; the  chestnut  and  walnut  are  sometimes  met 
with,  and  the  olive  is  grown  in  the  lowland  and  mari- 


time districts.  The  ex]»ortation  of  olive  oil  in  1898 
was  valued  at  600,000  fraucs.  The  greater  part  of 
the  country  is  admirably  suited  to  viticulture,  and  wine 
of  tolerable  quality  is  produced.  Tobacco  is  grown  ex- 
tensively in  Southern  Albania,  especially  near  Berat  and 
in  the  upper  valley  of  the  Viossa,  but  the  quantity  ex- 
ported is  small.  The  means  of  subsistence  arc  mainly 
provided  by  the  cultivation  of  grain  and  cattle-rearing. 
Notwithstanding  the  primitive  condition  of  agriculture, 
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. . ,1.™.,,.,  caiisied  ' ShJukler,  with  the  definite  article  SUodtr-a),  the  capital 

F ot  commnmrationa,  and  the  damafci.  KUtawl  ^ ^ o{  that  ^ ^p.  37,000  ; Prixreu,  30,000  ; 

lannina  (often  incorrec  tly  written  Axuuu'iw),  racial  of  the 

soothern  vilayet,  25,000;  Gywkovo.  25.000;  Dibta,  20,000; 
IpekfSlav./WcA),  15,000;  Herat,  1 3,000 ; Ochrida.  15,000; 
Tirana,  12,000;  Argyrukastro,  11,000;  Kur1cha(Slav.6ur- 
) 10,000;  Elbaxsan,  (jierhape  ans.  MharutpdU\  8000 ; 
Metznvo,  7500;  Prewa,  6300;  and  Kroia,  the  ancient  for- 
tress of  Shandcrbcg,  3000. 


the  deficiency  .. 

by  frequent  inundations,  Albania  furnishes  almost  the 
entire  corn  supply  of  the  Dalmatian  coast  and  islands 
Maise  is  the  favourite  grain  for  home  consnni ption,  but 
considerable  quantities  of  this  cereal,  as  well  as  barley, 
rye  and  oaU,  are  ci  porto.  L The  total  export  of  cereals 
in  1896  was  valued  at  1,770,000  francs.  Sheep  and 
goats  form  almost  the  only  wealth  of  the  mountaineers  of 
Northern  Albania;  large  cattle  are  found  only  on  the 


plains  Tho  slopes  of  Pindos  afford  excellent  pasture  for 
tho  flocks  of  the  Vlakh  shepherds.  Tim  export  of  raw 
hides  and  wool  is  considerable- ; the  former  was  estimated 
in  1898  at  2,260,000  francs,  the  latter  at  600,000  francs. 

The  lakes  and  rivers  of  Albania  abound  in  fish.  The 
mtmn-e,  a kind  of  sardine,  is  taken  in  great  quantities  in 

ST  £ «3S  U i wcm.ua 

neglected.  There  are  salines  at  Avlona  and  other  places 
cm  the  resist. 

The  exports  in  1 898  were  estimated  at  1 2,000,000  francs, 
the  imports  at  31,000,000  francs,  the  former  comprising  agri- 
cultural produce,  live  stock,  bides,  wool,  cheese. 

Commerce  pOU|trj,,  oil,  valonia,  sumach  leaves, 

. timber,  skins  of  wild  animals,  silk,  tobacco, 
and  salted  fish,  the  latter  manufactured  artick-s, 
cloth,  hardware,  furniture,  firearms,  gunixiwder,  sugar, 


The  Albanian.  are  .pfwreiilly  the  meet  ancient  race  in  Saath- 
Kaatern  Ki.ro pe.  History  ami  taped  afford  no  raoord  of  then 

arrival  in  the  Italk.n  ik-i.iu.uU.  Th«y  are  pcotoUy  the  dewtn.1- 
ants  of  the  earliest  Aryan  immigrant.,  who  were  reprreetitediu 
historical  time,  by  the  kindred  Illyrian..  Macedonian.,  .no  KpimB , 
the  Macedonian,  and  Epirote  are  believed  by  Halm  to  hm  forra«d 
the  core  of  tho  pre-hellenie  Tvrrlieno  PeUsBiai  popnlatam  which 
inhabited  the  nouthero  portion  of  the  peuiuma  and  eitended  It* 

* * air.  The  Illyrian*  wrre  »t*o  I 
tmt  in  a wider  eenre.  Of  there  cognate  mere,  which  .re  t ewntod 
h*  the  Creek  writer,  a.  hortarou.  or  non-hellenic,  the  I.lyrl*n.  md 
Kpirots,  he  thinks,  were  re., actively  the  progenu, .re  of  the  ffly 
or  northern,  and  the  Mi.  or  w»U.erm  AltonUna.  The  Wa 
Egnntia,  which  Strabo  (rii.  fragment  3)  deserttw  a.  fuming  Ire 
boundary  between  the  Illyrians  and  Kpirot.,  practically  rorecirporm. 
with  the  cemree  of  the  Shknmb.  which  new  reprmtre  the  Gheg.  md 

the  Toaks  The  woe  geographer  (v.  2,  2») ««tm  thet  the  Epirett 
were  alao  called  Pelregiin.  ; the  Polregian  l*mm  worahip|».Ut 
Dodona  (Homer,  It  xvi.  2341  and  the  n^htonrhood  of  th. 
pwnctirary  w..  called  Petogia  (Hero-lotrey  d u6  . Th 

ware,  iuraimre,  nnmrnia,  g.inj.i.uci,  b I10Mjblr  identical  with  latent,  Etrutns,  whde  the  torm 

coffee,  etc.  The  monopoly  of  Albanian  commerce  formerly  TyrrhtHH*  perhaps  survives  in  Tirana. 


Tiu*  larer  number  of 

merjsir.  T w rtswa—re.  "v  | lyrrntnns  pernai*  wtrvmm  1 . f , 

possessed  by  Venice  ho*  descended  to  Austria- Hungary;  the  I Slavonic  local  nini«  in  Albania,  flifen  in  elutnets  » * 

Uc  with  other  countries,  except  Italy,  is  inramudcrabl,  T*TZZ  mTS 

Owing  to  the  poverty  of  the  people,  cheap  Anst nan  goods  JSind  h'haUoint.  ap,«-ar  to  hare  gradually  rented  the  tm 
find  a readier  sale  than  the  more  exyienstve  and  solid  British  „,)en7  determination  with  which  tbi.  rem.rk.hle  na  to. 
manufacture.  The  maritime  traffic  is  largely  conducted  maintained  its  mountain  stronghold  through  a long 
by  the  steamers  of  the  snboidiied  Atwtrian-Lloyd  company,  H«  l.ithorlo  met  wjU,  w“di‘r  writer. 

Trieste  being  the  principal  rommerekl  wmtre ; the  coasting  Albania.- ifVe  erccpt  Byrem'. 

trade  is  carried  on  by  small  Greek  and  Turkish  sailing  Suliot*— *till  earn  l min  surra.  Not  le*«  notfcmW* 
vessels.  The  trade  of  the  northern  and  western  districts  witll  whkh  isolated  fragments  of  the  nation  hare  Fjwrrcu 
>“  to  some,  extent  been  diverted  to  Salonika  ««e  the  ^ renterire 


opening  of  the  railways  from  that  town  to  Mirrovitm  ami  Iff  the  anrronnd. 

Monastir.  The  development  of  commerce  is  retarded  by  ^ 
lack  of  communications ; the  country  possesses  no  rail 


ways  and  few  roods.  Several  railway  lines  have  been 


ing  populations. 

The  Albanians,  V,th  Gliegs  and  Took*,  call  tbemselres 
and  their  land  SAkfipetua  or  Shtff  *“ 


projected,  but  there  is  no  great  probability  otf  their  con-  and  their  »»•«  ,'”n-r?~zr rV  Vtiw*  ««rd 

struction  under  existing  political  conditions.  The  Via  I former  being  tlio  Ghcg,  the  latter  the  Tosk  form  <>  ■ * 

Egnatia,  the  great  Koinan  highway  to  the  cast,  is  still  ! Shkyijietar  has  been  variously  interpreted.  ,r ‘ 

used  : it  mns  from  Dumuo  ( Dwrrhaekittm)  to  Elbusisin  Hahn  it  is  a participial  from  thkyipoy  1 11111  H 


used;  it  mns  from  Dumno  (Dyrrkatkiinn) 
and  Ochrida.  lannina  is  cnnn<MTteil  by  carriage  rouuls  with 
Monastir,  Agii  Sorruita,  ami  l*revexa.  As  a rule,  however, 
bridle-paths  supply  the  only  means  of  communication. 


participial  — - - — * . 

signifying  “he  who  knows*'  the  native  language;  otnera 
inteqiret  it  as  “the  rock-dweller,”  from  slt*r}>,  Map, 
rock.”  The  designations  Arber  (Greek  ApfSa^, 


ririaie-jJHlUS  suppty  iuo  muy  oinuui  <»i  ci.nnmuui«ii  iuh.  iwk.  iik  i«  .rai^uaaa*.-.."  • — ' i j k*n.i% 

The  native  industries  are  inconsiderable,  and  many  of  Turkish  ArnaoiU)  denoting  the  peojje,  ' r ' 
them  are  in  a langnishing  eomlition.  Th*.?  manufacture  or  Arbtria  the  land,  arc  also,  though  less  fp<]ueri  . , 
of  highly  ornate  firearms,  yataghans,  ami  other  weapons  used  by  the  Albanians.  The  Tosk  form  Arxrvi  & y 
at  Scutari,  Gyakovo,  and  Prizren  haa  declined,  owing  to  applies  only  to  the  mountain  district  near  Avlona*^. 
the  importation  of  modern  rifles  and  rcvolvi-nk.  Gold  and  region  inhabited  by  a more  or  less  homogeneous  - 
silk  embroidery,  filigree  work,  morocco,  and  richly  braided  | fiopulation  may  be  roughly  marked  out  by  a line  ^ 
jackets  are  produced  for  home  use  ami  for  sale  in  Bosnia,  from  the  Montenegrin  frontier  at  BefOne  to  I.et,ko\a 
Macedonia,  and  Montenegro.  Servia.  thence  to  Vroaio,  Uskiib,  Prilep,  Monastir,  t on^ 

The  jKjpulation  of  Albania  inav  be  estimated  at  between  Kastoria,  lannina,  and  Parga.  These  limits  howe'er, 
1,600,000  and  1.500,000,01'  whom  1,200,000  or  1,100,000  far  from  including  all  the  members  of  a widely-scatterea 


f*npula 

Hon. 


are  Albanians.  Of  the  other  races  the  Slavs 
(Serbs  and  Bulgurs)  are  the 
jMxssibly  numbering  250,000, 
stdfltable  Greek-speaking 
many  Mahommedau  Albaniane),  which  must,  however,  be 
distinguished  from  the  genuine  Greeks  oi  Lannina,  IVe- 
veza.  and  the  extreme  south  : the  latter  may  Iw  estimated 
at  100,000.  The  V lakhs,  mainly  in  the  Pindoa  district, 
possibly  number  70,000.  The  population  of  the  vilayet 
of  sjcuiari  Us  given  a*  322,000,  or  28  per  square  kilometre  ; 
that  of  the  vilayet  of  Luinina  as  618,000,  or  33  per  square 


*„w^«  , race.  The  AUmnians  in  Greece,  whose  settlements  extend 

most  numerous,  I over  Attika,  Bieotia.  the  district  of  Corinth,  and  tm*ivrgo- 
— 1 - - 1 *•  - slands 


imbering  250,000,  There  is  a eon-  ; lid  peninsula,  as  well  as  Southern  Eubosa  and  the  * 
Icing  population  in  Epiroe  (including  of  Hydro,  Spetzae,  Poroa,  and  Salamis,  descend  nom  1 
Allwmu«>ri  wKw»h  mii4  immigrants  m the  1 4th  omtury.  They  played  a brili»n 

jmrt  in  the  wur  of  independence,  and  to-day  suppy 
Greek  array  with  its  best  soldiers*  They  were  estm  e 
by  Leake  at  200,000.  A large  number  still  speak  tne 
Albanian  language  ; many  of  the  older  men,  and  a con 
side  ruble  proportion  of  the  women,  even  in  the 
hood  of  Athens,  are  ignorant  of  Greek. 


Tire  Albanian 
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1444,  1464.  and  1468;  minor  immigration*  followed  in 
the  three  succeeding  cent  Orica.  In  Southern  Italy  there 
are  72  Albanian  romnancs  with  154,674  inhabitants ; in 
Sicily  7 commonest  with  52,141  inhabitant*.  The  Italian 
and  Sicilian  Albanians  are  of  Took  descent,  and  many  of 
them  still  speak  a variation  of  the  Took  dialect.  There 
are  also  several  Albanian  settlements  in  European  Turkey 
and  Asia  Minor,  some  founded  by  military  colonists  who 
received  grants  of  land  from  successive  sultans,  others 
owing  their  origin  to  enforced  migrations  after  insnrrec- 
tkme  in  Albania.  The  only  genuine  di vision  of  the 
Albanian  race  is  that,  of  Ghegs  and  Timka ; the  Ltaps,  who 
inhabit  the  district  between  the  Viowa  and  the  sea,  and 
the  Thhian  or  Chiiwi,  who  occupy  the  cnost-Iund  south  of 
the  Kahtniiks,  are  subdivision*  of  the  Toak  family.  The 
name  Oheg  (Grght)  is  not  adopted  by  the  Ghega  them- 
selves, being  regarded  as  a nickname ; the  designation 
Task  (Toakfa)  is  restricted  by  the  Tasks  to  the  inhabit- 
ants of  a small  region  north  of  the  lower  Viossa  (Toakma). 

While  the  other  primitive  populations  of  the  jieninsubk 
were  either  loBmiand  or  latinized,  or  subsequently 
absorbed  by  the  Slavonic  immigration,  the 
^Nrri ctL-<  Albanians  to  a great  extent  remained  unaffected 
utic*.  by  foreign  influences.  Retaining  their  original 
language  and  preserving  the  customs  and 
institutions  of  remote  antiquity,  they  present  a distinct 
type,  and  differ  in  many  essential  jiarticulars  from  the 
other  nations  of  the  peninsula.  The  Cl  hogs,  especially, 
notwithstanding  their  fierce  and  lawless  character,  their 
superstition,  ignorance,  and  predatory  propensities,  possess 
some  noteworthy  qualities  rarely  found  in  Eastern  Europe : 
simple,  brave,  fiuthfut,  and  sometime-a*  capable  of  devoted 
attachment,  the*?  wiki  mountaineers  make  excellent 
soldiers  and  timt  worthy  retainers ; they  have  long  fur- 
nished a bodyguard  to  the  saltan,  awl  a re  much  employed 
as  kavosh-s  and  attendant*  at  foreign  embassies  and 
consulates  in  the  Ea*t.  The  native  disposition  of  the 
Tests  luu>  been  modified  by  intercourse  with  the  Greeks 
and  Vhklis ; while  the  Glieg  devotes  his  attention  tx- 
c tamely  to  fighting,  robbery,  ami  po.stor.il  pursuit*,  the 
Task  occasionally  occupies  hinmdf  with  commercial, 
industrial,  or  agricultural  employments;  the  Gheg  is 
stern,  morose,  and  haughty,  the  Tusk  lively,  talkative, 
and  affable.  The  natural  antipathy  between  the  two 
wetroiiR  of  the  race,  though  less  evident  than  in  former 
times,  is  fur  from  extinct.  In  all  j»irts  of  Albania  the 
vendetta  ivy  ilk)  or  blood-feud,  tlie  ] primitive  Ux  taiioni *, 
w an  established  usage ; the  duty  of  revenge  is  a sacred 
tradition  handed  down  to  successive  generations  in  the 
family,  the  village,  and  tlie  tribe.  A single  rase  of 
homicide  often  leads  to  a series  of  similar  crimes  or  to 
protract***  1 warfare  between  neighbouring  families  and 
communities ; the  murderer,  as  a rule,  takes  refuge  in  the 
mountains  from  tlie  avenger  of  blood,  or  remains  for 
yrara  shut  up  in  his  house.  It  is  estimated  that  in  coo- 
frequence  of  these  fends  scarcely  75  |wr  cent,  of  the 
P®PJlhtion  die  a natural  death.  A truce  (jbeua  : literally 
'*  faith,  pledge "),  either  temporary  or  permanent,  is 
J*1*®#  arranged  by  mediation  or,  among  tlie  Ghega, 
by  the  intervention  of  the  clergy ; a general  bum  has 
occasionally  been  proclaimed  by  special  trade  of  the 
*»uitan,  the  restoration  of  pfoce  being  celebrated  with 
^“borate  ceremonies.  So  stringent  art*  the  obligations  of 
hospitality  t hat  a household  is  Itound  to  exact  reparation 
lor  any  injury  done  to  a guest  as  though  he  were  a 
member  of  the  family.  No  traveller  can  venture  into  the 
mountain  district*  without  tlie  f#*jn  of  one  of  the  inlmbit- 
*nU ; once  this  bis  been  obtained  he  will  lie  hospitably 
welcomed.  In  some  districts  there  is  a fixed  price  of 
blood  ; at  Argyrokastro,  for  instance,  the  compensation 


paid  by  the  homicide  to  the  relatives  of  his  victim  is  1200 
piastres  (about  jCIO),  at  Khimnra  2000  piastres  ; once  the 
debt  has  been  acquitted  amical.de  relations  arc  restored. 
Notwithstanding  their  complete  subjection,  women  are 
treated  « ith  a certain  reftpsd,  and  are  often  employed  as 
intermediaries  in  the  settlement  of  feud* ; a woman  may 
traverse  * hostile  district  without  fear  of  injury,  and  her 
will  protect  the  traveller  or  the  stranger.  Women 
accompany  their  male  relatives  to  the  battlefield  for  the 
purpose  of  tent  ling  the  wound  i d and  carrying  away  the 
deoil.  The  bride  brings  no  dowry  to  ber  liiLsbund  ; she  is 
purchased  at  a stipulated  price,  and  earnest- money  is  paid 
at  the  betrothal,  which  usually  takes  place  while  the 
contracting  jtartics  are  still  children.  It  is  customary  for 
young  men  who  ore  attached  to  each  other  to  swear 
eternal  brotherhood  (compare  the  Slavonic  to) ; 

the  contract  is  regarded  os  nacml,  and  no  instance  has 
been  known  of  its  violation.  The  costume  of  tin?  Tasks 
differs  from  that  of  the  Ghegs ; tlie  distinctive  feature  of 
the  former  is  the  white  plaited  Linen  f instant*  Ua  or  petti* 
mat,  which  has  also  teen  adopted  by  the  Greeks;  the 
Ghegs  wear  trews  of  white  or  crimson  native  cloth 
adorned  with  blsick  braid,  and  a short,  cl use- fitting  jacket, 
which  in  the  east?  of  wealthy  persons  is  embellished  with 
gold  luce.  The  fez  is  woru  by  both  races,  and  in  the 
northern  highlands  yataghan*  and  firearms  ore  almost 
< invariably  carried.  The  costume  of  the  Mirdite  and  Mot 
tribes  is  |M*culiar.  It  consists  of  a sheepskin  cap,  a long 
white  tunic  bound  with  a red  girdle,  white  linen  trousers, 
and  opioid,  or  sandals. 

The  tribal  organization  in  Northern  Albania  is  an 
interesting  survival  of  the  earliest  form  of  social  combina- 
tion ; it  may  be  composed  in  many  respects  frihal 
with  that  which  existed  in  tlie  Scottish  highland*  tyMtcm. 
in  the  time  of  (be  Stuart  kings.  The  practical 
autonomy  which  the  Gbrg  mountaineers  enjoy  has  been 
won  by  a prolonged  and  successful  resistance  to  Turkish 
domination  ; a*  a rule  they  pay  no  taxes,  they  are  exempt 
from  the  conscription,  they  know  nothing  of  the  Ottoman 
law,  and  the  few  Turkish  officials  established  amongst 
them  possess  no  real  authority.  Their  only  obligation  to 
the  Turkish  government  is  to  furnish  a contingent  in 
time  of  war;  the  only  law  they  recognize  is  either 
traditional  custom  (<arftt)  or  the  unwritten  Adium-*  Lekt 
Duka Jtmif,  a mil  and  criminal  code,  *o  called  from  its 
author,  J>eka  Dukajmi,  whit  is  supposed  to  have  lived  in 
tho  13th  or  14th  century.  The  tribe  or  mal  (“ mountain ”) 
is  often  composed  of  several  dans  /Arfnw)  or 

ixtrynk*  (literally  “standards”)  each  under  a chief  or 
frtrynkttir  (stamlard-bcaier),  who  is,  strictly  speaking,  a 
military  leader  ; then*  are  in  each  clan  a certain  number 
of  elders  or  voivodes  (Albanian  kru-ye,  pi.  krew-te)  who 
fonn  a council  and,  like  the  baryaktar,  hold  their  office  by 
liereditary  right ; they  jweside  over  the  assemblies  of  the 
tribesmen,  which  exercise  the  Mi|RUM  legislative  power. 

I The  clan  is  generally  subdivided  into  me  slier  communities 
(vuzhalf),  each  administered  by  a local  notable  or  gyobar. 
The  gyoUirs  superintend  the  execution  of  the  taws,  collect 
tines,  and  administer  capital  punishment ; they  are  m 
contact  with  the  bulvkpatJU,  or  resident  representative  of 
the  tribe  at  Scutari,  who  forms  tlie  only  link  between  the 
mountaineers  and  the  Turkish  government.  He  com- 
muni cates  to  the  tribesmen  the  order*  of  the  ^ a.li,  which 
must  be  framed  in  accordance  with  their  custom*  and 
institutions.  The  tribes  of  Northern  Albania,  or  Ghegeria, 
may  l«e  classified  in  seven  groups  as  follows:— (1)  The 
Mirditcs,  who  inhabit  the  alpine  region  around  Oro*h  to 
the  south-east  of  Scutari— the  most  important  of  all  in 
respect  of  numbers  (about  26,000)  and  jwhtiiiil  inde- 
pendence. A Catholic  tribe,  occupying  an  inaccesriblo 
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district,  they  have  hitherto  defeated  every  effort  of  the 
Turks  to  encroach  on  their  autonomy.  Their  hereditary 
chiefs,  or  capidan*,  belong  to  the  family  known  as  Dem  e 
Gyon  Markut  (the  house  of  John  Marco)  which  Is  said  to 
hi  descended  from  Sk&nderbeg,  Iti  1868  the  reigning 
chief,  Bib  Doda,  died,  and  his  son  and  successor  Prenk 
was  detained  as  a hostage  by  the  Turks.  The  Mirdites 
consequently  refused  to  contribute  their  customary  con- 
tingent to  the  Turkish  army,  aud  eventually  Prenk  was 
restored.  His  ambiguous  conduct,  however,  led  to  the 
despatch  of  two  expeditions  against  the  Mirdites  and  the 
devastation  of  their  territory.  In  1880  Prenk  was  kid- 
napped by  the  Turkish  authorities  and  exiled  to  Anatolia ; 
another  member  of  the  ruling  family  was  appointed 
kaimakan,  but  the  Mirdites  refused  to  obey  him,  and 
their  district  has  ever  since  been  in  a state  of  anarchy. 
No  Moslem  is  allowed  to  remain  in  Mirdite  territory. 
(2)  The  Mi  shkodrak  (Upper  Scutari)  group  or  confedera- 
tion, also  known  as  the  Malsia-Madhe  (Great  Highlands) 
is  composed  of  the  Klement,  Grud-a,  Hot,  Kastrat,  and 
Shkrcl  tribes,  which  occupy  the  mountainous  district 
north-east  of  Scutari.  Owing  to  the  proximity  of  the 
capital  this  group  is  comparatively  subject  to  the  Turkish 
power,  and  pays  a small  annual  tribute ; the  chiefs,  who 
assess  and  collect  the  tribute,  form  a kind  of  adminis- 
trative council ; the  confederation  has  also  an  official 
representative  council  at  Scutari,  called  the  Jxlxil,  under 
the  presidency  of  a Serkanli  or  Moslem  official.  (3)  The 
Dukajin,  whose  territory  lies  between  that  of  the  last- 
named  group  and  the  Mirdite  country,  include  the  Pulati, 
Shalla,  Shoslii,  and  other  tribe#  ; they  are  more  independent 
and  more  savage  than  the  Mi-shkodrak,  and  have  never 
paid  tribute  from  time  immemorial.  (4)  The  Puka  group, 
known  as  “the  Seven  Baryaks  of  Puka,"  dwell  farther  to 
the  east ; they  are  nominally  administered  by  a Turkish 
kaimakam,  who  is  a mere  spectator  of  their  proceedings. 
(5)  The  Malsia  Gyakovs,  a group  of  two  Catholic  and 
three  Moslem  tribes,  extend  in  the  direction  of  Gyakovo, 
where  they  maintain  an  official  representative ; they  are 
entirely  exempt  from  taxation.  (6,  7)  The  Malsia-Lezka, 
who  occupy  the  Aicssio  highlands,  and  the  Mulsia  Krucs, 
who  inhabit  the  region  north  of  Kroia,  live  in  a state  of 
extreme  poverty  and  pay  no  tribute ; the  latter  are  much 
addicted  to  brigandage.  To  these  seven  groups,  which 
are  included  under  the  general  appellation  of  Maliuori , or 
“highlanders,"  may  be  added  the  Malsia  of  Dibra,  w'ho 
extend  to  the  west  ami  north  of  that  town,  and  form  a 
large  separate  group ; they  are  notorious  for  their  fierce 
lawless  character,  and  maintain  themselves  by  plunder- 
ing the  Bulgarian  peasants  in  their  neighbourhood.  In 
general  the  attitude  of  the  Albanians  in  the  north-western 
districts  towards  the  Slavonic  peasantry  may  be  compared 
with  that  of  the  Kurds  towards  the  Armenians.  In 
Central  Albania  the  Mat  tribe,  which  occupies  the  upjier 
valley  of  the  Matia,  presents  an  entirely  different  organ- 
ization  ; their  district  is  governed  by  four  wealthy  families 
possessing  hereditary  rank  and  influence.  Towards  the 
south  the  tribal  organization  Incomes  looser  and  is 
gradually  supplanted  by  a kind  of  feudal  Bystem  ; among 
the  powerful  aristocratic  houses  may  be  mentioned  the 
Vliores  at  Avlona,  who  are  stated  to  own  400  square 
kilometres  of  land,  and  the  Toptans  at  Tirana.  The 
principal  landowners,  who  reside  in  fortified  houses,  are 
all  Moslems ; their  estates  are  cultivated  on  the  tmtai/er 
system.  Since  the  time  of  Ali  Pasha,  who  broke  the 
power  of  the  local  chieftains,  Southern  Albania  has  been 
subject  to  the  central  Turkish  power ; Wore  that  period 
the  mountaineers  of  Suli  and  Khimara  enjoyed  an  inde- 
pendence similar  to  that  of  the  Glicg  tribes. 

The  great  majority  of  the  Albanians,  probably  more 


than  three-fifths,  are  Moslems.  The  conversion  of  the 
Christian  population  to  Islam  apfxars  to  have  RtngfMa 
I taken  place  during  the  16th  and  17th  centuries. 

Like  the  Cretan  Moslems  and  the  Bulgarian  Pomaks,  the 
Albanian  Mahommedans  retain  many  Christian  traditions 
and  customs ; it  is  said  that  many  thousands  of  them 
secretly  adhere  to  their  original  faith.  In  the  vilayet  of 
Scutari  they  form  more  than  60  per  cent,  of  the  popu- 
lation ; Central  Albania  is  almost  entirely  Moslem ; in 
Southern  Albania,  however,  there  is  a considerable  Christian 
population,  whoso  limits  practically  coincide  with  those  of 
the  Groek-sjxiaking  districts.  Of  the  Christian  Albanians 
(about  480,000)  some  100,000  are  Catholics,  almost  all 
belonging  to  the  Gkeg  tribes  of  the  north  ; the  remainder 
including  a small  projwrtion  of  the  Tusks,  and  nearly  all 
the  Greeks,  Slavs,  aud  Y lakhs,  are  of  the  Orthodox  Church. 
The  Catholic  Gbegs  appear  to  have  abandoned  the  Eastern 
for  the  Western  Church  in  the  middle  of  the  13th  century. 
Their  bishop  and  priests,  who  wear  the  moustache  m 
deference  to  popular  prejudice,  are  typical  specimens  of 
the  church  militant.  Some  of  the  Gheg  tribes,  such  as 
the  I'uka,  Malsia,  Gyakovs,  and  Malsia  Krues,  are  partly 
Catholic,  partly  Moslem  ; among  fellow’  - tribesmen  the 
difference  of  religion  counts  for  little.  The  Mirdites  are 
exclusively  Catholic,  the  Mat-i  exclusively  Moslem.  At 
the  head  of  the  Catholic  hierarchy  are  the  archbishops  of 
Scutari  (with  three  suffragans),  Prizren,  and  Durazzo ; the 
mitred  abbot  of  St  A xander  is  the  spiritual  chief  of 
the  Mirdites.  The  O.  hodox  Church  has  metropolitans 
at  Prizren,  Durazzo,  Jerat,  Iannina,  and  Kortchn;  the 
Bulgarian  exarchate  maintains  a bishop  at  JJibra. 
the  Albanians  in  Sicily  the  great  majority  (44,i91) ,nmf}a 
faithful  to  the  Greek  Church  ; in  Italy  110,482 ! follow  the 
Latin  ritual,  and  38,192  the  Greek.  All  the  Albanians  in 
Greece  lx? long  to  the  Orthodox  Church. 

Education  is  almost  non-existent,  and  the  vast  majority 
of  the  population,  both  Christian  and  Moslem,  are  totally 
illiterate.  Instruction  in  the  Albanian  language  £jacMtioa. 
is  prohibited  by  the  Turkish  Government  for 
| political  reasons*;  a single  exception  has  been  made  m the 
case  of  an  American  school  for  girls  at  Kortclm.  ere 
are  Turkish  primary  and  secondary  schools  in  some  of  the 
towns  ; in  the  village  mosques  instruction  in  the  Koran  is 
given  by  the  imitms,  but  neither  reading  nor  writing  i» 
taught.  The  aristocratic  Moslem  families  send  their  sons 
to  be  educated  in  Constantinople  or  Vienna.  At  Scutart 
a college  and  a seminary  are  maintained  by  the  Jesui  a, 
with  the  aid  of  the  Austrian  Government ; the  Franciscans 
have  several  primary  schools,  and  three  lay  schools  are 
supported  by  the  Italian  Government : in  all  thenc  institu- 
tions Italian  is  the  language  of  instruction.  There  are  two 
Servian  seminaries  at  I*rizren.  In  Southern  Albania  t ere 
arc  Greek  schools  in  the  towns  and  a large  Greek  gymnasium 
at  Iannina,  The  priests  of  the  Greek  Church,  on  w oin 
the  rural  imputation  depend  for  instruction,  are  o ten 
deplorably  ignorant.  The  merchant  families  of  Iannina 
are  well  educated  ; the  dialect  sjwken  in  that  town  is  tne 
purest  sjiecimen  of  colloquial  Greek.  . . 

Albania  has  never  had  a national  history,  owing  to  e 
want  of  unity  and  cohesion  amongst  its  inhabitants,  eien 
the  heroic  resistance  of  Skanderbeg  to  the  Turks  Rt<eBt 
(1443-67)  can  hardly  be  described  as  a great  bittory. 
national  effort.  The  surrender  of  Scutari  in 
1478  marked  the  end  of  Venetian  supremacy  m LPP^ 
Albania ; many  of  the  native  Christian  defenders  o 1L 
town  eventually  took  refuge  in  the  mountains,  can‘.1’ 

it  is  said,  the  ancestors  of  the  Catholic  G kegs.  Kutwi 
standing  the  abandonment  of  Christianity  by  a ar^e 
section  of  the  population,  the  authority  of  the  sultans  was 
never  effectively  established,  and  succeeding  centuries 
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present  a record  of  interminable  conflicts  between  tho 
tribesmen  and  the  Turks,  between  the  Christians  and  the 
converts  to  Islam,  or  between  all  combined  and  the  tra- 
ditional Montenegrin  enemy.  The  decline  of  tho  Ottoman 
power,  which  began  towards  the  end  of  the  17th  century, 
vr&$  marked  by  increasing  anarchy  and  lawlessness  in  the 
outlying  jiortions  of  the  empire.  A Moslem  chieftain, 
Mehemet  of  Btuhat,  after  obtaining  the  poshalik  of  Scutari 
from  the  Porte,  succeeded  in  establishing  an  almost  inde- 
pendent sovereignty  in  Upper  Albania,  which  remained 
hereditary  in  his  family  for  some  generations.  In  Southern 
Albania  Alt  Pksha  of  Tepclon  (A  aliout  1750),  an  able, 
cruel,  aud  unscrupulous  man,  subdued  the  neighbouring 
pashas  and  chiefs,  crushed  the  Suiiotes  and  Khimarrhotes, 
and  exercised  a practically  independent  sovereignty  from 
the  Adriatic  to  the  /Egean.  He  introduced  comparative 
civilization  at  Iannina,  his  capital,  and  maintained  direct 
relations  with  foreign  powers.  Eventually  he  renounced 
his  allegiance  to  the  Sultan,  but  was  overthrown  by  a 
Turkish  army  in  1822.  Shortly  afterwards  tho  dynasty 
of  Scutari  came  to  an  end  with  tho  defeat  of  Mustafa 
Pasha,  the  last  of  tho  house  of  Bushat.  Tho  opposition  of 
the  Albanians,  Christian  as  well  at  Moslem,  to  the  reforms 
introduced  by  the  Sul  Lin  MahmAd  EL  led  to  the  devasta- 
tion of  the  country  and  the  expatriation  of  thousands  of 
it*  inhabitants.  During  the  next  half-century  several  local 
revolts  occurred,  but  no  movement  of  a strictly  political 
character  took  place  till  after  the  Berlin  Treaty  (13th  July 
1878),  when  some  of  the  Moslems  and  Catholics  combined 
to  resist  the  stipulated  transference  of  Albanian  territory 
to  Austria-Hungary,  Sorvia,  and  Montenegro,  and  the 
AU/anuin  I*n<ruc  was  formed  by  an  assemblage  of  chiefs 
at  Prizren.  The  movement,  which  was  instigated  by  the 
Porte  with  the  object  of  evading  the  provisions  of  the 
treaty,  was  so  far  successful  that  the  restoration  of  Plava 
and  Gusinyc  to  Albania  was  sanctioned  by  the  Powers, 
Montenegro  receiving  in  exchange  the  town  and  district  of 
Ihilcigno.  The  Albanian  leaders,  however,  soon  displayed 
a spirit  of  independence,  which  proved  embarrassing  to 
1 urkish  diplomacy  and  caused  alarm  at  Constantinople  ; 
their  forces  came  into  conflict  with  a Turkish  army  under 
D®rviah  Pasha  near  Ihilcigno  (November  1880),  and 
eventually  the  league  was  suppressed.  A similar  agitation 
on  a smaller  scale  was  organized  in  Southern  Albania  to 
resist  the  territorial  concessions  awarded  by  tho  Powers 
Greece.  These  movements,  however,  were;  far  from 
displaying  a genuinely  national  character.  In  recent  years 
Attempts  have  been  made  by  Albanians  resident,  abroad  to 
propagate  the  national  idea  among  their  compatriots  at 
h;>me  ; committees  have  been  formed  at  Brussels,  Bucharest, 
Athens,  and  elsewhere,  and  lxx)ks,  pamphlets,  and  news- 
papers are?  surreptitiously  sent  into  the  country.  Unity 
of  aim  and  effort,  however,  seems  foreign  to  the  Albanians, 
except  in  defence  of  local  or  tribal  privileges.  The  growth  I 
of  a wider  patriotic  sentiment  will  depend  on  the  spread 
of  popular  education : up  to  the  present  no  appreciable 
prepress  luus  been  made  in  this  direction. 

Albania  abounds  in  ancient  remains,  which  as  yet  have  ! 
■®8n  Kttle  explored.  Fragments  of  Cycloj»can  structures 
Aatiqmi.  discovered  by  Hahn  at  Kretzunista,  Arinista, 
tits.  *nd  other  sites  in  the  district  of  Argyrokastro ; 

. lbe  walls,  jxjirtly  Cyclopean,  of  an  ancient  city 

Mjerhapg  BuilU)  are  visible  at  Gradista  on  the  Viossa. 
ne  remains  of  the  classical  epoch  attest  the  influence  of 
'iiian  rather  than  of  Greek  civilization.  At  Pbllino,  the 
Relent  A potion  1 1 are;  the  remnants  of  a Doric  temple,  of  | 
lc«  a single  column  is  still  standing.  A little  north  of 
bvCW?  ^ COnH*derable  ruins  of  Nikopolis,  founded 
A*  A-taiian  to  commemorate  the  victory  of  Actium.  At  f 
miara  (ancient  Chitnarra)  the  remains  of  on  old  Greek  I 


| city  may  still  lie  seen ; at  Santa  Quaranta  (ancient 
Onchemot)  the  walls  and  towers  of  a later  town  are  in 
; good  preservation.  Few  traces  remain  of  tho  once  cele- 
1 brated  Dyrrhachium.  The  ruins  of  Fandosia,  Ephyra, 
Elatea,  Phrenike,  Buthrotum,  Akrolissos,  and  other  towns 
may  be  identified.  The  most  important  and  interesting 
remains,  however,  are  those  of  Dodona,  near  Iannina,  the 
seat  of  tho  famous  oracle  of  the  Pelaegian  Zeus.  The 
ruins,  which  were  excavated  by  Mr  Constantine  Carajanca 
of  Athens  in  1875,  furnished  a rich  yield  of  inscriptions, 
statuettes,  vases,  and  other  objects.  The  temple  of  Zeus 
stood  in  the  Upper  J*art  of  a temenos  or  sacred  precinct, 
i together  with  two  other  buildings,  one  of  which  was 
probably  a sanctuary  of  Aphrodite;  the  inclosure  was 
approached  by  propybea.  A remarkably  large  theatre!  is 
situated  in  a neighbouring  valley.  For  details  see  Mr 
Carapanos’s  work,  IMom  et  t**  Nuincu  { Paris,  1878).  Of 
the  mediaeval  ruins  those  of  Krola,  the  stronghold  of 
Skandcrbog,  are  the  most  interesting. 

Albanian  is  peculiarly  interesting  as  the  only  sur- 
viving representative  of  the  so-called  Thraco-lllyiian 
group  of  languages  which  formed  the  primitive 
speech  of  the  peninsula.  It  lias  afforded  an  agum**' 
attractive  study  to  philologists,  amongst  whom  may  bo 
mentioned  Malte-Brun,  Leake,  Xylander,  Hahn,  Miklositch, 
and  G.  Meyer.  The  analysis  of  tho  language  presents 
great  difficulties,  as,  owing  to  the  absence  of  literary  monu- 
ments, no  certainty  can  lw  arrived  at  with  regard  to 
its  curlier  forms  aud  later  development.  The  groundwork, 
so  far  as  it  can  be  ascertained,  and  the  grammar  are 
I ndo-Europoan,  but  a large  number  of  words  have  l»cen 
borrowed  from  the  J.atin,  or  Italian,  and  Greek,  and  it  is 
not  always  easy  to  decide  whether  tho  mutilated  and 
curtailed  forms  now  in  use  represent  adopted  words  or 
belong  to  tho  original  vocabulary.  There  is  also  a con- 
siderable admixture  of  Turkish  and  Slavonic  words.  Not- 
withstanding certain  jioints  of  resemblance  in  structure 
and  phonetics,  Albanian  is  entirely  distinct  from  the 
neighbouring  language  ; in  its  relation  to  early  Latin  and 
Greek  it  may  be  regarded  as  a co-ordinate  member  of  the 
Aryan  stock.  It  |m«se«ses  seven  vowels  ; among  the  con- 
sonants are  the  aspirated  d and  /,  as  in  Greek,  and  many 
other  sounds,  such  as  6,  d,  *A,  zh  (French  j),  and  hard  gt 
which  are  wanting  in  Greek,  but  exist  in  the  Slavonic 
J languages.  There  are  three  declensions,  each  with  a 
definite  and  indefinite  form ; the  genitive,  dative,  and 
ablative  are  usually  represented  by  a single  termination  : 
the  vocative  is  formed  by  a final  o,  as  menvtno  from  mannu\ 
“ mother."  The  neuter  gender  is  absent.  There  are  two 
conjugations ; tho  passive  formation,  now'  wanting  in  most 
Indo-European  languages,  has  been  retained,  as  in  Greek : 
thus  ke rko-ijr,  “ I seek,"  forms  kerko-n-em,  “I  am  sought." 
Yho  infinitive  is  not  found ; as  in  Greek,  Rumanian,  and 
Bulgarian  it  is  replaced  by  the  subjunctive  with  a (article. 
The  two  auxiliary  verbs  are  him,  “I  have,”  and  “I 
am."  An  interesting  and  characteristic  feature  of  the 
language  is  the  definitive  article,  which  is  attached  to 
the  end  of  the  wore! : mik  (“friend,"  mik-u 

(“the  friend");  Hen  (“dog  "),  Artit-t;  SAbtm6t  SAkutnb-L 
The  suffix-article  likewise  appears  in  Rumanian  and 
Bulgarian,  but  in  no  other  Latin  or  Slavonic  language. 
Another  remarkable  analogy  between  the  Albanian  and 
the  neighbouring  languages  is  found  in  the  formation  of 
the  future;  the  Albanian  do  (3rd  per*,  sing,  of  doni,  “I 
will,”)  like  the  Greek  Ok,  is  prefixed  without  change  to  all 
persons  of  the  verb:  a similar  usage  in  Servian  aud 
Bulgarian,  as  well  as  in  Rumanian  (especially  the  Mace- 
donian dialect),  is  peculiar  to  these  languages  in  the 
Slavonic  and  Latin  group*.  These  and  other  points 
of  similarity  have  led  to  the  conjecture  that  the  primitive 
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Illyrian  language  may  have  exerted  some  kind  of  influence 
on  the  other  idioms  of  the  peninsula.  In  the  absence  of 
literary  culture  the  Albanian  dialects,  as  might  be  expected, 
are  widely  divergent ; the  limits  of  the  two  principal 
dialects  correspond  with  the  racial  boundaries  of  the  Ghegs 
and  Tusks,  who  understand  each  other  with  difficulty  : 
the  Albanians  in  Greece  and  Italy  have  also  sepa.ute 
dialects.  In  writing  Albanian  the  Latin  character  is 
employed  by  the  Ghegs,  the  Greek  by  the  Toe  Its ; neither 
alphabet  suffices  to  represent  the  manifold  sounds  of  the 
language,  and  various  supplementary  letters  or  distinguish- 
ing signs  are  necessary.  In  the  use  of  these  no  uniform 
system  has  yet  been  adopted.  An  alphabet  of  fifty-two 
letters,  some  presenting  ancient  Phoenician  and  Cretan 
forms,  was  found  by  Hahn  in  [uirtial  use  at  Elbusmn  and 
Tirana ; its  antiquity,  however,  has  not  been  established. 
Thj  Tosks  generally  use  the  Greek  language  for  written 
communications.  The  native  folklore  and  poetry  of  the 
Albanians  can  hardly  coni  [hi  re  with  that  of  the  neighbour- 
ing nations  in  originality  and  beauty.  The  earliest  printed 
works  iu  Albanian  are  those  of  the  Catholic  missionaries  ; 
the  first  look  containing  specimens  of  the  language  was 


ANY 

the  Dictionarium  Latino- Ej> irot iev in  of  Biaiichi,  printed  in 
1635.  The  literature  of  the  last  two  centuries  consists 
mainly  of  translations  and  religious  works  written  by 
ecclesiastics,  some  of  whom  were  natives  of  the  Albanian 
colonies  in  Italy.  The  most  noteworthy  Albanian  writer 
was  Girolamo  di  Rada  (b.  1815),  a poet,  philologist,  and 
collector  of  national  folklore.  Among  his  successors  may 
fie  mentioned  Vincenzo  Donsa  ami  Demetrio  Camarda. 

Authorities. — Hahn.  Albantsisrht  Studies.  Jena,  1854. — 
Borr.  labor  da*  Albantsisch*.  Berlin,  1864.— Fallhziaytjl 
Da*  a Ibanesisch <■  Element  in  Crkeluntand,  Munich,  ISM.— 
Camaiida.  Saggio  di  grammaiologin  comparata  sul'a  lingua 
nlbnntw.  Leghorn,  1S»J5.  — Viar-ounti&s  Stranopord.  The 
Eastern  Shores  the  Adriatic,  London.  1S«5. — Tiara  Ft  searches 
in  the  Highlands  of  Turkey.  London.  1 — MlKuoslCH.  Afbanes. 
Forsehungcn.  Vienna,  1870.— <7.  Mr.vr.it.  “ Die  Stel lung  dt$ 
Albaneiischen  irn  KrrM  der  indogrrm.  Sprachen,"  in  Fed  mg'  mr 
Kunde  der  indogerm.  Sprachen,  vo|.  viii.  Leipzig,  1883. — Hsc* 
gUARD.  Uistoire  <t  description  d>:  la  Haute  Allan  it  im  Guigarit, 
I'arU,  undated. — GoFCUF.vicH.  Oberalbanien  und  seine  Riga. 
G-ipzig.  188L. — T.wani.  Le  Istori* i Albancri.  Salerno,  ISfML— 
Site  also  Mi  a hay's  “Greece,"  cd.  1900,  no.  720*731  and  7«K)-S14, 
and  Blue  Book  “ Turkey, " S o.  15,  Part  12.  18S6. 
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Albany,  a river  of  Canada,  forming  [»art  of  tJic 
boundary  between  Ontario  and  lveewatin,  rises  in  Lake 
St  Joseph  in  (head  of  lake)  long.  91'  25'  W.  and  lat. 
50'  55'  N.,  and  falls  into  James  Bay,  ita  total  length 
being  upwards  of  500  miles.  There  are  four  Hudson’s 
Bay  Company's  [mats  on  its  hanks.  The  Ogoki  and 
Kenoganu  rivers  are  the  principal  tributaries. 

Albany,  the  capital  of  New  York  state,  and  of 
Albany  county,  U.S.A.,  situated,  in  42°  40'  N.  lat.  and 
73'  45'  W.  long,  on  Hudson  river,  just  below  the  mouth 
of  Mohawk  river.  The  mean  annual  temperature  is  49“, 
and  th*  annual  rainfall  is  40  inches.  The  death-rate,  20*90 
p.*r  thousand  in  1900,  is  more  than  that  of  the  country 
ut  large  and  th;  average  of  larg*  cities.  The  plan  of 
th;  c.ty  presents  considerable  regularity,  although  its 
•it.*,  rising  sharply  from  the  river  in  bluffs,  is  by  no 
in  uns  level.  Tiu  city  is  divided  into  nineteen  wards, 
and  is  supplied  with  wut  r by  [lumping  from  Hudson 
river  and  smaller  streams,  the  wut  r- works  being  owned 
by  tha  city.  Th*  streets  are  brood,  about  half  of  them 
1 «aved,  mainly  with  granite  blocks  and  cobble  stones,  and 
the  draluag*  is  fairly  good,  Thu  lire  and  police  equip- 
ment aid  gooi.  The  finest  of  the  many  public  buildings 
U the  magnificent  new  state  Capitol,  situated  at  the 
summit  of  Slat.*  Street  Hill.  It  is  built  of  granit.*,  enclos- 
ing a court,  and  is  300  by  400  feet  on  its  ground  plan. 
It  is  not  y t entirely  completed,  but  its  estimated  cost  is 
825,000,000  dollars,  Tue  city  contains  many  educa- 
tional and  scientific  institutions.  It  is  entered  by  four 
railways  —the  Boston  and  Albany,  the  New  York  Central 
and  Hudson  River,  the  Delaware  and  Hudson,  and  the 
Mest  Shore.  It  is  also  th;  t _■  r minus  of  the  Erie  and 
Champlain  canals,  and  is  ueur  th.*  head  of  navigation  on 
la;  Hudson  river.  These  various  avvnu-s  of  communica- 
tion give  it  a larg-  commerce  by  rail,  canal,  and  river. 
Numerous  steamboat  lines  connect  it  with  New  York  and 
other  river  [mints.  It  is  a manufacturing  city  of  iuqiort- 
auce  having  in  1890  817,270,000  invent*!  capital 

employing  15,041  persons,  and  its  producU  were  valued 
at  b2o,. 131,000.  The  assessed  valuation  of  pro|ierty  real 
and  [icrHonal,  m 1898  was  866,685,000,  and  tlie  debt  of 
th  • municipality  83,294,000.  The  tax-rate,  city,  county 
and  state,  was  920.60  per  thousand  dollars.  The  popuEh 


tion  iu  1880  was  90,758;  in  1890  it  was  94,923,  and  in 
1900  it  was  94,151. 

Albany,  a city  of  Georgia,  U.S.A.,  the  capital  of 
Dougherty  county,  situated  in  the  south-western  part 
of  the  state,  on  Flint  river,  at  an  altitude  of  2.32  feet. 
It  is  in  the  midst  of  an  agr  icultural  region  producing 
I cotton  and  corn,  for  which  this  city  serves  as  a supply 
point.  It  is  a railway  centre  of  i]n[>ortaucc,  being  entered 
by  the  Plant  System,  the  Georgia  and  Alabama,  the 
Central  of  Georgia,  and  the  Albany  and  Northern  railways. 
The  population  in  1880  was  3216,  in  1890  it  was  4008, 
und  in  1900  it  was  4606. 

Albany,  a municijiality  in  West  Australia,  on 
King  George  Sound,  352  miles  by  rail,  and  254  miles 
by  road  S.S.E.  of  Perth,  in  the  county  of  Plan* 
tagejiet.  It  is  a jiort  of  call  for  the  Peninsular  and 
Oriental  Company’s  and  the  Orient  Company's  steamers 
carrying  the  Australian  malls,  ami  also  for  those  of  the 
Menageries  Maritime#  and  N.  G.  Lloyd  steamers.  This 
town  is  the  health  resort  of  the  state*.  Its  harbour  is  one 
of  the  finest  on  the  Australian  coast,  and  is  well  protected 
* from  winds.  Defence  works  have  been  carried  out  at 
King  George  Sound  and  Princess  Koval  Harbour.  'I  he 
cl.  mate  is  very  fine,  and  a scheme  tor  a pure  water  supply 
is  being  devised.  The  Marine  Drive,  54  miles  in  c.nruit, 
was  completed  in  1898.  Mean  temperature  (six  years) 
for  the  year  58*6’  F. ; for  February,  60*1'  F. ; for  July, 
52*6'  F. ; rainfall,  35*55  inches.  The  population  in  1881 
was  1024  ; in  1891,  2665  ; in  1900  about  3250. 

Albany,  Leopold  George  Duncan 
Albert,  Duke  or,  eighth  child  and  youngest  son  of 
Queen  Victoria,  was  born  7th  April  1853.  The  delicacy 
of  his  health  seemed  to  mark  him  out  for  a life  of  retire* 
inent,  and  oh  he  grew  older  he  evinced  much  of  the  love  of 
knowledge,  the  capacity  for  study,  and  the  interest  in 
philanthropic  ami  ecclesiastical  movements  which  hod 
characterized  his  father,  the  Prince  Consort.  H® 
matriculated  at  Christ  Church,  Oxford,  in  November  18 • 2, 
living  with  his  tutor  at  Wykeham  House,  St.  Giles’s,  and 
diligently  pursued  his  favourite  studies  of  science,  art,  and 
the  modem  languages.  In  1876,  he  left  the  University 
with  the  honorary  degree  of  D.C.L.,  and  resided  at  Boyton 
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House,  Wilt*sliir«,  anti  afterwards  at  Claremont.  On 
coming  of  age  in  1874,  he  had  been  made  a Privy 
Councillor,  and  granted  an  annuity  of  XI 5,000.  He 
travelled  on  the  Continent,  and  in  1880  visited  the  United 
States  and  Canada.  He  was  a trustee  of  the  British 
Museum,  a bencher  of  Lincoln’s  Inn,  and  continued  to  ! 
take  an  active  ]*irt  in  the  promotion  of  education  and  j 
knowledge  generally.  Like  his  father  and  other  members 
of  his  family,  he  was  an  excellent  public  speaker.  On  ' 
24th  May  1881  he  was  created  Duke  of  Albany,  Earl  of 
Clarence,  and  Baron  Arklow.  On  27th  April  1882,  he 
married  Helene  Frederica  Augusta,  princess  of  Waldeck- 
IVnuont,  and  his  income  was  raised  by  Parliament  to 
£25,000.  Having  gone  to  the  south  of  France  for  his 
health  in  the  spring  of  1884,  he  was  attacked  by  a fit, 
the  cauw  or  the  consequence  of  a fall  in  a club-house 
at  Cannes,  on  27th  March,  and  died  very  unexpectedly 
on  the  following  morning.  His  death  was  universally 
regretted,  from  the  gentleness  and  graciousness  of  his 
character,  and  the  desire  and  ability  he  had  shown  to 
promote  intellectual  interests  of  every  kind.  He  left  a 
daughter,  born  in  February  1883,  and  a posthumous  son, 
born  19th  July  1884,  who  succeeded  to  the  dukedom  of 
Albany,  ami  who  on  30th  July  1900  became  duke  of  Saxe* 
Coburg  on  the  death  of  his  uncle.  (k.  g.) 

A I bay,  a town  of  34,000  inhabitants,  on  the  eastern 
coast  of  Luzon,  Philippine  Islands,  and  capital  of  the 
province  of  Allay.  Well  built,  with  good  government  and 
public  buildings,  it  was  badly  injured  by  fire  in  1900.  It 
is  at  the  centre  of  one  of  the  most  important  hemp -pro- 
ducing districts, and  ships  large  quantities  of  this  product  to 
Manila.  Other  exports  are  rice,  Indian  corn,  sugar,  copra, 
and  doth  made  from  hemp  or  from  sinamay.  It  is  near  the 
foot  of  Mayon  volcano,  and  in  the  year  1714  was  completely 
destroyed  during  a violent  eruption.  The  language  is  BicoL 

Albemarle,  George  Thomas  Keppel, 

sixth  Earl  or  (1799-1891),  British  general,  second  son 
of  the  fourth  earl,  was  born  on  1 3th  June  1799.  Educated  , 
at  Westminster  School,  he  entered  the  array  as  ensign,  14th 
Foot,  in  1 8 1 5.  He  joined  his  regiment  in  Belgium,  anti  took 
jurt  in  the  Waterloo  campaign  ami  the  march  to  Paris,  joined 
the  second  battalion  in  Corfu  and  was  transferred  to  the  22ml 
Foot,  with  which  he  served  in  Mauritius  and  at  the  Cape, 
returning  home  in  1819,  when  he  was  appointed  equerry 
to  the  duke  of  Sussex.  Promoted  to  a lieutenancy  in  the 
21th  Foot,  he  was  transferred  to  the  20th  Foot,  and  went 
to  India,  where  he  was  aide-de-camp  to  the  marquis  of 
Hastings  until  his  resignation  in  1823,  when  Keppel  j 
returned  (o  England,  travelling  overland  through  Persia, 
Moscow,  and  St  Petersburg.  lie  published  in  1825  an 
account  of  his  travels,  entitled  Journey  from  India  t<* 
Ai vjlancl.  He  was  aide-de-camp  to  the  Marquess  Wellesley, 
lord-lieutenant  of  Ireland,  for  two  years,  was  promoted 
rapuin  in  the  62nd  Foot,  studied  in  the  senior  department 
of  the  Royal  Military  College  at  Sandhurst,  and  in  1827 
obtained  a half- pay  unattached  majority.  He  did  not 
again  serve  on  full  pay,  but  rose  to  be  a general.  In 
1829  he  visited  the  seat  of  the  Russo-Turkish  war  and 
*as  with  the  British  fleet  in  Turkish  waters.  In  1832  he 
*as  returned  in  the  Whig  interest  to  the  first  reformed 
parliament  as  member  for  East  Norfolk,  and  sat  until 
iSjL'.  He  was  private  secretary  to  the  premier,  Lord 
John  Russell,  in  1846,  and  M.P.  for  Lyxuington  from  1847 
to  1849.  He  succeeded  to  the  title  on  the  death  of  his  j 
brother  in  1851.  He  died  in  1891,  and  was  buried  at 
Quiddeuham,  Norfolk.  He  wrote  au  account  of  a Journey 
Balkan*!  Memoir*  of  the  Marquis  of  Rocking-  I 
ar*J  an  autobiography  entitled  Fifty  Years  of  My 

Afe  (B.  H.V.)  I 


Albert,  formerly  Ancrk,  a town  of  France,  arron- 
dissement  of  Peronne,  deportment  of  Somme,  16  miles 
N.E.  by  E.  of  Amiens,  on  railway  from  Paris  to  Amiens. 
The  town  stands  on  a branch  of  the  AncTe,  which  here 
forms  a pretty  cascade.  There  are  large  and  important 
engineering  establishments  of  every  kind.  Population 
(1881X5374;  (1891),  5941  ; (1896),  6433,  (comm.)  6C51. 

Albert,  Frederick  Augustus,  KrN«  op 
Saxoxy  (1828-1902),  was  born  23rd  April  1828,  being  the 
eldest  son  of  Prince  Johann,  who  succeeded  to  the  throne  in 
1854.  His  education  was,  as  is  usual  with  German  princes, 
to  a great  extent  military,  but  he  attended  lectures  at  the 
university  of  Bonn.  His  first  experience  of  warfare  was 
in  1849,  when  he  served  as  a captain  in  the  canqsaign  of 
Schleswig-Holstein  against  the  Danes.  When  the  war  of 
1866  broke  out.,  Saxony,  which  had  for  many  years  under 
the  ministry  of  Beust  adopted  an  ant'.-Pru*s%.n  policy, 
was  the  most  active  ally  of  Austria.  The  crown  prince 
was  given  the  command  over  the  army  ; no  attempt  was 
mode  to  defend  Saxony,  but  the  Saxons  fell  back  into 
Bohemia  and  effected  a junction  with  the  1st  Austrian 
army  corps  under  Clam-Gallas.  They  took  a prominent 
part  in  the  battles  by  which  the  Prussians  forced  the  line 
of  the  Iser  and  in  the  disastrous  buttle  of  Git  whin.  The 
crown  prince,  however,  succeeded  in  effecting  the  retreat 
in  good  order,  and  in  the  decisive  battle  of  Koniggriitz  he 
held  the  extreme  left  of  the  Austrian  jKwition.  The 
Saxons  maintained  their  poet  with  great  tenacity,  but  were 
driven  bock  after  many  hours’  fighting.  During  these  opera- 
tions the  crown  prince  won  the  reputation  of  a thorough 
soldier  ; after  peace  w,w  made  and  SuXony  had  entered  the 
North  German  Confederation,  he  was  placed  in  command 
of  the  Saxon  army,  which  had  now  become  the  12th  army 
corps  of  the  North  German  army,  and  in  this  jNttition 
carried  out  the  necessary  reorganization.  He  was  a firm 
udherent  of  the  Prussian  alliance.  On  the  outbreak  of  war 
in  1870  he  again  commanded  tho  Saxons,  who  were  in- 
cluded in  the  2nd  army  under  1 Vi  net*  Frederick  Charles,  his 
old  opixmeut.  At  the  buttle  of  Gravclotte  they  formed  the 
extreme  left  of  tho  German  army,  and  with  the  Prussian 
guard  carried  out  the  attack  oil  St  Privat,  the  final  and 
decisive  action  in  the  battle.  In  the  reorganization  of 
the  army  which  accompanied  the  march  towards  Paris 
the  crown  prince  was  given  a separate  command  over  the 
4 th  or  army  of  the  Meuse,  consisting  of  the  Saxons, 
the  guards,  and  the  4 th  army  coq» ; he  was  succeeded 
in  his  former  post  by  his  brother  Prince  George,  who  had 
served  under  him  in  Bohemia.  He  took  a leading  part 
in  the  ojierations  which  preceded  the  liattle  of  Sedan,  the 
4 th  army  being  the  pivot  on  which  the  whole  army 
wheeled  round  in  pursuit  of  MaeMahon  ; and  the  actions  of 
Busancy  and  Beaumont  on  29th  and  30th  August  were 
fought  under  his  directions  : in  the  battle  of  Sedan  itself, 
with  the  troo|«  under  his  orders,  he  carried  out  the  cir- 
cumvention of  the  French  on  the  east  and  north.  His 
conduct  in  these  engagements  wou  for  him  the  complete 
confidence  of  the  army,  and  during  the  siege  of  Paris  his 
troops  formed  the  north-east  section  of  the  investing  force. 
After  the  conclusion  of  the  armistice  he  was  left  in  com- 
mand of  the  German  army  of  occupation,  a jmsition  which 
he  held  till  the  fall  of  the  Commune.  On  the  conclusion 
of  peace  he  was  made  an  inspector-general  of  the  army  and 
field-marshal.  On  the  death  of  his  father  on  29th  October 
1873  he  succeeded  to  the  throne.  His  reign  was  unevent- 
ful, am!  he  took  little  public  jtart  in  political  affairs,  but 
his  advice  and  e.xjierience  were  constantly  used  in  military 
matters.  In  1897  he  was  appointed  arbitrator  between 
the  claimants  for  the  principality  of  Lippe.  King  Albert 
married  in  1853  Carola,  daughter  of  Prince  Gusiavus  of 
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Vasa,  and  grand-daughter  of  the  last  king  of  Sweden  of  the 
house'  of  Holstein.  He  died  19th  June  1 902.  (j.  w.  Hu.) 

Albert  Nyanza  and  Albert  Edward 
Nyanza,  the  two  western  reservoirs  of  the  White  Nile, 
lying  north  and  south  in  the  great  Central  African  rift' 
valley,  near  its  north  end.  When  the  northern  lake, 
Albert  Nyanza,  was  first  reached  by  Sir  Samuel  Baker,  it 
was  thought  to  extend  southwards  far  beyond  the  equator 
—farther,  in  fact,  than  the  southern  end  of  Albert 
Edward  Lake,  which  does  not  reach  to  1*8.  In  1875 
Stanley  reached  the  arm  of  a lake,  situated  on  the  equator, 
which  he  thought  to  be  Albert  Nyanza,  but  which  the 
voyages  of  Qeesi  and  Mason  on  the  latter  lake  in  1876  and 
1877  proved  to  l»e  distinct. 

The  true  pwition  and  form  of  Albert  Edward  Nyanza 
were  made  known  by  Stanley's  journey  of  1888-89,  while 
its  contours  have  since  been  determine*!  with  greater 
exactness  by  Stuhlmann  (1891)  and  Grogan  and  Moore 
(1899).  The  lake,  which  lies  at  an  altitude  of  aliout 
3200  feet,  is  roughly  elliptical  in  outline,  with  a length  of 
50  miles  and  maximum  breadth  of  about  30  miles,  the 
area  approximating  to  1000  square  miles.  The  arm  above 
alluded  to  is  practically  an  inde|tendent  lake  ( It ui samba) 
running  to  the  north-east  and  connected  by  a narrow 
channel  with  the  main  lake.  A swampy  plain,  traversed 
by  the  Ruchuru  and  other  streams,  extends  to  the  south 
of  the  lake,  and  must  once  have  been  covered  by  its  waters. 
On  the  cast  a wide  space  intervenes  between  the  eastern 
wall  of  the  rift- valley  and  the  present  shore  of  the  hike, 
two  distinct  terraces  being  clearly  defined.  The  vegeta- 
tion (Euphorbias,  Arc.)  on  the  lower  of  these  is  of  small 
size  and  seems  to  be  of  recent  origin.  Near  the  lake,  pita 
of  fire  and  huge  jets  of  smoke  still  testify  to  the  presence 
of  volcanic  activity.  On  the  west  the  wall  of  the  rift- 
valley  runs  close  to  the  lake,  but  on  the  north  a barren 
level  plain  comes  between  the  lake  and  the  southern  spurs 
of  the  ltuwenzori  range.  On  this  plain,  se  pirated  by  a 
narrow  neck  of  land  from  Lake  Albert  Edward,  is  a crater- 
like  depression  occupied  by  a shallow  .salt  lake.  The  salt, 
which  haw  a reddish  tint,  is  exported  to  great  distances. 
The  main  feeder  of  Like  Albert  Edward,  the  ltuchuru, 
rises  on  the  north  side  of  the  volcanoes  north  of  Lake  Kivu 
(7.1'.).  On  reaching  the  level  plain  15  miles  from  the 
lake  its  waters  become  brackish,  aud  the  vegetation  on 
its  banks  is  scanty.  The  reedy  marshes  near  its  mouth 
form  a retreat  for  a primitive  race  of  fishermen.  Like 
Ruisamba,  the  shores  of  which  are  generally  high,  is  fed 
by  streams  from  the  cost  of  Mount  ltuwenzori.  At  the 
north-west  corner  of  the  larger  Like  issues  the  Isango  or 
Semliki,  at  first  a small  stream,  but  gradually  increased 
to  a large  river  by  streams  from  the  Ruwenzori  range 
on  the  eastern  side  of  the  rift-valley.  Before  entering 
Albert  Nyanza,  in  V 5'  N.,  it  traverses  a plain  once 
covered  by  the  latter  lake,  forming  marshes  inhabited  by 
another  trilie  of  fishermen,  the  Wanyabuga.  The  shores  of 
Like  Albert  Edward  are  partitioned  between  British  East 
Africa  ami  the  Congo  Free  State,  the  dividing  line  being 
here  the  30th  meridian  of  east  longitude.  Just  east  of 
tlwt  line  the  British  post  of  Fort  George  was  established 
on  the  north  shore  by  Lugard  in  1891. 

Like  Albert  lies  at  an  altitude  of  aliout  2100  feet.  Its 
extreme  length  is  about  100  miles,  and  ita  general  breadth 
somewhat  over  20,  the  area  being  approx iinatelv  2000 
square  miles.  It  is  shut  in  both  on  the  east  and  west  by 
plateau  escarpments,  which  for  the  most  part  approach 
the  shores  closely.  Near  the  south  end  a plain,  saline  in 
places,  with  a width  of  some  7 miles,  intervenes  on  the 
west  between  the  plateau  and  the  lake.  At  this  part 
there  are  signs  tliat  the  lake  is  shrinking,  Nvamsasi, 


1 which  was  ati  island  at  too  time  of  Stanley’s  visit-  in  1889, 

| having  since  liecome  a jieninsula.  Farther  north,  from 
j Kahoma  to  Mahagi,  the  hills  descend  abruptly  to  tho 
water,  rocky  headlands  alternating  with  semicircular 
beaches.  Near  the  coast  the  water  is  in  places  very 
shallow,  owing  to  the  sediment  brought  down  by  mountain 
torrents,  and  reeds  have  been  seeu  growing  2 miles  from 
the  shore.  The  gorges  cut  in  the  plateau  escarpment 
produce  magnificent-  timber.  This  plateau — a sparsely- 
inhabited  rolling  upland  2000  to  3000  feet  above  the 
lake  (the  Blue  Mountains  of  Baker) — falls  again  steeply 
on  the  west  to  tho  Congo  Basin,  its  maximum  width  being 
al>out  20  miles.  The  greater  part  of  the  shores  of  Lko 
Albert  fall  to  British  East  Africa  (Uganda  Protectorate), 
but  the  stations  established  at  Kibero  on  the  cast  and  Mswa 
on  the  west  have  been  abandoned,  owing  to  their  unliealthi- 
neas.  The  extreme  north-west  portion  ha*  been  leased  to 
| the  Congo  Free  State  during  King  Leojiold’s  lifetime,  aud 
of  this  a strip  15  miles  wide,  reaching  the  lake  at  Mahagi, 
will  eventually  revert  to  the  state.  (e.  h*.) 

Alberta*  See  North-West  Territories. 

Albertina.  See  Orange  River  Colony. 

Albi,  chief  town  of  deportment  Tarn,  France,  423 
miles  S.  of  Paris,  on  railway  from  Carman x to  Castel- 
naudary.  Tho  Park  of  Rochogude,  gift  of  the  admiral  of 
tliat  name,  contains  a fountain  adorned  with  13th-century 
inn  ings.  On  the  Vigan,  a fine  promenade,  is  a statue  of 
the  navigator  La  Perouse,  who  was  born  here.  Manufac- 
tures of  umbrellas  and  hats,  the  latter  forming  a con- 
siderable branch  of  industry,  have  become  imjiortant. 
Population  (1881),  14,729;  (1891 ),  14, 219;  (1896),  14, 983, 
(comm.)  18,750. 

Albina,  formerly  a city  of  Multnomah  county, 
Oregon,  U.S.A.,  annexed  to  Portland  in  1891.  It  is  on 
the  east  bank  of  the  Willamette  river,  not  far  from 
its  m>uth,  in  the  north-western  part  of  the  state.  The 
laudation  in  1880  was  123;  in  1890  it  was  5129;  in 
1900  (see  Portland). 

Albox,  a town  of  Spain,  in  the  province  of  Almcria, 
42  miles  N.N.E  of  Almcria.  It  owes  its  prosperity  to 
woollen,  spirt,  and  flour  industries,  and  to  the  wine,  olivo 
oil,  and  spirt  produced  in  the  surrounding  fertile  country, 
where  also  live  stock  is  abundant,  especially  sheep,  goats, 
and  mules.  Population  (1897),  10,313.  Albox  was 
originally  an  Arab  town.  Box.  An  earthquake  almost 
entirely  destroyed  it  in  1563,  and  it  had  to  be  rebuilt  in 
great  jiart. 

Albrecht,  Frederick  Rudolph,  Archduke 

of  A U stria  (1817 - 1895),  eldest  son  of  the  Archduke  Charles 
who  defeated  Najioleon  at  Aspern,  was  born  on  3rd  August 
1817  at  Vienna.  He  licgau  his  military  career  at  the  age 
I of  twenty,  and  after  holding  several  minor  posts,  was  in 
I 1844  apjKiinted  commander  of  the  forces  in  Upper  and 
Lower  Austria.  It  was  his  duty  therefore  to  maintain 
order  during  the  disturbances  of  1848,  and  at  the  out- 
break of  revolution  in  Vienna  during  the  month  of  March 
lie  was  in  command  of  the  troojus  who  came  into  collision 
with  the  rioters.  Owing  to  the  collapse  of  tho  Govern- 
; ment  it  was  inqiossible  to  repress  the  disturbances,  and  he 
was  relieved  from  a post  which  brought  much  unpopularity 
and  was  not  suitable  to  bo  held  bv  a member  of  tho 
• imperial  family.  Like  so  many  others  of  the  Austrian 
I military  be  spent  the  summer  of  1848  in  the  army  of 
, Italy,  under  Radctzky,  and  though  he  was  given  no  com- 
mand he  fought  with  distinction  as  a volunteer  in  the 
1 utiles  of  {Santa  Lucia  and  Pastrengo.  In  the  campaign 
"I  1849  he  was  placed  in  command  of  the  second  division, 
which  was  in  tho  vanguard  of  the  army,  and  he  gained 
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great  credit  for  the  resolution  with  which,  at  the  battle  of 
Novara,  he  held  his  ground  against  the  superior  forces 
of  the  enemy.  From  1851  to  1860  he  commanded  tho 
forces  in  Hungary,  a post  of  great  political  difficulty. 
In  1859  and  1864  he  was  sent  on  inqiortaiit  military 
and  diplomatic  missions  to  Berlin.  W hen  war  became 
imminent  in  1 866  the  archduke,  who  had  now  been  made 
field -marshal,  was  placed  in  command  of  the  Austrian 
army  in  Italy.  With  an  army  of  about  130,000  ho  had 
to  keep  in  check  the  Italian  forces  of  nearly  double  the 
number.  In  tho  short  campaign  which  followed  he  dis- 
played the  highest  military  qualities ; leaving  only  a 
small  force  to  watch  the  army  which  was  advancing  from 
tho  Po,  with  75,000  men  ho  attacked  130,000  Italians, 
who  under  the  command  of  the  king  had  crossed  tho 
Mincio,  and  at  tho  battlo  of  Custozza  (23rd  June)  defeated 
them  with  the  loss  of  8000  men  and  fourteen  cannon.  Tho 
result  of  this  battle  was  that  both  tho  Italian  armies  hail 
to  retreat,  and  the  archduke  was  able  to  send  50,000  men 
to  reinforce  the  northern  array,  when,  after  being  defeated 
by  the  Prussians,  it  fell  back  on  Vienna.  The  Italians, 
moreover,  had  to  give  up  the  hoi»e  of  obtaining  from 
Austria  any  territory  except  Venetia.  Ou  10th  July  the 
archduke  was  summoned  to  Vienna  to  take  command  of 
the  combined  forces  which  were  being  collected  to  defend 
the  capital,  but  peace  was  made  before  further  hostilities 
took  place.  From  this  time  he  was  chiefly  occupied  with 
the  reform  and  reorganization  of  the  Austrian  army ; ho 
was  made  inspector -general  of  the  forces  in  1808.  In 
1870  he  conducted  the  military  negotiations  preparatory 
to  an  alliance  with  Franco,  which,  however,  was  not  con- 
cluded. He  married,  in  1844,  Hildegardo,  daughter  cf 
Ludwig,  first  king  of  Bavaria,  who  died  in  1864.  Ho  die*  l 
himself  ISth  February  1895,  leaving  two  daughters.  His 
only  son  died  in  childhood,  and  his  nephew,  Archdukj 
Frederick  (born  1856),  inherited  his  great  possession*. 

(j.  w.  Ha) 

Albuquerque,  a city  of  New  Mexico,  U.S.A., 
the  capital  of  Bernalillo  county,  situated  in  the  central 
part  of  the  territory,  on  the  east  bank  of  tho  Rio  Grande, 
in  35“  05'  N.  lat.  and  106*  38'  W.  long.,  at  an  altitude 
of  4930  feet.  Tho  streets  extend  in  a regular  plan  over 
a plain  sloping  gently  to  the  river.  It  is  the  connecting 
point  of  two  main  lines  of  the  Atchison,  Topeka,  and 
Santa  Fe  railway  system.  Tho  old  Mexican  town  of 
Albuquerque,  which  antedates  American  jurisdiction  over 
the  region,  lies  about  two  miles  north-west  of  the  modem 
town,  with  which  it  is  connected  by  a street  railway. 
The  population  of  tho  now  town  in  1890  was  3785,  am  l 
in  1900  it  was  6238;  of  the  old  Mexican  town,  1733  in 
1890,  and  1191  in  1900. 

A I bury,  a town  in  Australia,  New  South  Wales,  in 
the  county  of  Goulburn ; it  stands  on  the  border  of 
Victoria  and  on  the  right  lank  of  the  Murray  river,  here 
spanued  by  two  bridges,  one  carrying  the  roadway,  tho 
other  the  double  railway  ; 386  miles  by  rail  from  Sydney. 
The  Murray  is  navigable  for  small  steamer*  from  this 
town  to  its  mouth,  a distance  of  1800  miles.  Altitude 
572  feet.  Mean  rainfall  (23  years)  26*39  inches.  Popu- 
lation (1881),  5715;  (1891),  5447;  (1901),  5820. 

Alcala  de  Henarcs,  a city  of  Spain,  17  miles 
L.X.E.  of  Madrid.  Population,  87  45.  After  the  transfer 
of  the  university  to  Madrid  the  Government  turned  most 
of  the  principal  buildings  erected  by  Cardinal  Cisneros  in  : 
die  16th  century  into  a dep6t  for  the  archives  of  various 
state  departments.  Here,  too,  are  kept  very  complete 
end  curious  documents  of  the  Inquisition,  showing  all  its 
Workings  from  the  15th  to  the  19th  century. 


Alcala  de  Los  Gazules,  a town  of  Spain, 
province  of  Cadiz,  32  miles  E.  by  S.  of  Cadiz.  It  has  a 
splendid  climate,  and  the  soil  in  the  surrounding  districts 
is  very  fertile.  There  is  a prosperous  cork  industry.  It 
was  originally  a Moorish  town,  as  its  name  indicates. 
Population  (1897),  10,027. 

Alcamo,  a town  of  Sicily,  Italy,  in  tho  province  of 
Trai’ani,  24  mills  S.W.  from  Palermo.  It  stands  837  feet 
above  sea-level,  ami  produces  wine.  It  was  originally  a 
Saracenic  town,  and  was  made  Christian  by  the  Emperor 
Frederick  II.  in  1233.  Population  (1881),  37,697 ; (1901), 
51,811. 

Alcester,  a market -town  and  railway  station, 
under  a rural  district  council,  in  the  south-western 
parliamentary  division  of  Warwickshire,  England,  ou 
the  Alne,  15  milts  W.S.W.  of  Warwick.  A Roman 
Catholic  school  chapel,  a hospital  for  infectious  diseases, 
and  a reading  room  have  been  erected.  The  manufacture 
of  needles  has  declined  : in  the  town  there  are  implement 
works,  cycle  works,  and  a brewer)’.  Ana,  1626  acres. 
Population  of  rural  district  (1901),  11,392. 

Alcester,  Frederick  Beauchamp 
Paget  Seymour,  Baron  (1821-1895),  British 
admiral,  son  of  Colonel  Sir  Horace  Beauchamp  Seymour, 
and  cousin  of  Francis  George  Hugh  Seymour,  5th  Marquis 
of  Hertford,  was  bom  on  12th  April  1821.  Entering  the 
navy  in  1834,  he  served  in  the  Mediterranean  and  the 
Pacific,  was  for  three  years  Hag-lieutenant  to  his  uncle  Sir 
George  Seymour,  and  was  promoted  to  be  commander  in 
1847.  He  served  in  Burma  as  a volunteer  in  1852;  was 
made  a captain  in  1854  ; took  the  Meteor  ironclad  lottery 
out  to  the  Block  Sea  and  home  again  in  1856;  was  captain 
of  the  Peloru*  on  the  Australian  station  from  1857  to 
1863,  and  commanded  the  naval  brigade  in  New  Zealand 
during  the  Maori  war,  1860-61,  for  which  he  was  made  a 
C.B.  He  became  a rear-admiral  in  1870;  in  1871-72  he 
commanded  the  flying  squadron;  was  a lord  of  the  Admiralty 
in  1872-74,  and  commanded  the  Channel  fleet,  1874-76. 
On  31st  December  1876  he  was  made  a vice-admiral ; a 
K.C.B.  on  2nd  June  1877.  In  1880-83  he  was  commander- 
in-chief  of  t he  fleet  in  the  Mediterranean,  and  in  1880  had 
also  the  chief  command  of  the  European  squadron  sent  to 
the  coast  of  Albania  as  a demonstration  to  compel  the  Porte 
to  cede  Dulcigno  to  Montenegro.  On  21th  May  1881  he 
was  made  a G.C.B.,  and  ou  6th  May  1882  was  promoted 
to  the  rank  of  admiral.  In  July  1882  he  commanded  at 
the  bombardment  of  Alexandria  and  in  the  subsequent 
operation*  on  the  coast  of  Egypt,  for  which  service  he  was 
raised  to  the  peerago  a*  Baron  Alcester  of  Alcester  in  the 
county  of  Warwick,  received  a parliamentary  grant  of 
£23,000,  the  freedom  of  the  city  of  London,  and  a sword 
of  honour.  On  his  return  from  tho  Mediterranean  he 
was  for  a couple  of  years  again  at  the  Admiralty,  and  in 
1886  he  was  placed  on  tho  retired  list.  For  the  next 
nine  year*  he  lived  chiefly  in  London,  but  latterly  his 
health  was  much  broken,  and  ho  died  on  JOth  March 
1895.  He  was  unmarried,  and  the  jieerage  became 
extinct.  (J-  *•  L*) 

Alcock,  Sir  Rutherford  (1809-1897),  British 
consul  and  diplomatist,  was  the  son  of  Dr  Thomas  Alcock, 
who  practised  at  Ealing,  near  London,  and  himself  followed 
the  medical  profession.  In  1836  he  became  a surgeon  in 
tho  marine  brigado  which  took  jwvrt  in  tho  Carlist  war, 
and  gaining  distinction  by  his  services  was  made  deputy 
inspector -general  of  hospitals.  He  retired  from  th.s 
service  in  1837,  and  seven  years  later  was  appointed  consul 
at  Foochow  in  China,  where,  after  a short  official  stay  at 
Amoy,  he  performed  the  functions,  as  he  himself  expressed 
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it, “of  everything  from  a lonl  chancellor  to  a sheriff" * officer.” 
Foochow  was  one  of  the  forts  opened  to  trade  by  the 
treaty  of  1842,  and  Mr  Alcock,  as  he  then  was,  had  to 
maintain  an  entirely  new  position  with  the  Chinese 
authorities.  In  so  doing  he  was  eminently  successful, 
and  earned  for  himself  promotion  to  the  consulate  at 
Shanghai.  Thither  ho  went  in  1846,  and  made  it  an 
especial  part  of  his  duties  to  su]>crintend  the  establish- 
ment and  laying  out  of  the  British  settlement,  which  has 
developed  into  such  an  imj*ortant  feature  of  British  com- 
mercial life  in  China.  In  1838  he  was  appointed  consul- 
general  in  the  newly-opened  empire  of  Ja|*an,  and  in  the 
following  year  was  promoted  to  be  minister  plenipoten- 
tiary. In  those  days  residence  in  Japan  was  surrounded 
with  many  dangers,  and  the  people  were  intensely  hostile 
to  foreigners.  In  1860  Mr  A l cock’s  native  interpreter  was 
murdered  at  the  gale  of  the  Legation,  and  in  the  following 
year  the  Legation  was  stormed  by  a body  of  Roninn, 
whoso  attack  was  repulsed  by  Mr  Alcock  and  his  staff. 
Shortly  after  this  event  he  returned  to  England  on  leave. 
Already  he  had  been  made  a C.B.  (I860),  and  in  1862  he 
was  made  a knight  commander  of  the  order.  Two  years 
later  he  returned  to  Ja]nan,  and  after  a year’s  further 
residence  he  was  transferred  to  Peking,  where  he  repre- 
sented the  British  Government  until  1871,  when  ho 
retired.  But  though  no  longer  in  official  life  his  leisure 
was  fully  occupied.  He  was  for  some  years  president  of 
the  Royal  Geographical  Society,  and  he  served  on  many 
commissions.  He  was  twice  married,  first  in  May  1841 
to  Henrietta  Mary,  daughter  of  Charles  Bacon,  Esq.,  who 
died  in  1853,  and  secondly  (8tli  July  1862)  to  the  widow 
of  the  Rev.  John  Lowder,  who  died  on  13th  March  1899. 
Ho  was  the  author  of  several  works,  but  the  one  by  which 
he  will  be  known  is  Tl*  Capital  of  the  Tycoon,  which 
appeared  in  1863.  Ho  died  in  London  on  2nd  November 
1897.  (r,  k.  p.) 


Alcott,  Amos  Bronson  (1799-1888),  Ameri- 
can educationalist  nnd  wri  er,  was  bom  in  Wolcott, 
Connecticut,  29th  November  1799.  His  father  was  a 
farmer  and  mechanic,  Joseph  Chatfield  Alcox,  whose 
ancestors,  then  Insuring  the  name  of  Alcoeke,  had  settled 
in  eastern  Massachusetts  in  early  colonial  days.  The 
external  events  in  Amos  Bronson  Alcott’s  long  life  were, 
for  the  most  part,  simple  and  unimportant.  Self-educated 
in  youth,  and  early  thrown  upon  his  own  resources,  he 
l>egan  to  earn  his  living  by  peddling  books  and  merchan- 
dise in  Virginia,  afterward  teaching  in  that  state  and  in 
other  southern  states.  I determined  to  devote  himself  to 
educational  work,  in  1828  he  o^ued,  in  Boston,  a school 
which  became  locally  famous  because  of  his  original 
methods ; his  plan  being  to  develop  self-instruction  on 
the  basis  of  self-analysis,  with  an  ever-present  desire  on  his 
own  part  to  stimulate  the  child’s  personality.  The  feature 
of  his  school  which  attracted  most  attention,  perhaps, 
was  his  scheme  for  the  teacher  receiving  punishment,  in 
certain  circumstances,  at  the  bands  of  an  offending  pupil, 
whereby  the  sense  of  shame  might  be  quickened  in  the 
mind  of  the  errant  child.  The  school  was  not  pecuniarily 
successful,  although  Alcott  had  won  the  affection  of  some 
of  his  pupils,  and  his  educational  exj>eriment8  had 
challenged  the  attention  of  students  of  pedagogy.  After  a 
visit  to  England,  in  1842,  he  founded,  with  two  English 
associates,  at  “ Fruit  lands,-’  in  the  towu  of  Harvard, 
Massachusetts,  a communistic  experiment  at  farm-living 
and  nature-meditation,  as  tending  to  develop  the  best 
powers  of  body  and  soul  This  speedily  came  to  naught, 
I Alcott  wbpuotly  took  up  1m  home  mu  EdmmSoi? 

«"1  »pokc,  a*  opportunity 
offered,  before  the  lyceuina  ” then  common  in  various 


ports  of  the  United  States,  or  addressed  groups  of  heaven 
as  they  invited  him.  These  “conversations,”  asJhe  called 
them,  were  more  or  less  informal  talks  on  a great  range 
of  topics,  spiritual,  astlict ic,  and  practical,  in  which 
| he  emphasised  the  ideas  of  the  school  of  American 
Transeendentalists  led  by  Emerson,  who  was  always  his 
supporter  and  discreet  admirer.  He  dwelt  upon  the 
illumination  of  the  mind  and  soul  by  direct  communion 
, with  the  Creative  Spirit;  ujion  the  spiritual  and  poetic 
' monitions  of  external  nature ; and  upon  the  benefit  to 
: man  of  a serene  mood  and  a simple  wav  of  life.  As 
j regards  the  trend  and  results  of  Alcott’s  philosophic 
| teaching,  it  must  be  said  that,  like  Emerson,  he  was  some- 
times inconsistent,  hazy,  or  abrupt  But  though  he 
formulated  no  system  of  philosophy,  ami  seemed  to  show 
the  influence  now  of  Plato,  now  of  Kant,  or  of  German 
thought  as  filtered  through  the  brain  of  Coleridge,  he  was, 

. like  his  American  master,  associate,  and  friend,  steadily 
i optimistic,  idealistic,  individualistic.  The  teachings  of 
William  Ellery  Channing,  a little  before,  as  to  the  sacred 
1 inviolability  of  the  human  conscience  — anticipating  the 
! later  conclusions  of  Martineau — really  lay  at  the  basis  of 
i the  work  of  most  of  the  Concord  Transeendentalists  and 
| contributors  to  The  Dial , of  whom  Alcott  was  one.  In 
i his  last  years,  living  in  a serene  and  beautiful  old  age  in 
1 his  Concord  home,  where  every  comfort  was  provided  by 
] his  daughter  Louisa  (</.r.),  Alcott  was  gratified  at  being 
; able  to  become  the  nominal,  and  at  times  the  actual,  head 
of  a Concord  summer  school  of  philosophy,  in  which— in 
a rudely  -fashioned  building  next  his  house — thoughtful 
listeners  were  addressed,  during  a part  of  several  succes- 
sive summer  seasons,  on  many  themes  in  philosophy, 
religion,  and  letters.  Of  Alcott’s  published  works  the 
most  important  is  Tablet*  (1868)  ; next  in  order  of  merit 
is  Concord  Day * (1872).  His  Sonnet*  ami  Canzonet*, 
1882,  are  chiefly  interesting  as  an  old  man’s  experiments 
in  verse.  Ho  left  a great  and  symmetrical  collection  of 
personal  jottings  and  memorabilia,  most  of  which  remain 
unpublished.  He  died  in  Boston,  4th  March  1888. 

(c.  F.  K.) 

Alcott,  Louisa  May  (1832*1688),  during  the 
last  quarter  of  the  19th  century  the  favourite  American 
author  of  juvenile  stories  (especially  for  girls),  was  the 
daughter  of  Amos  Bronson  Alcott,  and  though  of  New 
1 England  jiarentage  and  residence,  was  born  in  German- 
town, Pennsylvania,  29th  November  1832.  She  began 
work  at  an  early  age  as  teacher  and  writer,  and  was  an 
amateur  nurse  in  army  hospitals  during  the  civil  war  of 
1861-65.  Her  newspaper  letters,  collected  as  Hospital 
Sketch**  (1863),  displayed  some  power  of  observation  and 
record;  while  Mood*,  a novel  (1864),  despite  its  uncer- 
tainty of  method  and  of  touch,  indicated  the  possibility 
that  Miss  Alcott  might  develop  into  a strong  novelist  of 
character,  with  a sympathetic  insight  into  the  deeper 
springs  of  vital  action.  She  soon  turned,  however, 
to  the  rapid  production  of  stories  for  girls,  and,  with 
the  exception  of  the  cheery  tale  entitled  Work  (1873), 
and  the  anonymous  novelette  A Modem  Meph iitophele* 
(1877),  which  attracted  little  notice,  she  did  not  return 
i to  the  more  ambitious  fields  of  the  novelist.  Her  success 
dated  from  the  appearance  of  the  first  series  of  Little 
Women:  or,  Meg,  Jo,  Beth,  and  Amy  (1868),  in  which, 
with  unfailing  humour,  freshness,  and  lifelikeness,  she 
put  into  story  form  many  of  the  sayings  and  doings  of 
j herself  and  her  sisters.  Little  Men  (1871)  similarly 
| treated  the  character  and  ways  of  her  nephews,  in  that 
house  in  Concord,  Massachusetts,  in  which  Miss  Alcott's 
I industry  had  now  established  her  parents  and  other  mem* 

' b°r!>  of  the  Alcott  family ; but  most  of  her  later  volumes, 
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An  Old  Fashioned  Girl , Aunt  Jo'*  Scrap  Bag  (C  volumes), 
Rose  in  Bloom , Ac.,  followed  in  the  lino  of  Little 
Women,  of  which  the  author's  large  and  loyal  public 
never  wearied.  Her  natural  love  of  Jaipur,  her  wide- 
reaching  generosity,  her  quick  perception,  and  her  fond- 
ness for  sharing  with  her  many  readers  that  cheery  humour 
which  radiated  from  her  personality  and  her  books,  led 
her  to  produce  stories  of  a diminishing  mine,  and  at 
length  she  succumbed  to  overwork,  dying  in  Boston  6th 
March  188#,  two  days  after  the  death  of  her  father  in  the 
same  city.  Miss  Alcott’ft  early  education  had  partly  lioen 
given  by  the  naturalist  Thoreau,  but  luid  chiefly  been  in 
the  hands  of  her  father ; and  in  her  girlhood  and  early 
womanhood  she  had  fully  shared  the  trials  and  poverty 
incident  to  the  life  of  a peripatetic  idealist.  In  a news- 
pajKT  sketch  entitled  “ Transcendental  Wild  Oats,”  after- 
wards reprinted  in  the  volume  SHrer  Pitrhers,  she  narrated, 
with  a delicate  humour,  which  shows  what  her  literary 
powers  might  have  been  if  freed  from  drudgery,  the 
experiences  of  her  family  during  an  cxjieriment  towards 
communistic  “plain  living  and  high  thinking”  in  the 
town  of  Harvard,  Massachusetts,  in  1843.  The  story  of 
her  career  has  been  fully  ami  frankly  told  in  Mrs  Ednali 
D.  Cheney's  Louisa  Mag  Aleott : her  Life,  Letters,  and 
Journals  (1889),  one  of  the  most  noteworthy  of  American 
biographies,  considered  as  an  unconsciously  pathetic  record 
of  a cheery  woman’s  life -sacrifice  for  the  support  and 
comfort  of  her  relatives.  (c.  F.  r.) 

Alcoy,  a town  of  tho  province  of  Alicante,  S|«un. 
It  has  much  grown  in  importance  owing  to  its  manu- 
factures, in  which  that  of  linen  must  lie  included.  New 
jirivate  and  public  schools,  a chamber  of  commerce,  town 
hall,  Wracks,  hospital,  institute,  and  casinos  have  been 
built  and  the  churches  repaired.  It  1ms  been  frequently 
the  scene  of  strikes  and  jxipular  disturbances.  Popu- 
lation (1897),  30,118. 

Alcyonaria.  See  Axthozoa, 

Aldan,  a river  of  Asiatic  Kussia,  East  Siberia,  a right 
bonk  tributary  of  the  l^ena,  rises  in  the  southern  jmrts 
of  the  high  plateau  of  East  Siberia,  flows  mostly  over 
desert  highlands  for  1160  miles  X.E.,  X.,  and  N.W.,  and 
joins  the  Lena  120  miles  below  Yakutsk.  There  are  a 
few  settlements  in  its  lower  course.  Tho  Aldan  Hange  is 
the  name  given  to  the  part  of  the  Stanovoi  bonier  range 
which  faces  the  Sea  of  Okhotsk. 

Aldeburgh,  or  Aldborough,  a municipal  borough 
(1885),  market-town,  and  railway  station  in  the  Wood- 
bridge  parliamentary  division  of  Suffolk,  England,  on  the 
coast,  24  miles  E.N.E.  of  Ipswich.  A small  16th-century 
jnoot-hall,  restored  in  1 855,  is  used  for  corporation  meet- 
u‘g*.  The  church  of  St  Peter  and  St  Paul  was  restored  in 
1882  and  1891.  A jubilee  hall  has  been  erected.  There 
18  1111  excellent  golf  course.  Area,  1972  acres.  Popula- 
tion (1881),  2106  • < 1 89 1 ),  2159;  (1901),  2405. 

Aldershot,  a town  and  parish  of  England,  35  miles 
London  by  rail,  in  the  Basingstoke  parliamentary 
division  of  Hampshire,  situated  one  mile  from  the 
Basingstoke  Canal.  A mere  village  till  1855,  when 
Aldershot  Camp  was  established,  the  town  was  in  1857 
erected  into  a local  government  district,  and  in  1894  was 
created  an  urban  district.  The  ancient  jmrish  church  was 
restored  in  1891.  There  are  a theatre  and  a cottage 
hospital  (1897).  Area  of  urlum  district,  4178  acres. 
Population  (1881),  20,155;  (1891), 25,595;  (1901), 30,974. 

Military  Depot. — “Camp  ” is  no  longer  a suitable  name 
or  the  military  buildings  at  Aldershot.  The  wooden 
its  erected  in  1855,  which  formed  the  North  and  South 
-wops,  were  not  calculated  to  last  many  years,  and  it 

'attic  necessary  to  replace  them  with  permanent  build- 
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i ings.  A commencement  was  made  in  1881,  and  under 
the  Barracks  Act,  1890,  and  the  Military  Works  Acts  of 
1897  and  1899,  large  sums  were  provided  for  completing 
j the  work.  Although  a few  wooden  buildings  remain  for  a 
| time,  the  expenditure  of  nearly  £1,800,000  thus  provided 
| Inis  mode  Aldershot,  at  the  commencement  of  the  20th 
century,  l>y  far  the  largest  assemblage  of  permanent  liar- 
1 racks,  as  well  as  the  greatest  training  station  for  troops, 
in  the  British  Empire. 

i The  Old  North  Camp  is  now  named  Marlborough  Lint*,  with  a 
j three-battery  field  artillery  barrack  and  Tito  infantry  battalion 
I tarrocks  called  after  Mai  Itarough's  victories — Blenheim,  JU1- 
plaquet,  Oudenardc,  RamillicH,  and  Tuurnay.  South  Camp  is 
1 now  mimed  Stanhope  Lines,  after  Mr.  Stanhope,  secretary  of 
state  for  war  when  the  Barracks  Act,  1890,  was  passed  and' the 
reconstruction  commenced  in  earnest.  They  contain  barrack*  for 
the  Royal  Engineers  and  Army  Service  Corps  north  of  the  General 
Parade,  which  stretches  east  and  west,  and  four  infantry  battalion 
barracks  south  of  it,  with  a fifth  at  the  cast,  called  Albucra, 
i Haroaaa,  Corunna,  Maida  (Sicily),  and  II  and  ora  (Egypt),  after 
battles  of  the  wars  with  Franc*,  1793-1815,  in  which  Wellington 
did  not  command.  There  nre  also  barrack*  for  the  Royal  Army 
Medical  Corn*.  The  old  ]*ermancut  barracks  have  been  renamed 
Wellington  Linos,  with  barrack  a for  three  cavalry  regiments, 
west,  east,  and  south  ; for  throe  batteries  of  horse  and  three 
batteries  of  field  artillery  ; and  for  three  infantry  tat tal ions  cal U-d 
Badaiot.  Salamanca,  and  Talavera,  after  Wellington's  victories  in 
the  Peninsula.  For  the  sick  there  are  the  Connaught  Hospital 
in  Marlborough  Lines,  the  Cambridge  Hospital  in  StanLope 
Lines,  and  the  Union  Hospital  in  Wellington  Lines,  besides  the 
Louise  Margaret  Hospital  for  women  and  children  alongside  Cam- 
bridge Hospital,  and  the  infection  hospital  on  the  isolated  Thorn- 
hill, half  for  men  and  half  for  women  and  children.  The  build- 
ings in  Wellington  Lines,  for  the  most  part  completed  about 
1857,  arc  in  some  respects  not  up  to  the  modern  standard,  but 
i those  in  Stauhojie  and  Marlborough  Lines  may  be  regarded  as 
j typical  examples  of  modern  barracks  and  hospitals. 

I The  drainage  of  the  station  is  all  modern  and  of  the  best 
J description,  and  the  sewage  is  disposed  of  on  a sewage  farm 
; worked  by  an  expert,  under  the  direction  of  the  War  Department, 
with  the  primary  object  of  meeting  all  sanitary  requirements,  not 
* of  making  a profit.  The  water-supply  is  partly  from  the  Aldershot 
! Water  Company,  and  partly  from  springs  ami  reservoirs  collecting 
< water  from  a reserved  area  of  War  Dcjuirtnient  itroperty.  The 
' lighting  of  Wellington  L ues  is  by  gas,  and  Stanhope  and  Marl- 
: borough  Lints  are  lighted  by  electricity. 

j Most  of  the  barrack*  nre  largo  enough  to  accommodate  not 
I only  the  units  they  are  constructed  for,  out  also  detachment*  of 
I soldiers  from  other  stations  who  are  going  through  courses  of 
I instruction.  Including  these  detachments  and  the  large  number 
I of  soldiers'  wives  and  children  for  whom  quarter*  are  provided, 

1 the  population  of  the  station  may  at  times  roach  a total  of  24,000, 
with  4000  or  more  horses. 

| Besides  the  regimental  buildings  there  are  a large  number  of 
! buildings  for  garrison  purposes,  in  addition  to  the  hospitals 
! already  mentioned  j such  as  quartan  and  office*  for  general,  staff, 

. and  departmental  officers,  with  the  warrant  and  non-commissioned 
officers  employed  under  them ; the  supply  depot  with  abattoir  and 
bakery,  whence  the  garrison  is  supplied  with  rations  both  of  food 
and  forego  ; the  ordnance  stores,  where  are  kept  all  kinds  of 
1 military  stores  and  mobilization  cquij  Hunt,  barrack  stores  fur 
j furniture  and  bedding,  engineer  shops  ami  stores  for  services 
j performed  by  the  Royal  Engineers,  the  balloon  establishment 
fur  the  manufacture  of  military  balloons,  the  vaccine  c-tablisb- 
nient  for  tho  production  of  oalf-lympli  for  the  army,  the  military 
I prison,  fire  brigade  stations,  five  churches,  recreation  grounds  for 
I officers  and  nu  n,  school*  for  the  literary  instruction  of  adults  and 
children,  and  especially  those  military  technical  .schools  which 
form  one  of  the  chief  features  of  Aldershot  as  a training  station. 
These  technical  school*  are  as  follows : army  cookery  school,  for 
training  cooks  who  shall  not  only  cook  for  soldiers,  but  also  teach 
; them  to  cook  for  themselves  ; army  gymnastic  school,  for  the 
gymnastic  instruction  of  the  troops  at  Aldershot,  and  especially 
for  training  instructors  for  other  stations ; Army  Service  Corps 
school,  for  instruction  of  Army  Service  Corps  officers  in  their 
duties;  army  signalling  school,  for  training  signaller*;  army 
veterinary  school,  for  training  of  officers  and  men,  the  latter  as 
farriers  ; ballooning  school,  for  instruction  and  training  of  officer* 
and  men  in  the  management  of  balloons  ; mounted  infantry 
school,  for  instruction  of  officers  and  men  in  the  duties  of  mounted 
1 infantry,  the  whole  training  of  which  force  is  carried  out  at 
! Aldershot ; training  school  for  Royal  Army  Medical  Corps,  for 
mining  officers  ana  men  for  their  duties  in  hospital  and  field. 

I The  work  of  these  school*  is,  however,  only  a small  part  of  the 
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mitiUry  training  afforded  .t  Aid.r,l»t  ‘ ^rigiuX 

very  iraj^rUnt  branch^  for  *hich  Aldershot  *a 

started  and  for  the  carrying  out  of  which  a considerable  exteul 

£22  “ jd,  musketry,  com W 

tiaiii\ncr  and  field  days.  For  these  purposes  a l uge  tract  ot 

land  was  purchased  between  1854  and  1800,  and  since  then 

additional  prop-Tty  has  Wen  acquired  from  time  to  time, , «o 

that  at  present  it  extends,  though  with  many 

over  an  area  about  91  miles  in  extreme  length  by  U mil*  in 

extreme  width.  In  addition  to  this  there  is  Uij  bnd  «* 

hurst  and  the  Staff  College,  about  «i  mllea  dtaUut. 

Wolmtr  Forest,  12  miles  distant.  The  musketry  practice  of  the 
troops  at  Aldershot  is  carried  out  at  the  Ash  ranges  J «»w  east 
of  the  barracks  while  the  Pirbrjght  ranges,  aloiJgsido  lbo&o  of  the 
National  Ride  Association  at  ISislcy,  arc  utilized  by  the Jhous*- 
hohi  cavalry  and  guards,  who  are  encamped  there  in  hucceasion. 
Suitable  land,  within  an  easy  march  ol  the  barracks,  is  utilix 1 
for  company,  battalion,  and  brigade  training  of  infantry,  while 
the  mounted  branches  work  over  a wider  area,  and  the  engineers 
carry  out  their  practices  where  moat  convenient,  for  uen  nu>» 
of  tin*  three  arms*— cavalry,  artillery,  and  infantry— the  whole  of 
the  War  Deportment  property  is  available. 

Besides  the  troops  in  barracks,  during  the  drill  season  there  is 
often  a considerable  force  in  camp,  both  regular  troops  from  other 
stations,  and  militia  and  volunteer*.  Some  sixty  camping  ground* 
have  Wen  specially  prepared  for  them,  so  that,  including  the 
regular  garrison,  sometimes  as  many  as  40,000  troops  have  been 
concentrated  at  the  station  for  training  and  maureuvre*. 


(H.  bo.) 

Aldrich,  Thomas  Bailey  (1836  - — ), 
American  author,  was  born  in  Portsmouth,  New  Hamp- 
shire, on  the  11th  November  1836 ; his  birthplace  being 
the  “ ltivermouth  ” of  several  of  his  longer  and  shorter 
stories,  while  the  Piscataqua  river,  the  Isles  of  Shoals, 
ami  other  scenes  familiar  to  his  boyhood,  are  frequently 
commemorated  in  his  prose  and  verse.  His  early  life— 
partly  described  in  his  Story  of  a Bad  Boy  (1869),  in 
which  “Tom  Bailey”  is  the  juvenile  hero— was  spent  in 
business  offices  in  Now’  Orleans  and  New  York,  until  his 
literary  tastes  led  him  to  become  a contributor  to  various 
newspapers  in  the  latter  city.  Between  1856  and  1859 
he  was  on  the  staff  of  the  New  York  Home  Journal,  then  , 
edited  by  the  once  popular  poet  N.  P.  W ill  is ; while  duri  ng  i 
a part  of  the  civil  war  he  was  editor-in-chief  of  the  A eiv 
York  Illustrated  Newt,  the  most  graphic  of  the  pictorial 
recorders  of  that  conflict.  These  journalistic  experiences 
brought  him  into  close  relations  with  Stedman,  Stoddard, 
Taylor,  Whitman,  the  sculptor  Launt  Thompson,  and 
many  others  of  the  younger  writers  ami  artists  of  the 
“sixties,”  some  of  whom  essayed  to  set  up  a mild  Bohemia 
in  the  American  metropolis.  In  later  years  ho  edited  the 
eclectic  (and,  for  a time,  illustrated)  weekly  Every  Saturday, 
Boston,  between  1870  and  187 d,  and  The  Atlantic  Monthly 
for  nine  years,  beginning  with  1881.  Aldrich's  successive 
books  of  verse,  chiefly  The  Ballad  of  Babie  Bell  (1856), 
Pampinea , ami  Other  Poems  (1861),  Flower  anti  Thorn 
(1876),  Friar  Jerome* s Beautiful  Book  (1881),  Thirty-six 
Lyrics  and  Twelve  Sonnets  (1881),  Mercedes  and  Later 
Lyrics  (1883),  Wfndham  Tower*  (1889),  and  the  collected 
editions  of  1865  and  188*2,  showed  him  to  be  a poet  of 
lyrical  skill,  dainty  touch,  and  felicitous  conceit,  the 
influence  of  Herrick  being  constantly  apparent.  He  has 
repeatedly  essayed  the  long  narrative  or  dramatic  poem, 
but  seldom  with  success,  save  in  such  earlier  work  as 
Gamaul  llall  in  the  1865  collection.  But  no  American 
poet  lias  shown  more  skill  in  describing  some  single 
picture,  mood,  conceit,  or  episode.  The  best  things  ho 
has  written  are  such  lyrics  as  “ Hcsperidea,”  “When  the 
Sultan  goes  to  Ispahan,”  “Before  the  Rain,”  “Nameless 
Pain,”  “The  Tragedy,”  “Seadrift,”  “Tiger-Lilies,”  “The 
One  White  Row,”  “ Palabras  Carinosas,”  “ Destiny,”  or 
the  eight-line  poem  “ Identity,”  which  did  more  to  spread 
Aldrich's  reputation  than  any  of  his  writing  after  the 
“ Rabio  Bell  ” of  1856.  Beginning  with  the  collection  of 
stories  entitles!  Marjorie  Daw  and  Other  People  (1873), 


Aldrich  applied  to  bis  later  prose  work  that  minute  care 
in  composition  which  had  previously  characterized  his 
verse— taking  a neat,  new,  or  salient  situation,  and  setting 
it  before  the  render  in  a pretty  combination  of  kindly 
realism  and  reticent  humour.  In  the  novels  of  Prudence 
Palfrey  < 1S74),  The  tjneen  of  Sheha  (18.7),  and  1U 
Stillwater  Tragedy  (1880),  there  U more  rapid  action; 
but  the  Portsmouth  pictures  in  the  first-named  arc  elabor- 
ated with  the  affectionate  touch  shown  in  the  shorter 
humorous  talc,  .1  Rimmumth  Romano.  In  is  Old  hum 
l„,  ^ Sea  (1893),  the  author’s  birthplace  was  once  more 
I commemorated  in  plainer  colours,  while  travel  and  dcMTip- 
I tion  are  the  theme  of  the  chapters  entitled  h ratal  Mu- 
I m to  Path  (1883),  though  the  portrayals  are  still  those 
of  a poet  and  humorist. 

Atcardi  Aleardo,  Cocxt  (1812-1878),  Italian 
poet,  was  bora  at  Verona,  4th  November  1812,  and  thus 
won  after  Ills  birth  became  an  Austrian  subject.  Inspired 
from  his  cradle  with  a hatred  of  the  foreigner^  he  lo^ 
himself  disqualified  for  the  |iosition  in  the  public  secure 
to  which  hi.  rank  wo, .Id  have  entitled  hnn  and 1 ^.blo 
to  publish  his  patriotic  verses.  Arnaldo  da 
narrative  poem,  nevertheless  appeared  “ 184;' 
revolutionary  year  1848  made  an  opening  tor  his  Letter*  a 
Maria.  He  took  an  active  part  in  the  popubr 
and  was  for  some  time  imprisoned.  In  18oG  he  produced 
the  finest  of  his  pieces,  an  ode  to  the  maritime  cities  ot 
Italy,  and  in  1 838  a poem  on  his  own  misfortunes.  Alter 
the  expulsion  of  the  Austrians  fro...  tsaidardy  hc  rcnirmd 
to  Verona,  published  his  poems  m a collected  edition, 
became  professor  at  tlio  Acailemy  of  Fine  Art,  ■"‘-■mis  . 

the  Italian  Parliament,  and  eventually  senator.  He  dad 
on  17th  July  1878.  Aleardi’s  warmth  of  patriotic,  feeling 
hardly  finds  adequate  expression  in  his  poetry  • 1 

merit  to  excel  in  description,  but  his  fault  to  substitute 
description  for  action. 

A I efi . See  N ew  Caledonia. 

Alemteio,  a southern  province  of  Portugal,  meas- 
uring IsTffiong  from  S.  to  S„  and  60  Mb  ™ - 

breodth,  with  an  area  of  9425  square  miles,  and  1-q.i.Ut.on 

393,054 ; density,  4 l'i  inhalritantato  tho  sq^  imfe 
homes  ill  this  province  embrace  the  Alter  breed,  th 
the  kingdom.  Marble  is  found,  and  there  are  copper 
iron  mines.  Mineral  waters  exist  at  Aljustrel,  fabejo 

I Vide,  Mertok,  Onguella,  l’ortalegre  ^U2el*  f "tottery  ai 
Cloth  is  manufactured  at  ior.alcgre  and  l ]f  - 
Estremo*.  The  only  port  is  Villa  Nova  de  BrhUonto. 
There  arc  meteorological  stations  at  tv  ora,  ja, 

Gatnpo  Maior. 

Aleppo.  (l)a  viliyet  of  Asiatic  Turkey,  in 
Syria.  The  mountain  districts,  which  omip)  near . 
the  area,  are  rich  in  mineral  wealth,  and  the  large 
plains  are  fertile  but  uncultivated,  ilinera  "P  8- 
numerous.  Nearly  all  the  external  trade  ^ ttough 
Alexamlretta ; the  average  annual  value  of  the  expo 
1896-98  was X 1 ,075, 453, and  of  importaX2,014,01-.  I«I  » 
lation.  995,800  (Moslems  and  Ansaneh,  ' ’ 41. 

tiaus,  183,400  ; Jews,  20,000).  (2)  The  chief  town  of  the 
vilayet,  situated  near  the  edge  of  the  Syrian  dese  , 
fertile  valley,  almost  enclosed  by  limestone  hills,  thjw« 

I which  runs  the  Kowrik  {Chaim).  Its  former  .uit'C.rUtm-o 
i ami  rapid  recovery  from  repeated  disaster  were  n 
position  on  the  caravan  route  to  Baghdad,  ^en?  ’ , A 
\ India.  Its  large  trade  led  to  the  establisbme 
I British  consulate  and  factory  in  the  reign  of  1 
The  opening  of  the  sea  route  to  India  affected  its  pro»]^ 
but  it  is  still  the  euqiorium  of  Northern  Syria,  an 
! nected  with  its  port  Alexandretta  by  a carriage  roa» 
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miles).  Aleppo  was  a place  of  importance  2000  years  B.C., 
and  is  mentioned  in  Egyptian  and  Assyrian  inscriptions. 
It  was  enlarged  and  called  Berasa  by  Seleucus  Nicator,  but 
tlie  old  name  afterwards  reasserted  itself  under  the  form 
HaUh.  It  was  rebuilt  after  an  earthquake  in  the  12th 
century  by  the  famous  Nur  ed-DIn,  and  was  closely  con- 
nected with  the  history  of  Salad  in  and  his  successors.  The 
town  has  always  retained  its  Arab  character,  and  the 
Christians  and  Jews  have  their  own  quarters.  Population, 
129,000  (Moslems,  98,000;  Christians,  23,000;  Jews, 
$.000).  It  is  the  scat  of  a British  consulate. 

Alessandria,  chief  town  of  the  Italian  province 
of  the  same  name,  situated  almost  entirely  ujwn  the 
right  hank  of  the  river  Tanaro,  slightly  to  the  west  of  its 
confluence  with  the  Bunnida.  It  is  distant  57  miles  from 
Turin  by  rail.  The  population  numbers  70,000,  half 
living  in  the  city  proper  and  half  in  the  suburbs.  Ales- 
sandria is  therefore  divided  into  two  municipal  districts, 
the  one  within,  the  other  outside  the  walls.  It  is  the 
headquarters  of  the  second  army  corps.  From  a military 
point  of  view  its  importance  is  great,  its  citadel  being 
considered  one  of  the  princi{ial  bulwarks  of  Italy  anti 
the  strategic  key  of  Piedmont.  The  interior  of  the 
cathedral  was  recently  restored  in  Branrantesque  style,  ac- 
cording to  designs  by  Count  Mella.  Among  public  buildings 
an*  the  provincial  and  municipal  jialaces,  the  civil  hospital, 
lately  remodelled  in  accordance  with  modern  hygienic 
exigencies,  the  synagogue,  the  lunatic  asylum,  the  episcopal 
seminary,  the  library,  and  the  municipal  theatre.  The 
cattle  market  with  its  vast  roofing  and  j»enH  is  the  most 
iiujwrtant  in  Italy.  Education  is  provided  for  by  a royal 
lyceum-gymnasium,  by  a technical  school  and  an  institute, 
and  by  a normal  female  school.  In  regard  to  charitable 
institutions  Alessandria  is  provided  with  a foundling 
hospital,  a refuge  for  mendicants,  and  several  asylums  and 
hospitals.  More  than  50  mutual  benefit  associations  pro- 
vide for  the  insurance  of  the  working  classes,  while  an  im- 
portant savings  bank  testifies  to  the  thrift  of  the  imputation. 
The  principal  monuments  are  statues  to  the  liberal  states- 
man Urbano  Kattazzi,  to  Andrea  Vochieri,  and  to  the 
Alessandria  ns  who  fell  during  the  Risorgimento.  The 
fbiuf  manufactures  are  furniture-making,  hat-making,  and 
^on-smelting.  Trade  is  favoured  by  the  circumstance  that 
the  town  stands  at  the  converging  point  of  several  valleys, 
rich  both  in  industrial  and  agricultural  products,  (a.  Vx.) 

Aleutian  Island*.  See  Alaska. 

Alexander  II.  (1818-1881),  emperor  of  Russia, 
eldest  son  of  Nicholas  I.,  was  born  on  29th  April  1818. 
llis  early  life  gave  little  indication  of  his  subsequent  activity, 
^nd  up  to  the  moment  of  his  accession  in  1855  no  one  ever 
imagm€d  that  he  would  be  known  to  posterity  as  a great 
reformer.  In  so  far  as  lie  had  any  decided  political  con- 
victions, he  seemed  to  be  animated  with  that  reactionary 
spirit  which  was  predominant  in  Europe  at  the  time  of  his 
birth,  and  continued  in  Russia  to  the  end  of  his  father’s 
f*l8n-  In  the  |>eriod  of  thirty  years  during  which  he  was 
mur apparent,  the  moral  atmosphere  of  St  Petersburg  was 
'cry  unfavourable  to  the  development  of  any  originality  of 
thought  or  character.  It  was  a time  of  government  on 
Hmrtinet  principles,  under  which  all  freedom  of  thought 
. private  initiative  were  as  far  as  jxwsible  suppressed 
vigorously  by  the  administration.  Political  topics  were 
udiously  avoided  in  general  conversation,  and  books  or 
■•^"papers  in  which  the  most  keen-sccntcd  press-censor 
couJd  detect  the  least  odour  of  political  or  religious  free- 
unking  were  strictly  prohibited.  Criticism  of  existing 
authorities  was  regarded  as  a serious  offence.  The  common 
1«  iceman,  the  insignificant  scribe  in  a public  office,  ami 
tV<!n  actors  in  the  “ imperial " theatres,  were  protected 


I against  public  censure  as  effectually  as  the  Government 
I itself ; for  the  whole  administration  was  considered  as  one 
and  indivisible,  and  an  attack  on  the  humblest  representa- 
tive of  the  imperial  authority  was  looked  on  as  an  indirect 
attack  on  the  fountain  from  which  that  authority  flowed. 
Such  was  the  moral  atmosphere  in  which  young  Alexander 
Nicolaevitch  grew  up  to  manhood.  He  received  the  educa- 
tion commonly  given  to  young  Russians  of  good  family  ut 
that  time— a smattering  of  a great  many  subjects,  and  a 
good  practical  acquaintance  with  the  chief  modern  European 
languages.  Like  so  many  of  his  countrymen  he  displayed 
great  linguistic  ability,  and  his  quick  ear  caught  up  even 
jieculiarities  of  dialect.  HLs  ordinary  life  was  that  of  an 
officer  of  the  Guards,  modified  by  the  ceremonial  duties 
incumbent  on  him  os  heir  to  the  throne.  Nominally  he 
held  the  jiost  of  director  of  the  military  schools,  but  he 
took  little  personal  interest  in  military  affairs.  To  the 
disappointment  of  his  father,  in  whom  the  military  instinct 
was  ever  predominant,  he  showed  no  love  of  soldiering, 


Alexavdkm  ii. 

(Pro**  a ji katogrxrph  by  II'.  if  D.  lb*rney,  London.) 


and  gave  evidence  of  a kindliness  of  disposition  and  a 
tender-heartedness  which  were  considered  out  of  place 
in  one  destined  to  become  a military  autocrat.  These 
tendencies  hail  been  fostered  by  hiH  tutor  Zhukovski,  the 
amiable,  humanitarian  poet,  who  had  made  the  Russian 
public  acquainted  with  the  literature  of  the  German 
romantic  school,  and  they  remained  with  him  all  through 
life,  though  they  did  not  prevent  him  from  being  severe 
in  his  official  position  when  he  believed  severity  to  be 
necessary.  In  1841  he  married  the  daughter  of  the  Grand 
Duke  Ludwig  IL  of  Hesse,  Maximilienne  Wilhelm  ine 
Marie,  thenceforward  known  as  Maria  Alexandrovna,  who 
boro  him  six  sons  and  two  daughters.  He  did  not  travel 
much  abroad,  for  his  father,  in  his  desire  to  exclude  from 
Holy  Russia  the  subversive  ideas  current  in  Western 
Europe,  disapproved  foreign  tours,  and  could  not  con- 
sistently encourage  in  bis  own  family  what  ho  tried  to 
prevent  among  the  rest  of  his  subjects.  In  the  yeans, 
however,  immediately  preceding  his  accession,  ho  was 
entrusted  with  several  missions  to  the  courts  of  Berlin  and 
Vienna.  On  2nd  March  1855,  during  the  Crimean  war, 
he  succeeded  to  the  throne  on  the  death  of  his  father. 

S.  I.  — 33 
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The  first  year  of  the  new  reign  wm  devoted  to  the 
prosecution  ofthe  war,  and,  after  the  fall 
to  negotiations  for  peace.  Then  began  a period  of  rad.od  | 
reforms,  recommended  by  pubUc  opinion  and  carried  out 
hv  the  autocratic  power.  The  role  of  Nicholas,  which 
had  sacrificed  all  other  interests  to  that  of  making  Kuwa 
an  irresistibly  strong  military  power,  had  been  tnjrf  by 
the  Crimean  war  and  found  wanting.  A new  system 
must,  therefore,  be  adopted.  All  who  had  any  pretensions 
to  enlightenment  declared  loudly  that  the  country  lmd 
been  exhausted  and  humiliated  by  the  war,  and  that  the 
only  way  of  restoring  it  to  its  propr  position  in  Euroi«i 
was  to  develop  ita  natural  resources  and  to  reform 
thoroughly  all  branches  of  the  administration  The 
Government  found,  therefore,  in  the  educated  classes  a 
new  born  public  spirit,  anxious  to  assist  it  >n  any- work  of 
reform  that  it  might  think  fit  to  undertake,  fortunately 
for  llusaia  the  autocratic  power  was  now  in  the  hands  ot 
a man  who  wan  impressionable  enough  to  be  deeply  mnu- 
cuced  by  the  spirit  of  the  time,  and  who  had  sufficient 
prudence  and  practical  common-sense  to  prevent  his  being 
carried  away  by  the  prevailing  excitement  into  the  dangerous 
region  of  Utopian  dreaming.  Unlike  some  of  his  prede- 
cessors, he  had  no  grand,  original  schemes  of  his  own  to 
impose  by  force  on  unwilling  subjects,  and  no  pet  crotcheta 
to  lead  hia  judgment  astray ; and  he  instinctively  looked 
with  a suspicious,  critical  eye  on  the  panaceas  winch  more 
imaginative  and  less  cautious  people  recommended.  These 
trait  i of  character,  together  with  the  peculiar  circumstances 
in  which  he  was  placed,  determined  the  part  which  he  was 
to  plav.  He  moderated,  guided,  and  in  great  measure 
realized  the  reform  aspirations  of  the  educated  classes. 
Though  he  carefully  guarded  his  autocratic  rights  ami 
privileges,  and  obstinately  resisted  all  efforts  to  push  him 
farther  than  he  felt  inclined  to  go,  he  acted  for  several 
years  somewhat  like  a constitutional  sovereign  of  the  Con- 
tinental type.  At  first  he  moved  so  slowly  that  many  of 
the  impatient,  would-lw  reformers  began  to  murmur  at  the 
unnecessary  delay.  In  reality  not  much  time  was  lost. 
Soon  after  the  conclusion  of  peace  imjiortant  changes  were 
made  in  the  legislation  concerning  industry  and  commerce, 
and  the  new  freedom  thus  accorded  produced  a large 
number  of  limited  liability  companies.  At  the  same  time 
platis  were  formed  for  constructing  a great  network  of 
railways,  partly  for  the  purpose  of  developing  the  natural 
resources  of  the  country,  and  partly  for  the  purpose  of 
increasing  its  powers  of  defence  and  attack-  Then  it  was 
found  that  further  progress  was  blocked  by  a great  obstacle, 
ilmaadpm-  the  existence  of  serfage ; and  Alexander  II. 
tionotthe  showed  that,  unlike  his  father,  he  meant  to 
«rf..  grapple  boldly  with  the  difficult  and  dangerous 
problem.  Taking  ml  vantage  of  a petition  presented  by 
the  Polish  landed  proprietors  of  the  Lithuanian  provinces, 
praying  that  their  relations  with  the  serfs  might  be 
regulated  in  a more  satisfactory  way— meaning  in  a way 
more  satisfactory  for  the  proprietors — he  authorized  the 
formation  of  committees  “ for  ameliorating  the  condition 
of  the  peasants/'  and  laid  down  the  principles  on  which 
the  amelioration  was  to  be  effected.  This  was  a decided 
step,  and  it  was  followed  by  one  still  more  significant. 
Without  consulting  his  ordinary  advisers,  his  Majesty 
ordered  the  minister  of  the  interior  to  send  a circular  to 
the  provincial  governors  of  Enrojsam  Russia,  containing  a 
copy  of  the  instructions  forwarded  to  the  governor-general 
of  Lithuania,  praising  the  supposed  generous,  patriotic  in- 
tentions of  the  Lithuanian  landed  proprietors,  and  suggest- 
ing that  perhaps  the  landed  proprietors  of  other  provinces 
might  express  a similar  desire.  The  hint  was  taken,  of 
course,  and  in  all  provinces  where  serfage  existed  emanci- 
pation committees  were  formed.  The  deliberations  at  once 


rained  a host  of  important,  thorny  questions.  The  eman- 
cipation was  not  merely  a humanitarian  question  capable 
of  being  solved  instantaneously  by  imperial  ukax.  It 
contained  very  complicated  problems  affecting  deeply 
the  economic,  social,  and  political  future  of  the  nation 
Alexander  II.  had  little  of  the  sfiecial  knowledge glutted 
for  dealing  successfully  with  such  problems,  and  lie  had 
to  restrict  himself  to  choosing  between  the  different 
measures  recommended  to  him.  The  mam  point  a 
issue  was  whether  the  serfs  should  become  agricultural 
labourers  dependent  economically  and  administratively  on 
the  landlords,  or  should  be  transformed  into  a daas  of 
independent  communal  proprietors.  The  emperor  gave 
his  support  to  the  latter  project,  and  the  Russmn  peltry 
accordingly  acquired  rights  and  privileges  such  as  are 
Tniorod  by  noedher  peasantry  in  Euro,*.  In  the  numerous 
other  questions  submitted  to  him  lie  began  by  cons'dting 
carefully  the  conflicting  authorities,  and  while  leaning 
/rule  rather  to  the  side  of  those  who  were  known  ss 
“Liberals,”  he  never  went  so  far  as  they  desired,  and 
ahvavs  sought  some  middle  course  by  which  cot>fl,cilT1s 
Sta^ht  be  reconciled.  On  the  3rd  of  March  1861 , 
the  sixth  anniversary  of  his  accession,  the  I ^ 

law  was  signed  and  published.  Other  re  n 

in  quick  succession  during  the  next  fi  ..y-n 

1 army  and  navy  organisation,  a new  judicial 
1 on  the  French  model,  a new  penal  code  “da  greatly 
simplified  system  of  civil  and  criminal  p , 

elaborate  scheme  of  local  self-government  for  the  rmal 
dUteicte  and  the  large  towns,  with  d«ti™  «m«mbh» 
possessing  a restricted  right  of  taxation,  and  a new  rural 
and  municqial  police  under  the  three  ion  . piv 

of  the  interior.  These  new  institutions  we  e ^ 

better  than  the  old  ones  which  they  rasplaoed,  but  tb.  > 
did  not  work  such  miracles  as  inexpenenred  enftm^u. 
exnected  Comparisons  were  made,  not  with  the  { t, 
X/;  ideal  steteof  things  which  nvvcr  ex.^  in  H^ 
or  elsewhere.  Hence  arose  a general  feoling  of  tit^,q*«'^ 
meat,  which  acted  on  different  natures  in 
Some  of  the  enthusiasts  sank  into  a sceptical,  0'r 

frame  of  mind;  while  others,  «th/^u“D^Mure 
capable  of  more  lasting  excitement,  hll<f 

to  the  fact  that  only  half-measures  and  temproroi**  the 
been  adopted  by  the  Government.  Thus  aPI{“"*|  ^an.l 
educated  classes  two  extreme  group:  on  the 
the  discontented  Conservatives,  who  recon.ni  ended la , retera 
to  a more  severe  disciplinarian  nfytsis , an 
the  discontented  Radicals,  who  would  *>“0  been  ratmto 
with  nothing  less  than  the  adoption  of  a then  ug  gj  mg 
socialistic  i>rogramme.  Between  the  two  ex  rem  b]. 
discontented  Moderates,  who  mdulgcd  lreely  ' > ^ 

without  knowing  how  the 

was  to  be  remedied.  For  some  years  t 5 1 . ’ 

his  sound  common-sense  and  dislike  o esagge  ’ 
the  balance  fairly  between  the  two  ftremes,  but  lung 
years  of  uninterrupted  labour,  anxiety,  a , jj  |n 

meat  weakened  his  real  for  reform,  “dwhenjrnh^ 
assumed  more  and  more  the  form  of.81*  .Snot  severe 
revolutionary  agitation,  he  felt  constraiue 
repressive  measures.  kind. 

The  revolutionary  agitation  was  of  a tcrf  \ , aIltl 
It  was  confined  to  auction  of  the _i educated 
emanated  from  the  universities  and  higher  ec  ,ntich 

At  the  beginning  of  the  reform  pnod  there 
enthusiasm  for  scientific  as  oppsed  tee  , , |,;1t 

Russia  required,  it  was  said,  not  \ ^tural 

practical,  scientific  men,  rapble  of  developing 
resources.  The  Government,  in  accordance  witu  slhI0ua. 
this  view,  had  encouraged  scientific  studies  Mmo 
until  it  discovered  to  its  astonishment  that  there 
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mysterious  connexion  between  natural  science  and  revolu- 
tionary tendencies.  Many  of  the  young  men  and  women, 
who  were  supposed  to  be  qualifying  as  socialists  in  the 
various  spheres  of  industrial  and  commercial  enterprise, 
were  in  reality  devoting  their  time  to  considering  how 
human  society  in  general,  and  Kussian  society  in  jiarticular, 
could  be  reconstructed  in  accordance  with  the  latest  physio- 
logical, biological,  and  sociological  principles.  Some  of 
these  young  |>eople  wished  to  put  their  crude  notions 
immediately  into  practice,  and  as  their  desire  to  make 
gigantic  socialist  exi>eriments  naturally  alarmed  the  Govern- 
ment, their  activity  was  opposed  by  the  police.  Many  of 
them  were  arrested  and  imprisoned  or  exiled  to  distant 
provinces,  but  the  revolutionary  work  was  continued  with 
unabated  zeaL  Thus  arose  a struggle  between  the  youth- 
ful, hot-headed  partisans  of  revolutionary  physical  science 
and  the  zealous  official  guardians  of  }>olitical  order — a 
struggle  which  has  made  the  strange  term  Nihilism  a 
familiar  word  not  only  in  Russia  but  also  in  Western 
Europe.  The  movement  gradually  assumed  the  form  of 
terrorism,  and  aimed  at  the  assassination  of  prominent 
officials,  and  even  of  the  emperor  himself,  and  the  natural 
result  was  that  the  reactionary  tendencies  of  the  Govern- 
ment were  strengthened. 

In  foreign  policy  Alexander  II.  showed  the  same  qualities 
of  character  as  in  internal  affaire,  ever  trying  prudently  to 
steer  a middle  cuurse.  When  he  came  to  the 
throne,  a peace  |>olicy  was  imj>osed  on  him  by 
circumstances.  The  Crimean  war  was  still  going 
°®i  hit  as  there  was  no  doubt  as  to  the  final  issue,  and 
the  country  was  showing  symptoms  of  exhaustion,  he  con- 
cluded }ieace  with  the  Allies  as  soon  as  ho  thought  the 
national  honour  had  been  satisfied.  Prince  Gortchakoff 
could  then  declare  to  Eurnj>e,  “ La  Ilu**ie  nt  boud*  ptu  ; 
die  mnauiUe  ” ; and  for  fifteen  years  he  avoided  foreign 
complications,  so  that  the  internal  strength  of  the  country 
might  bo  developed,  while  the  national  pride  and  ambition 
received  a certain  satisfaction  by  the  exi>onsion  of  Russian 
influence  and  domination  in  Asia.  Twice,  indeed,  during 
dmt  period  the  chancellor  ran  the  risk  of  provoking  war. 
l«e  first  occasion  was  in  1863,  when  the  Western  Powers 
seemed  inclined  to  interfere  in  the  Polish  question,  and 
the  Russian  chancery  declared  categorically  that  no  inter- 
ference would  be  tolerated.  The  second  occasion  was 
during  the  Franco -German  war  of  1870-71,  when  the 
Cabinet  of  St  Petersburg  boldly  declared  that  it  considered 
rt*elf  no  longer  bound  by  the  Black  Sea  clause  of  tko 
lreuty  of  Paris.  On  both  these  occasions  hostilities  were 
^verted.  Not  so  on  the  next  occasion,  when  Russia  ahan- 
oned  her  attitude  of  rrcudllemenl.  When  the  Eastern 
question  was  raised  in  1875  by  the  insurrection  of  Herze- 
govina, Alexander  II.  had  no  intention  or  wish  to  provoke 
u great  European  war.  No  doubt  he  was  waiting  for  an 
S'°v!llnity  rocover*n8  portion  of  Bessarabia  which 
. ^ n cyd°d  by  the  Treaty  of  Paris,  and  he  perceived 

in  the  disturbed  state  of  Eastern  Europe  a jiossibility  of 
t t-^C  <*e8^ret*  rectification  of  frontier,  but  he  hoped 

witLv 1 k*8  !mrIM*,e  hy  diplomatic  means  in  conjunction 
ui  Austria.  At  the  same  time  he  was  anxious  to  obtain 
0r  e Christians  of  Turkey  wane  amelioration  of  their 
0011  tion,  and  to  give  thereby  some  satisfaction  to  his 
own  subjects.  As  autocratic  ruler  of  the  nation  which 
(Ml  co.ns*^ered  itself  the  defender  of  the  Eastern 
wdox  faith  and  the  protector  of  the  Slav  nationalities, 
remain  inactive  at  such  a crisis,  and  he 
wh'  hA ' himself  to  drift  into  a jaisition  from 

ic  ic  could  not  retreat  without  obtaining  some  tangible 
press  ^I’P^hig  that  the  Porte  would  yield  to  diplomatic 
^ are  menace  so  far  as  to  make  some  reasonable  ; 
^lona,  he  delivered  his  famous  Moscow  speech,  in  ! 
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which  he  declared  that  if  Europe  would  not  secure  a better 
position  for  the  oppressed  Slavs  he  would  act  alone.  The 
diplomatic  pressure  failed,  and  war  became  inevitable. 
During  the  camj>aign  he  displayed  the  same  perseverance 
and  the  same  moderation  that  he  had  shown  in  the  emanci- 
pation of  the  serfs.  To  those  who  began  to  dusjiair  of 
success,  and  advised  him  to  conclude  peace  on  almost  any 
terms  so  as  to  avoid  greater  disasters,  he  turned  a deaf 
ear,  and  bruught  the  campaign  to  a successful  conclusion ; 
but  when  his  more  headstrong  advisers  urged  him  to  insist 
on  terms  which  would  probably  have  produced  a conflict 
with  Great  Britain  and  Austria,  he  resolved,  after  some 
hesitation,  to  make  the  requisite  concessions.  In  this  reso- 
lution he  was  influenced  by  the  discovery  that  he  could  not 
rely  on  the  expected  support  of  Germany,  and  the  discover)’ 
made  him  waver  in  his  devotion  to  the  German  alliance, 
which  had  been  the  main  pivot  of  his  foreign  policy ; but 
his  personal  attachment  to  the  Emperor  William  prevented 
him  from  adopting  a hostile  attitude  towards  the  empire 
he  had  helped  to  create. 

The  patriotic  excitement  produced  by  the  war  did  not 
weaken  the  revolutionary  agitation.  The  struggle  between 
the  Terrorists  and  the  jxjlice  authorities  became  more  and 
more  intense,  and  attempts  at  assassination  became  more 
and  more  frequent.  Alexander  II.  succumbed  by  degrees 
to  the  mental  depression  produced  originally  by  the 
disappointments  which  he  experienced  in  his  home  and 
jforeign  policy ; and  in  1880,  when  he  had  reigned  twenty- 
five  years,  he  entrusted  to  Count  Loris- Mel ikof  a large 
share  of  the  executive  power.  In  that  year  the  empress 
died,  and  a few  weeks  afterwards  he  married  secretly  a 
Princess  Dolgortiki,  with  whom  ho  had  already  entertained 
intimate  relations  for  some  years.  Early  in  1881,  on  the 
advice  of  Count  Loris-Melikof,  ho  determined  to  try  the 
effect  of  some  moderate  liberal  reforms  on  the  revolutionary 
agitation,  and  for  this  purpose  he  caused  an  ukaz  to  Iks 
prepared  creating  tqjeeial  commissions,  comjxxsed  of  high 
officials  and  private  jtersonages  who  should  prepare  reforms 
in  various  branches  of  the  administration.  On  the  very 
day  on  which  this  ukaz  was  signed — 13th  March  1881 — 
he  fell  a victim  to  a Nihilist  plot.  When  driving  in  one 
of  the  central  streets  of  St  Petersburg,  near  the  Winter 
Palace,  he  was  mortally  wounded  by  the  explosion  of  some 
small  bombs,  and  died  a few  hours  afterwards. 

(D.  m.  w.) 

Alexander  III.  (1845-1894),  emperor  of  Russia, 
second  son  of  Alexander  IT.,  was  born  on  10th  March  1845. 
In  natural  disposition  he  bore  little  resemblance  to  his  soft- 
hearted, liberal-minded  father,  and  still  less  to  his  refined, 
philosophic,  sentimental,  chivalrous,  yet  cunning  grand-uncle 
Alexander  I.,  who  coveted  the  title  of  “ the  first  gentleman 
of  Europe.”  With  high  culture,  exquisite  refinement,  and 
studied  elegance  he  had  no  synijiathy,  and  never  affected 
to  have  any.  Imleed,  he  rather  gloried  in  the  idea  of 
being  of  the  same  rough  texture  as  the  great  majority  of 
his  subjects.  Ills  straightforward,  abrupt  manner  savoured 
sometimes  of  gruffness,  while  his  direct,  unadorned 
method  of  expressing  himself  harmonized  well  with  his 
rough -hewn,  immobile  features  and  somewhat  sluggish 
movements.  His  education  was  not  fitted  to  soften  these 
peculiarities.  During  the  first  twenty  years  of  his  life  he 
bail  no  prospect  of  succeeding  to  the  throne,  because  he 
had  an  elder  brother,  Nicholas,  who  seemed  of  a fairly 
robust  constitution.  Even  when  this  elder  brother  showed 
symptoms  of  delicate  health  it  was  believed  that  his  life 
might  be  indefinitely  prolonged  by  proper  care  and  atten- 
tion, and  precautions  had  been  taken  for  the  succession 
by  his  betrothal  with  the  Princess  Dagmar  of  Denmark. 
In  these  circumstances  the  greatest  solicitude  was  devoted 
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to  the  education  of  Nicholas  as  cesarevitch,  whereas 
Alexander  received  only  the  perfunctory  and  inadequate 
training  of  an  ordinary  grand  duke  of  that  period,  which 
did  not  go  much  beyond  primary  and  secondary  instruc- 
tion, practical  acquaintance  with  French,  Knglish,  and 
German,  and  a certain  amount  of  drill.  When  he  became 
heir-ap|iarent  by  the  death  of  his  elder  brother  in  1865, 
he  began  to  study  the  principles  of  law  and  administration 
under  Professor  Fodddonostsef,  who  did  not  succeed  in 
awakening  in  his  pupil  a love  of  abstract  studies  or  pro- 
longed intellectual  exertion,  but  who  influenced  the 
c haracter  of  his  reign  by  instilling  into  his  mind  the  belief 
that  zeal  for  Eastern  Orthodoxy  ought1  as  an  essential 
factor  of  Russian  puriotism,  to  be  specially  cultivated  by 
every  right-minded  Tsar.  His  elder  brother  when  on  his 
deathbed  had  expressed  a wish  that  his  atfianccd  bride, 
Princess  Dugmar  of  Denmark,  should  marry  his  successor, 
and  this  wish  was  realized  on  9th  November  1866.  The 
union  proved  a mast  happy  one  und  remained  unclouded 
to  the  end.  During  those  years  when  he  was  heir- 
apjiarent — 1865  to  1881 — he  did  not  play  a prominent 
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pin  t in  public  affairs,  but  he  allowed  it  to  become  known 
that  he  hod  certain  ideas  of  liis  own  which  did  not 
coincide  with  the  principles  of  the  existing  Government. 
Ue  deprecated  what  he  considered  undue  foreign  influence 
in  general,  and  German  influence  in  particular,  and  he 
longed  to  see  the  adoption  of  genuine  national  principles 
in  all  spheres  of  official  activity,  with  a view  to  realizing 
his  ideal  of  a homogeneous  llussia  — homogeneous  in 
language,  administration,  and  religion.  With  such  ideas 
and  aspirations  he  could  hardly  remain  permanently  in 
cordial  agreement  with  his  father,  who,  though  a good 
intriot  according  to  his  lights,  had  strong  Gentian 
syngiathies,  often  used  the  German  language  in  his  private 
relations,  occasionally  ridiculed  the  exaggerations  and 
eccentncities  of  the  Slavophils,  and  based  his  foreign 
l«bcy  on  the  Prussian  alliance.  The  antagonism  first 
apisared  publicly  during  the  Kranco-Gcnnan  war,  when 
. ,Ca  ■ r.IS,,pl,orted  the  Cabinet  of  Berlin  and  the  cesare- 
vitcn  did  not  conceal  his  sympathies  with  the  French  It 

r T.  in,u'rmi,,tnt  f,,shion  during  the  years 
• <9,  when  the  Eastern  Question  produced  so  much 
excitement  m all  ranks  of  Russian  society.  At  first  the 

hi*Thh  o ‘ T*  “°TO  Skv°l’hil  th“n  ‘be  Government,  but 
lus  phlegmatic  nature  preserved  him  from  many  of  the 


exaggerations  indulged  in  by  others,  and  any  of  the 
prevalent  jx>pular  illusions  he  may  have  imbibed  were  soon 
dispelled  by  personal  observation  in  Bulgaria,  where  he 
commanded  the  left  wing  of  the  invading  army.  The 
Bulgarians  had  been  represented  in  St  Petersburg  and 
Moscow  not  only  as  martyrs  but  also  os  saints,  and  a very 
little  ]>crMonal  cxjicriencc  sufficed  to  correct  the  error.  Like 
most  of  his  brother  officers  he  could  not  feel  any  very 
great  affection  for  the  “ little  brothers,”  as  the  Bulgarians 
were  then  commonly  called,  and  he  W'os  constrained  to 
admit  that  the  Turks  were  by  no  means  so  black  as  they 
had  boon  (minted.  He  did  not,  however,  scandalize  the 
believers  by  any  public  expression  of  his  opinions,  and  did 
not  indeed  make  himself  conspicuous  in  any  way  during 
the  campaign.  Never  consulted  on  ]>olitical  questions,  he 
confined  himself  to  his  military  duties,  und  fulfilled  them 
in  a conscientious  and  unobtrusive  manner.  After  many 
mistakes  and  disappointments,  the  army  reached  Constan- 
tinople and  the  treaty  of  San  Stefano  was  signed,  hut 
much  that  had  been  obtained  by  that  impjrtant  document 
had  to  be  sacrificed  at  the  Congress  of  Berlin.  1 Vince 
Bismarck  failed  to  do  what  was  confidently  ex|iect<*d  of  him. 
In  return  for  the  Russian  support,  which  had  enabled  him 
to  create  the  German  empire,  it  was  thought  that  he 
would  help  Russia  to  solve  the  Eastern  Question  in 
accordance  with  her  own  interests,  but  to  the  surprise  and 
indignation  of  the  Cabinet  of  St  Petersburg  he  confined 
himself  to  acting  the  |»rt  of  “ honest  broker  * at  the 
Congress,  and  shortly  afterwards  he  ostentatiously  con- 
tracted an  alliance  with  Austria  for  the  express  purpose  of 
counteracting  Russian  designs  in  Eastern  Eurojie.  The 
cesarevitch  could  point  to  these  results  as  confirming  the 
views  he  had  expressed  during  the  Franco-German  war, 
and  he  drew  from  them  the  practical  conclusion  that  for 
Russia  the  beat  thing  to  do  was  to  recover  as  quickly  as 
possible  from  her  tem|K>rary  exhaustion  and  to  prepare  for 
future  contingencies  by  a radical  scheme  of  military  and 
naval  reorganization.  In  accordance  with  this  conviction, 
he  suggested  that  certain  reforms  should  be  introduced. 
During  the  cani|iaign  in  Bulgaria  he  had  found  by  painful 
ex|)cricnce  that  grave  disorders  and  gross  corruption 
existed  in  the  military  administration,  and  after  his  return 
to  St  Petersburg  he  had  discovered  that  similar  abuses 
existed  in  the  naval  detriment.  For  these  abuses,  several 
high-placed  personages — among  others  two  of  the  grand 
dukes — were  believed  to  be  responsible,  and  ho  called  his 
father^  attention  to  the  subject.  His  representations  were 
not  favourably  received.  Alexander  IL  bad  lost  much  of 
the  reforming  zeal  which  distinguished  the  first  decade  of 
his  reign,  and  had  no  longer  the  energy  required  to  under- 
take the  task  suggested  to  him.  The  consequence  was  that 
the  relations  between  father  and  son  became  more 
strained.  The  latter  must  have  felt  that  there*  would  be 
no  iin|M)rtant  reforms  until  he  himself  succeeded  to  the 
direction  of  affairs.  That  change  was  much  nearer  at  hand 
than  was  commonly  supposed.  On  13th  March  lot  1, 
Alexander  II.  was  assassinated  by  a band  of  Nihilists,  and 
the  autocratic  jmwer  (tossed  to  the  hands  of  his  son. 

In  the  last  years  of  his  reign,  Alexander  II.  had  been 
much  exercised  by  the  spread  of  Nihilist  doctrines,  ami  the 
increasing  uuinlier  of  anarchist  conspiracies,  and  for  sonic 
time  he  had  hesitated  between  strengthening  the  hands  «*t 
the  executive  anti  making  concessions  to  the  widespread 
(tolitical  aspirations  of  the  educated  classes.  Finally  he 
decided  in  favour  of  the  latter  course,  ami  on  the  very  day 
of  his  death  he  signet!  an  ukaz,  creating  a number 
consultative  commissions  which  might  hove  been  w*1) 
transformed  intoon  assembly  of  notables.  Alexander  11 
determined  to  adopt  the  opposite  policy.  He  at  once 
cancelled  the  ukaz  before  it  was  published,  and  in  die 
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manifesto  announcing  his  accession  to  the  throne  he  let  it 
he  very  clearly  understood  that  he  haul  no  intention  of 
limiting  or  weakening  the  autocratic  power  which  he  had 
inherited  from  his  ancestors.  Nor  did  he  afterwards  show 
any  inclination  to  change  his  mind.  All  the  internal 
reforms  which  he  initiated  were  intended  to  correct  what 
he  considered  as  the  too  liberal  tendencies  of  the  previous 
reign,  so  that  he  left  behind  him  the  reputation  of  a 
sovereign  of  the  retrograde  type.  In  his  opinion  Russia 
was  to  be  saved  from  anarchical  disorders  and  revolution- 
ary agitation,  not  by  the  parliamentary  institutions  and 
so-called  liberalism  of  Western  Europe,  but  by  the  three 
principles  which  the  elder  generation  of  the  Slavophils 
systematically  recommended— nationality,  Eastern  Ortho- 
doxy, and  autocracy.  His  political  ideal  was  a nation  con- 
taining only  ono  nationality,  one  language,  one  religion, 
and  one  form  of  administration  ; and  he  did  his  utmost  to 
prefiare  for  the  realization  of  this  ideal  by  imposing  the 
Russian  language  and  Russian  schools  on  his  German, 
Polish,  and  Finnish  subjects,  by  fostering  Eastern  Ortho- 
doxy at  the  exftense  of  other  confessions,  by  persecuting  the 
Jews,  and  by  destroying  the  remnants  of  German,  Polish, 
and  Swedish  institutions  in  the  outlying  provinces.  In 
tlie  other  provinces  he  sought  to  counteract  what  he  con- 
sidered the  excessive  liberalism  of  his  father’s  reign.  For 
this  purpose  he  clipped  the  feeble  wings  of  the  Zemstvo, 
an  elective  local  administration  resembling  the  county  and 
parish  councils  in  England,  and  placed  the  autonomous 
administration  of  the  peasant  communes  under  the  suj)er* 
vision  of  landed  proprietors  appointed  by  the  Government. 
At  the  Barue  time  he  sought  to  strengthen  and  centralize 
tbe  imperial  administration,  and  to  bring  it  more  under 
bn  personal  control  In  foreign  affairs  he  was  emphatic- 
* man  of  jrnace,  but  not  at  all  a partisan  of  the 
doctrine  of  peace  at  any  price,  and  he  followed  the 
principle  that  the  best  means  of  averting  war  is  to  be  well 
Prepared  for  it.  Though  indignant  at  the  conduct  of 
ruicc.  Bismarck  towards  Russia,  he  avoided  an  open 
rupture  with  Germany,  and  even  revived  for  a time  the 
bree  Emj»erors’  Alliance.  It  was  only  in  the  last  years 
of  his  reign,  when  M.  Katkotf  had  acquired  a certain 
influence  over  him,  that  he  adopted  towards  the  Cabinet 
?!  “e™n  a more  hostile  attitude,  and  even  then  he  confined 
Jjiuuelf  to  keeping  a large  quantity  of  troops  near  the 
»erman  frontier,  and  establishing  cordial  relations  with 
Mnce.  With  regard  to  Bulgaria  he  exercised  similar 
i ntrol.  The  efforts  of  Prince  Alexander  and  after- 
' , f °f  M Stamboloff  to  destroy  Russian  influence  in  the 
pruicijiality  excited  his  indignation,  but  he  persistently 
vetoed  all  proposals  to  intervene  by  force  of  arms.  In 
total  Asian  affairs  he  followed  the  traditional  policy  of 
jrradiuuly  extending  Russian  domination  without  provoking 
4 conflict  w ith  Great  Britain,  and  he  never  allowed  the  belli- 
°f  a forward  policy  to  get  out  of  hand.  As  a 
oe  his  reign  cannot  be  regarded  as  ono  of  the  eventful 
periods  of  Russian  history  ; but  it  must  be  admitted  that, 
&'er | lm  hard,  unsympathetic  rule,  the  country  marie 
1H91  6 a 6 F'roKress«  He  died  at  Livadia  on  1st  November 
t and  was  succeeded  by  his  eldest  son,  Nicholas  II. 

(d.  m.  w.) 

Alexander  or  Battesbkkg  (1857-1893),  first 
i waa  the  second  son  of  Prince 

n larr;  Cr  • Hesse  and  the  Rhine  by  his  morganatic 
Wlth  Julia,  Countess  von  Hauke.  The  title  of 
derived  from  an  ancient  residence  of  the 
Weft'  n.  t fumdy  of  Hesse,  was  conferred,  with  the 
him!  h or  “Serene  Highness,”  on  the  countess 

v, . i cr  descendants  in  18158.  Prince  Alexander,  who 
>rn  April  1857,  was  nephew  of  the  Tsar  Alex- 
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ander  II.,  who  had  married  a sister  of  Prince  Alexander 
of  Hesse  ; his  mother,  a daughter  of  Count  Moritz  von 
Hauke,  had  been  lady-in-waiting  to  the  Tsaritsa.  In  his 
boyhood  and  early  youth  he  was  frequently  at  St  Peters- 
burg, and  he  accompanied  his  uncle,  who  was  much 
attached  to  him,  during  the  Bulgarian  camjwiign  of  1877. 
When  Bulgaria  under  the  Berlin  Treaty  was  constituted 
an  autonomous  principality  under  the  suzerainty  of  Turkey, 
the  Tsar  recommended  his  nephew  to  the  Bulgarians  as 
a candidate  for  the  newly -created  throne,  and  Prince 
Alexander  was  elected  prince  of  Bulgaria  by  unanimous 
vote  of  the  Grand  Sobranye,  29th  April  1879.  He  was 
at  tliat  time  serving  as  a lieutenant  in  the  Prussian  life- 
guards at  Potsdam.  Before  proceeding  to  Bulgaria,  Prince 
Alexander  paid  visits  to  the  Tsar  at  Livadia,  to  the  courts 
of  the  Groat  Powers,  and  to  the  Sultan  ; he  was  then  con- 
veyed on  a Russian  warship  to  Varna,  and  after  taking  the 
oath  to  the  new  constitution  at  Tirnova  (8th  July  1 879)  he 
repaired  to  Sofia,  being  everywhere  greeted  with  immense 
enthusiasm  by  the  people.  (For  the  political  history  of 
Prince  Alexander’s  reign,  see  Bulgaria.)  Without ’any 
previous  training  in  the  art  of  government,  the  young 
prince  from  the  outset  found  himself  confronted  with 
difficulties  which  would  have  tried  the  sagacity  of  an 
experienced  ruler.  On  the  one  hand  he  was  exposed  to 
numberless  humiliations  on  the  part  of  the  representatives 
of  official  Russia,  who  made  it  clear  to  him  that  he  was 
expected  to  play  the  |»art  of  a roi  faineant ; on  the  other 
he  was  compelled  to  make  terms  with  the  Bulgarian  poli- 
ticians, who,  intoxicated  with  newly-won  liberty,  prosecuted 
their  quarrels  with  a crude  violence  which  threatened  to 
subvert  his  authority  and  to  plunge  the  nation  in  anarchy. 
After  attempting  to  govern  under  these  conditions  for 
nearly  two  years,  the  prince,  with  the  consent  of  the  Tsar 
Alexander  III.  assumed  absolute  power  (9th  May  1881), 
and  a suspension  of  the  ultra-democratic  constitution  for 
a period  of  seven  years  was  voted  by  a specially  convened 
assembly  (13th  July).  The  experiment,  however,  proved 
unsuccessful ; the  Bulgarian  Liberal  and  Radical  politi- 
cians were  infuriated,  and  the  real  j>ower  fell  into  the 
hands  of  two  Russian  generals,  Soboleff  and  Kaulb&rs, 
who  had  been  specially  despatched  from  St  Petersburg, 
The  prince,  after  vainly  endeavouring  to  obtain  the  recall 
of  the  generals,  restored  the  constitution  with  the  concur- 
rence of  all  the  Bulgarian  political  parties  (18th  September 
1883).  A serious  breach  with  Russia  followed,  which  was 
widened  by  the  part  which  the  prince  subsequently  played 
in  encouraging  the  national  aspirations  of  the  Bulgarians. 
The  revolution  of  PhUippopolis  (18th  September  1885), 
which  brought  about  the  union  of  Eastern  Rumelia  with 
Bulgaria,  was  carried  out  with  his  consent,  and  he  at  once 
assumed  the  government  of  the  revolted  province.  In  the 
anxious  year  which  followed,  the  prince  gave  evidence  of 
considerable  military  and  diplomatic  ability.  He  rallied 
tho  Bulgarian  army,  now  deprived  of  its  Russian  officers, 
to  resist  the  Servian  invasion,  and  after  a brilliant  victory 
at  Slivnitza  (19th  November)  pursued  King  Milan  into 
Servian  territory  as  far  as  Pi  rot,  which  he  captured  (27th 
November).  Although  Servia  was  protected  from  the 
consequences  of  defeat  by  tho  intervention  of  Austria, 
Prince  Alexander’s  success  waled  the  union  with  Eastern 
Rumelia,  and  after  long  negotiations  he  was  nominated 
governor -general  of  that  province  for  five  years  by  the 
Sultan  (5th  April  1886).  This  arrangement,  however, 
cost  him  much  of  his  popularity  in  Bulgaria,  while  dis- 
content prevailed  among  a certain  number  of  his  officers, 
who  considered  themselves  slighted  in  the  distribution  of 
rewards  at  the  close  of  the  campaign.  A military  con- 
spiracy was  formed,  and  on  the  night  of  the  20th  August 
the  prince  was  seized  in  the  palace  at  Sofia,  and  com- 
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liellcd  to  sign  his  abdication ; he  was  then  buried  to  the  an 
i , ,nui„.  at  Rakhovo,  transported  on  hi*  yacht  to  Ren  , - 

arid  banded  over  to  the  Russian  authorities,  by  whom  he  de 
was  allowed  to  proceed  to  Umberg.  He 

returned  to  Rulgaria,  owing  to  the  success  of  the  counter  A| 
revolution  led  by  Stamboloff,  which  overthrew  8t 

sional  government  set  up  by  the  Russian  party  at  Sjjh  . 

But  hiifpositiou  had  become  untenable,  |>ytiy  owing S to  an  f . 
ill-considered  telegram  which  he  addressed  to  the  Tsar  on  he 
his  return  ; partly  in  consequence  of  the  attitude  of  Prince  ; c] 
Bismarck,  who,  in  conjunction  with  the  Ri^nand  ,t 
Austrian  Governments,  forhade  him  to  punish  the  leadcre  ]i( 
of  the  military  conspiracy.  He  therefore  issued  a mam- 
festo  resigning  the  throne,  and  left  Bulgaria  on  the  8th  > . 
September  1886.  He  now  retired  into  private  life.  A j, 
few  years  later  he  married  Friiulein  Loiamger,  an  actress, 
and  assumed  the  style  of  Count  Hartenau  (Cth  February 
1889).  The  last  years  of  hi.s  life  were  spent  principally 
at  Gratis,  where  he  held  a local  command  in  the  Austrian 
army.  Here,  after  a short  illness,  he  died  on  the  -3rd  } 
October  1893.  His  remains  were  brought  to  Sofia,  ^ 
where  they  received  a public  funeral,  and  were  eventually  I y 
deposited  in  a mausoleum  erected  in  his  memory.  Prince  n 
Alexander  possessed  much  charm  and  amiability  of  manner  ; g 
he  was  Ull,  dignified,  and  strikingly  handsome.  His  j 
capabilities  as  a soldier  have  been  generally  recognized  by  . 
competent  authorities.  As  a ruler  he  committed  some  J 
errors,  but  his  youth  and  inexperience  and  the  extreme 
difficulty  of  his  position  must  be  taken  into  consideration, 
lie  was  not  without  aptitude  for  diplomacy,  and  his  in-  . ( 
tuitive  insight  and  i*rceptiou  of  character  sometimes  i 
enabled  him  to  outwit  the  crafty  |»liticians  by  whom  ho  I 
was  surrounded.  His  principal  fault  was  a want  of  tenacity 
and  resolution;  his  tendency  to  unguarded  language  un- 
doubtedly increased  the  number  of  hut  enemies. 

The  literature  relating  to  Prince  Ale  minder's  reign  is  still  acuity. 
See  DkaXDAH.  /■'  Prince  Alexandre  de  JlaUcnbert/  en Balaam. 
Paris,  168t.— Koch.  Fare I .Her under  ron  Bulgarin.  Harm- 
stv.it,  1887.  — Matveyev.  Bulgarian  n ach  dtm  Berliner  Congrete* 
Fetersbnrg,  1S87.  -Uoubchirh.  “ Prince  Alexander  of  Batten- 
berg,"  in  Fortnight! ij  Review,  January  18W.  ( j D B ) 

Alexander,  king  of  Servia  (1876 ),  was  bom 

14th  August  1876.  Ho  succeeded  to  the  crown  on  6th 
March  1889,  when  liis  father,  King  Milan,  abdicated  and 
proclaimed  him  king  of  Servia  under  a regency  until  ho 
should  attain  his  majority  at  eighteen  years  of  ago.  King 
Alexander  on  13th  April  1893,  being  then  in  hia  seven- 
teenth year,  made  his  notable  coup  d'etat  and  took  the 
royal  authority  into  his  own  hands.  After  a banquet  ou 
that  day  he  made  a stirring  appeal  to  the  army,  pro- 
claimed his  majority,  and  dismissed  the  regents  and  their  i 
ministry.  His  action  was  popular,  and  was  rendered 
still  more  so  by  hia  appointment  of  a Radical  ministry.  ' 
In  May  1894  King  Alexander,  by  another  coup  deU.it, 
abolished  the  constitution  of  1889  and  restored  that  of 
1869,  thus  reinstating  King  Milan  and  Queen  Natalie  in 
their  constitutional  rights  as  members  of  the  royal  house 
of  Obrenovitch.  His  attitude  during  the  Turco-Greek 
war  of  1897  was  one  of  strict  neutrality.  In  1898  he 
appointed  his  father  commander-in-chief  of  the  Servian 
army,  and  from  that  time,  or  rather  from  his  return  to 
Servia  in  1894  until  1900  ex-King  Milan  was  regarded 
as  the  de  facto  ruler  of  the  country.  But  on  21st  July 
1900  King  Alexander  publicly  betrothed  himself  to 
Madame  Draga  Mas-chin,  a widow,  formerly  a lady-in- 
waiting  to  Queen  Natalie.  The  projected  union  aroused 


and  the  king’s  firmness  in  the  matter  greatly  strengthened 
hia  position,  which  was  made  even  more  secure  by  the 
death  of  his  father  shortly  afterwards. 


Alexander,  William  (1824- — -),  Protestant 
Archbishop  of  Armagh  and  Primate  of  all  Ireland  was  horn 
at  Londonderry  13th  April  1824,  and  educated  at  Tonbridge 
Grammar  School  and  at  Exeter  and  Brum* icc’licges,  Ox- 
ford. After  holding  several  livings  in  the  north  of  Ireland 
he  was  made  bishop  of  Derry  and  Kaphoc  in  186i,aml  was 
elevated  to  the  primacy  in  1896.  An  eloquent  preachers^ 
theauthor  of  numerous  theological  works,  he  is  best  known  to 
literature  as  a master  of  dignified  and  ammntrf  verae  Hr 
poems  were  collected  in  1887  under  the  title  of  Si  i^«- 
Unei  Holiday,  and  other  Poem..  His  wife,  who  died  m 
1 89-3,  was  alto  known  as  awriterof  g^fulp^tO.andl"- 
ticularly  for  her  hymn  “There  is  a Green  Hill  far  away 

Alexandra,  Queen.  See  Edward  VU. 

a lexandretta,  or  IskandbriSn  (Alexandria  ad 
iJiL), th“  prmci>^rt  of the Aleppo  viliyct,  foundodby 
Alexander  in  memory  of  the  battle  of  Issus. 
was  formerly  unhealthy,  but  stnee  the  drainage  of  the 

marshes  and  the  provision  ofa. better  water -.opply,  lU 
sanitary  condition  1ms  great  y unproved  and  U*de« 

increasing.  Population,  8000  (Moslems,  o500 ; Christian^ 
2500)11  is  the  seat  of  a British  vice-consulate.  See 
Aleppo. 


waiting  io  ^uBcn  .>auiiic.  me  projecusa  union  aroused 
great  opposition  at  first,  and  ex  King  Milan  resigned  his 
post,  an  example  followed  by  all  the  government  officials ; 
the  marriage,  however,  was  duly  celebrated  on  5th  August, 


Alexandria,  the  chief  seaport  and,  next  to  Cairo, 
the  largest  city  in^W  » snffeuM  rev^ly  during^ 
revolt  of  Arabi  Pasha  m June  and  July  the 

before  and  after  the  bombardment  of  the ' *“** ' J J)n 
British  fleet,  great  disorders  broke  out  in  the* 

11th  June  over  400  Europeans  were  m^red  8y  .to 
fanatical  Mahommedans,  and  on  the  night 
bombardment  (11th  July)  incendiary 
loss  of  life  and  property,  for  which  .Egypt  ^ c t 7 
to  raise  £9,000,000  to  meet  the  claims  for  MPT  n 
made  chiefly  by  Eurojmans  Since  Umn  it  I 
visited  by  two  epidemics  of  cholera  (1883  and  I 
Nevertheless  under  the  British  occupation  it  has 
its  former  commercial  and  industrial  prosperity, 
by  the  rapid  increase  of  the  popuUbom  which  ro« 

213  000  in  1882  to  320,000  in  1897,  including 
40,000  Europeans,  chiefly  Greeks  and  1telians,  .m  abo 
100  English  families.  Most  of  the  foreign  We  of  i«ypj 
passes  through  this  seajiort,  the  inq>ort£  .a  '„,o  oOOOOO 
’which  advanced  from  £5, 000, TOO  and 
respectively  in  1881  to  £9,945,000  ^ tons 

1899.  The  vessels  entered  were  330 j of  , 
in  1881,  and  2805  of  2 414,074  tax ■ ,%'odO 
ances  for  the  corresponding  years  being  -■  . ^ 

tons  and  2758  of  2,389,058  tons.  In  1899  tte  «nt  ^ 
entries  were  747  of  1,150,231  tons,  and  c . t(|KT1 
1,139,098  tons.  Alexandria  was  the  first  I'^Tl  * m. 
provided  with  a municipal  council,  on  winch  the 
I ment,  the  foreign  merchants,  and  natives  » I ^ h ia 
A great  deal  has  been  done  to  improve  the  town,  1 * 

I provided  with  several  new  thoroughfares,  c * j,  M 

■ and  electric  tramways,  while  the  suburb  o - ;lY 

i been  greatly  enlarged,  and  is  now  occupn  .-tensive 
1 I English  residents.  A new  quay  and  pr^nade.e** 

1 : wharves  and  graving  docks  are  also  being ! ‘ f wj)l 

while  a projected  channel  30  feet  deep  an  times, 

i enable  large  vereels  to  enter  the  pert  at  »» 

Amongst  the  scientific  and  literary  cstabliabmen  ^ 

1 Egyptian  institute,  an  athenasum,  with  courses  o ^ 

8 a public  library,  and  au  arcba-ulogical  museum-  , 

; last-mentioned,  founded  in  1893,  are  now  ai  i y art, 
I,  the  antiquities,  esjiecially  Greek  and  Roman,  " 
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from  time  to  time  brought  to  light  in  the  district.  During 
the  excavations  near  Pompey’s  column  in  1900  some 
monumental  ruins  were  exposed,  which  have  by  some 
archaeologists  been  identified  with  the  foundations  of  the 
gr:at  temple  of  Serapis.  Alexandria  is  held  by  a British 
garrison  of  about  1000  men,  including  a battalion  of 
infantry  and  artillery,  under  a British  mayor-general, 

Alexandria,  a town  in  Rumania,  situated  in  a 
rich  grain-producing  country,  near  the  Danube,  between 
Roahi-de-Vede  and  Ziiunitza.  It  was  founded  by  Princo 
Alexander  Couza.  Population  (1900),  13,075. 

Alexandria,  a district  town  of  Russia,  government 
of  Kherson,  93  miles  S.W.  of  Poltava,  on  the  Ingulets, 
with  tanneries,  tallow-houses,  and  soap  and  candle  works. 
Population  (1897),  14,002. 

Alexandria,  a manufacturing  town  of  Dumbarton- 
shire, Scotland,  situated  on  thu  right  liank  of  the  river 
leaven,  opposite  Bonliill,  by  rail  19 J miles  W.N.W.  of 
Glasgow.  It  contains  the  largest  of  the  five  Turkey  red- 
dyeing  establishments  recently  amalgamated  under  one 
company.  The  public  buildings  include  a public  hall,  the 
mechanics'  institute  library,  an  institute  for  men,  with  library 
and  recreation  rooms,  and  a similar  institution  for  women. 
Population  in  1881,  0173;  1891,  7796;  1901,  8392. 
Alexandria  Is  in  the  pariah  of  Bon  HILL,  with  the  town  of 
which  name  it  is  connected  by  a bridge  which  replaced  in 
1.898  one  bought  three  years  earlier  by  the  County  Council 
from  the  Smollett  family.  Population  of  Bonhill  town  in 
1901,  3922;  of  Bonhill  jiarish,  14,581. 

Alexandria,  a city  of  Virginia,  U.S.A.,  situated 
in  38*  48'  N.  lat.  and  77*  02'  W.  long.  Though  within 
the  limits  of  Alexandria  county,  it  is  independent  of 
county  government,  is  divided  into  four  wards,  and  is 
entered  by  the  Pennsylvania  and  the  Southern  railways, 
and  by  electric  railway  from  Washington,  with  which 
it  is  also  connected  by  ferry.  The  Civil  War  checked  its 
growth,  and  the  powerful  rivalry  of  Washington,  only 
wv9ii  miles  distant,  has  held  it  almost  at  a standstill  for 
ii  generation.  The  Chesapeake  and  Ohio  Canal,  which 
formerly  extended  to  this  place,  now  ends  at  Washington. 
The  population  in  1880  was  13,659,  in  1890  it  was 
14,339,  and  in  1900  it  was  14,528. 

Alexandria,  a city  of  Madison  county,  Indiana, 

. -S-A.,  a little  north-east  of  the  centre  of  the  state,  at  tho 
intersection  of  the  Cleveland,  Cincinnati,  Chicago,  ami 
^ Louis  and  the  Lake  Erie  and  Western  railways.  It 
ha*  had  a rapid  growth,  the  population  increasing  from 
1 15  in  1890  to  7221  in  1900. 

Alexandria,  a town  of  Louisiana,  U.S.A.,  capital 
■a  Rapides  Parish,  on  the  south  bank  of  the  Red  river,  in 
ih«  central  part  of  the  state,  in  a region  devoted  to  the 
cultivation  of  sugar-cane  and  cotton.  The  imputation  in 
1890  was  2861  ; in  1900  it  was  5648. 

Alexandropol,  or  Alexandrapol  (Turkish 

'wm),  a Russian  town,  fortress,  and  fortified  camp  in 
lranacaucasia,  government  of  Erivan,  near  the  junction 
f g Arpachai  with  the  Aras,  30  miles  by  rail  E.N.E. 

. It  lias  an  extensive  fortified  military  camp,  and 

p*  *Pacious  caravanserais,  besides  considerable  silk  trade. 
Population  (1885),  22,670;  (1897),  32,020. 

Alexandrovsk,  the  name  of  several  towns  in  ' 
ukju:  (1)  New  settlement  of  the  government  of  Ar- 
j the  military  harbour  of  Catherine  (Ekater-  ' 

X on  the  Norman  coast,  5 miles  from  the  mouth  of  1 
(o  yv  ■ ^ an^  26  miles  from  Kola.  It  is  a naval  station.  , 
1 1 1Sf”Ct  ao<^  town  south  of  Ekaterinoslav,  near  the  left 

of  the  Dniej>er,  below  its  rapids,  and  on  the  railway 
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to  Sebastopol.  It  has  great  store -houses.  Population 
( 1 897 ),  1 6,393.  Opposite  it  is  the  island  of  Khortitsa,  upon 
which  was  the  renowned  Sick  (or  Syech)  of  the  Zaporogue 
Cossacks,  All  its  neighbourhood  is  strewn  with  kwyam 
(tumuli).  (3)  Russian  village  and  fort,  on  the  coast  of 
the  maritime  province  in  Gulf  I>e  Castries,  opposite  Sak- 
halin island.  It  lias  a good  harbour,  hospital,  and 
government  store-houses,  and  trade  with  America. 

Alexandrovsk-Grushevskaya,  a Cossack 
village  of  Russia,  province  of  the  Don,  5 miles  N.W.  of 
Novocherkask,  in  the  centre  of  the  Gnishevskiya  anthra- 
cite mines.  The  stock  of  coal  of  the  latter  is  estimated 
at  16,000,000  tons.  About  645,000  tons  are  now  ex- 
tracted every  year  by  about  13,100  workmen.  Popula- 
tion of  the  village,  16,250  in  1897. 

Alfortville,  a town,  arrondissement  of  Sceaux, 
department  of  .Seine,  4 miles  E.S.E.  of  Paris,  at  the  conflu- 
ence of  the  Seine  and  the  Marne.  India-rubber  goods  are 
manufactured,  boat-building  is  carried  on,  and  there  are 
forges  and  rolling-mills.  Population  (1891),  7735 ; (1896), 
11,410,  (comm.)  11,614. 

Alfred  Ernest  Albert,  Duke  or  Edinburgh, 
and  Duke  or  Saxb- Coburg  and  Gotha,  (1844-1900), 
second  son  and  fourth  child  of  Queen  Victoria,  was  born 
at  Windsor  Castle,  6th  August  1844.  In  1856  it  was 
decided  that  the  prince,  in  accordance  with  his  own  wishes, 
should  enter  the  navy,  and  a separate  establishment  was 
accordingly  assigned  to  him,  with  Sir  John  Cowell  as 
governor.  He  passed  a most  creditable  examination  for 
midshipman  in  August  1858,  and  being  apj*ointed  to 
the  Euryalus,  at  once  began  to  work  hard  at  the  practical 
part  of  his  profession.  In  July  1860,  while  on  this  ship, 
he  paid  an  official  visit  to  the  Gape,  and  made  a very 
favourable  impression  both  on  the  colonials  and  on  the 
native  chiefs.  On  the  abdication  of  Otho,  king  of  Greece, 
in  1862,  I Vince  Alfred  was  chosen  by  the  whole  people  to 
succeed  him,  but  political  conventions  of  long  standing 
i rendered  it  impossible  for  the  British  Government  to 
j accede  to  their  wishes.  The  prince  therefore  remained 
in  the  navy,  and  was  promoted  lieutenant  24th  February 
1863,  and  captain  23rd  February  1866,  being  then 
appointed  to  the  command  of  the  Galatea.  On  attaining 
his  majority  in  1865,  the  prince  was  created  duke  of 
; Edinburgh  and  earl  of  Ulster,  with  an  annuity  of  XI 5,000 
granted  by  Parliament.  While  still  in  command  of  the 
Galatea,  tho  duke  started  from  Plymouth,  24th  January 
1867,  for  his  voyage  round  the  world.  On  11th  June 
1867  he  left  Gibraltar  and  reached  the  Cape  on  24th 
July,  and  landed  at  Glenelg,  South  Australia,  on  3 1st 
October.  Being  the  first  royal  prince  to  visit  Australia, 
the  duke  was  received  with  the  greatest  enthusiasm. 
During  his  stay  of  nearly  five  months  he  visited  Ade- 
laide, Melbourne,  Sydney,  Brisbane,  and  Tasmania ; and 
it  was  on  his  second  visit  to  Sydney  that,  while  at- 
tending a public  picnic  at  Clonfert  in  aid  of  the 
Sailors’  Home,  an  Irishman  named  O'Farrell  shot  him 
in  the  back  with  a revolver.  The  wound  was  fortunately 
not  dangerous,  and  within  a month  the  duke  was  able 
to  resume  command  of  his  ship  and  return  home.  He 
, reached  Spithead  on  26th  June  18G8,  after  an  absence  of 
seventeen  months.  The  duke’s  next  voyage  was  to  India, 
where  he  arrived  in  December  1869.  Both  there  and  at 
Hong  Kong,  which  he  visited  on  the  way,  he  was  the  first 
British  prince  to  set  foot  in  the  country.  The  native 
rulers  of  India  vied  with  one  another  in  the  magnificence 
of  their  entertainments  during  the  duke’s  stay  of  three 
months.  On  23rd  January  1874  the  marriage  of  the 
duke  to  the  Grand  Duchess  Marie  Alexandrovna,.  only 


.touchier  of  Alexander  II.,  emperor  of  Kussto,  was  cele- 
brated at  St.  Petersburg,  aud  tlm  brtdc  and  bndegrwm 
mule  their  public  entry  into  London  on  1-th  March.  1 ho 
duke  still  devoted  himself  to  his  profession,  slewing  com- 
plete mastery  of  his  duties  and  unusual  skill  in  naval 
tactics.  He  was  promoted  rear-admiral,  30th  1 Render 
1878;  vicMulmiral,  10th  November  1882;  admiral,  18th 
Octolwr  1887  ; and  received  his  baton  as  admiral  of  the 
Fleet,  3rd  June  1893.  He  commanded  the  Channel  Fleet, 
1883-84;  the  Mediterranean  Fleet,  1886-89;  and  was 
commander-in-chief  at  Devonport,  1890-93.  He  always 
paid  the  greatest  attention  to  his  official  duties,  and  was 
most  efficient  .as  an  admiral. 

On  the  death  of  bis  uncle,  ErneBt  II.,  duke  of  Saxe- 
Coburg  and  Gotha,  22nd  August  1893,  the  vacant  duchy 
fell  to  the  duke  of  Edinburgh,  for  the  Prince  of  Wales  had 
renounced  his  right  to  the  succession.  At  first  regarded 
with  some  coldness  as  a “ foreigner,"  he  gradually  gained 


popularity,  and  by  the  time  of  his  death,  30th  July  1900, 
he  had  completely  won  the  good  opinion  of  his  subjects. 
The  duke  was  exceedingly  fond  of  music,  and  an  excellent 
violinist,  and  took  a prominent  part  in  establishing  the 
Royal  College  of  Music.  He  was  also  a keen  collector  of 
glass  and  ceramic  ware,  and  his  collection,  valued  at  half 
a million  of  marks,  was  presented  by  his  widow  to  the 
“ Vest*  Coburg,"  near  Coburg.  When  he  became  duke 
of  Saxe-Coburg  he  surrendered  his  English  allowance  of 
£13,000  a year,  but  the  £10,000  granted  in  addition  by 
Parliament  on  his  marriage  he  retained  in  order  to  keep 
up  Clarence  House.  The  duke  had  one  son,  who  died  un- 
married, 6th  February  1899,  and  four  daughters.  The  third 
i daughter,  Princess  Alexandra  lamina  Olga  Victoria,  named 
' the  hereditary  Prince  Ernest  of  Hohenlohe- Ungenburg, 
who  became  regent  of  the  duchy  of  Coburg  during  the 
minority  of  the  deceased  duke’s  nephew,  the  young  duke  of 
l Albany,  to  whom  the  succession  fell.  (°-  r.  B.l 


ALGiE. 

rflHE  Latin  word  Alya  seems  to  have  been  the  equivalent  devoid,  like  the  rest  of  the  S5” 

l of  the  English  word  "seaweed,”  and  probably  stood  for  into  root,  stem,  and  leaf  , hut,  utdike  oth  " jV*  ^ 

any  or  all  of  the  species  of  plants  which  form  the  “ wrack  ” possessed  of  a colouring  matter,  by  mea  ^ ^ 

of  a seashore.  When  the  word  “Algal"  came  to  be  employed  are  enabled,  in  the  I,rp^n“  ° as  a source  of 

in  classification  as  the  name  of  a class,  an  arbitrary  limita-  the  carbonic  acid  gas  of  An 

tion  hail  to  be  set  to  its  signification,  and  this  was  not  carbon.  It  is  true  that  certa  ry  f ' . ^ that  of 

always  in  keeping  with  its  original  meaning.  The  absence-  Anthotmtm)  possess  a thaUoid  JS  \f  (k. 

of  differentiation  into  root,  stem,  and  leaf,  which  prevails  Tkalhfhyfa,  and  are  at  the  rami • t F“»;*  ~ ^ 

among  seaweeds,  seems,  for  example,  to  have  led  Linnaeus  colouring  matter  of  the  re  8 .•  or>Janf  and 


genera  mciuaea  ny  juinnieus  among  /vigw,  iw*  — * , . . matter  bv 

six,  viz. CVmm,  Was,  Ulm,  and  Confer,*,,  and  in  part  I HontUia)  are  provided  with  a green 
Tremelta  and  By»$us,  would  to-day,  in  any  sense  in  which  I means  of  which  they  make  use  of  at  I ,ional 

the  term  is  employed,  be  regarded  asAlgic.  The  excluded  | acid.  A more  important  consideration  in  ^ 

genera  are  distributed  among  the  Liverworts,  absence  of  this  colour  in  species,  or  gr  > P ' fr,nu9  Iirc 

CJMilfl-  Lichens,  and  Fungi ; but  notwithstanding  the  in  other  respects.  Algal  affinities.  Such  a Orolxin- 

cm  on’  great  advance  in  knowledge  since  the  time  of  i to  lx;  regarded  in  the  sxiue  light  a*  ■ ^ these 


Linnaeus,  the  difficulty  of  deciding  what  limita  to  assign  to  chacea,  for  example,  among  Phanerog  ’ , ..i  otju,r 

the  group  to  lx;  designated  Ahjct  still  remains.  It  arises  non-green  plants  do  not  cease  to  do  retained 

from  the  fact  that  Alga*,  as  generally  understood,  do  not  Phanerogams,  so  must  the  forms  in  i qj  1(jn  . ltcr 


constitute  a homogeneous  group,  suggesting  a descent  from  among  Algw.  In  all  cases  the  loss  of  t e eo  0 ^ 

a common  stock.  Among  them  there  exist,  as  will  be  | is  associated  with  an  incapacity  to  take  up  car 

seen  hereafter,  many  well  - marked  but  isolated  natural  i simple  a compound  as  carbonic  acid.  . 

groups,  and  their  inclusion  in  the  larger  group  is  generally  Further  discussion  of  the  general  characters 

felt  to  be  a matter  of  convenience  rather  than  the  expression  will  be  deferred  in  order  to  take  a brief  survey  ^ ^ 

of  a belief  in  their  close  inter-relationship.  Efforts  are  divisions  of  the  group.  For  this  purpose, 

therefore  continually  being  made  by  successive  writers  to  adopted  the  classification  of  Alga  into  four  5U^  jn 

exclude  certain  outlying  sub-groups,  and  to  reserve  the  term  founded  on  the  nature  of  the  colouring  math  rs  p 


Alga;  for  a central  group  reconstituted  on  a more  natural  the  plant 


;r  senses  in  which  it  lias  been  proposed  to  employ  it.  ' , , . •«  ..  during 

eted  in  this  way,  the  place  of  Algae  in  the  vegetable  The  merits  and  demerits  of  this  system  wi  IP"  tj,c 
ra  may  be  shown  by  means  of  a table  : — I the  description  of  the  characters  of  t e me 


basis  within  narrower  limits. 

It  is  perhaps  desirable,  in  an  article  like  this,  to  treat  of  | 
Algie  in  the  widest  possible  sense  in  which  the  term  may  \ 
be  used,  an  indication  being  at  the  same  time  given  of  the  j 
narrower  senses  in  which  it  has  been  proposed  to  employ  it.  [ 
Interpreted  in  this  way,  the  place  of  Alga;  in  the  vegetable  ' 
kingdom  may  be  shown  by  means  of  a table  : — 

([  Myxomyeetc* 
Thallophytu  - Fungi 
The  Vegetable  ' ■ ‘ l-1'.'"' 

I I 

I nt  • f Gymnosperras 

* \ Angios|K.*rms 

Algae  in  this  wide  sense  may  lx*  briefly  described  as  the  I 
aggregate  of  those  simpler  forms  of  plant  life  usually  1 


1.  Cyahophycm,  or  Blue-green  Algw. 

2.  ( ’HLOBOPHYCE.fi,  or  Green  Alg*. 

3.  PH.fiOPHYCE.fi,  or  Brown  Algae. 

4.  ltHODOPHYCK.fi,  or  lied  Alga?. 


several  subdivisions.  . 

1.  C Y.VX OPUYCE*. This  group  derives  It*  °“”‘c  fjl^Lven 
circum*uuei-  that  the  cells  contain  in  aililitio » lU,r  to 

colouring  matter,  chlorophyll,  a blue  green  colorJi^  r eyc  hovr- 
which  the  term  phycocyanin  has  been  applied.  1 . ^jour 

ever,  members  of  this  group  present  a greater  va  * } 

1 Includes  (exclusive  of  Bacteriwea*) 

1.  Coce^otuix—2  families,  2t>  goners,  *253  specif 

2.  Uormogvnca-  6 families,  5?  genera.  7°1  '.a maUn\ 

(Etigler  and  Prantl’s  /‘/amen/amua*. 
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than  thus*  of  any  other — yellow,  brown,  olive,  red,  purple,  violet 
and  variations  of  all  these  being  known.  They 
. undoubtedly  represent  the  lowest  grade  of  Algal  life, 
v and  their  distribution  rivals  that  of  the  Green  Alga*. 

They  occur  in  the  sea,  in  fresh  water,  on  moist  earth,  on  daiup 
rocks,  and  on  the  bark  of  trees.  Certain  species  are  regularly 
found  in  the  intercellular  spaces  of  higher  plants ; such  are 
species  of  Non toe  in  the  thallus  of  Anlhocrrot,  the  leaves  of  Azolla, 
and  the  roots  of  Cycad*.  Many  of  them  enter  into  the  structure  of 
the  Lichen-thallus,  as  the  so-called  gonidia.  It  is  remarkable  that 
kpecie*  belonging  to  the  OacUlaloriactar  are  known  to  flourish  in 
hot  spring*,  the  temperature  of  which  rises  as  high  as  85*  C. 

The  thallus  may  be  unicellular  or  multicellular.  When  uni- 
cellular, it  may  consist  of  isolated  cells,  but  more  commonly  the 
cells  are  held  together  in  a common  jelly  (Chroococcaoeat)  derived 
from  the  outer  layers  of  the  cell-wall.  The  multicellular  species 
consist  of  llkm— f.  branched  or  unbranebed,  which  arise  by  the 
repeated  division  of  the  cells  in  parallel  planes,  no  formation  of 
mucilage  occurring  in  the  dividing  walls.  Such  filaments  may 
not  give  rise  to  mucilage  on  the  lateral  surface  cither,  in  which  case 
they  are  said  to  be  free  ; when  mncilage  does  occur  on  the  lateral 
vail,  it  ap|»cars  as  the  sheath  surrounding  either  the  single  fila- 
ment, or  a sheaf  of  filaments  of  common  origin.  The  mucilage 
may  also  form  an  embedding  substance  similar  to  that  of  Chroo- 
ocean*,  in  which  the  filaments  lie  parallel  or  radiate  from  a com- 
numrentref/Wirofariaco'e).  The  cells  of  the  filament  may  be  all 
alike,  and  growth  may  occur  equally  in  all  |>arts  (0*ctit<Uoriac*t r) ; 
or  certain  cells  (heterocynts)  may  become  marked  off  by  their  larger 
kiio  an  i the  transparency  of  their  contents  ; iu  which  case  growth 
may  still  be  distributed  equally  throughout  ( Noaloc),  or  the  filament 
nuy  be  attached  where  the  heterocyst  arises,  and  grow  out  at  the 
oj'lKfcite  extremity  into  a fine  hsir(aimiAirii(«r|.  An  African  form 
(tuMuprfAru*),  devoid  of  heterocTStS  and  hair-like  at  both  extremi- 
ties, has  recently  been  described.  Branching  has  been  described 
as  *'  false  " and  “ true."  The  former  arises  when  a filament  in  a 
sheath,  either  iu  oonsequcnco  of  growth  in  length  beyond  the 
capacity  of  the  sheath  to  accommodate  it,  or  because  of  the  decay 
of  a cell,  becomea  interrupted  by  breaking,  and  the  free  ends  slip 
past  one  another.  '*  True  **  branching  arises  only  by  the  longitu- 
dinal division  of  a cell  of  a filament  and  the  lateral  outgrowth  of 
one  of  the  cells  resulting  from  the  division  (.SYrwipAonumr)- 
The  nature  of  tho  contents  of  tho  cells  of  Ci/i*MopA.wr«E  has 
given  rise  to  considerable  controversy.  The  cells  arc  for  the  moat 
|art  exceedingly  minute,  and  are  not  easy  to  free  from  their 
oatouring  matters,  so  that  investigation  ha#  been  attended  with 
great  difficulty.  Occupying  as  these  Algw  do  perhaps  the  lowest 
grade  of  plant  life,  it  is  a matter  of  interest  to  ascertain  w hether 
* nucleus  or  chruruatophore  is  differentiated  in  their  cells,  or 
whether  the  functions  and  properties  of  these  bodies  are  diffused 
through  the  whole  protoplast.  It  is  certain  that  the  centre  of  the 
cell,  which  is  usually  non- vacuolated,  is  occupied  by  protoplasm 
of  different  properties  from  the  peripheral  region ; and  Fischer  has 
forth' r established  tho  fact  that  the  peripheral  mu#*,  which  is  a 
hollow  sphere  in  spherical  cells,  and  either  a hollow  cylinder  or 
barrel. shaped  body  in  filamentous  forms,  must  be  regarded  as  the 
•ingle  chromatophoro  of  the  Cyanophyeeoua  cell.  But  whether 
the  central  mass  is  anything  more  than  protoplasm  laden  with 
the  product#  of  assimilation  still  remain*  uncertain.  Among 
other  contents  of  the  cell,  fatty  substances  and  tannin  are  known. 
A curious  adaptation  seems  to  occur  in  certain  floating  forms, 
iu  the  presence  of  a gas-vacuole,  which  may  bo  made  to  vary 
its  volume  with  varying  pressure.  There  is  evidence  that  tho 
dividing  wall  of  filamentous  forms  is  deeply  pitted,  on  is  fount!  to 
he  the  case  in  Red  Alga?.  Reproduction  is  chiefly  effected  by  tho 
vegetative  method.  Asexual  reproductive  cells  are  not  infrequent, 
but  sexual  reproduction  even  in  iU  initial  stages  is  unknown. 
"°f  is  motility  by  means  of  cilia  known  in  tho  group.  In  tho 
unicellular  forms,  cell-division  involves  multiplication  of  tho 
t'Unt.  In  all  the  multicellular  plants  of  this  group  which  have 
keen  adequately  investigated,  vegetative  multiplication  by  means 
of  what  are  known  as  hormogoaia  has  been  found  to  occur.  Throe 
•re  short  segments  of  filament*  consisting  of  a few  cells  which 
diwngage  themselves  from  the  ambient  idly,  if  it  Iks  present,  in 
virtue  of  a ]mculiar  creeping  movement  which  they  posses#  at  this 
After  a time  they  come  to  rest  ami  give  rise  to  new 
colonie*.  True  reproduction  of  the  asexual  kind  occurs,  however, 
»» the  formation  of 'sporangia,  particularly  iu  the  Ckanuenriphonac&z. 
Here  the  contents  of  certain  cells  break  up  endogenously  into  u 
icreat  number  of  spore*,  which  are  distributed  a*  a fine  dust. 
Keiting  » | lore*  are  also  known.  In  these  case*,  certain  cells  of  a 
•cleny  of  unicellular  plant#  or  of  tho  filaments  of  multicellular 
plant*  enlarge  greatly  and  thicken  their  wall.  When  unfavour* 
'Sternal  conditions  sutler  vena  and  the  ordinary  cells  become 
Wrophied,  these  cells  persist  and  reproduce  the  plant  with  the 
return  °f  more  favourable  conditions.  The  Osoi l late riacta  aro 
^*F«ble  of  a peculiar  oscillatory  movement,  which  ha*  earned  for 
i*m  their  namo,  and  which  enables  them  to  move  through  con- 


siderable distance#.  It  i*  not  clear  how  tho  movement  is  effected, 
though  it  ha#  frequently  been  the  subject  of  careful  investigation. 

With  the  Cyanophyceat  must  bo  included,  as  their  nearest  allies, 
the  BaeUriactn,  Notwithstanding  the  absence  of  chlorophyll, 
and  the  consequent  parasitic  or  saprophytic  habit,  Jiacieriacar 
agree  in  so  many  morphological  features  with  Cyanophyceic  that 
the  affinity  can  hardly  be  doubted. 

They  are,  however,  not  further  considered  here,  since  they 
are  separately  dealt  with  in  this  work.  (Sec  Bactv.riology.  ) 

2.  CBlOltorHYCU,1 — This  group  includes  those  Alg®  in  which 
the  green  colouring  matter,  chlorophyll,  is  not  accom]aniod  by  a 
second  colouring  matter,  as  it  is  in  other  groups.  It  consist*  of 
three  a u lid i visions  : — Conjugate,  Eudiloroph ycetr,  and  Charnccv. 
Of  these  the  first  and  lost  are  relatively  small  and  sharply-defined 
families,  distinguished  from  the  second  family,  which  forms  the 
bulk  of  the  group,  by  characters  ao  diverse  that  their  inclusion 
with  them  in  one  larger  group  can  only  be  justified  on  tho  ground 
of  convenience.  Euchlorophyecat  are  made  up  in  their  turn  of 
three  series  of  families : - I*rot<xoecala,  ConfervaU*,  and  Siphonale*. 
Chloroptiyec*  include  both  marine  and  freshwater  plants.  Con- 
jugate*, J'rotococcalts,  and  Charauet  are  exclusively  freshwater ; 
Conftrvalts  and  Siphonale*  arc  both  freshwater  and  marine,  but 
the  latter  group  attains  it*  greatest  development  in  the  sea.  Some 
Chlorophycett  are  terrestrial  in  habit,  usually  growing  on  a damp 
substratum,  however.  Trentepohlia  grows  on  rocks  and  can  sur- 
vive considerable  desiccation.  PkycopeUi » grows  on  the  surface  of 
leaves,  Phyllobimn  and  Ifiylloriphon  iu  their  tissues.  Gomontia 
is  a shell-boring  Alga,  Pertnalophyion  grows  on  the  carapace  of 
the  tortoise,  anu  Trichophilu*  in  the  hair*  of  the  sloth.  Certain 
Protococcale*  and  Conferva  let  exist  as  the  gonidia  of  tho  lichen- 
thallus. 

The  thallus  is  of  more  varied  structure  in  this  group  than  in 
any  other.  In  tho  simplest  case  it  may  consist  of  a single  cell, 
which  may  remain  free  during  the  whole  or  the  greater  part  of  its 
existence,  or  be  loosely  aggregated  together  within  a common 
mucilage,  or  be  held  together  by  the  adhesion  of  the  cell-walls 
at  the  surface  of  contact.  These  aggregations  or  colonies,  as  they 
aro  termed,  may  assume  the  form  of  a plate,  a ring,  a solid  sphere, 
a hollow  sphere,  a perforate  sphere,  a closed  net,  or  a simple  or 
branchod  filament.  It  is  not  easy  in  all  cuses  to  draw  a dis- 
tinction between  a colony  of  plants  and  a multicellular  indi- 
vidual In  a Volvox  sphere,  for  example,  there  is  a marked 
protoplasmic  continuity  between  all  the  cells  of  the  colony.  Tho 
Ulvauct,  tho  thallus  of  which  consists  of  laminae  one  or  more*  cell* 
thick,  or  hollow  tubes,  probably  represent  a still  more  advanced 
stage  in  the  paaaage  of  a colony  into  a multicellular  riant  Here 
there  is  some  amount  of  localization  of  growth  and  distinction  of 
parts.  It  is  only  in  snch  cases  as  Volvox  and  Ulvaeea  that  there 
is  any  pretension  to  the  formation  of  # true  parenchyma  within 
the  limits  of  the  Chlorophycta.  In  the  whole  series  of  the 
Conferral**,  the  thallus  consist#  of  filament#  branched  or  un* 
branched,  attached  at  one  extremity,  and  growing  almost  wholly 
at  the  free  end.  The  branches  end  in  fine  hairs  in  Chaiophorac nr. 
In  CoUochaiact*  the  branches  are  often  welded  into  a plate, 
simulating  a parenchyma.  In  all  Conjugate  and  most  Proto- 
coccale*, and  in  the  bulk  of  the  Conferral**,  the  thallus  consists 
of  a cell  or  cell*,  the  protoplast  of  which  contains  a single  nucleus. 
In  Hydrodictyacea:,  Clndophoraeea,  Spharopleactt r,  and  Gomonti- 
acm  this  is  no  longer  the  case.  Instead  of  a single  relatively  large 
nucleus,  each  cell  is  found  to  contain  many  small  nuclei,  and  is 
si>oken  of  a*  a eamoeyU.  This  character  becomes  still  more  pro- 
nounced in  tho  large  group  of  the  Siphoiwla.  V ahniame  and 
JkitycladaerainTo  partially  septate,  but  elsewhere  no  cellulose  parti- 
tions occur,  and  the  thallus  is  more  or  less  the  continuous  tube  from 
which  the  group  is  named.  Yet  the  Siphoimceotu  Algae  mav  assume 
great  variety  of  form  and  reach  a high  drgree.of  differentia- 
tion. Protosiphon  and  Botrydium,  on  the  one  hand,  are  minute 
vesicle#  attached  to  muddy  surfaces  by  rhixoid# ; Laulvpa,  on 
the  other,  present#  a remarkable  instance  of  the  way  in  which 
much  the  same  external  morphology  as  that  of  connopbytee  has 
Urn  reached  by  a totally  different  internal  structure.  Many 
Siphonale*  are  encrusted  w ith  lime  liko  Cora  11,  na  among  Red  Algr. 
P*nieUlu$  is  brash-like,  IMimndn  and  Cymopoha  are  jointed. 
Autabularia  has  much  the  «amo  external  form  as  an  expanded 
Coprinu*,  Xeomeri*  simulate#  tho  fertile  shoot  of  with 

it*  densely-packed  whorlad  branches,  and  in  Mterodudyon, 
Anadyonum , Strueea,  and  Bovdlea  the  branches,  spreading  iu 
one  plane,  become  bound  together  in  a more  or  less  close  network. 


1 Chlorophyctse  include 

1.  Confervoidew— 12  families,  i7  genera,  1021  specie*. 

2.  Siphonesc — 9 families,  26  genera,  271  species. 

3.  Protoeoooaida* — 2 families,  00  genera,  342  specie*. 

4.  Coujugat* — 2 families,  33  genera,  121M5  species. 

(De  Toni's  Sylloge  Algarum.) 

5.  Chorace®— 2 families,  fl  genera,  181  specios. 

( Kinder  and  Prautl’s  Planznfamutm). 
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Charaeea  are  separated  from  other  Chlorophyceac  by  a long  inter- 
val, and  present  the  highest  degree  of  differentiation  of  riarta 
known  among  Green  Algae.  Attached  to  the  bottom  of  pools  by 
means  of  rluzoids,  the  thallus  of  C karat*#,  grows  upwards  by 
means  of  an  apical  cell,  giving  off  whorlcd  appendage*  at  regular 
intervals.  The  appendages  have  a limited  growth;  but  in  connexion 
with  each  whorl  there  arise,  singly  or  in  pairs,  branches  which  have 
the  same  unlimited  growth  as  the  mam  axis.  There  is  thus  a 
close  approach  to  the  external  morphology  of  the  higher  plauts. 
The  streaming  of  the  protoplasm,  known  elsewhere  among  Chloro - 
phyeete,  is  a conspicuous  feature  of  the  cells  of  CSkaraeca. 

The  Chlorvphycttx  excel  all  other  groups  of  Algw  in  the  magni- 
tude and  variety  of  form  of  the  chlorophyll-bodies.  In  Ulva  and 
Metacarpus  the  chromatophore  is  a single  plate,  which  in  the 
latter  genus  places  its  edge  towards  the  incident  light ; in 
Spiroyyra  they  are  spiral  hands  embedded  in  tho  primordial 
utricle  ; in  Zyqntma.  they  are  a pair  of  stellate  masses,  the  rays 
of  which  branch  peripherally  ; in  (Edvgonium,  they  are  longi- 
tudinally • disposed  anastomosing  bands;  in  Dcsmids  plates 
with  irregular  margins  ; in  Clodophora  polyhedral  plates  ; in 
Fautherin  minute  elliptical  bodies  occurring  in  immense  number*. 
Embedded  in  the  chromatophore,  much  in  the  samo  way  as  the 
nucleus  is  embedded  in  the  cytoplasm,  are  the  pyrenoids.  Un- 
known in  Cyannphycetr  and  IVuBophyettr,  known  only  in  Banyincre 
and  Ntmalum  amoug  Bkndnphyctte,  they  arc  of  frequent  occurrence 
among  Chlorophyctce,  excepting  CAaracc*.  Sometimes  several 
pyre  no  ids  occur  in  each  chloroplaat.as  in  Afetocarpus  and  Spiromra ; 
sometimes  only  an  occasional  chloroplast  contains  pyrenoid  at 
all,  aa  in  Clodophora.  The  pyrenoid  seems  to  be  of  protcid  nature 
and  gelatinous  consistency,  and  to  arise  as  a new  formation  or  by 
division  of  pre-existing  pyrenoid*.  When  carbon-assimilation  is 
active,  starch-granules  crowd  upon  tho  surface  of  the  pyrenoid 
and  completely  obscure  it  from  view. 

ftpccial  provision  for  vegetative  multiplication  is  not  common 
among  Chlorophyce#.  Valonia  and  Caulcrpa  among  Siphonales 
detach  portions  of  their  thallus,  which  are  capable  of  independent 
growth.  In  Caulcrpa  no  other  means  of  multiplication  is  as  yet 
known.  In  Ckarmeea  no  fewer  than  four  methods  of  vegetative 
reproduction  have  been  described,  and  the  facility  with  which 
buds  and  branches  are  in  these  cases  detached  has  been  adduced 
as  an  evidence  of  affinity  with  Bryophyta,  which,  as  a class,  are 
distinguished  by  th«ir  ready  resort  to  vegetative  reproduction. 

With  regard  to  true  reproduction,  which  is  characterized  by 
tho  formation  of  special  ceils,  the  group  Euchlnrophyet#  is 
characterized  by  tho  production  of  zoosjiorcs  ; that  is  to  say,  cells 
ca|iable  of  motility  through  the  agency  of  cilia.  Such  ciliary 
motion  is  known  in  the  adult  condition  of  the  cells  of  Valx neare  r, 
but  where  this  is  not  the  case  the  reproductive  cells  are  endowed 
with  motility  for  a brief  period.  The  zoosjmro  is  usuallv  a 
pyriform  maw  of  naked  protoplasm,  the  beaked  end  of  which 
where  the  cilia  arise  is  devoid  of  colouring  matter.  A reddish* 
brown  body,  known  as  the  cycapot,  is  usually  situated  near  the 
limits  of  the  hyaline  portion,  and  in  the  protoplasm  contractile 
vacuoloa  similar  to  those  of  lower  animals  have  been  occasionally 
detected.  The  movement  of  the  zoosporo  is  effected  by  the 
lashmg  of  the  cilia,  and  it  in  tho  direction  of  the  beak,  while  the 
.lowly  rotate,  oo  it,  loo,  .xi.  « the  »amo  time. 
U .Hally  two  cilia  are  pnaent  i in  Botrydium  ami  Hydrodietum 
only  one  i«  present ; m eeruin  aiwete.  or  Clodophora  fouriin  Dm- 
ifi?  a chaplet,  and  in  (Edoyonium  a ring  of  many  cilia.  The  so- 
called  zocM|s>rc  of  1 auduria  is  a ceenocyte-  covered  over  with  mired 
cilia  corresponding  in  position  to  nuclei  lying  below  In  ttl| 
Other  cases,  xoospore*  are  uninucleate  bodies.  Zooaporez  arise  in 
cells  of  ordinary  aixeand  form  termed  zoosporangia.  In  unicel- 
lular  form.  fSphmlla)  the  thallus  become,  transformed  into  a 
.•.."rlmranxiurn  at  the  reprodnotiro  slotfe.  In  the  »w.poranjda 
of  (Sdaymuuot,  T'trat/nra,  and  ColcodorU,  the  content,  become 
transformed  into  a ainelc  loo.pore.  In  moat  cane,  repeated 
dinuon  Kern,  to  Uka  place,  and  the  final  number  t.  represented 
by  wine  (lower  of  two.  In  cmnocytie  forms  tho  roosporca  would 
seem  to  an.o  uinultuieously,  probably  bccau»e  many  nuclei  are 
already  present.  The  escape  of  oospores  is  effected  by  the 
degeneration  of  tho  .poranjti.l  wall  (Chol.yhora),  or  by  means  of 
’’  or  * 6llt  or  . circular  fracture 

lorT""?’-  are  of  two  kinds  : — ( 1 ) X]  i . .so  which  come 

rnmnate  to  limn  a new  plant : these  are  asexual 
t"r„.o  ,'  |krr7  l*Tr-  ,(:i)  Thow  “bieh  are  incapable  of 

on^Tj'S  ,T‘  rlh' 

.T^^^ttreCr^iri.‘,:r,tord'  *Dd,  « 

P°re*  Reproduction  by  conjugation  is  also 


known  as  isogamy,  by  fertilization  as  oogamy.  When  zoo*|ion* 
cotnc  to  rest,  a new  cell  is  formed  ana  germination  tnsucB  at 
once.  When  zygos;>orea  and  ooajiores  are  produced  a new  cell- 
wall  is  also  formed,  but  a long  period  of  rest  ensues.  All  in- 
vestigation goes  to  show  that  an  essential  part  of  sexual  union  is 
the  fusion  ot  the  two  nuclei  concerned.  It  is  interesting  to  know, 
on  the  authority  of  Oltmanns,  that  when  the  oosphere  is  forming 
in  the  oogonium  of  l ’aucherxa,  there  is  a retrocession  of  sll  the 
included  nuclei  but  one.  That  the  antherozoid  of  Fnuchtria  con- 
tain* a single  nucleus  had  been  inferred  before. 

From  a comparison  of  those  Emehlnrophycett  which  have  been 
most  closely  investigated,  it  appears  probable  that  sexual  rcli re- 
ductive cells  have  in  the  course  of  evolution  arisen  as  the  result  of 
specialization  among  asexual  reproductive  cells,  and  that,  in  turn 
oogamoua  reproduction  lias  anaen  as  the  result  of  differentia- 
tion of  the  two  conjugating  cells  into  the  smaller  male  garnets 
and  the  larger  female  gamete.  It  would  further  appear  that 
oogamoua  reproduction  has  arisen  independently  in  each  of  the 
three  main  group*  of  Buck lorvpk yenr,  viz.,  ProtoeoccaUs,  Siphon- 
ales,  ami  Con/ermUs.  Thus  among  Volvocnceet,  a family  of  /We- 
ciMXaUs,  while  in  some  of  the  genera  {ChlorasUr,  Sphondylomorum), 
no  sexual  union  has  aa  yet  been  observed,  in  other*  (Pamforiao, 
Cnloroyonium,  Slephanosp/urra,  SphtrrtUa ) conjugation  of  similar 
gametes  take*  place,  in  others  still  (Phacotus,  Ewlorinn,  I'oiror) 
the  unioQ  is  01  tho  nature  of  fertilization.  No  other  family  of 
Pfotococcales  has  advanced  beyond  the  stage  of  iaogamous  re  pro 
duction.  Again,  among  SiphonaUt  only  one  family  ( Fautkci  utaa) 
has  reached  the  stage  of  oogamy,  although  au  incipient  betiroganiy 
is  said  to  occur  in  two  other  families  (Codiacetr,  Bryopsidntm). 
Elsewhere  among  Siphonales,  in  those  cases  where  reproductive 
cells  are  known,  the  reproduction  is  either  iaoganious  or  asexual. 
Among  Cou/ervalcs  there  is  no  family  in  which  sexual  rcprwluc- 
tiou — isogamy  or  oogamy — is  not  known  to  occur  among  some  of 
the  component  species,  and  as  many  as  four  families  (Cy/iadru- 
capsacetr,  Spharoploaouc,  (Bdogoniac&t,  ColeotJurtactir)  are  oogaiu- 
ous.  On  these,  as  well  as  other  grounds,  Con/trmlts  arc  regarded 
as  having  attained  to  the  highest  rauk  among  Euehloropkycar. 
Although  tho  phenomena  attending  isogamous  and  oogamoua 
reproduction  respectively  are  essentially  the  sonic  in  all  cases 
slight  variations  in  both  instances  enpear  in  different  families 
attributable  doubtless  to  the  independent  origin  of  the  process  iu 
different  group*.  Thus,  although  isogamy  consists  in  typical  case* 
of  a union  of  naked  motile  gametes  by  a fusion  which  begins  at  the 
beaked  ends,  and  results  in  the  formation  of  an  immotile  spherical 
zygote  surrounded  by  a call-wall,  in  Leptosira  it  is  noticeable 
that  the  fusion  begins  at  the  blunt  eml ; iu  aspedea of  Chlatnyao- 
uu>nas  the  two  gametes  are  each  included  in  a cell- wall  before 
fusion  ; and  in  many  cases  the  zygote  retains  for  some  time 
its  motility  with  the  double  number  of  cilia.  Again,  in  oqgaroena 
reproduction,  while  in  general  only  one  oosphere  is  differentiated 
in  the  oogonium,  in  Sphttroplsa  several  oosphcrcs  arise  in  c«'h 
oogonium  ; and  whilo  tho  Oosphere*  usually  contract  away  frj'm 
tho  oogonial  wall,  lu’quiring  for  themselves  a new  cell-wall  after 
fertilization,  iu  CoUochatt  tho  oosphere  remains  throughout  iu 
contact  with  the  oogonial  wall.  The  oosphere  in  in  oil  ra»c> 
fertilized  while  still  within  the  oogonium,  the  anthcrozoids  being 
admitted  by  means  of  a |iore.  There  is  usually  distinguishable 
uj»on  the  surface  of  the  oosphere  an  area  free  from  chlorophyll, 
known  a*  the  receptive  spot,  at  which  tho  fusion  with  tbs 
antherozoid  takes  place  ; and  in  many  case*,  before  fertilization, 
a small  mucilaginous  mass  has  been  observed  to  sr|iaratc  itself  off 
from  the  oosphere  at  this  point  and  to  escape  through  the 
pore.  In  CoUtxhotte  the  oogonial  wall  is  drawn  out  into  * 
considerable  tube,  which  is  provided  with  an  »pi«l  _ F°pc» 
and  this  tube  has  a somewhat  similar  appearance  to  the 
locate  trichogyne  of  Floruit#  to  be  hereafter  described.  In 
certain  species  of  (Kdoyonium  minute  male  plantlets,  known  as 
dwarf  mak-x,  become  attached  to  the  female  plant  in  tho  neigh- 
bourhood of  the  oogonia,  thus  facilitating  fertilization.  Ipuceu 
the  genus  (Edogomum  exhibits  a high  degree  of  specialiration  in 
its  reproductive  system,  considering  that  it*  thallus  has  nut 
advanced  beyond  the  stage  of  an  unbranched  filament. 

Many  Euchlorophyctai  are  endowed  with  both  asexual^  anil 
Mixual  reproduction.  Such  aro  CoUochttle,  (Eioyonium,  CyU*- 
drocapsa,  Ulothrix,  Vaucherin,  Folvox,  Ac.  In  others  only  fb» 
asexual  method  is  yet  known.  When  a species  resoftx  t® 
l*ith  method  a,  it  is  generally  found  that  the  asexual  method 
prevails  iu  the  early  part  of  the  vegetative  period,  ami  tW 
•sexual  towards  the  close  of  that  period.  This  is  in  conson- 
ance with  tlio  facts  already  mentioned  that  zoospores  germin- 
ate forthwith,  and  that  the  sexually  - produced  cell  or  zygote 
enters  upon  a period  of  rest.  It  is  known  that  zoogametes, 
which  usually  conjugate,  may,  when  conjugation  fails,  grr* 
minate  directly  ( Sphttrella ).  In  rare  cases  the  oosphere  lie* 

been  known  to  germinate  without  fertilization  (fEdog<m*uuh 
Cylindrocupsa).  The  germination  of  a zygospore  or  oospore  u 
effected  by  the  rupture  of  an  outer  cuticularizcd  exosporium  ; then 


A L G M 


267 


the  cell  may  protrude  an  inner  wall,  the  rndosporium,  and  grow 
out  into  the  new  plant  (Vauchrria),  or  the  content*  may  break 
op  into  a lintt  brood  of  zoospore*.  1 1 in  held  that  in  CouockatU 
a parenchyma  results  from  the  division  of  the  oospore,  from  each 
cell  of  which  a roo»j*orc  arises. 

Reproduction  is  also  effected  among  Euchlarophyeta  by  means 
cf  apUnoeijorcs  and  akinetes.  Aplano»]»ort-*  would  ecem  to 
represent  zoosjiores  arrested  in  their  development ; without 
reaching  the  stage  of  motility,  they  germinate  within  the  spor- 
angium. Akinetes  are  onlinary  thallus  colls,  which  on  account 
of  their  acquisition  of  a thick  wall  are  capable  of  surviving  un- 
favourable conditions.  Both  apIanuHj»ores  and  okitietcx  may 
germinate  with  or  without  the  formation  of  zoospores  at  the  initial 
stage. 

Among  Conjugate,  reproduction  is  effected  solely  by  means  of 
conjugation  of  what  are  literally  aplanaspores.  Among  those 
Zksmuf worse,  which  live  a free  life,  two  plants  become  surrounded 
by  a eoninton  mucilage,  in  which  they  lie  either  parallel  {Civs- 
trrium)  or  crosswise  (Vosmariitm).  Gaps  then  appear  in  the 
apiKMxi  surfaces,  usually  at  the  isthmus  ; the  entire  protoplasts 
either  pass  out  to  nude  into  one  another  clear  of  the  old  walls,  or 
portly  poos  out  and  fuse  without  complete  detachment  from  the  old 
walk  Among  colonial  Dttmkliacect,  the  break-up  of  the  filamrlit 
is  a preliminary  to  this  conjugation  ; otherwise  the  process  is  the 
same.  The  zygospore  becomes  surrounded  with  it#  own  wall, 
counting  finally  of  throe  layers,  the  outer  of  which  is  furnished 
with  at'icular  prominences  of  various  forma.  In  Zyynrmaaa  there 
u do  dissolution  of  the  filament*,  but  the  whole  contents  of  one 
cell  poos  over  by  nreauB  of  a conjugation-tube  into  the  cavity  of  a 
cell  of  a neighbouring  filament,  w hen  the  zygospore  is  formed  by 
the  fosion  of  the  two  protoplasts.  In  those  cases  the  activity  of 
one  of  the  gametes,  and  tlio  passivity  of  the  other,  is  regarded 
m evidence  of  incipient  sex.  In  Siroyonium  there  is  cell- 
■Uvision  in  the  parent-cell  prior  to  conjugation  ; and  as  two 
wgnifuts  are  cut  off  in  the  case  of  the  active  gamete,  and  only 
one  in  the  cast  of  the  passive  gamete,  there  in  a corresponding 
difference  of  size,  marking  another  step  iu  the  sexual  diffcrcutia- 
uoo.  In  Zy'joyvnium,  although  no  cell-division  takes  place,  the 
gametes  consist  of  a portion  only  of  the  con  tents  of  a cell,  and  this 
u regularly  the  case  in  Mesocarpacea,  which  occupy  tho  highest 
grade  among  Conjugate.  Some  Zyyncmaceas  and  Xitsoairpaeeas 
form  either  a short  coiyugating  tub*.-,  or  none  at  all,  but  the  fila- 
ments approach  each  other  by  a knee-like  bend,  and  the  zygospore 
i*  formed  at  the  point  of  contact,  often  being  partially  contained 
within  the  walls  of  the  parent-cell.  It  would  seem  that  in  some 
cues  the  nuclei  of  the  gametes  remain  distinct  in  the  zygos|K>ro 
for  a considerable  time  after  conjugation.  It  is  probable  that  in 
all  coxa  nuclear  fusion  takes  place  sooner  or  later.  In  Zyg- 
oeweanz  and  Mesocatpaeete  the  xy  go*  pore,  after  a period  of  rest, 
germinates,  to  form  a new  filamentous  colony  ; in  Itosmidiactts  its 
contents  divide  on  germination,  and  thus  give  rise  to  two  or  more 
Desmids.  Gamete*  which  fail  to  conjugate  sometimes  assume 
the  ap|*arsnce  of  zygospore*  and  germinate  in  duo  course.  Thc-y 
ore  known  as  azygos]  ore*. 

The  reproduction  of  Chamm » is  characterized  by  a pronounced 
oogamy,  the  reproductive  organs  being  the  most  highly  differ- 
«atiaud  among  Chlorophyceat.  The  anth-ridia  aiul  oogonia  are 
fenned  at  the  nodes  of  the  appendages.  The  oogonium,  seated  on 

* stalk  cell,  is  surrounded  by  an  investment  consisting  of  live 
spirally-wound  cells,  from  the  projecting  ends  of  which  segments 
*re  cut  olf,  constituting  the  so-called  stigma.  The  oospnere  is 
M differentiated  within  the  wall  of  tho  oogonium,  but  certain 
«dla  known  os  mndnuyszcllcn,  the  significance  of  which  ha*  given 
n“  *°  Much  speculation,  are  cut  off  from  the  basal  portion  of  the 
jarent-cell  during  its  development.  The  antheridia  are  spherical, 
JJJIWlOloitid  bodies  of  very  complex  structure.  The  anthem- 

i*  a spirally-coiled  thread  of  protoplasm,  furnished  at  one 
* l**ir  of  cilia.  It  much  more  resemble*  the  antherozoids 
Zryookt/ui  and  certain  PUridophyta  than  any  known  among 
_ 'T  Algie.  The  fertilized  egg  charged  with  food  reserves  rest*  for 
*®*n*iderabl#  period,  surrounded  by  its  cortex,  the  whole  having 
•(Burned  * reddish-brown  colour.  On  germination  it  give*  rise  to 

* row  of  cells  in  which  short  (nodal)  and  long  fin  ter  nodal)  cells 

Trom  the  first  node  arise  rhizoids  ; from  the  second  a 
rsl  bud,  which  becomes  the  new  plant.  This  peculiar  product 
.^nation,  which  intervenes  between  the  ooapore  and  the 
. <ut  form,  is  the  proembryo.  It  will  bo  remembered  tliat  in 
J*1  *^*ual  spore  somewhat  similarly  give*  rise  to  a 
End  ' fr<>ra  wWc“  the  adult  plant  is  produced  as  a lateral 
• * ^b®  proem bnronic  branches  of  Ckararea-,  one  of  the  means 
Bgetolive  reproduction  already  referred  to,  are  so  called  because 
rejicat  the  characters  of  the  proembryo. 
tL  ,wre  ‘paving  tho  CUorophyce tr.  it  should  b«  mentioned  that 
for  um  has  been  included  by  some  zoologist*  (Biitachli, 

»?^lfmPJe)  among  Flaydlata ; on  the  other  hand,  certain  green 
txiMi  l*'  SUc^  M EwjUiul,  are  included  by  some  botanists  (for 
pie,  van  Tieghexn)  among  unicellular  plants.  A similar 


uncertainty  exist*  with  reference  to  certain  groups  of  PhaofJiyccrt, 
and  the  matter  will  thus  arise  again. 

3.  Pmjbopuycbal>— The  Phezophyeea  are  distinguished  by  tho 
possession  of  a brown  colouring  matter,  phycopbsein,  in  addi- 
tion to  chlorophyll.  They  consist  of  the  following  groups:— 
Fueacea,  P/utvtpor&r,  Dielyolau*. r.  Crjfptomonadacea,  Fsridi%OC€tt, 
and  Diatomare* r.  Of  these  the  first  three  include  multicellular 
plants,  some  of  them  of  great  size  ; the  last  three  are  uni- 
cellular organisms,  with  little  in  common  with  the  rest  except- 
ing tho  possession  of  a brown  colouring  matter.  Fumettr  and 
Pfutotpcrcte  are  doubtless  closely  allied,  and  to  these  DidyotacM 
may  be  joined,  though  the  relationship  i*  less  close.  They  consti- 
tute the  Buphtraphyc&c,  and  will  be  dealt  with  in  tho  first  place. 

Kupkaopkyc&r  are  almost  exclusively  marine,  growing  on  rock* 
and  stone-*  on  the  coast,  or  epiphytic  upon  other  Alg®.  In  tidal 
seas  they  range  from  the  limits  of  high  water  to  some  distance 
beyond  tho  low- water  line.  On  the  British  coasts  zones  are 
observable  in  passing  from  high-  to  low-water  mark,  characterized 
by  the  prevalence  of  different  species,  thus  : — Pelwtia  canalicu • 
lata,  Fur.ua  pUity  carpus,  Fuats  xcticulostis,  AscopJtylluui  nodosum^ 
Funis  terrains,  Laminaria  diyitala.  Some  species  are  minute 
filameutoiu  plants,  requiring  tlie  microscope  for  their  detection  ; 
others,  like  Ltssonia , are  of  considerable  bulk  ; or,  like  Macro- 
cystis , of  enormous  length,  lu  Fuoactsc,  Diet  yota  era,  and  Lami- 
na riaeta  and  Sp/uKtlariacetr,  among  Phaosporvr,  the  thallus 
consists  of  a true  pareuchyma  ; elsewhere  it  consists  of  free 
filaments,  or  filament*  so  compacted  together,  as  in  Cullcriacta 
and  Ltssmnrestiacta,  as  to  form  a false  parenchyma.  In  Fueacea: 
and  Laminariarsm  the  inner  tissue  is  differentiated  into  a con- 
ducting system.  In  Laminariaesm  the  inflation  of  the  ends  of 
conducting  cells  gives  rise  to  the  so-culled  trumpet-hynhie.  In 
F'ereocystis  and  Macrocysti*  a zone  of  tubes  occurs,  which  present 
the  appearance  of  sieve-tubes  even  to  tho  eventual  obliteration  of 
the  perforation*  by  a callus.  While  there  is  a general  tendency 
in  tne  group  to  mucilaginous  degeneration  of  the  cell-wall,  in 
Laminaria  digitata  there  are  also  glands  secreting  a plentiful 
mucilage.  Secondary  growth  in  thickness  is  effected  by  the 
tangential  division  of  superficial  cells.  The  most  fundamental 
external  differentiation  is  into  holdfast  and  shoot.  In  Zomf- 
nariacKX  sMondary  cylindrical  prop*  arise  obliquely  from  the  base 
of  the  thallus.  In  epiphytic  form*  the  rhizoids  of  the  epiphyte 
often  penetrate  into  tno  tissue  of  the  host,  and  certain  epiphytes 
are  not  known  to  occur  excepting  in  connexion  with  a certain 
host : but  to  what  extent,  if  any,  there  is  a jrartial  parasitism  in 
these  cases  has  not  been  ascertained.  In  filamentous  forms  there 
i*  a differentiation  into  branches  of  limited  and  branches  of  un- 
limited growth  (Fphacelaria).  In  Laminaria* ta  there  is  a dis- 
tinction of  slip®  and  blade.  The  blade  is  centrally- nbbed  in 
Alaria  and  laterally  • ribbed  in  MaeroeyUii.  It  is  among  the 
Sargassacra  that  the  greatest  amount  of  external  differentiation, 
rivalling  that  of  the  higher  leafy  plants,  is  reached.  A charac- 
teristic feature  of  the  more  massive  specie*  is  the  occurrence  of 
air-vesicle*  in  their  tissues.  In  Fucus  wmcuAtfwa  they  arise  m 
lateral  miw;  in  Ascopkyllum  they  are  single  and  median  ; in 
Macrocystis  one  vesicle  arise*  at  the  base  of  each  tballuz  segment , 
in  Surmssum  and  Ifalidryt  the  vesicle*  arise  ou  social  branches. 
They  serve  to  buoy  up  the  plant  when  attached  to  the  »ea-lottom, 
and  thus  light  is  admitted  into  the  forest- like  growths  of  the  gre- 
garious species.  W hen  such  plants  are  detached  they  are  enabled 
to  float  for  great  distances,  and  the  great  Sargasso  Seaof  the  North 
Atlantic  Ocean  is  probably  only  renewed  by  tbe  consUut 
of  plant*  detached  from  the  shores  ol  tho  Caribbean  Sea  and  Gulf 

°f Growth  in  length  is  effected  in  a variety  of  ways.  In 
Sphactlnrincor,  and  Fucaera  there  W a definite  «|>ica  cell.  Jn 
the  first  it  i»  . biconvex  lens,  from  which  eegmcnU  »re  conUnunllJ 
cut  off  J.rsllel  to  the  Interior  eurhe.  i end  m the  second ^ 
eloiigate.1  dome,  from  wliie!.  MgmenU  ere  cut  oirf  *£  * 

W.I*  While, however,  in  IHd-jota  the  I'neluct  of  th«  *ub»*1lr.  t 
division  in  the  segment  enlarge*  with  each  subdivinon,  the  divl- 

•>  rrfmmm'n*  ( Dicty***}- 1 family,  1 . genera,  ISO  <[wcle«. 

•P*10*-  (De  Tonl'e  SyUtgt  Al</aru».) 

, PmdiM.s- S familie.,  32  genera,  167 

s!  CVnetanom^uo  (including  CSrywenramtocoe)  fttmUra,  -S 
^"rX‘(^Je.«ce.r)-ehont  150  genera,  end  5000  • 


fossil  and  recent. 


(Edgier  end  Prantl's  1 Jlnitsra/ootiftc".) 
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innvltudinallv  and  thua  the  dichotomous  branching  is  provided 

L In  some  '.Syhortloriatt*  branches  may  appear  at  their '“*£ 
lion  as  lateral  protuberances  of  the  apical  cell  tUelf.  lu 
an  anital  cell  L situate  at  the  surface  of  the  thellus  Hi  a silt  liKe 
depression  at  the  apex  from  this  cell  aegmenta  are  cut  olf  in 
three  or  four  lateral  oblique  planes.  „l,ich  the 

A peculiar  manner  »r  growth  in  length  is  w“S„*d 

term  tncl.othallic  has  been  applied  It  may  obserred 

that  In  the  hairdUta  branches  of  Acfiwsepoee.r  the  l»>nt  atrehich 
most  rapid  division  occurs  is  situate  near  the  base  of  h“r- 
In  Drsmarttlia  and  Arlkrocladia.  for  example.  It  ut  found  that 
the  thallus  ends  in  a luft  of  each  hairs,  each  of  them  growing  by 
means  of  an  intercalated  growing  point.  In  tbcsecasea, 
the  portions  of  the  hairs  behind  the  growing  Kg'™ 
agglutinated  together  into  a wild  cylindrical  l«o uti^isarecl  c h y - 
niatous  axis.  In  Cutltrta  the  laminated  thallus  is  formed  in  the 
same  war.  The  intercalated  growing  region  of  Aorninona  alforda 
an  example  of  another  variety  of  growth  in  I hmpiy™ r.  " hlle 
the  Uminated  portion  of  the  thallus  is  being  gradually  worn  oh 
in  our  latitudes  during  the  autumnal  storms,  a vigorous  new 
growth  appears  at  the  junction  of  the  stipe  and  the  blade,  as  the 
result  of  which  a new  piece  is  added  to  the  •Up*  and  the  lanun 

entirely  renovated.  ^ 

Both  asexual  and  sexual  reproduction  occur  among  Euphvo 
phvct.T.  Puctuxit  are  marked  by  an  entire  absence  of  the  asexual 
method.  The  sexual  organa — oogonia  and  anthendia  are  borne 
on  special  portions  of  the  thaUitt  in  cavities  known  a*  conceptacles. 
Both  organs  may  occur  in  one  oonccptacle,  as  in  Pelvetta,  or  eacn 
may  be  confined  to  one  conceptaclo  or  even  one  plan t,  M in 
teneulotua.  The  oogonia  arise  on  a stalk  cell  from  the  lining 
layer  of  the  cavity,  the  content*  dividing  to  form  eight 
oosnhoroa  as  in  Puch*,  four  aa  in  Ascophyllutn,  two  as  in  Jel- 
retin.  or  one  only  as  in  Halidrys.  It  would  seem  that  eight 
nuclei  primarily  arise  in  all  Pucacae,  and  that  a number  cor- 
responding to  the  number  of  ootpheres  subsequently  formed  is 
reserved,  the  rest  being  discharged  to  the  periphery,  where  they 
may  bo  detected  at  a late  stage.  On  tho  maturation  of  the 
ooapherea  the  outer  layer  of  the  oogonial  wall  ruptures,  and  tho 
oospheres,  still  surrounded  by  a middle  and  inner  layer,  pass  out 
through  the  mouth  of  the  conceptacle.  Then  usually  these 
layers  successively  give  way,  and  the  spherical  naked  oospneres 
float  free  in  the  water.  Tho  autheridia,  which  arise  in  the  oon- 
oeptacular  cavity  aa  special  colls  of  branched  filaments,  aro 
similarly  discharged  whole,  the  antherozoids  only  escaping  when 
tlie  antheridia  are  clear  of  the  conceptaclo.  The  antherozouls  are 
attracted  to  the  oosp hares,  round  each  of  which  thev  swarm  in 
great  numbers.  Suddenly  tho  attraction  ceases,  and  the  oosphere 
is  fertilized,  probably  at  that  moment,  by  the  entry  of  a single 
anlherozoid  into  the  substance  of  the  oosphere  ; a cell -wall  is 
formed  thereupon,  in  some  coses  in  so  short  an  interval  as  five 
minute*.  Remarkable  change*  of  size  and  outline  of  the  oosphere 
have  recently  been  described  as  accompanying  fertilization  in  Halt 
Jw...  Pw.-Uvll.lv  tl,„  r.Tti1i»Aiinn  in  nlanta  has  nowhere  Ihjci 


ditiona,  a.  at  Plymouth  the  ooapheres  have  been  ob“rT“l  l" 
minatv  i-rthcnogenetically.  The  a«m«l  ®f*"“  in  ll"  “**  °f 
CutUria  multifida  ariae  oa  a cru.Uccous  f™,  dylaoroaio  rcytail. 
formerly  considered  to  be  a di.tinct  epeciea.  They  are  umlncnUr, 
each  producing  a email  numlier  of  xoosporoa. 

The  possesion  of  two  kinda  of  reproductive  orgaM  umlwiil.r 
and  plurilocular  sporangia,  i»  general  among  the  reel  of  the 
PlurMporm.  Hornet,  however,  called  attention  in  18il  to  the 
fact  that  two  kind#  of  plurilocular  sporangia  occurred  in  certain 
[»cie  of  the  genua  #rL.rpne-aomewhat  tran.l-r.nl  organa  of 
In  oronev  tint  producing  small  rooeiioros,  and  also  more  opoqu. 
organs  of  a darker  colour  producing  relatl vely  argc-r 
On  the  discovery  of  another  such  specif  by  Bnflli&m,  lwt*n 
in  lM  wiaraUd  the  three  species,  Kdacaffta  ucundvt,  E. 
/sn^ratu,,  A*.  Lebdii,  toother  with 

£lw«  an/  O.  /rnrlmto.  The  conjugation  of  wntei 
hi  1880  ; and  these  observations  hare  been  0f 


from  umiocuior  — . - 

Arcaclioug  that  conjugation  ^ 

It  must,  however,  be  remembered  that  » w haa^  Sohseriw. 
only-  unilocular  aporangus  are  known  t , ^ ^ >onll. 


Sl^o^oro^/lX^,— may^he  taken  to  rotirownihwHhin 
,p,rcx,  auoocaatve  ateiia  in  the  ad ^ *^edro“^u(f uiier 

Tho  Ptrvlirutctfr  have  been  included  among  J ^ 

tho  title  of  Ditwjla^ellata.  The  majonly  yi"  ,]  t;u,  i» 

to  the  sea,  but  many  aro 

aomewliat  spherical  and  unicellular,  exhl nti ng  ^ MBml 
between  auterior  and  posterior  eatremitl  a,  j j„  M„[ir 

surfaces.  The  wall  conaists  of  a basi.  of  cellulofc,  atm  11 
caaroroadily  break,  up  into  a definite  number  of  pU£,  eg 
into  another  like  the  plates  of  the  u“*l*  ,„d  fl  ujged. 

recently  been  deaennea  aa  accompanying  lenuuaiiuu  uiaaa-  moreover,  often  finely  wi^turo  or  ^ ^ one  miming 

Probably  tho  act  of  fertilixation  in  plant,  baa  nowhere  boon  Two  grooves  are  * ^vjm.,<dtudinn]lv  In  these  grooves  be 
vod  ill  such  detail  as  in  turner.  PiVIpotarroi  resemble  Fu-  transversely  ««1  another  tonptudin  y donal  surfw- 

1 Tt..„.tiw..  i,™. — . isK.;>.  two  cilia,  attached  at  tlio  point  ot  meeung  uw  • stains 

Tho  protoplast  i.  nninnekat.  and  racuolate,  and  o»n  ^ 

chromitopborea  of  a brownish  colo]“\  chloronhyll  i»  identical 
brown  colouring  matter  which  U added 

with  phycophu-in  ; two  varieties  of  it  h /wa«hBM»w 

nrrnn  niul  TigariilinitlO.  Certain  specie*,  such  as  Oym*™  , 


dnj$.  _ 

observed  111  OWiI  ucmh  «ma  «««.h  ‘"'.V - " 

carat  in  their  pronounced  oogamy.  Thev  differ,  however,  in  being 
alaoasexually  reproduced.  Tho  asexual  cells  are  immotilo  spore* 
arising  in  four*  in  sporangia  from  suiwrtiaial  cells  of  the  thallus. 
Iu  Diciydta  the  oo*puera‘*  1*H»«  tdntrlr  in  nntrnnia.  crowded  toirethci 


ir*  1U  imw  UCIU  in  vaau 

a .he  oospuerea  arise  singly  in  oogonia,  crowded  together 

in  Hori  on  the  surface  of  the  female  plant.  The  antheridia  have 
a similar  origin  and  grouping  on  tho  male  plant.  Until  the  reccut 
discovery  by  Williams  of  motility,  by  means  of  a aiuglo  cilium, 
of  the  antherozoids  of  I>ktijnta  and  Taonia,  they  were  believed 
to  bo  immotile  bodies,  like  the  mole  cells  of  red,  seaweeds.  Iu 
Didyvla  the  unfertilized  oosphere  i*  found  to  be  callable  of  under- 
going a limited  number  of  divisions,  but  the  body  thus  forme! 
appears  to  atrophy  sooner  or  later. 

Of  the  small  family  of  the  Tilopteridaetce  our  knowledge  is  as 
yet  inadequate,  but  they  probably  present  the  only  case  of  pro- 
nounced oogamy  among  Plucusparar..  They  are  filamentous  forms, 
exhibiting,  however,  a tendency  to  division  in  more  than  one 
plane,  even  in  the  vegetative  {tarts.  The  discovery  by  Brobner 
of  the  specific  identity  of  Haplotpora  globata  and  Scaphwrpora 
sjKcwsa  marks  an  important  step  in  tht*  advance  of  our  knowledge 
of  the  group.  Three  kinds  of  reproductive  organs  are  known  : 
first,  BjKirangLa,  which  each  give  rise  to  a single  tetra-,  or  multi- 
nucleate  non-motile,  probably  asexual  sjioro  ; second,  plurilocular 
sporangia,  which  are  probably  autheridia.  generating  antherozoids ; 
and  thirl,  sporangia,  which  arc  probably  oogonia,  giving  rise  to 
single  uninucleate  non-motile  oospheres.  No  process  of  fertiliza- 
tion has  a*  yet  been  observed. 

The  CntUriacc’X  exhibit  a heterogamy  in  which  the  female 
sexual  ceil  is  not  highly  specialized,  as  it  i*  in  the  groups  already 
described.  From  each  locale  of  a plurilocular  sporangium  there 
i*  set  free  an  oosphere,  which,  being  furnished  with  a pair  of 
cilia,  swarms  for  a time.  In  similar  organs  on  separata  plants 
the  much  smaller  antln rozoids  arise.  Fertilization  has  been 
observed  ot  Naples  ; but  it  apparently  depends  ou  climatic  con- 


pvrrin  and  peridinine.  Certain  specie*,  8 . t^cir  method 

Jj’iirole,  aro  colour lcea  and  therefore  ,.lc  , by  the 

of  nutrition.  Multiplication  taki-a  place  havinir  romc* 

cndogenoita  formation  of  roo,]*orc-S  the  og  „ .he  orgauiaui  U 
to  ret ; in  other,  by  longitudinal  ‘u  wi* 

.till  motile.  Ko  method  of  wxual  reproduction  i.  a 

“m^oinWoce-  alro  are  ««*, 
colonies.  Each  cell  contains  a flattened  , . i,(1jutinott4' 

brown  or  yellow  colour.  Hydrurus  lorm*  * nhromovbyto* 

colony  attached  to  stones  in  mountain  streauj  . JT  ^ 

form  an  eight- colled  colony.  Both  iM ^ 
means  of  zoosporas.  The  Lrwlomoimdt*  a l_vlrfowMWA«,  w hen 
motile  through  tin*  greater  part  of  their  life.  - .F  condition 
dividing  in  a mucilage  after  t»1B  cclls  form  a 

in  Glaocysti*.  In  Synura  and  Ckrtrnxuh*  rhrmituli** 

spherical  motile  colony,  recalling  * ?-  voea„  ' ..u  Like  the 

is  unkiliate  and  is  contained  m a hyaline  c P*  • , , aimng 

Ptridiniaceoe,  tins  Cryptovurrutdact*  have  been  , ^^.r. 

1 FUvdUUa.  They  have  no  close  affinity 
Sucli  colonial  forms  as  Hydra  rv*  au'l  Phan  y multicellular 
however,  to  indicate  a stage  in  the  postage  to 
condition.  . Together 

Diaiomaccte  have  long  been  recognized  ai  P . .q,pktoP. 
with  PeridiniaeetB  they  constitute  the  bulk  of  - 4Uijunl 

and  thus  play  an  important  part  in  the  support  •rrnni«iaDcc* 
life.  They  exhibit  striking  a«lnptationa  in  tbese 
to  the  floating  habit.  (See  Diatomacejs,  mat  t ■) 
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4.— Rhodophtcej^  or  FloeidkjE.1 — The  members  of  this  group 
are  characterized  by  the  possession  of  a red  oolouring-mattor, 
phjaxirythrin,  in  addition  to  chlorophyll.  There  is,  however,  a 
coauderable  amount  of  diiferenoe  in  the  shades  of  red  which  mark 
different  species.  The  brightest  belongs  to  those  species  which 

Ewr  near  low -water  mark,  or  under  the  shade  of  larger  Alg®  at 
gher  levels;  species  which  grow  near  high-water  mark  aro 
usually  of  so  dark  a hue  that  they  are  easily  mistaken  for  brown 
seaweeds.  RJtodophycea:  are  mostly  marine,  but  not  exclusively 
so.  Thvrta,  Lt  manta,  Tttomeya,  SUnocladia,  JJairaefioMpermum, 
Balbiania,  arc  genera  belonging  entirely  to  fresh  water  ; and 
Arabia,  Ckanlransia,  Calof/losta , Bostrychia,  and  DtUtttria 
contain  each  one  or  more  fresh-water  specica.  Moat  of  the  larger 
specie*  of  marine  Rhod<>phycecr,  aro  attached  by  means  of  a also 
to  rocks,  stones,  or  shells.  Many  are  epiphytic  on  other  Algie, 
more  especially  the  larger  Pfucuphycae  and  Bhodophycetr.  As 
in  the  case  of  epiphytic  brown  seaweeds,  the  rhizoida  of  the 
•■piplivte  often  penetrate  the  substance  of  the  *upj*ortiug  Alga. 
Sotuo  Red  Algse  nnd  a home  in  the  gelatinous  substance  of  Flustra, 
Altyonidium,  and  other  polyzoa,  only  emerging  for  tho  forma- 
tion of  the  reproductive  organs.  Some  arc  perforating  Algw  and 
burrow  into  the  substance  of  molluscan  shells,  in  company  with 
certain  Green  and  Blue-green  Alga.  Some  species  belonging  to 
the  families  Souamariacem  ana  Coraliintuxa  grow  attached 
throujzh  their  whole  length  and  breadth,  and  are  often  encrusted 
with  lime.  The  forms  which  grow  away  from  the  substratum 
vary  greatly  in  external  configuration.  In  point  of  dll  tho 
hugest  cannot  rival  the  larger  Brown  Alga?,  while  the  majority 
require  the  aid  of  tho  microscope  for  their  investigation. 

No  unicellular  Rhodophyctai  are  known,  although  a flagellate 
organism,  Rhodomouas,  has  recently  been  described  as  possessed 
of  the  same  red  colouring-matter.  If  the  Bub-group,  Bangiaetta^ 
be  excluded,  they  may  l>o  said  to  consist  exclusively  of 
branched  filaments.  Growth  in  these  cases  takes  place  by  means 
of  an  apical  cell,  from  which  successive  segments  arc  cut  off  by 
means  of  a transverse  wall.  Tho  segment  so  cut  off  does  not 
usually  divide  again  by  means  of  a transverse  wall,  nor  indeed 
by  a longitudinal  wall  which  passes  through  tho  organic  axis 
of  the  cell.  Near  cells  may  b«  cut  off  laterally,  which  become 
the  apical  cells  of  branches.  When  tho  new  cells  grow  no 
ferthcr,  but  constitute  a palisading  round  the  central  ocll 
covering  its  whole  length,  tho  condition  is  reached  which 
characterizes  the  speck*  of  Folyfiphonia,  the  “siphons"  of 
which  may  be  regarued  as  one -celled  branches.  To  tho  law  that 
no  subsequent  transverse  division  takes  place  in  segments  cut 
from  the  apical  cell,  there  seem  to  be  two  exceptions : first, 
uie  calcareous  genus  Corallina,  in  the  pliable  joints  of  which 
intercalated  division  occurs ; and,  second,  the  NUophylletz,  in 
’vbich,  moreover,  median  longitudinal  division  of  axial  cells  is 
Kiid  to  occur.  Like  tho  Fungi,  therefore,  the  Red  Alga:  consist 
for  the  mo»t  port  of  branched  filaments,  even  where  tlia  thallus 
•pprars  massive  to  the  eye,  anil,  as  in  the  cams  of  Fungi,  this  fact 
j*  inconsistent  with  a great  variety  of  external  morphology. 
In  the  great  majority  tho  thallus  is  obviously  filamentous,  as  in 
species  of  Callithamnion.  In  other  species  of  that  genus 
*n  apparent  corti cation  arises  by  the  downward  growth  of 
mizoida,  which  are  retained  within  the  gelatinous  wall  of  the 
muj  cells.  In  Bairachotpermutn  the  whole  system  of  branches 
retained  within  a diffluent  gelatinous  substance  derived  from 
the  outer  layers  of  the  cell-walls.  In  other  coses  the  mucilage  is 
Uouscr  and  the  branches  more  closely  compacted  (Hthninthnm). 
h inch  caws  as  manta,  the  terminal  cells  of  the  lateral 
wanchcs  form  a superficial  layer  which  has  all  the  appearance 
° f PJf^hyma  when  viewed  from  the  surface.  In  Champia 
»nu  allied  genera,  the  cylindrical  axis  is  due  not  to  the  deriya- 
. ve*  °f  one  axial  filament,  but  of  several,  the  growth  of  which 
tWm!r^““ted  to  form  a septat«-d  tube.  The  brancdiihg  of  tho 
1 iu,  w]>  ich  meets  the  eye  in  all  these  cases,  isdneto  the  unlimited 
rr,w*®  °f  » kw  brunches.  When  such  a lateral  branch  over* 
the  main  axis  whose  growth  has  become  limited,  as  in  Ploctt- 
W^i  • PtuVaf  » sym podium  is  formed.  For  the  most  part  tho 
nolung  is  monopodial.  Besides  the  differentiation  into  holdfast 
' *nd  into  branches  of  limited  and  branches  of  unlimited 

5_  wth*  them  appear  supi-rficinl  structures  of  the  nature  of  hairs. 
ei>r** *“e,most  part  long,  tbin-wallcd,  unicellular,  and 
nurieas,  and  aruo  from  tho  outer  cells  of  the  pseudo-cortex, 
f ro,u  the  terminal  cells  of  branches  when  the  filaments  aro 
f*  Rhodomclacne,  hair-liko  structures  of  a higher 

nf'^are  known.  These  arise  from  the  axial  cell,  and  arc  multi* 
ular  and  branched.  They  soon  fall  off,  and  it  ia  from  tho 

1 Then*  include 

1*  —4  families  9 genera,  58  species. 

« Atma/uminrr — * families,  3d  genera,  ?M:J  specie*. 

Gtffitt families,  54  geueni,  409  species. 

’ ^bvtlymrnina' — 4 families,  9‘J  genera.  602  species. 

(I>e  Toni's  Syfttrje  Algarvm.) 
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persistent  basal  cell  that  the  branches  of  unlimited  growth  arise. 
Upon  them  also  the  reproductive  organs  arise  in  this  family.  It 
is  not  surprising,  therefore,  that  they  have  boon  regarded  a a tho 
rudiments  of  leaves.  In  Iridota  the  thallus  is  an  entire  lamina  ; 
in  Callophyllis  a lobed  lamina;  in  DtUsseria  it  iB  provided  with 
midrib  and  veins,  simulating  the  appearance  of  a leaf  of  the 
higher  plants  ; in  Constantinra  the  axis  remains  cylindrical,  aud 
the  lateral  branches  assume  the  form  of  leaves,  fn  tho  compact 
thalli  a secondary  development  often  takes  place  by  the  growth 
of  rhizoid-liko  internal  filaments.  They  present  a hvpua-liko 
appearance,  running  longitudinally  for  considerable  distances. 
It  is  not  difficult  in  such  compact  species  to  distinguish  between 
sti]ierficial  cells,  whose  chief  function  is  assimilation,  subjacent 
colls  charged  with  reserve  material,  and  a core  of  tissue  engaged 
in  the  convection  of  elaborated  material  from  part  to  part. 

An  interesting  feature  of  the  minute  anatomy  of  EuJloruUtv, 
as  the  Rod  Algie,  exclusive  of  the  Bangiattet,  have  been 
termed,  is  the  existence  of  the  so-called  Floridtan  pit.  When 
a cell  divides  it  is  found  that  there  remains  in  the  middle 
of  the  new  wall  a single  large  circular  pit,  which  persists 
throughout  the  life  of  the  cells,  becoming  more  and  more  con- 
spicuous with  tho  progress  of  the  thickening  of  the  wall.  These 
pits  serve  to  indicate  the  genetic  relationship  of  adjacent  cells, 
when  they  form  a compact  pseudo* parenchyma,  notwithstanding 
the  fact  that  somewhat  smaller  secondary  pita  apjwar  later 
between  any  contiguous  cells.  Protoplasmic  continuity  has  boon 
observed  in  the  delicate  membrane  closing  tho  pit. 

Vegetative  multiplication  occurs  only  sparingly  in  Rhodojthycftr. 
Afelobe-ria  caUilhamnioidet  gives  rise  to  multicellular  propagula  ; 
Grijfilhstin  corttllina  is  said  to  giro  rise  to  now  individuals,  by 
detaching  portions  of  the  thallus  from  the  base  of  which  new 
attachment  organs  have  already  arisen.  The  spores  of  Mono- 
fpota  are  by  some  regarded  as  unicellular  propagula,  Repro- 
duction is  Mtfc  asexual  and  sexual.  It  is  noteworthy  that 
although  all  the  members  of  tho  group  are  aquatic  do  too  spores 
aro  produced,  a negative  character  common  to  them  aud  the  Blue- 
gm*n  Algo*.  As  a rule  the  asexual  cells  and  tho  male  ami  female 
sexual  cells  arise  upon  different  plants,  so  that  the  species  may 
Ihj  said  to  bo  triasetous.  Numerous  exceptions,  however,  occur. 
Thus  in  Lcmaneactte  asexual  spores  are  unknown  ; in  Eatracho- 
tpermvvt,  BonntMnisonvt,  aud  hdysiphonia  byaxndts  both  kinds 
of  sexual  cells  appear  on  tho  same  plant ; and  in  some  cases 
the  asexual  cells  may  occur  in  conjunction  with  cither  tho  male 
or  female  sexual  cells.  The  asexual  cells  are  termed  totrasporvs 
on  account  of  tlxo  usual  occurrence  of  four  in  each  sporangium. 
What  may  bo  termed  monoapores,  bisporea,  and  octospores, 
however,  are  not  unknow  n.  Tito  sporangia  may  be  terminal  or 
intercalated.  When  they  are  confined  to  s|*ccial  branches,  such 
branches  aro  spoken  of  as  stichidia.  The  tetraspores  may  arise 
by  the  simultaneous  division  of  the  contents  of  a sporangium, 
when  they  aro  arranged  tetrahedrally,  or  they  may  arise  by 
two  successive  divisions,  in  which  case  the  arrangement  may 
Imj  sonata  when  the  spores  are  in  a row,  or  cruciate  when  the 
second  divisions  are  at  right  angles  to  the  ftr*t,  or  tetrahedral 
when  the  second  divisions  aro  at  right  angles  to  the  first  and 
also  to  one  another.  Tctraa pores  aie  at  first  naked,  but  soon 
acquire  s cell-wall  and  germinate  without  a Period  of  rest.  Tho 
male  sexual  oells  arc  produced  singly  in  the  tormina!  cells  of 
branches.  They  are  spoken  of  as  sf»erinatia,  Great  numbers  of 
autheridia  arc  usually  crowded  together,  when  the  part  is 
distinguishable  by  tho  absence  of  tho  usual  ted  colour.  In 
Polyaiptumia  they  cover  the  joints  of  the  fO-called  leaves ; in 
Chondria  they  arise  on  flattened  discs  ; in  the  more  massive  forms 
they  ari.-ve  in  patches  on  tho  ordinary  surface;  in  a few  cases 
{Grocilarin,  Corallina,  G ala jy turn)  they  lino  the  walls  of 
concoptocledike  depressions.  The  female  sexual  cell  is  repre- 
sented by  tho  contents  of  a cell  which  is  terminal  on  ordinary 
or  specialized  brandies.  This  is  the  carpogonium ; it  consists 
of  a ventral  portion  which  contains  a nucleus,  but  in  which  no 
nosphero  is  differentiated,  and  an  elongated  tubular  portion  known 
as  tho  ttichogyne,  into  which  the  cytoplasm  extends.  lertilization 
is  effected  by  the  passive  convection  of  a spcrniatium  from  tiie  «n- 
theridium  to  the  trichogyne,  to  which  it  adheres,  and  to  which  it 
passes  over  its  nucleus  through  an  open  communication  set  up * at 
the  point  of  contact.  The  nucleus  then  pa*sea  down  the  triclio- 
gyne  and  fuses  with  that  of  the  egg.  This  fusion  has  been 
observed  by  Will#  in  .Vernation  wultifidim,  aud  by  Schmidl*  in 
BtUracAonperntHm.  It  is  singular  that  in  the  last-named  suecics 
two  nuclei  occur  regularly  in  the  spermatium.  The  ventral  por- 
tion of  the  carpogonium  may  be  imbedded  deep  in  tho  thallus  in 
the  mussive  spw-ies;  the  trichogyne,  however,  always  reaches  the 
surface.  The  first  effect  of  fertilization  is  tho  occlusion  or  the 
trichogyne  from  tho  fertilized  carpogonium.  The  subsequent 
cooree  of  development  is  characteristic  of  the  mi**.  Tho 
carpogonium  germinate*  forthwith,  drawing  its  nourishment 
almost  wholly  from  the  parent  plant.  The  ultimate  product 
in  all  coses  »s  a number  of  earpoejiores,  but  before  this  stage 
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. i',r  * . i-a-n.-*  «nh  «murs  for  excluding  BacUriac&n  from  Alg*  altogether,  notwith- 

i ryhed.  t*W-J,Tj>Sr-a.t.r.  «£  crpogonC  £ .tending  thfir  acknowledged  morphological  affinity  witi 

111  rideT^TcWraniw  and  &.*.»  on  a.do  only;  in  Cyanop/'yrar,  or,  in  recognition  of  the  incongruity  of 
Uelmitdhora  tho  filament*  aro  enclosed  in  a dense  mucilage, .»»  effecting  HUch  a sejiaratjon,  the  whole  group  of  the 
K« «oiio».  !««•  «°  «»  J th^nd'  ! Schivphvta— that  ia  to  nay,  the  Cyavophycm  in  the 


prior  to  tne  formation  w..®  ««•••■* - - — - 

Moment  is  cut  off  below.  In  all  these  cases,  however,  the  crul- 
cofb  of  tho  litamonta  oacli  giro  n*  to  a carpo«i»ro, 
amrrwrata  of  such  alwrifcr.m*  hlamonts  la  a ryst«»rp.  Again, 
hfthe  family  of  tho  Cdulxacar,  the  single  filament  arising  Iron, 
the  car  oogonium  grow*  back  into  the  tissue  and  preys  upon  the 
c.ll.of'X  aria  lad  larger  branch,,  alter  whn4  th. . endwelk 
give  ride  to  carpoanora  and  a dlffnaed  cyatocarp  la  fornwd.  In 
the  whole  group  of  the  Cryptonem„,ia  thoparaaitiam  becomea 
more  marked  .till.  The  liiamenta  arming  from  the  earpogonia 
grow  into  long  thin  Inbaa,  which  fan  with  e,,<  ial  ce Ui i nch  in 
protoplasm  coatenta;  and  from  theae  pomta  laan.  , plated  tuft, 
of  aiwroganmia  lllaments,  aeveral  ol  which  may  form  tto  product 
of  one  fortiliroJ  remale  cell.  In  Xatxaria,  on,  ol  the  i.elulnuetr, 
it  is  observable  that  the  ooblastema  filamauL  aa  the  tube  a™*ra|j 


enoctmg  eucu  « .—I™ — — i 7 - - , 

Sc/usovhyta — that  ia  to  say,  the  Cyan opkycet  in  the 
narrow  nmrne,  together  with  Bacttriaaa , i»  mclodcd  or 
excluded  together.  Again,  while  Conjugate  may  be 
shut  out  from  Chlorophyre a as  an  independent  group 
co-ordinate  with  them  in  rank,  the  Chamcnr  constitute 
so  aberrant  a group  that  it  lias  even  been  proposed  to 
raise  them  as  Otero,, hyta  to  the  dignity  of  a main 
division  co-ordinate  with  Ttellophyia.  humlarly,  while 
Diattymacra  may  bo  excluded  from  among  Pluwphycte. 
though  retained  among  Algae,  the  Cryptemmadacta  and 
iWra.ii/w,  like  Euglm, i and  other  Cklonpliyfte,  may  i* 


i,  one  oi  w rcruiinuv'rtr,  line  w-  > • . 

« ‘h»  luI*  excluded  from  ThaUophyta  and  ranged  among  the  blagel- 

from  th,  fertilised  oarpogomum  has  been  •alle<  , fu«»  ™nM>  ,t,l.\  i /gee  Protozoa.)  It  is  doubtful,  however, 

I whirke 

«Ut^ac^.Fa'ldgh^-»W  ■"  ,lle  ™i8j,’bo“r-  I ‘f^eltbat adala. Prvtitto ahould beestobliahM toiewve 

hood  of  the  carpngonium  i*  a characteristic  feature.  In  the  i - exhibiting  lioth  animal  and  plant  affinities  DM 
Qiaartinalc*  it  is  already  differentiated  previous  to  fertilisation  i ■“  ‘ . -.  nlivlrufonetic  grounds.  To 

ryVclTl  'Li*  u »L.  ..i.Witumt  to  fertilisation.  Iu  the  much  to  recommend  it  on  phylogenetic  pw 


single  tuft  arises  directly  from  the  auxiliary  cell.  The  carpo 
spores  are  in  all  cases  bright  red  naked  masses  of  protoplasm 

when  first  discharged.  They  soon  sequin  a cell-wall,  and  WAyrt  anastomose.  r many, 
germinate  without  a period  of  rest.  Wnen  the  cystocarps  or  exhibit  important  affinities,  the  Rhodoj  < 

segments  of  cystocarps  are  formed  in  tlie  substance  of  a thalhu,  1 . • , . a a.-.  A|mg  cannot  be  made  to  mclud 

The  site  is  marked  July  by  a swelling  of  the  substance.  When  distinct  that  th item  A»$®  <*n 

the  eye  toes  rp  is  produced  externally,  it  may  form  a berry-hke  them,  except  when  used  m t*  to  plants 

mass  without  an  envelope,  in  which  rase  it  is  known  a*  a fa  veil*.  Jt  has  been  well  said  that  the  otttM]  * 

In  RhodoMttaceee  there  is  a special  urn-shaped  envelope  sur-  aooor^|I1j£  to  their  natural  affinities  is  an  attempt  io 
rounding  tho  sporogenoua  filaraenta.  This  is  a cereniidium.  * ^ f r t|  tj,e  genealogical  tree  by  which  pbrlogtay. 

The  attachment  of  the  cell  of  an  ooblastema  hlamout  to  a «truci  1 * tniret|  Alice  arc, 

cell  or  the  thallns  may  he  effected  by  means  of  n minute  |«re,  their  relationships  con  tn.  WKOO.  * constituent 

or  the  two  colls  may  iuso  their  contents  into  one  protoplasnnc  however,  so  heterogeneous  a class,  ot  . 

mass.  In  the  latter  case,  and  especially  where  the  union  is  with  art,  go  ^adequately  known,  that  it  ^ 

a special  auxiliary  cell,  it  is  of  importance  to  know  what  g^.,1  fft  thus  to  exhibit  their  pedigree.  A 

hapjkons  to  the  nuclei  of  the  fusing  cells. 
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a mi  uuh  uuiy  uiio  iiinrouB  i«ia  uv  .a®*®-  .. 

Oltmanna  has  recently  reinvestigated  the  pheno 
iihmja  in  this  plaut,  among  others,  and  has  shown 
that  the  nucleus  of  the  cell  which  is  being  preyed 
Upon  recedes  to  the  wall  and  gradually  atrophies, 

Tlie  nucleus  of  the  ooblastema  filament  domi- 
nates the  mass,  and  from  it  all  the  nuclei  of  the 
carpospopH  nr«  thus  derived.  There  thus  seems 
to  i>e  no  justification  for  believing,  as  Schmitz 
taught,  that  a aocoiid  sexual  act  occurs  in  the 
lifecycle  of  them  FUrridcn. 

Tho  lianyiaU t are  a relatively  small  group  of 
Red  Algic,  to  which  much  of  the  description  now 
given  doe*  not  apply.  Structurally  they  are 
either  a plate  of  cells,  as  in  Porphura,  or  fila- 
ment*. as  in  Bnmyia.  There  is  no  exclusive  apical 
growth,  and  the  cells  divide  in  all  direi-tions. 

Tlie  characteristic  pit  is  also  absent.  Sexual  and 
asexual  reproduction  prevail.  The  male  cell  is  a 
Hponuatium,  but  the  female  cell  hears  no  such 
receptive  trichogvno  as  occurs  in  other  Rhodo- 
phtfcr.'r.  After  tVrtilizatioii  the  equivalent  of  the 

oospore  dividci  directly  to  form  a group  of  car|RMi*orea.  There  ' the  various  COflAa..ww~«  0 r 

i»  thua  » it-ruin  riiwinlilawe  tu  XuftrMn r.  hut  anflivicot  ti,;r^  boundary  line  represents  Alg»  —7  , , 

diirer.-nca  to  neciwaitalr  their  l*mg  grouped  apart-  K-rtiliaulioi,  : . 't  ; u.e«l.  nnd  the  foiu  mcludea  aro«- 

Ity  moans  of  non-niotile  a|nnuatla  nii.l  a tricliogane  are  known  I 1,1  WBW!“  tut  urm  1 ’ - • •: — .o.lirates  » 

itnmmr  tli..  it.  /T,u“  ’* 
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Fuxdi  Hryothyta 

the  various  constituent  groups.  The  area  ^n9e 

thick  boundary  line  represents  Algw  in  * ", 1 , , 


• term  is  useu,  aim  me  . ..  M k 

»»y  menu  01  non-moine  Bponnaint  »n«i  « iriuiiu^viiv  »ic  *nvnn  i , , . . » ^.nimnnnn  line  inul<ai'- 

among  the  Fungi  hi  the  familio*  CWfr»«»c<w  and  L<tboulbcniaeta\  \ tho  four  mam  subdivisions.  Ac  . t-nnshji> 

I close  affinity,  and  a dotted  line  a doubtful 

After  this  purvey  of  the  four  groui»s  comprised  under  I In  corn] wiring  Algie  with  the  grc.it  Arcnegou  -ttm| 
tl.nu  it  \9  easier  to  indicate  the  variations  in  the  limits  ; which  has  doubtless  sprung  from  them,  it  w 

of  the  clasH  as  defined  bv  different  authorities,  inquire  to  what  extent,  if  any,  they  present  e"  Aitirastl** 

riv. :-i  _ »t.  . /, 1 «_.*  ^:»i — a»._  ' ,1 ...r  *1 :„a alternation  , 


Alga*,  it  is  easier 

of  the  class  as  defined  by  ditterenl  autbonties.  inquire  to  what  extent,  it  any,  mey  pnmw»*  y AltaraMtlo* 
the  \ I* it.  coMider  the  ( ’yann/ihymr  first,  either  the  dence  of  the  existence  of  the  marked  alternation  o(  ftntrt 
marked  contrast  in  the  method  of  nutrition  of  of  generation*  which  dominates  the  life- history  tlcea. 

ISacltrincere  to  that  of  the  blue-  j of  the  higher  plant*.  Turning  first  to  the  ^ which 
regarded  as  sufficient  ground  Rhodojthtico.r,  both  on  account  of  the  high  Place 
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they  occupy  among  Alg®  and  also  the  remarkable  uni- 
formity in  their  reproductive  processes,  it  is  clear  that,  as 
is  the  case  among  ArcJief/oniata',  the  product  of  the  sexual 
act  never  germinates  directly  into  a plant  which  gives 
rise  to  the  sexual  organs.  Even  among  Bangiocece  the 
carpospores  arise  from  the  fertilized  cell  by  division,  while 
in  all  other  Rhodophycem  the  oospore,  as  it  may  be 
called,  gives  rise  to  a filamentous  structure,  varying  greatly 
in  its  dimensions,  epiphytic,  and  to  a large  extent  parasitic 
upon  the  egg-bearing  parent  plant,  and  in  the  end  giving 
rise  to  carpospores  in  the  terminal  cells  of  certain  branches. 
There  is  here  obviously  a certain  parallelism  with  the  case 
of  Bryophyta,  where  the  sporogonium  arising  from  the 
oospore  is  epiphytic  and  partially  parasitic  upon  the  female 
plant,  and  always  culminates  in  the  production  of  spores. 
Not  even  Riccia,  with  its  rudimentary  sporogonium,  lias  so 
simple  a corresponding  stage  as  Bangui,  for,  while  there  is 
some  amount  of  sterile  tissue  in  Riccia,  in  Bangio  the 
oospore  completely  divides  to  form  carpospores.  Excluding 
Bangiaewr,  however,  from  consideration,  the  BuJUnridetc 
present  in  the  product  of  the  development  of  the  oospore 
like  Bryophyta  a structure  partly  sterile  and  partly  fertile. 
There  is,  nevertheless,  this  important  difference  between 
the  two  cases.  While  the  spore  of  Bryophyta  on  germi- 
nation gives  rise  to  the  sexual  plant,  the  caipospore  of  the 
Alga  may  give  rise  on  germination  to  a plant  l>earing  a 
second  sort  of  asexual  cells,  viz.,  the  tetraspores,  and  the 
sexual  plant  may  only  be  reached  after  a series  of  such 
plants  have  been  successively  generated.  It  is  possible, 
however,  that  the  totr-aspire  formation  should  be  regarded 
« comparable  with  the  prolific  vegetative  reproduction  of 
Bryophyta,  and  in  favour  of  this  view  there  is  the  fact 
that  the  tetraspores  originate  on  the  t hall  us  in  a different 
way  from  caq»ospores  with  which  the  spores  of  Bryophyta 
»re  in  the  first  place  to  be  comjiared  ; moreover,  in  certain 
A analionales  the  production  of  tetraspores  does  not  occur, 
and  the  difficulty  referred  to  does  not  arise  in  such  cases. 
Altogether,  it  is  difficult  to  resist  the  conclusion  that 
Finn  k(r  present  in  a modified  form  the  same  fundamental 
phenomenon  of  alternation  of  generations  as  prevails  in  the 
higher  plants.  Among  Phtcophyceas  it  is  well  known  that 
the  oospore  of  Fucaccat  germinates  directly  into  the  sexual 
plant,  and  there  is  thus  only  one  generation.  Moreover,  it  is 
kiwwri  that  the  reduction  in  the  number  of  chromosomes 
which  occurs  at  the  initiation  of  the  g&metophyte  generation 
ui  Pteridaphyta  occurs  in  the  culminating  stage  of  Fuctu,  ' 
where  the  oogonium  is  separated  from  the  stalk-cell,  so  that,  j 
unless  it  be  contended  that  the  Fucu*  is  really  a sporophyte  | 
which  does  not  produce  spores,  and  that  the  gametophyte  ! 
w represented  merely  by  the  oogonium  and  antheridium,  ' 
there  is  no  semblance  of  alternation  of  generation  in  this  1 
owe.  The  only  case  among  Phmtphycea;  which  lias  been 
considered  to  point  to  the  existence  of  such  a phenomenon 
l!i  Citf&nVi.  Here  the  asexual  cells  are  borne  uj»on  the 
^-called  Agtaotonia  replans  and  the  sexual  cells  upon  the 
plants  known  as  Cutleria.  The  spores  of  the  Aglaosonui 
°riu  are  known  to  give  rise  to  sexual  plants,  ami  the 
°°'Tore  °f  Cutleria  has  been  observed  to  grow  into 
Rotary  Aglaoxonia.  It  is  probable,  however,  that 
heTe  *K  nothing  more  here  than  strongly  contrasted 
ffowth-forms.  Among  Chlorophycear , it  is  often  the  case 
bat  tin*  oospore  on  germination  divides  up  directly  to 
^„nn  A l,ro°d  of  zoospores.  In  Coieochate,  this  seems  to 
* P^eded  by  the  formation  of  a minute  parenchymatous 
ln  cell  of  which  a zoospore  is  produced.  In 
“ only  at  this  stage  that  zoospores  are 
at  ; but  in  most  cases,  such  as  ( Rdogonium , 
i irlr.,  Goleochate,  similar  zoospores  are  produced  again 
again  upon  the  thallus,  and  the  product  of  the  oospore 
J « regarrled  as  merely  a first  brood  of  a aeries.  It 


has  been  held  by  some,  however,  that  the  firgt  brood 
correnjx>nds  to  the  sporophyte  generation  of  the  higher 
plants,  and  that  the  rest  of  tho  cycle  is  the  gametophyte 
generation.  Were  the  case  of  Spharoplca  to  stand  alone, 
the  phenomenon  might  perhaps  be  regarded  as  an  alter- 
nation of  generations,  but  still  only  comparable  with 
the  mac  of  Bangui,  and  not  the  case  of  the  Floriderr. 
But  it  is  difficult  to  apply  such  a term  at  all  to  those 
cases  in  which  there  intervene  between  the  oospore  and 
the  next  sexual  stage  a series  of  generations,  the  zoospores 
of  which  are  all  jwecisely  similar. 

The  difficulty  of  tracing  tho  relationships  of  Algae  is 
largely  due  to  the  inadequacy  of  our  knowledge  of  the 
conditions  under  which  they  pass  through  tho 
critical  stages  of  their  life-cycle.  Of  the  thou- 
sands  of  species  which  have  been  distinguished, 
relatively  few  have  l>een  traced  from  spore  to  spore,  as 
the  flowering  plants  have  been  observed  from  seed  to  seed. 
Tho  aquatic  habit  of  most  of  the  species  and  the  minute 
size  of  many  of  them  are  difficulties  which  do  not  exist 
in  the  case  of  most  seed-plants.  From  the  analogy  of 
the  higher  plants  observers  have  justly  argued  that  when 
they  have  seen  and  marked  the  characters  of  the  repro- 
ductive organs  they  have  found  the  plant  at  the  stage 
when  it  exhibits  its  most  noteworthy  features,  and  they 
have  named  and  classified  the  species  in  accordance  with 
these  observations.  While  even  in  such  cases  it  is  obvious 
tliat  interesting  stagiw  in  the  life  of  the  plant  may  escape 
notice  altogether,  in  the  cases  of  those  plants  the  repro- 
duction of  which  is  unknown,  and  which  have  been  named 
and  placed  on  the  analogy  of  the  vegetative  J tarts  alone, 
there  is  considerable  danger  that  a plant  may  bo  named  as 
a distinct  species  which  is  only  a stage  in  the  life  of 
another  distinct  and  perhaps  already  known  species.  To 
take  an  example,  Lemanea  and  Batrachotpermum  are 
Florid ’em  which  bear  densely-whorled  branches,  but  which, 
on  the  germination  of  the  carpospore,  give  rise  to  a laxly- 
filamentous,  somewhat  irregularly  branched  plant,  from 
which  the  ordinary  sexual  plants  arise  at  a later  stage. 
This  filamentous  structure  has  been  attributed  to  the 
genus  C hnntransia , which  it  greatly  resembles,  especially 
when,  as  is  said  to  be  the  case  in  Batrachotpermun j,  it 
bears  similar  monosjioreM.  The  true  Chantrawia,  how- 
ever, bears  its  own  sexual  organs  as  well  as  monosjiores. 
To  the  specific  identity  of  Haplotpara  globota  and  tieapho- 
tjtom  spedoea,  and  of  Cutleria  mvltifida  and  Aglaozonia 
re/danc,  reference  bis  already  been  made.  Again,  many 
Green  AJg®  — - some  unicellular,  like  SphartUa  and 
Chlamydomona* ; some  colonial  forms,  like  Yolvox  and 
I I ormotila ; some  even  filamentous  forms,  like  UtoihrU : 
and  StigeoeUmium — arc  known  to  jmiss  into  a condition 
resembling  that  of  a Palmetto,  and  might  escape  identifi- 
cation on  this  account. 

It  is,  on  tho  other  hand,  a danger  in  the  opposite  sense 
to  conclude  that  all  Chantransia  species  are  stages  in 
the  life-cycle  of  other  plants,  and,  similarly,  that  all 
irregular  colonial  forms,  like  Palmetto , represent  phases 
in  the  life  of  other  Green  Alga*.  Long  ago,  Kutzing  went 
so  far  as  to  express  the  Iwlief  that  the  lower  Algw  were  all 
capable  of  transformations  into  higher  forms,  even  into 
moss-protonemata.  Later  writers  have  also  thought  that 
in  all  four  groups  of  Alg®  transformations  of  a most 
far-reaching  character  occur.  Thus  Borzi  finds  that 
Protoderma  viride  passes  through  a series  of  changes  so 
varied  that  at  different  times  it  presents  the  characters  of 
twelve  different  genera.  Chodat  does  not  find  so  general 
a jjolymorphism,  but  nevertheless  holds  that  Raphidium 
passes  through  stages  represented  by  Protococcus,  Char- 
actum,  Daetylococcus , and  Sciadtutn.  Klebs  has,  however, 
recently  canvassed  the  conclusions  of  both  these  investi- 
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jMtors  ; and  as  the  result  of  hie  own  observations  declare* 
that  Algas,  so  far  from  tieing  as  polymorphic  as  they  have 
been  described,  vary  only  within  relatively  narrow  limit*, 
and  present  on  the  whole  a*  great  fixity  as  the  higher 
plants.  It  certainly  supports  hi*  view  to  discover,  on 
subjecting  to  a eareful  investigation  Botrydium  ,/mnu- 
latuin,  a Siphonaceous  Alga  whose  varied  form*  luid  been 
described  by  Rostafiiwki  anti  Woronin,  that  these  authors 
had  included  in  the  life-cycle,  stages  of  a second  Alga 
described  previously  by  Kutzing,  and  now  described  afresh 
by  Klebs  as  ProUmphon  botryoidc*.  In  Botrpdium  the 
chromatophores  are  small,  without  pyrenoida,  and  oil-drops 
are  present;  in  Protohphon  the  chromatophores  form  a net- 
work with  pyre  no  ids,  and  the  contents  include  starch. 

Kk-bs  insists  that  the  only  solution  of  such  problems  is 
the  subjection  of  the  Algre  in  question  to  a rigorous 
method  of  pure  culture.  It  is  interesting  to  learn  that 
Senn,  pursuing  the  methods  described  by  Klclw,  Has  con- 
firmed Chodat’s  observation  of  the  passage  of  Raphidium 
into  a Datiylococrus-til&gis, although  he  was  unable  to  observe 
further  metamorphosis.  He  has  also  seen  Plturococcus 
viruii • dividing  so  as  to  form  a filament,  but  has  not 
succeeded  in  seeing  the  formation  of  zoospores  as  described 
by  Chodat.  While,  therefore,  there  is  much  evidence  of  a 
negative  character  against  the  existence  of  an  extensive 
jK>ly morphism  among  Algse,  some  amount  of  metamor- 
phosis is  known  to  occur.  But  until  the  conditions 
under  which  a particular  transformation  takes  place  have 
been  ascertained  ami  described,  so  that  the  observation 
may  be  repeated  by  other  investigators,  scant  credence  is 
likely  to  be  given  to  the  more  extreme  polymorph iatic 
views. 

In  comparison  with  the  higher  plants,  Algffi  exhibit  so 
much  simplicity  of  structure,  while  the  conditions  under 
which  they  grow  are  so  much  more  readily 
controlled,  that  they  have  frequently  been  the 
subject  of  physiological  investigation  with  a view 
chiefly  to  the  application  of  the  results  to  the  study  of  the 
higher  plants.  (See  Physiology  op  Plants).  In  the 
literature  of  vegetable  physiology  there  has  thus  accumu- 
lated a great  body  of  facts  relating  not  only  to  the  pheno- 
mena of  reproduction,  but  also  to  the  nutrition  of  Alga;. 

With  reference  to  their  chemical  physiology,  the  gelatiniza- 

tion  of  the  cell-wall,  which  is  so  marked  a feature,  is  doubt-  tills  purpose.  inus  aptruyyiu  * ..c)j 

leas  attributable  to  the  occurrence  along  with  cellulose  of  denuded  of  starch  by  being  placed  in  the  carK, 
pectic  compounds.  There  is,  however,  considerable  variation  in  one  day  if  they  are  placed  in  a 1 0 to  -0  per  cen  . ^ 

in  the  nature  of  the  membrane  in  ditferent  species  ; thus  the  of  dextrose.  According  to  Bokomy,  moreover,  i [ J , 

that  such  filaments  will  yield  starch  from 

when  they  are  supplied  with  sodium  oxynieth>  P ' , 

ate,  a. salt  which  readily  decomposes  into  forraah  c vti 
hydrogen  sodium  sulphite,  an  observation  which 
taken  to  mean  that  formaldehyde  is  always  a ^ 

synthesis  of  starch. 


Phytlo- 

logy. 


among  Btoruinr.  The  presence  of  tannin  has  been  estab- 
lished in  the  cane  of  a great  number  of  freshwater  Algw. 

By  virtue  of  the  possession  of  chlorophyll  all  AlgK  are 
capable  of  utilizing  carbonic  acid  gas  a*  a source  of  carbon 
in  the  presence  of  sunlight.  The  presence  of  C(tloarlatt 
phycocyanin,  phycophaiin,  and  phyceerythrin  matter*. 
considerably  modifies  the  absorption  spectra  for 
the  plant*  in  which  they  occur.  Thu*  in  the  case  of 
phveocrythrin  the  maximum  absorption,  apart  from  the 
great  absorption  at  the  blue  end  of  the  s|>ectnim,  is  not, 
as  in  the  ease  where  chlorophyll  occur*  alone,  near  the 
Fraunhofer  line  B.  Imt  farther  to  the  right  beyond  the 
line  D.  By  an  ingenious  method  devised  by  Engelmann, 
it  may  be  shown  that  the  greatest  liberation  of  oxygon, 
and  consequently  the  greatest  assimilation  of  carbon,  occurs 
in  that  region  of  the  spectrum  represented  by  the  absotp- 
tion  hands.  In  this  connexion  Bfeffer  points  out  that  the 
penetrating  power  of  light  into  a clear  sea  vanes  for  bgb 
of  different  colour*.  Tim*  reel  light  i*  reduced  to  such  an 
extent  as  to  be  insufficient  for  growth  at  a depth  of 
metres,  yellow  light  at  a depth  of  177  metres,  and  green 
light  at  322  metre-*.  It  is  thns  an  obvious  advantage  to 
Red  Alga-,  which  flourish  at  considerable  depths,  to  lie  able 
to  utilize  yellow  light  rather  than  the  real,  which  « extin- 
guished so  much  sooner.  The  experiment  of  Engelmann 
referred  to  deserves  to  lie  mentioned  here,  if  only  m 
illustration  of  the  use  to  which  Alga-  have  been  put  in  tbs 
study  of  physiological  problems.  Eiigehnann  o iserv 
that  certain  Bacteria  were  motile  only  in  the  presence  » 
oxvgen,  and  tliat  they  retained  their  motility  in  a micro- 
scopic preparation  in  the  neighbourhood  of  an  Algal  hbuucnl 
when  they  had  come  to  rest  elsewhere  on  account  of  the 
exhaustion  of  oxygen.  After  the  Bacteria  had  all  lie™ 
brought  to  rest  by  being  placed  in  the  dark,  be  threw  a 
spectrum  upon  the  filament,  and  observed  in  what  regie 
the  Bacteria  first  regained  their  motility,  owing  e 
liberation  of  oxygen  in  the  process  of  carbon-a^i^tion. 
He  found  that  these  places  corre»q>onded  closely  wun 


the  region  of  the  absorption  band  for  the  Algse  under 

experiment.  , - • 

Although  Algae  generally  are  able  to  use  carbome  aria 
ga*  as  a source  of  carbon,  sonic  Algie,  like  certa.n  " 
higher  plants,  an-  ™,*ible  of  utilizing  organic  compou  ' " 
this  purpose.  Thus  Spirogyra  filaments,  which  hove  «**» 


cell- wall  of  (Edot/oniuin,  treated  with  sulphuric  acid  and 
iodine,  turns  a bright  blue,  while  the  colour  is  very  faint  in 
the  case  of  Spirogyra,  the  wall  of  which  is  said  to  consist 
for  the  most  part  of  pectose.  While  starch  occur*  com- 
monly as  a cell-content  in  the  majority  of  the  Green  Alga* 
no  trace  of  it  occurs  in  Vaueheria  and  some  of  its 
allies,  nor  is  it  known  in  the  whole  of  the  Phfpofthj/cirt 
and  RfuKlophycext.  In  certain  Euphtrophtjrtw  bodies 
built  up  of  concentric  layers,  and  attache*!  to  the  chro- 
matophorv*,  were  described  by  Schmitz  as  phieophycean- 
stareh;  they  do  not,  however,  give  the  ordinary  starch 
reaction.  Other  granules,  easily  mistaken  for  the  “ starch  ” 
granules,  are  also  found  in  the  cells  of  Pfuxophyceat ; these 
possess  a jKiwer  of  movement  apart  from  the  protoplasm, 
and  are  considered  to  be  vesicles  and  to  contain  pliloro- 
glucin.  The  colourless  granules  of  Fioridcte,  which  are 
supposed  to  constitute  the  carbohydrate  reserve  material, 
have  been  called  floridean-starch.  A white  efflorescence 
which  appear*  on  certain  Brown  Algie  (Saccorhiza  Ixulbopt, 
Laminarui  nccharina),  when  they  are  dried  in  the  air,  is 
found  to  consist  of  ma unite.  Mucin  is  known  in  the  cell- 
sap  of  Acetabulunu.  Some  Siphonaha  {Cohum)  give  rise 
to  proteid  crystalloids,  and  they  are  of  constant  occurrence 


when  they  an;  supplied  with  sodium  oxyiueth)^  ^ ^ 
ate,  a salt  which  readily  decom; 

hydrogen  sodium  sulphite,  an  Ot»v.  — 

• formaldehyde  is  always  a stage  in  tm 

With  reference  to  the  assimilation  oi 

nitrogen,  it  wrould  seem  that  Alga*,  like  other  green  p 
can  best  use  it  when  it  is  presented  to  them  m l“tf  °.ni 
a nitrate.  Some  Algic,  however,  seem  to  flouris  ^ 
in  the  preseuce  of  organic  conq>ounds.  In  l“e  . , 
Stxnedeamu*  acutus,  it  is  said  that  the  Alga  is  unft  * . . 

take  up  nitrogen  in  the  form  of  a nitrate  or  amnion^' 
salt,  and  requires  some  such  substance  as  an  ^ „ u 
peptone.  On  the  other  hand  it  has  been  held  ) 
and  other  observers  that  atmospheric  nitrogen  is 
by  the  agency  of  Green  Algie  in  the  bou.  { or 
remarkable  symbiotism  between  Alg*e  an*l  rungL 

Excepting  where  the  thallus  i*  impregnated  with  «li». 
as  in  Diatomaceat,  or  carbonate  of  lime,  as  in  Cora  * 
C ha racetr,  and  some  Sipkonalc*,  it  is  perhaps  not  snnj' 
ing  that  Alga*  should  not  have  been  extensively  l'rw*'[ 
in  the  fossil  form.  Considering,  however,  that  it  I*  (A‘ 


ALGARVE- 

ally  believed  that  Btyophyta  and  vascular  plant*  are  de- 
scended from  an  Algal  ancestry,  it  is  natural  to  suppose 
that,  prior  to  the  luxuriant  vegetable  growths  of 
the  Carboniferous  period,  there  must  have  existed 
r*r  racL  an  a£e  ^8®*  It  was  doubtless  this  expecta- 
tion that  has  led  to  the  description  of  a number 
of  Silurian  and  Devonian  remains  us  Alga;  upon  what  is 
now  regarded  as  indequate  evidence.  The  geologic  record 
is,  as  perhaps  is  to  be  expected,  exceedingly  poor,  except  as 
regards  theCalcareous  Sipkonales,  which  are  well  represented 
at  various  horizons,  from  the  Silurian  to  the  Tertiary  ; even 
the  Diatomacece , which  are  found  in  great  quantities  in 
the  Tertiary  deposits,  do  not  occur  at  all  earlier  than 
the  chalk.  It  is  believed,  however,  that  the  Devonian 
fossil,  XemalopJiycus,  is  a Lamiiiarian  AJga,  but  it  is  not 
until  the  late  Secondary  and  the  Tertiary  formations  that 
fossil  remains  of  Algie  become  frequent  (See  Paleo- 
botany). 

The  subjoined  list  includes  the  larger  standard  works  on  Algie, 
together  with  a number  of  papers  to  which  r*feren«  La  made  in 
this  article.  For  a detailed  catalogue  of  Algological  literature,  see 
the  *'  Bibliotheca  Phveologica  " in  Do  Toni's  Syitoge  Algarutn,  vol. 

L fl?89),  With  the  uddeudum  thereto  in  vul.  iv.  (1897)  of  the  same 
work. 

GensraL  Auardh,  J.  G.  Specie s,  genera,  el  onlines  Algarutn , 
voU.  L-iii.,  Lund,  1848-98  ; Analecta  Algol**/'™*  1-und,  1892-98  ; 
Till  Algemes  Systematik,  Lund,  1872-99. — Arescuoug,  J.  K. 
"Olservationes  Phycologic*,’’  Nova  .-feta  reg.  soc.  sci.  Upniliensis. 
Upsaia,  1866-75.— Blackmas,  F.  F.  “The  Primitive  Algw  and 
the  Flagellata,"  Ann.  of  Botany,  vol.  xiv.  Oxford,  1900. 
BoBNCT,  K.,  and  TBURET,  G.  Note*  Algologigius.  Fa sc. 

i.-ii.  FarU,  1876-80. — DaMOEABD,  P.  A.  “Kecherches  sur  to 
Algues  inferieures,”  Ann.  des  Sci.  Nature  lies,  BoL,  vol.  rii.  Paris, 
18S8.--[)eklE8,  A.,  and  Solier,  A.  J.  J.  Mimoirt  de  la  Physio- 
logic  des  Alguts.  Paris,  1656. — Dt  TOKI,  J.  B>  Sylloge  Algarutn, 
voL  i.,  L’hlorophyceae  ; vol.  it,  Baeillariaeea ; vol.  iih,  Fucoideas  ; 
▼oL  |v.,  Floridees  (in  progress).  Padua,  1889.  — Falkenbekg, 
P.  “Die  Algen  itn  weitestrn  Sin  tie/'  Schenk’s  Uandbueh  tier 
Botanik,  vol.  ii.,  1862. — Farlow,  W.  G.  Marine  Algos  of  New 
England.  Washington,  1881. — HARVEY,  W.  H.  Pkycologia 
Britanniea,  4 vols.,  London,  1846-55;  Nereis  Boreal  i- America  no, 
3 pt*.,  Washington,  1851-58  ; Phi.vologia  Australian,  5 vols., 
London,  1858-63.— Hauck,  F.  “ l’)ie  Mocrewlgen  Deotachlaoda 
uud Ovstorreichs,”  Rabcuhort's Kryptogtunrn- Flora,  Leipzig,  1885. 
— Kikllmas.  F.  It  The.  Algae  of  the  Arctic  Sea.  Stockholm,  1883. 
— IftltQNk  F.  T.  Tabula!  Pkycotoffkm.  19  vols.  Nordhausen, 
1H5-69. — KucEDCE,  P.  Beitrage  nr  Kenntniu  der  Meeresalgcn. 
Kiel  and  Leipzig,  1897-99. — Mr  beat,  G.  Phycologioal  Memoirs, 
London,  1892-95 ; An  Introduction  to  the  Study  of  Seaweeds, 
London,  1895. — N A EC  ELI,  C.  Die  neueren  Algensysteme.  Zurich, 
1847. — Pringshkim,  N.  44  Beitrage  zur  Morphologic  der  Meeres- 
■lg(tn,”  Abhand.  Kontgl.  A kail.  tier  Wissensch.  Berlin,  1862  — 
Reinke,  J.  Atlas  Deulscher  Meeresalgen.  Berlin,  1889-92. 
8*'HCtt,  K.  Das  Pfianzrnleben  der  Uochtee.  Leipzig,  1893.— 
Stackhouse,  J.  Nereis  Britanniea,  ed.  t,  Bath,  1801  ; ed.  ii., 
Oxford,  1816. —Til u ret,  G.,  and  Bornet,  E.  Eludes  phy- 
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eologiques.  Paris,  1878. — TURNER,  D.  Historic*  Fucorum.  4 
vols.  London,  1808-19.  — Zanarmm,  G.  leonographia  Phy- 
eologica  Adriatic**.  Venice,  1860-76. 

1.  Cyanophyoe*.  Born et,  E., and  Flahault, Cm.  “Revision 
dea  Noatooacets  lieterocystees,"  Ann.  dee  Sc  XatureUes,  Bet.,  vols. 
iii.-vit  Fans,  1887  -88. — Gouont,  U.  “ Monographic  dea 
Oxciliaricea  " Ann.  des  Sc.  Natu  relies,  Bat.,  vols.  xv.-xvf.  Paris, 

1893.  — Hkglkk.  “ Ltber  KerntheilungserBeheinungen,”  Ref. 
Botan.  CentnUbl.,  vol.  Ixiv.  Cassei,  1895.— Kircii ner,  6. 
41  Schixo]ihycen,*’  in  Engler  and  Prantl’s  Pfianzenfamilitn.  Leip- 
zig, 1900. 

2.  Chloropbycea.  Borzi.  A.  “Ktudi  auamarfici  di  alcune 
nlghe  verdi,"  Bull.  Soe.  Bot.  Ital.  in  N.  (.Horn. . BcA.  Ital.,  voL 
xxii.  Pisa,  1890.— Chodat,  K.  “ On  the  Polymorphism  of  the 
Green  Algie,”  Ann.  of  Botany,  vol.  xi.  Oxlord,  1897.—  CoORE, 
M.  C.  British  Freshwater  Alga,  2 vola.,  London.  1882-84  ; British 
Desmids , London,  18S7. — Klerk,  G.  Die  Bedingungen  der  Fort- 
pjtansung  bei  einigai  Algen  utul  Pilsen.  Jena,  1896. — Solhs- 
I.aurach,  H.  Grab  zu.  44  Monograph  of  the  Acetabulariaccie,” 
Trans.  Linn.  Soe,  I Land.)  Bot.  London,  1895. — Wills,  N. 
“Chloruphycea:,”  in  Kngler  and  Prantl's  PJlanzcnJamilicn.  Leipzig, 
1897- 

3.  PhsBophycsas.  Batters,  E.  A.  L.  41  On  Ectocarpus 

sccundus/'  Grevillea,  vol.  xxi.  London,  1898. — Bertholix,  G. 
•*  Die  geschlechtliche  Fortpflunzung  der  eigentlichen  Phacoaporccn,” 
J Huh.  Zool.  Slat.  N tape l,  vol.  ii.  Leipzig.  1881.— Brekker,  G. 
“On  the  Classification  ol  the  Tilopteridacee,"  iToc.  Bristol  NaL 
Soe ^ vol.  viii.  Bristol,  1896-97.  — Church,  A.  H.  “On  the 
Polymorphy  of  Cutleria  multiEd*,”  Ann.  of  Botany,  vol.  xii. 
Oxford,  1898.— Farmer,  J.  B.t  and  Williams,  J.  Ll.  “Con- 
tributions to  our  Knowledge  of  the  Life-history  and  Cytology  of 
Fucaceir,”  Phil.  Trans.  Hoy.  Soe.,  vol.  cxc.  London,  1898. — 
Janczkwbki,  E.  41  Observations  sur  l’accroisseriieut  du  tballe  des 
Pbaospom-s, " Mtin.  Soe.  Bat.  de  Sc.  Cherbourg,  1895.— Kjbll- 
man,  F.  R.  “ Phttophyccie"  in  Engler  and  Prantl’s  rjfanzenfamilien. 
Leipzig,  1897.— Oi.tmanns,  F.  4 * Beitrage  zur  Kenntniss  der 
Fucacccd,"  Bibliotheca  botaniea,  xiv.  Cassall,  1889. — Sauva- 
geau,  C.  44  Observation*  relatives  a la  scxualitA  des  PhioBporees,’’ 
Journal  de  Botanique,  vol.  x.  Paris,  1896.— Stkasburgkr,  E. 
“ Kcrntbeilung  and  Bcfruohtung  bei  Facus,”  Ct/tologisehe  Studien. 
Berlin,  1897.— ScHthr,  F.  lHe  Peridinien  der  Plankton  Expedi- 
tion. Kril  and  Leipzig,  1895.— Vali ante,  R.  U Cydostirtr  del 
Golfo  di  Napoli.  I*ipzig,  1883.— Williams,  J.  Ll.  “On  tho 
Antherozoids  of  Dictyola  and  Taonia,  A hr.  of  Bctany,  vol.  xi. 
OxfonI,  1897.  „ . , _ 

4.  Rfiodophycese.  Bertholu.  G.  44  Die  Bangiacen  des  (.olfes 

von  Ncaitel,”  .\ filth.  Zool.  Slat.  NeapeL  Naples,  1882.— OlTMAHNs, 
Fr.  44  Zur  Entwickelungsgeschichte  der  Florideen,"  Botanisehe 
Z titling,  1898.  — Phillips,  R.  W.  “The  Development  of  the 
Cystocarp  in  Rhodytncnialea,”  i.  and  ii.  Annals  of  Botany,  vols. 
xi.  xii.  Oxford,  1897-9S.— Schmitz,  F.  “Untcrauchungen  fiber 
die  Befnichtung  der  Florideen,”  Sitsvngsbcr,  tier  ktmigl.  Akad.  der 
Witte nseh.  Berlin,  1883;  44  Klcinero  Beitrage  zur  Kt-untuiHs  dvr 
Florideen,”  I-a  Nuota  Xotarisia , 1892-94. — Schmitz,  F., 

Falkenbkrg,  P..  HAirPTFiFIfiCH,  P.  44  Rhodophyceie,”  in  Engler 
and  Prantl’s  PJtamenfamitien.  1897.—  Schmidlk,  \\.  “Die 

Befruchtung,  Keimung’und  Haarinsertion  v«n  Batrachosiierroum,'’ 
Bot.  Zeitung.  1899.  — Sirouoy.  Les  BatrachosfKrmes.  Pans, 
1884  Will  I',  N.  44  Uebcr  die  Befruchtung  l»ei  Nemslion  multi- 

fidura,”  Ber.  d.  deutschen  bot.  Gestllsc.  Band  xii  Berlin, 

1894.  <R-  W.  V.) 


Algarve,  tho  southernmost  province  of  Portugal,  j 
coinciding  with  the  modern  district  of  Faro,  with  an  area 
of  1872  square  miles  anti  population  228,635 — a density 
of  122  inhabitants  to  the  square  mile.  Tho  coast  is  fringed 
fur  a distance  of  30  milus,  from  Quarteira  to  Tavira,  with 
long  sandy  islands,  through  which  there  are  six  passages, 
the  most  important  1»eing  the  New  Bar,  between  Faro  and 
Dlhao.  In  1896  the  fisheries  yielded  61,132  tons  of 
herring,  valued  at  £79,100  ; in  1897,  76,845  tons,  valued 
at  £68,200  ; and  in  1898,  65,637  tons,  valued  at  £56,900. 
The  sardines  caught  in  the  same  years  averaged  £73,250 
in  value.  The  capital  is  Faro. 

Algebra,  Universal. -- 1.  This  term  (employed 
by  Sylvester  in  a rather  more  restricted  sense)  has  come  to 
be  used  to  denote  the  comparative  study  of  algebra  in 
general,  as  distinguished  from  its  applications,  and  from 


the  detailed  exposition  of  any  special  variety  of  it.  It  is 
not  easy  to  give  a thoroughly  satisfactory  definition  of 
algebra  ; for  the  purp<*se  of  this  article  “ an  algebra  will 
b©  taken  to  mean  a mathematical  calculus  in  which  sym- 
bolical expressions  of  certain  conventional  types  are  con- 
structed, and  their  relations  investigated  according  to  a 
fixed  consistent  system  of  formal  rules  of  equivalence. 
This  definition,  imperfect  as  it  is,  will  at  least  serve  to 
indicate  tho  essentially  formal  and  abstract  nature  of 
algebraic  reasoning.  Whether  a particular  symbolism  is 
to  lie  regarded  as  an  algebra  or  not  depends  partly  upon 
its  formal  development,  portly  upon  the  sense  attributed 
to  the  term  “ mathematical.'’  Thus,  for  instance,  the 
methods  of  symbolic  logic  have  produced  a calculus  which 
is  generally  recognized  to  lie  an  algebra,  because  it  admits 
of  a formal  treatment  which  is  independent  of  the  par- 
ticular meaning  originally  given  to  its  symbols ; while, 
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on  the  other  hand,  the  “ equation*  ” of  chemistry,  although 
symbolical  in  form,  are  not  deductions  from  a limited 
number  of  fundamental  equivalences,  and  for  this  reason 
are  not  regarded  as  algebraical.  It  is  conceivable  that, 
in  course  of  time,  a new  algebra  may  lie  invented,  sug- 
gested by  chemistry  and  admitting  of  a chemical  inter- 
pretation, and  in  fact  a certain  analogy  has  been  observed 
between  the  graphic  symbols  of  organic  chemistry  and  the 
umbral  notation  introduced  by  Aronhold  into  the  theory  of 
algebraic  forms. 

2.  What  will  here  be  called  “ordinary”  algebra 
deveiojMvI  very  gradually  as  a kind  of  shorthand,  devised 
to  abbreviate  the  discussion  of  arithmetical  problems  and 
the  statement  of  arithmetical  facts.  Although  the  dis- 
tinction is  one  which  cannot  be  ultimately  maintained,  it 
is  convenient  to  classify  the  signs  of  algebra  into  symbols 
of  quantity  (usually  figures  or  letters),  symbols  of  opera- 
tion, such  as  +,  j,  and  symbols  of  distinction,  such  as 
brackets.  Even  when  the  formal  evolution  of  the  science 
was  fairly  complete,  it  was  taken  for  granted  that  its 
symbols  of  quantity  invariably  stood  for  numbers,  and 
that  its  symbols  of  operation  were  restricted  to  their 
ordinary  arithmetical  meanings.  It  could  not  escape 
notice  that  one  and  the  same  symbol,  such  as  J{a  - 6),  or 
even  (a  - 6),  sometimes  did  and  sometimes  did  not  admit  of 
arithmetical  interpretation,  according  to  the  values  attri- 
buted to  the  letters  involved.  This  led  to  a prolonged 
controversy  on  the  nature  of  negative  and  imaginary 
quantities,  which  was  ultimately  settled  in  a very  curious 
way.  The  progress  of  analytical  geometry  led  to  a 
geometrical  interpretation  both  of  negative  and  also  of 
imaginary  quantities ; and  when  a “ meaning,"  or,  more 
properly,  an  interpretation,  had  thus  been  found  for  the 
symbol*  in  question,  a reconsideration  of  the  old  algebraic 
problem  became  inevitable,  and  the  true  solution,  now  so 
obvious,  was  eventually  obtained.  It  was  at  last  realized 
that  tbo  law*  of  algebra  do  not  depend  for  their  validity 
upon  any  particular  interpretation,  whether  arithmetical, 
geometrical,  or  other ; the  only  question  is  whether  theso 
laws  do  or  do  not  involve  any  logical  contradiction. 
When  this  fundamental  truth  had  been  fully  grasped, 
mathematicians  began  to  inquire  whether  algebras  might 
not  be  discovered  which  obeyed  laws  different  from  those 
obtained  by  the  generalization  of  arithmetic.  The  answer 
to  this  question  has  been  so  manifold  os  to  be  almost  embar- 
rassing. All  that  can  be  done  here  is  to  give  a sketch  of 
the  more  important  and  independent  **  special  algebras  ” 
at  present  known  to  exist. 

3.  Although  the  results  of  ordinary  algebra  will  be 
taken  for  granted,  it  is  convenient  to  give  the  principal 
roles  upon  which  it  is  based.  They  are 

(a  + 6)-f-c  = « + (6  + c)  (a)  (ax4)xc=ax  (b  x c)  (a') 
a + b=>b  + a (c)  axb-bxft  (c) 

a(64*c)  = (i£  + ac  (d)  • 

(a-b)  + b~a  (i)  (a-r4)xi«a  (f) 

These  formula*  express  the  associative  and  commutative 
laws  of  the  ©iterations  + and  x , the  distributive  law  of  x , 
and  the  definitions  of  the  inverse  symbols  - and  -f , which 
are  assumed  to  be  unambiguous!  Tim  special  symbol* 

U ami  1 JJ®  to  denote  a-a  and  a -s-a.  They  behave  i 
» , llw  corresponding  symbols  in  arithmetic  : ami  I 

it  follows  from  this  that  whatever  “ meaning  ” is  attached 
) the  symbols  of  quantity,  ordinary  algebra  includes  arith- 
metic, or  at  least  an  image  of  it  Every  ordinary  algebraic 
quantity  may  be  regarded  as  of  the  form  a + (3  J - 1 / where 
a,  (i  are  • real " ; that  is  to  say,  every  algebraic  equivalence 
remains  valid  when  its  symbols  of  quantity  are  interpreted  as 
comp  ex  numbers  of  the  type  « + /*/-!  (cf.  Number) 
But  the  symbols  of  ordinary  algebra  do  not  necessarily 


denote  numbers ; they  may,  for  instance,  be  interpreted 
as  coplanar  points  or  vectors.  Evolution  and  involution 
are  usually  regarded  as  operations  of  ordinary  algebra ; 
this  leads  to  a notation  for  powers  and  roots,  and  a theory 
of  irrational  algebraic  quantities  analogous  to  that  of 
irrational  numbers. 

4.  The  only  known  type  of  algebra  which  does  not 
contain  arithmetical  elements  is  subkantially  due  to  Boole. 
Although  originally  suggested  by  formal  logic, 

it  is  most  simply  interpreted  as  an  algebra  of  Nom' 
regions  in  space.  Let  i denote  a definite 
region  of  sjiacc ; and  let  a,  b,  etc.,  stand  for 
definite  j»arts  of  •*.  Let  a + b denote  the  region  made 
up  of  a and  h together  (the  common  part,  if  any,  being 
reckoned  only  once),  and  let  ax  b or  ah  mean  the  region 
common  to  a and  b.  Then  a + a = <M«<i;  hence  numerical 
coefficients  and  indices  are  not  required.  The  inverse 
symbols  - , -j-  are  ambiguous,  and  in  fact  are  rarely  used. 
Each  symbol  a is  associated  with  its  supplement  d which 
satisfies  the  equivalences  a + d = i,  ad  = 0,  the  latter 
of  which  means  that  a and  d have  no  region  in  common. 
Finally,  there  is  a late  of  absorption  expressed  by  a + ah  - a. 
From  every  proposition  in  this  algebra  a reciprocal  one 
may  be  deduced  by  interchanging  + and  x , and  also 
the  symbols  0 and  ».  For  instance,  x + y = ar+fy  and 
xy  = x(x  + y)  are  reciprocal.  The  o|>erationa  + and  x 
obey  all  the  ordinary  laws  a,  c,  d (§  3). 

5.  A point  A in  space  may  be  associated  with  a (real, 
positive,  or  negative)  numerical  quantity  o,  called  its 
weight,  and  denoted  by  the  symbol  a A.  The 

sum  of  two  weighted  jwint*  aA,  /fB  is,  by 
definition,  the  point  (a  + /3)G,  where  G divides 
AB  so  that  AG : GB  It  can  be  proved 

by  geometry  that 

(aA  + /3B)  + yC = aA  + (0B  + yC)  = («  + /?  + y)P , 
where  P is  in  fact  the  centroid  of  masses  a,  ft , y placed  at 
A,  B,  C respectively.  So,  in  general,  if  we  put 

aA  + /?B  + yC  + ...  + AL  = (a  + /*  + y + ...  + A)X. 

X is,  in  general,  a determinate  point,  the  barycentre  of  aA, 
/3B,  etc.  (or  of  A,  B,  etc.  for  the  weights  a,  ft,  etc.).  If 
(a  + ft  +■  ...  + A)  happens  to  be  zero,  X lies  at  infinity  in 
a determinate  direction ; unless  - aA  is  the  barycentre 
of  /3B,  yC,  . . . AL,  in  which  case  aA  + /fB+... 
vanishes  identically,  and  X is  indeterminate.  If  ABCD 
is  a tetrahedron  of  reference,  any  point  P in  space  is  deter- 
mined by  an  equation  of  the  form 

(a  +■  ft  + y + o)P  *=  aA  4-  /3B  + yC  + 5D : 
a»  A 7»  8 are,  in  fact,  equivalent  to  a set  of  homogeneous 
co-ordinates  of  P.  For  constructions  in  a fixed  plane  three 
points  of  reference  are  sufficient.  It  is  remarkable  that 
Mobius  employs  the  symbols  AB,  ABC,  ABCD  in  their 
ordinary'  geometrical  sense  as  lengths,  areas,  and  volumes, 
except  that  he  distinguishes  their  sign  : thus  AB  = - BA, 
ABC  = - ACB,  and  «o  on.  If  he  had  happened  to 
think  of  them  a*  “ products,”  he  might  have  anticipated 
Grassmann’s  discovery'  of  the  extensive  calculus.  From  » 
merely  formal  point  of  view,  we  have  in  the  barycentnc 
calculus  a set  of  “special  symbols  of  quantity”  or  extea- 
ordinaries  ” A,  B,  C,  etc.,  which  combine  with  each  other 
by  means  of  operations  + and  — which  obey  the  ordinary 
rules,  and  with  ordinary  algebraic  quantities  by  opera- 
tions x and  -r , also  according  to  the  ordinary  rules,  except 
that  division  by  an  extraordinary  is  not  used. 

6.  A quaternion  is  best  defined  as  a symbol  of  the  type 

q «=  2a + tt^  + ay,  + OjCj,  Msmlttoa’i 

where  e0 . . . e3  are  independent  extraordinariee  e**t*r' 
and  %.  . . a,  ordinary  algebraic  quantities,  which  * 
may  be  called  the  co-ordinates  of  q.  The  sum  and  pro- 
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duct  of  two  quaternion*  are  defined  by  the  formulae 

Vi  + - -(«*  + fttYt 

-fv*r  x £/?✓,  = 2a 

where  the  products  17*1  are  further  reduced  according  to 
the  following  multiplication  table,  in  which,  for  example, 


<• 


*3 


'3 

the  Hecond  line  hi  to  be  read  c,c0  = ex,  q*  = - e#  efa " «;p 
The  effect  of  these  definitions  is  that  the  sum 
and  the  product  of  two  quaternions  ore  also  quaternions  ; 
that  addition  is  associative  and  commutative ; and  that 
multiplication  is  associative  and  distributive,  but  not 
commutative.  Thus  (fa  = - tfa,  and  if  y , q are  any  two 
quaternions,  yy'  is  generally  different  from  q'q.  The 
symbol  tQ  behaves  exactly  like  1 in  ordinary  algebra  ; 
Hamilton  writes  1,  i,jt  k instead  of  (^  (lt  ev  and  in  this 
notation  all  the  special  rules  of  oj oration  may  be  summed 
up  by  the  equalities 

- - 1- 

Putting  q~<*  + fti  + yj  + <$£,  Hamilton  calls  a the  scalar 
part  of  y,  and  denotes  it  by  S q ; he  also  writes  Vy  for 
fU+yj+ &t,  which  is  called  the  vector  part  of  q.  Thus 
every  quaternion  may  be  written  in  the  form  q = Sy  + Vy, 
where  either  Sy  or  Vy  may  separately  vanish  ; so  that 
ordinary  algebraic  quantities  (or  scalars,  as  we  shall  call 
them)  and  pure  vectors  may  each  be  regarded  as  special 
cases  of  quaternions. 

The  equations  y +ar  = y and  y + q'  = q are  satisfied  by 
the  same  quaternion,  which  is  denoted  by  y - q’.  On 
the  other  hand,  the  equations  qx  = y and  yf  = y have,  in 
general,  different  solutions.  It  is  the  value  of  y which  is 
generally  denoted  by  q + q ; ft  special  symbol  for  x is 
desirable,  but  has  not  been  established.  If  we  put 
yl=8yr  -Vy,  then  % is  called  the  mnjugate  of  y',  and 
the  scalar  y 7'  = 7'  y'  is  called  the  norm  of  q and  written 
Ny\  With  this  notation  the  values  of  x and  y may  be 
expressed  in  the  forms — 

* = 71  tf/Ny,  V = 77o  /^V» 

which  are  free  from  ambiguity,  since  scalars  are  commuta- 
tive with  quaternions.  The  valutas  of  x and  y are  different, 
unless  V(yyj)  m 0. 

In  the  applications  of  the  calculus  the  co-ordinates  of  a 
quaternion  are  usually  assumed  to  he  numerical ; when 
they  are  complex,  the  quaternion  is  further  distinguished 
by  Hamilton  as  a bujuatrmion.  Cliffords  biquatomions  arc 
quantities  £7  + yr,  where  y,  r are  quaternions,  and  £,  7 are 
symbols  (commutative  with  quaternions)  obeying  the  laws 
f’)  = qf  = 0. 

In  the  extensive  calculus  of  the  nth  category,  wo 
have,  first  of  all,  n independent  “ units,” 
nijoa’i  <q,  <0,  . . . eH.  From  those  are  derived  symbols 
extensive  of  the  type 

«lc  litas.  V 

Aj  = cqCj  + 0^2  + •••■+'  an?n  “ 

which  we  shall  call  extensive  quantities  of  the  first  speexes 
(and,  when  necessary,  of  the  nth  category).  The  eo- 
ordinates  . . . a*  are  scalars,  and  in  |>artii’ular  applica- 
tions may  bo  restricted  to  real  or  complex  numerical  values. 

If  Bj  =»  2/3c,  there  is  a law  of  addition  expressed  by 
A,  + B,  2{a { + Pi)ti=  B!  + At ; 
this  law  of  addition  is  associative  as  well  as  commutative. 


The  inverse  operation  is  free  from  ambiguity,  and,  in  fact, 
A,  - Bt  =«  ?(*{  - &)*,-. 

To  multiply  Aj  by  a scalar,  we  apply  the  rule 
fA,-A,f-2(f*)«* 

and  similarly  for  division  by  a scalar. 

All  this  is  analogous  to  the  corresponding  formula4  in  the 
barycentric  calculus  and  in  quaternions ; it  remains  to 
consider  the  multiplication  of  two  or  more  extensive 
quantities.  The  binary  products  of  the  units  are  taken 
to  satisfy  the  equalities 


er  = 0,  «($->  - ejf{ ; 


this  reduces  them  to  i«(n-  1)  distinct  values,  exclusive  of 
zero.  These  values  are  assumed  to  be  independent,  so  we 
have  |n(n  — 1)  derived  units  of  the  second  species  or  order. 
Associated  with  these  new  units  there  is  a system  of 
extensive  quantities  of  the  second  species,  represented  by 
symbols  of  the  type 

A^SaJV  [*'  — 1,  2, ...  4»<n-  1)], 

where  E,135,  E,1®,  etc.,  are  the  derived  unite  of  the  second 
species.  If  A , = 2o/4  B,  = 2/8/4  the  distributive  law  of 
multiplication  is  preserved  by  assuming 
A,B,=2(ai/8()ejej ; 

it  follows  that  A,B,  - - B,A,,  and  that  A,1 =0. 

By  assuming  the  truth  of  the  associative  law  of  multi- 
plication, and  taking  account  of  the  reducing  formula-  for 
binary  products,  we  may  construct  derived  units  of  the 
third,  fourth ...  nth  species.  Every  unit  of  the  rth 
species  which  does  not  vanish  is  the  product  of  r different 
units  of  the  first  species ; two  such  units  are  indejendent 
unless  they  are  permutations  of  the  same  set  of  primary 
units  *4  in  which  case  they  are  equal  or  opposite  according 
to  the  usual  rule  employed  in  determinants.  Thus,  for 
instance — 


cr  c/3  **  e\eTfz  “ Wi  “ ” *iVj  “ '»Vt  > 
jnd,  in  general,  the  number  of  distinct  units  of  the  rth 
qiecics  in  the  nth  category  (r<»)  is  C„.  Finally,  it  is 
assumed  that  (in  the  nth  category)  «,«/,...*•»  1,  the 
suffixes  being  in  their  natural  order. 

Let  Ar  = 2aE"  and  B,  = 2/SE''  be  two  extensive  quan- 
tities of  species  r and  a;  then  if  r+1  '■r,  they  may  be 
multiplied  by  the  rule 

A,B,  = 2(a/3)E"'E“< 

where  the  products  Er,Ew  may  be  expressed  as  derived 
units  of  species  (r  + »).  The  product  B.A,  is  equal  or 
opposite  to  A,B„  according  as  re  is  even  or  odd.  lhis 
process  may  be  extended  to  the  product  of  three  or  more 
factor*  such  as  ArB,C, . . . provided  that  r + i + f+  ..  ■ 
does  not  exemi  «.  The  law  is  associative;  thus,  for 
instance,  <AB)C  = A(BC>.  But  the  commutattvo  law  d.jes 
not  always  hold;  thus,  indicating  species,  as  before,  by 
suffixes,  ArB.C,  = (- QUA,  with  analogous 

rules  for  other  cases.  _ . 

If  r + c-n,  a product  such  as  E,E*  worked  out  by  the 
previous  rules,  comes  out  to  be  zero.  A characteristic 
feature  of  the  calculus  is  that  a meaning  can  be  attached 
to  a symbol  of  this  kind  by  adopting  a new  rule,  called 
that  of  rtf irasiw  multiplication,  as  distinguished  from 
the  foregoing,  which  is  prowruivt  The  new  rule  requin» 
some  preliminary  explanation.  If  E is  any  «ten8'ye  un>^ 
there  is  one  other  unit  F.',  and  only  one,  such  that  the 
(progressive)  product  EE“  = 1.  This  unit  is  called  the 
supplement  of  E,  and  denoted  by  |E.  For  example,  when 
||  — ^ 

[Cj  = c//t,  kies  “ Vv  !W«”  _,I* 
and  so  on.  Now  when  r + #>n,  the  product  E.E.  is 
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defined  to  be  that  unit  of  which  the  supplement  is  the 
progressive  product  |ErjE*  For  instance,  if  n = 4,  Ef 
= ty#  E,  - we  have 

|E*r|E» = ( _ V4X  — *1)  “ Wi = ka» 
consequently,  by  the  rule  of  regressive  multiplication, 
*l**W*meT 

Applying  the  distributive  law,  we  obtain,  when  r + # > n, 

ArB-  = SoEr 20E.  - 2(«/3)ErE* 

where  the  regressive  products  KrK,  are  to  be  reduced  to 
units  of  species  (r  + i -«)  by  the  foregoing  rule. 

If  A«-uE,  then,  by  definition,  A»2oJE,  and  hence 
A|(B  + C)  = AjB + A]C. 

Now  this  is  formally  analogous  to  the  distributive  law'  of 
multiplication  ; and  in  fact  we  may  look  upon  A|B  as  a 
particular  way  of  multiplying  A and  B (not  A and  |B). 
The  symbol  AJB,  from  this  point  of  view,  is  called  the 
inner  product  of  A and  B,  as  distinguished  from  the  outer 
product  AB.  An  inner  product  may  be  either  progressive 
or  regressive.  In  the  course  of  reducing  such  expressions 
as  (AB)C,  (AB){C(DE)}  and  the  like,  where  a chain  of 
multiplications  has  to  be  performed  in  a certain  order, 
the  multiplications  may  l>e  all  progressive,  or  all  regres- 
sive, or  (tartly  one,  partly  the  other.  In  the  first  two 
cases  the  product  is  said  to  be  pure,  in  the  third  ease 
mixed.  A pure  product  is  associative ; a mixed  product, 
speaking  generally,  is  not. 

The  outer  and  inner  products  of  two  extensive  quanti- 
ties A,  B,  are  in  many  ways  analogous  to  the  quaternion 
symbols  VoA  and  respectively.  As  in  quaternions,  so 
in  the  extensive  calculus,  there  are  numerous  formal*  of 
transformation  which  enable  us  to  deal  with  extensive 
quantities  without  expressing  them  in  terms  of  the 
primary  units.  Only  a few  illustrations  can  1*  given 
here.  Let  a,  6,  c,  d,  e,  f be  quantities  of  the  first  species 
in  the  fourth  category ; A,  B,  C . . . quantities  of  the 
third  species  in  the  same  category.  Then 

(de)(aftc)  = (abde)c  + (eade)b  + (bede)a 
-•  ( abce)d  — ( abed)e , 

(aA)(AB)  - (a A)(6B)  - (aBMA) 
abe  m (a[c)6  - (6|c)a,  (abfd)  = (a|c)(6[c£)  - (a|d)(6|e). 
These  may  be  compared  and  contrasted  with  such  quater- 
nion fonuul*  as 

S (Vat Vo/)  = ikvISbc  - Sat-PM 
dtiabc  = a>SW  - bScdtt  + cSadb 
where  a,  6,  c,  d denote  arbitrary  vectors. 

8.  An  n- tuple  linear  algebra  (also  called  a complex 
1 incur  number  system)  deals  with  quantities  of  the  type 
circ brat.  A - -0^^  derived  from  n special  units  q,  ^ . . . en. 

The  sum  and  product  of  two  quantities  are  defined 
in  the  first  instance  by  the  formul* 

1 W + + py,  iv,  X Z/ift  = 2(<Hj8 (fat), 
so  tliat  the  laws  a,  c,  D of  § 3 are  satisfied.  The  binary 
products  however,  are  expressible  as  linear  functions 
of  the  units  e(  by  means  of  a lk  multiplication  table  ” which 
defines  the  special  characteristics  of  the  algebra  in  question. 
Multiplication  may  or  may  not  be  commutative,  and  in 
the  same  way  it  may  or  may  not  be  associative.  Thu 
types  of  linear  associative  algebras,  not  assumed  to  bo 
commutative,  have  been  enumerated  (with  some  omissions) 
up  to  sextuple  algebras  inclusive  by  K.  Peirce.  Quater- 
nions afford  an  example  of  a quadruple  algebra  of  this 
kind.  If,  in  the  extensive  calculus  of  the  nth  category', 
all  the  units  (including  l and  the  derived  units  E)  are 
taken  to  bo  homologous  instead  of  being  distributed 
into  species,  we  may  regard  it  as  a (2*  - l)-tuple  linear 
algebra,  which,  however,  is  not  wholly  associative.  It 


should  be  observed  tliat  while  the  use  of  special  unit*,  or 
extraordinaries,  in  a linear  algebra  is  convenient,  esjieci- 
ally  in  applications,  it.  is  not  indispensable.  Any  linear 
quantity  may  lie  denoted  by  a symbol  («,,  a._„ ...  a,)  in 
which  only  its  scalar  coefficients  occur ; in  fact,  the  special 
units  only  serve,  in  the  algebra  proper,  as  umhnr  or 
regulators  of  certain  oj  orations  on  scalars  (see  XUMBEfi, 

§ 33).  This  idea  finds  fuller  expression  in  the  algebra  of 
matrices,  as  to  which  it  must  suffice  to  say  that  a matrix 
is  a symbol  consisting  of  a rectangular  array  of  scalars, 
and  that  matrices  may  be  combined  by  a rule  of  addition 
which  obeys  the  usual  laws,  and  a rule  of  multiplication 
which  is  distributive  and  associative,  but  not,  in  general, 
commutative.  Various  special  algebras  (for  example, 
quaternions)  may  be  expressed  in  the  notation  of  the 
algebra  of  matrices. 

9.  The  algebras  discussed  up  to  this  point  may  be 
considered  as  independent  in  the  sense  that  each  of  them 
deals  with  a class  of  symbols  of  quantity  more  SubtidlMry 
or  less  homogeneous,  and  a set  of  operations  a//c6raj. 
applying  to  them  all.  But  when  an  algebra  is 

used  with  a (sirticular  interpretation,  or  even  in  the  court* 
of  its  formal  development,  it  frequently  happens  tliat  new 
symbols  of  operation  arc,  so  to  speak,  superposed  upon  the 
algebra,  and  are  found  to  obey  certain  formal  laws  of  com- 
bination of  their  own.  For  instance,  there  are  the  symbols 
A,  D,  E used  in  the  calculu*  of  finite  differences;  Aronbold* 
symbolical  method  in  the  calculus  of  invariants ; and  the 
like.  In  most  cases  these  subsidiary  algebras,  as  they  rnay 
lie  called,  are  inseparable  from  the  applications  in  which  they 
are  used  ; but  in  any  attempt  at  a natural  classification  of 
algebra  (at  present  a hopeless  task),  they  would  have  to  be 
taken  into  account.  Even  in  ordinary  algebra  the  notation 
for  (lowers  and  roots  disturbs  the  symmetry  of  the  rational 
theory  ; and  when  a schoolboy  illegitimately  extends  the 
distributive  law  by  writing  </(a  + b)*=  \/a+  he  is 
unconsciously  emphasizing  this  want  of  complete  hannon). 

10.  The  reader  cannot  fail  to  observe  that  this  article 
is  far  from  being  an  outline  of  universal  algebra,  in  the 
sense  ascribed  to  that  term  at  the  beginning ; it  is,  rather, 
a brief  presentation  of  some  of  the  principal  met* 
with  which  universal  algebra  has  to  deal.  It  may  cun 
1»  doubted  whether  any  theory  of  universal  algebra, 
except  in  a very  restricted  or  provisional  sense,  is  actual  y 
possible  at  present.  It  may,  perhaps,  be  admitted  that  we 
have  arrived  at  the  conception  that  an  “algebraic  quan- 
tity ” is  a symbol  defined  merely  by  its  formal  relations , 
and  that  the  symbols  + and  x are  legitimately  use 
when  the  first  is  commutative  and  associative,  and  the 
second  distributive.  But  there  is  hardly  any  other  genera 
statement  that  may  not  be  upset  by  future  discoveries; 
and  in  fact  even  these  are  inconsistent  with  much  current 
notation.  The  state  of  mathematical  symbolism  to-du.V 
may  be  fairly  compared  to  that  of  botany,  when  the  idea 
of  a natural  classification  first  began  to  suggest  itself. 
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THE  subject-matter  of  Algebraic  forms  is  to  a large 
extent  connected  with  the  linear  transformation 
of  algebraical  polynomials  which  involve  two  or  more 
variable*.  The  theories  of  determinants  and  of  sym- 
metric functions  and  of  the  algebra  of  differential  oj^e ra- 
tions have  ait  important  bearing  upon  this  comparatively 
new  branch  of  mathematics.  They  are  the  chief  instru- 
ments of  research,  and  have  themselves  much  benefited  by  I 
being  so  employed.  When  a homogeneous  polynomial  i» 
transformed  by  general  linear  substitutions  as  hereafter 
explained,  and  is  then  expressed  in  the  original  form  with 
new  coefficients  affecting  the  new  variables,  certain  func-  | 
tions  of  the  new  coefficients  and  variables  are  numerical  | 
multiples  of  the  same  functions  of  the  original  coefficients 
and  variables.  The  investigation  of  the  properties  of  these 
functions,  as  well  for  a single  form  as  for  a simultaneous 
set  of  forms,  and  as  well  for  one  as  for  many  series  of 
variables,  is  included  in  the  theory  of  invariants.  Ab  far 
back  as  1773  Lagrange,  and  later  Gauss,  had  met  with 
(simple  cases  of  such  functions;  Boole,  in  1841  ( Camh . 
Ma th.  Joitrn.  iii.  pp.  1-20),  made  important  steps,  but  it 
was  not  till  1845  that  Cayley  (Coll.  Math.  Papers , i.  pp. 
80-94,  95-112)  showed  by  his  calculus  of  hyi»er-deter- 
niinanU  that  an  infinite  series  of  such  functions  might  be 
obtained  systematically.  The  subject  was  carried  on  over 
a long  Merit**  of  years  by  himself,  Sylvester,  Salmon,  Hesse,  j 
Aronhold,  Hermite,  Brioschi,  Clebech,  Gordan,  Ac.  The  . 
year  1868  saw  a considerable  enlargement  of  the  field  of 
operations.  This  arose  from  the  study  by  Klein  and  Lie  1 
of  & new  theory  of  groujw  of  substitutions  ; it  was  shown 
that  there  exists  an  invariant  theory  connected  with  every 
group  of  linear  substitutions.  The  invariant  theory  then 
existing  was  classified  by  them  as  appertaining  to  “ finite 
continuous  groups.”  Other  4<  Galois  " groups  were  defined 
whose  substitution  coefficients  have  fixed  numerical  values, 
and  are  particularly  associated  with  the  theory  of  equations. 
Arithmetical  groujtt,  connected  with  the  theory'  of  quad-  j 
tatic  forms  and  other  branches  of  the  thoory  of  numbers, 
which  are  termed  “ discontinuous,”  and  infinite  groups  i 
connected  with  differential  forms  and  equations,  came  into  J 
existence,  and  also  particular  linear  and  higher  transforma- 
tions connected  with  analysis  and  geometry.  The  effect  j 
of  this  was  to  co-ordinate  many  branches  of  mathematics  , 
and  greatly  to  increase  the  number  of  workers.  The  sub- 
ject of  transformation  in  general  has  been  treated  by' 
Sophus  Lie  in  the  classical  work  Theorte  der  Transforma- 
tomspn/ppen.  The  present  article  is  merely  concerned 
with  algebraical  linear  transformation.  Two  methods  of 
treatment  have  been  carried  on  in  parallel  lines,  the  un- 
symbolic  and  the  symbolic  ; both  of  these  originated  with 
Cayley,  but  ho  with  Sylvester  and  the  English  school  have 
>n  the  main  confined  themselves  to  the  former,  whilst 
Aronhold,  Clebsch,  Gordan,  and  the  Continental  schools 
have  principally  restricted  themselves  to  the  latter.  The 
two  methods  have  been  conducted  so  as  to  be  in  constant 
touch,  though  the  nature  of  the  results  obtained  by  the 


one  differs  much  from  those  which  flow  naturally  from  the 
other.  Each  has  been  singularly  successful  in  discovering 
new  lines  of  advance  and  in  encouraging  the  other  to 
renewed  efforts.  Gordan  firet  proved  that  for  any  sy  stem 
of  forms  there  exists  a finite  number  of  covariants,  in 
terms  of  which  all  others  are  expressible  as  rational  and 
integral  functions.  This  enabled  Hilbert  to  produce  a 
very  simple  unsymbolic  proof  of  the  same  theorem.  So 
the  theory  of  the  forms  appertaining  to  a binary  form  of 
unrestricted  order  was  first  worked  out  by  Cayley  and 
MacMahon  by  unsymbolic  methods,  and  later  Stroh,  from 
a knowledge  of  tho  results,  was  able  to  verify  and  extend 
the  results  by  the  symbolic  method.  At  the  moment  of 
wTiting  no  English  work  exists  on  the  symbolic  methods, 
so  that  it  has  been  judged  proper  to  present  to  English 
readers  a short  resume  of  those  processes,  and  to  refer 
them  for  other  information  to  the  existing  English 
treatises.  The  partition  method  of  treating  symmetrical 
algebra  is  one  which  has  been  singularly  successful  in  in- 
dicating new  paths  of  advance  in  the  theory'  of  invariants ; 
tho  important  theorem  of  expressibility  is,  directly  we 
exclude  unity  from  the  j>artitions,  a theorem  concerning 
the  expressibility  of  covariants,  and  involves  the  theory  of 
the  reducible  forms  and  of  the  syzygies.  The  theory 
brought  forward  has  not  yet  found  a place  in  any  systematic 
treatise  in  any  language,  so  that  it  has  been  judged  proper 
to  give  a fairly  complete  account  of  it. 

1.  The  Theory  or  Determinants. 

Let  there  be  given  n1  quantities 

°u  «u  *»  — «»• 

“n  ass  a*" 

Ojj  ass  *•*" 


0*1  •••  *»* 

nd  form  from  them  • product  of  n quantities 

<*u  “I# 

,Vhero  tho  Br*t  suffixes  are  the  natural  numbers  1,  2,  8,  ...  » taken 
n order,  and  a,  p,  y,  ...  » is  *on>e  permutation  of  thaw  » numbers, 
[hi*  permutation  bv  a transposition  of  two  numbers,  say  «,  p, 
tecomes  ft,  a,  y, ...  e,  and  by  auwessively  transposing  pan*  of 
otters  the  permutation  can  be  reduced  to  the  fora  1,  2,  3, ...  . 
>t  k such  transpositions  be  neoo— ry  ; then  the  expression 

he  summation  being  for  .11  wrmutation.  of  tte.number^  u 
■ailed  the  determinant  of  the  »»  qmatoUet.  The  q ™n“u« 
■la  o-s  ere  celled  the  elements  of  the  determinant  , the  term 
- ftnlnrfon  a..  is  celled  e member  of  the  determinant,  end 
■here  arTesdclently  a members  corresponding  to  the  » permuU- 
iZ  oTthe  n number,  1,2,3,...-.  Vhe  determinant  ta  usually 
written 

I «||  °U  *13  fl,M 
| avt  fl®  •••  a-* 

A=  j an  °3> 

I 0*1  0*1  amS  I 

Ihs  square  array  being  termed  the  matrix  of  the  determinant, 
t m^rii  hee  in  many  parts  of  roathemaUea  a signification  apart 
from  i u .SjuSiou  « a determinant.  A them?  of  m.tnoe.  ha. 
lain  conatructed  by  Cayley  in  connexion  particularly  mth  the 
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theory  of  linear  transformation.  The  matrix  consists  of  n rows 
and  it  column*.  Each  row  a*  well  as  each  column  supplies  one 
and  only  one  clement  to  each  member  of  the  determinant.  Con- 
sideration of  tile  definition  of  the  determinant  show*  that  the 
value  is  unaltered  when  the  suffixes  in  each  clement  are  transposed. 

Theorem . -If  the  determinant  is  transformed  so  as  to  road  by 
columns  as  it  formerly  did  by  rows  its  value  is  unchanged.  The 
leading  member  of  the  determinant  is  ®u um>  0°^  corre- 
sponds to  the  principal  diagonal  of  the  matrix. 

We  write  frequently 

A **  2 ± 0u"t/*as-  • -a"" = (a»,aana»- • •a»)* 

If  the  first  two  columns  of  the  determinant  be  transposed  the 
expression  for  the  determinant  becomes  2{  - 'faipaystin.  vit, 
a and  £ are  tran*|K>sed,  and  it  is  clear  that  the  number  of  trans- 
positions necessary  to  convert  the  permutation  flay...*  of  the 
second  suffixes  to  the  natural  order  is  changed  by  unity.  Hence 
the  trails [Kwition  of  columns  merely  changes  the  si^n  of  the 
determinant.  Similarly  it  is  shown  that  the  transposition  of  any 
two  columns  or  of  any  two  rows  merely  chaugos  the  sign  of  the 
determinant. 

Theorem. —Interchange  of  any  two  row's  or  of  any  two  columns 
merely  changes  the  sigu  of  the  determinant. 

Corollary. — If  any  two  rows  or  any  two  columns  of  a deter- 
minant be  identical  the  value  of  the  determinant  is  zero. 

Minors  of  a Determinant. — From  the  value  of  A we  may  separate 
those  members  which  contain  a particular  clement  ou  as  a factor, 
and  write  the  portion  «a  A4*  ; A14,  the  cofactor  of  a«,  is  called  a 
minor  of  order  n - 1 of  the  determinant. 

Now  — E + ..  (I**,  wherein  a,,  is  not  to  be 

changed,  but  the  second  suffixes  in  the  product  ..amn 

assume  all  jiermutations,  the  uumber  of  transpositions  necessary 
determining  the  sigu  to  be  affixed  to  the  member. 

Hence  nuAn=au2:±a— ...  a*.,  where  the  cofactor  of  Oj,  is 
clearly  the  determinant  obtained  by  erasing  the  first  row  and  tbo 
first  column. 


value  of  the  determinant  is  unchanged.  In  general  we  can  prove 
in  the  name  way  the — 

Theorem. — The  value  of  a determinant  is  unchanged  if  we 
add  to  the  elements  of  any  row  or  column  the  corresponding 
elements  of  the  other  rows  or  other  columns  respectively  each 
multiplied  by  an  arbitrary  magnitude,  such  magnitude  remain 
ing  constant  in  respect  of  the  elements  in  a {articular  row  or  a 
particular  column. 

Observation. — Every  factor  common  to  all  the  elements  of  n 
row  or  of  a column  is  obviously  a factor  of  the  determinant,  and 
may  be  taken  outside  the  detenu  inant  brackets. 


Ex.  gr. 


a’  P 7* 
a p y 
1 1 1 


= (0-«XY-a) 


1 fP  - a*  7s-  a5 

P~*  7-a 
0 0 


a3 

p-a 


y 

>-a 


*i‘ ‘ I -(*-■»*»  HVT  | 


Hcnco  Au 


I °TS  CT33 
: «»  «» 


I 0*3  tf*S  •••  0**  | 

Similarly  Au*  the  cofactor  of  alt,  is  shown  to  be  the  product  of 
(-)***  and  the  determinant  obtained  by  erasing  from  A the  ir* 
row  and  k*k  column.  No  member  of  a determinant  can  involve 
more  than  one  element  from  the  first  row.  Hence  we  have  the 
development 

A=at,A]1-f  a]2A134-a13AII+...+0i*AiN, 
proceeding  according  to  the  elements  of  the  first  row  and  the 
corresponding  minors. 

Similarly  we  have  a development  proceeding  according  to  the 
elements  contained  in  any  row  or  in  any  column,  viz., 


A - ((fiAft  + 0qAu  + '* ijA a + ...  +a4„Aj„ 

A — «uAj*  -+  a-uAjf  4-<ij*Aj*  + ...  + 0*1  A**. 


h- 


=(/>-*Hv-* »)• 

The  minor  A„  i»  .rA  , »nd  i.  ilnelf  » determinint  of  order  » - 1. 

We  may  therefore  dilferentiett  *g»i»  in  regnrd  to  env  element 
a.,  where  rgi,  ijt;  we  will  thueohtnin  • minor  of  which  ie 

FAu  ?A 

a minor  also  of  A of  order  *-2.  It  will  be 

and  will  be  obtained  by  erasing  from  the  determinant  Au  the 
row  and  column  containing  the  element  Or, ; this  was  originally 
the  r**  row  and  s'*  column  of  A ; the  r**  row  of  A ts  the  r «r 
(r  - 1)“  row  of  Au  according  as  r$i  snd  the  s“‘  column  of  A is 
the  s'*  or  *- 1**  column  of  Au  according  as  t^k.  Hence,  if  T* 
denote  the  number  of  transposition*  necesBarv  to  bring  the  suc- 
cession ri  into  ascending  order  of  magnitude,  the  sign  to  w> 
attached  to  the  determinant  arrived  at  by  erasing  the  d and  r* 
rows  and  the  A-'*  and  s'*  columns  from  A in  order  produce  Au  will 

| be  -1  raised  to  the  power  of  Th+Tm + f+*+r  + t. 

I Similarly  proceeding  to  the  minor*  of  order  »-3,  wc  nml  that 

Aa=^-  A„=.  ? - Au=,  A U obuined  from  A by 

er.ring  the  i“,  r“,  (“  rown,  the  l-“, »“  columns.  »nd  multiplying 
the  resulting  determinant  by  -1  raised  to  the  power  + * <-» 
+ t’  + fc  + r+*  + f + u and  the  general  law  is  clear. 

Corresponding  Minors.— In  obtaining  the  minor  Au  in  tne 

form  of  a determinant  wo  erased  certain  rowB  and  columns,  awl 
wo  would  have  erased  in  an  exactly  similar  manner  bad  we  been 
forming  the  determinant  associated  with  A,„  since  the  deleting 

lines  intersect  in  two  pair*  of  points.  In  the  latter  ease  the  sign 
is  determined  by  - 1 raised  to  the  same  power  a*  before,  With  tn« 
exception  that  T-u  replaces  T,.u  ; but  if  one  of  these  numbtW  be 
even  the  other  must  be  uneven  ; hence 


This  theory  enables  the  evaluation  of  a determinant  by  successive 
reduction  of  the  orders  of  the  determinants  involved. 

Ex.  gr. 


1 0 

3 1 

2 1 
0-5 

6 .1 
3| 

I 6 j 
-5  3 | 

-0  1 2 6 
g | 0-3 

*3  ! 2 1 1 

8 1 o-s | 

= 1 | 3 | -6  | -5  | +3.2  | -5  | -3.1  JO  [ 
= 3 + 30  - 30-0=3. 

Since  the  determinant 

“fl  «22  ...  Or*  I 

<1,1  «-}  «a 

i °n  «a» 


• Oa* 

• 09* 


, having  two  identical  rows, 

0*1  0*3  0*3  0** 

vanishes  identically ; we  have  by  development  according  to  the 
-elements  of  the  first  row 

0*A||  +<r2jAij  + 07»Au+ ...  +rt*,Ai,,=0  ; 

and,  in  general,  since 

®n  A4j  + an\n  f at jA(j  + ...  + a<nAta  a A, 
if  wc  supjiose  the  <**  and  A**  row*  identical 

°*iA«  +atsA<s+«*aAttT- ... +a»BA<ll=0  ; 

.and  proceeding  by  columns  instead  of  rows, 

0«  Ajs  + «tj,  A;i  + 0-J4  A]*  + ...  + dufAia^O 
identical  relations  always  satisfied  by  these  minors. 

r.n!l  I!1  !h;  firfl  nia.ti?n  of(A)  we  write  , = + ^ + + ...  wc 

fi  that  *«iiAfc«-4fcAM  + S<|lAfc+Jrf#A(,+  ...  so  that  A bn-aks 
J?  jj*  aam  «f  determinant*,  and  we  also  obtain  a theorem  for 
the  addition  of  determinants  which  haven-1  rows  in  common. 
If  we  multiply  the  dement*  of  the  second  row  by  an  arbitrary 
magnitude  X.  and  add  to  the  corresponding  element*  of  the  first 
row,  A becomes  -«i,Au  + XSaa,A|J  = £«ljAi,  = A,  showing  that  the 


Ah Au 


Moreover 


««0«A«  + floOrsAg, 


:: I a2’ 


where  the  determinant  factor  is  given  by  the  four  {mints  in  whic 
the  deleting  lines  intersect.  This  determinant  slid  that  associated 
with  A4*  are  termed  corresponding  determinants.  Similarly  f 

lines  of  deletion  intersecting  in  p*  points  yield  corresponding 
detenu  inants  of  orders  p ana  n-p  respectively.  ReeaLiug  tnc 
formula 

A=auAu  + 0»Ai3+ai»Au  + ...  +0]*Ai*, 

it  will  b«  seen  that  au  and  Au  involve  corresponding  detennin- 
ants.  Since  Au  is  a determinant  we  similarly  obtain 

Au-0-jiA»+  ...  +o^,t-iA»,*  + 03.M-1A1.*  + - +flt»Ai,i> 

a x*-i  a*+> 

and  thenec 

A = 1«i/»-uAh  where  i^k; 


and  as  before 


A»2 


a»  a2<  A„  i>k, 

I «U  02*  J 2* 


an  important  expansion  of  A. 

Similarly 

1011  0e»  «a»  I . 

01*  02*  03*  An  »>*>r. 

"ir  «ar  asr  I v 

and  the  general  theorem  is  manifest,  and  yields  a development 
in  a sum  of  products  of  corresponding  determinants.  If  J 


Digitized  by  Google 


ALGEBRAIC  FORMS 


279 


column  be  identical  with  the  trt  the  determinant  A vanishes 
idiotically ; henoe  be  not  equal  to  i,  kt  or  r, 

I alf  <*v  I 
0 = 2 Uu  as  An- 
I «ir  a>  a*- 1 ’£ 

Similarly,  by  putting  one  or  more  of  the  deleted  rows  or  column# 
tqual  to  row*  or  column#  which  are  not  deleted,  we  obtain,  with 
Laplace,  a number  of  identities  between  products  of  determinant* 
of  complementary  orders. 

Multiplication. — From  the  theorem  given  above  for  the  ex- 
pansion of  a determinant  as  a sum  of  product*  of  pairs  of  corre- 
sponding determinants  it  will  be  plain  that  the  product  of 
A=(au,  ..Atm)  »»d  l)  = (bu.  ha,  *•*.)  may  be  written  a*  a 


determinant  of  ordor  2 n,  vit— 


<*u  an  «*i 

U|S  Og  II* 
<iu  aa  a* 

<*!■  as*  ■ 
0 0 0 
I 0 0 0 

0 0 0 


a- » 

«-»3 


-1 

0 

0 

0 

hi 

ha 

hi 


0 

-1 

0 

0 

*n 

hs 

ha 


0 

0 

-1 

0 

ho 


0 

0 

0 

-i 

hn 

hm  | 

. A*.  | 


* I C D | 

for  brevity. 


0 0 0 ...  0 bnt  b*x  ^<u  -'**» 

Multiply  the  1",  2*  ...»rt  row*  by  hi,  ha,  —h.  respectively,  and 
add  to  the  n+-ltt  row  ; by  bn,  ha,-  -hm,  and  add  to  the  » + 2a 
row;  by  6*,  fc*,  ...6*,  and  add  to  the  tt+8r*  row,  Ac.  C then 
becomes 

; «ubn  + Onbia  + ...+oi»bi*,  n+<*sA*+  — +«nA»* 

. . (Inlhl  + ®«9^I9  + . • • + t^nahm 

auba  + o>ibsj  + ...  + 0|iabsa,  <hxhi  + Ovha  + ••• 

— ■ Qnihl  + Owabja  + . . . + | 

I ®u^a+aisbjs+---+<I]«^»*ii  oabj|+«*|J*i+...+afcA»» 

..-a«ibsj  + o«sba2  + ••• 

*ub)U  + Otib«]  + . . • + fl +...■+ 

.•.o»jb«»  + ««ab| . . + «•***« 

and  all  the  elements  of  D become  aero.  Now  by  the  expansion 
tiieorom  the  determinant  becomes 

( - )HMf--taiB.Ca(-  i}-i**+«*-C  = C. 

We  thus  obtain  for  the  product  a determinant  of  order  w. 
may  say  that,  in  tlie  resulting  determinant,  the  element  in  the  i** 
row  and  If*  column  is  obtained  by  multiplying  the  element*  in 
the  if*  row  of  the  first  determinant  »e versify  by  the  elements  iu 
the  if*  row  of  the  second,  and  has  the  expression 
**u&n + <*•■&« +®s*&tt***  » 

and  we  obtain  other  expressions  by  transforming  either  or  both 
determinant*  so  as  to  road  by  columns  a*  they  formerly  did  by 
rows. 

Remark. — In  particular  the  square  of  a determinant  is  a de- 
tenn inant  of  the  same  order  (hi&aht---hm)  such  that  lu=bu  ** 
ia  for  this  reason  termed  symmetrical. 

The  Adjoint  or  Reciprocal  Determinant  arise*  from  A = (ano^a 
•On*)  by  auh>tituting  for  each  element  aa  the  corresponding  minor 
A„»o  as  to  form  D=(A„AbA»...Abw).  If  wc  form  the  product 
A.D  by  the  theorem  lor  the  multiplication  of  determinant*  we 
find  that  the  element  in  the  trt  row  and  If*  column  of  the  product 
is 

0*4 Afl  + <1*3  A 43  + ...+  Otn Ain  , 

the  value  of  which  is  zero  when  k is  different  from  »,  whilst  it  has 
the  value  A when  A**.  Hence  the  product  determinant  ha*  the 
principal  diagonal  elements  each  equal  to  A and  the  remaining 
eloments  zero.  It*  value  is  therefore  A"  and  wc  have  the  identity 
D.A  = A*  or  A"-1. 

It  can  now  be  proved  that  the  first  minor  of  the  adjoint  deter- 
minant, say  B™  is  equal  to  A"”^^. 
from  the  equations 

+ + «!***’»-  •••  =f» » 

+ fl«j2Sa  + fl-2^3  + 

. 0j*ri  + 03tfrj+0j>r3+ •••  =t«  * 


We  derive 


wnd  thence 


Ari  = A]]^T- A«f*  + Awfa+ ... , 
Aj!s=AisCi  + Asaf-i*  Aja£j+ ... , 
A*a=  Auti  + Aafg-f  Asgs+  ••• , 


A"-1^  = ll,i Aj*j  + Bt:Ajr.j  + B,»AX)  + . . . , 
BoAjti  + lt-jAxa  + 11»Ax3  + ... » 

A’*“,ca  = ll,iAjri+B*Aji>l  + B»Ar9  + ... , 

«d  comparison  of  the  first  and  third  system*  yields 

Br»  — A^-'Orf 


In  general  it  can  be  proved  that  any  minor  of  order  p of  the 
adjoint  is  equal  to  the  complementary  of  the  corresponding  minor 
of  the  original  multiplied  by  the  p-lu  power  of  the  original 
determinant. 

Theorem . — The  adjoint  determinant  is  the  n - 1“  power  of  the 
original  determinant.  The  adjoint  determinant  will  be  seen  sub- 
sequently to  present  itself  in  the  theory  of  liuear  equations  and 
in  the  theory  of  linear  transformation. 

Determinants  Special  Forms.— it  was  observed  above  that 
the  square  of  a determinant  w hen  expressed  as  a determinant  of 
the  same  order  is  such  that  its  elements  have  the  property  ex- 
pressed by  aa =<**«.  Such  determinants  are  called  symmetrical 
It  is  easy  to  Bee  that  the  adjoint  determinant  is  also  symmetrical, 
viz.,  such  that  Aa=A«,  for  the  determinant  got  by  suppressing 
the  i“  row  and  A**  column  differs  only  by  an  interchange  of  rows 
and  columns  from  that  got  by  suppressing  the  If*  row  and  i** 
column.  If  any  symmetrical  determinant  vanish  uud  be  bordered 
a*  shown  below 

1 «u  «m  au  \ 

| <*»  h 

: a\l  na  ass  *3  I 

x,  V,  x,  . I 

it  ia  a perfect  square  when  considered  a*  a function  of  X,,  X*,  \T 
For  since  Aj.A*- A?,  = Aa^  with  similar  relations,  we  have  a 
number  of  relations  similar  to  A11AS=A?S,  and  cither 
+ */(A„A«)  or  - V(ArrA«)  for  all  different  values  of  r and  *. 
Now  the  detenninsut  ha*  the  value 

- {X{A|,  + XJAB+-XjA:a  + 2X1X5A-l4-2X#X,Aj1  + 2X,X.Aw} 

= - 2X*A „ - 22XfXfAri  in  general,  and  hence  by  substitution 
± {Xg  \''A,|  + X* sj^u ■4* ...  +X«  v’l*"}1' 

A skew  symmetric  determinant  ha*  a„=0  and  a„=  - for  all 
values  of  r and  s.  Such  a determinant  when  of  uneven  degree 
vanishes,  for  if  we  multiply  each  row  by  - 1 we  multiply  the 
determinant  by  (-1)-=  -1,  and  the  effect  of  tbi*  i*  othennee 
merely  to  transpose  the  determinant,  so  that  it  reads  by  rows  a* 
it  formerly  did  by  columns,  an  operation  which  wc  know  leaves 
the  determinant  unaltered.  Hence  A=  -A  or  A-0.  When  a 
skew  symmetric  determinant  i*  of  even  degree  it  is  a Jierlfct 
square.  This  theorem  ia  due  to  Cayley,  and  reference  may 
made  to  Salmon's  Higher  Algebra,  4th  ed.  Art.  89.  In  the  case 
of  the  determinant  of  order  4 the  square  root  is 

•AjaAjg-  AoAgg+A,^ 

A $lxw  dclrrmnattl  ii  one  which  i»  skew  ejimnetiic  in  »ll 
n-et«ct»,  except  thxt  li.a  element,  of  the  lex.Ung  diegoi.xl  xre 
not  xll  zero.  Such  x detemiiMnt  is  of  importance  in  tlie  theory 
of  orthogonxl  suhititution.  In  the  theory  of  surfaces  we  tixns- 
form  from  one  set  of  three  rectangular  axes  to  another  hy  the 
substitutions 

X = ax+  by- f «, 

Y =a'%+b’y+c'z, 

Z =a"x+  b"y  + c’:, 

where  X*+Y»+Zl-^  + ^t+*1-  This  relation  implies  six  equation* 
between  the  coefficient*,  so  that  only  three  of  them  are  independ- 
ent. Further  we  find 

*=aX+o'Y+n  Z, 
ysMC  + VY  + irZ, 
c=cX  + c'Y  + e"Z, 

and  the  nrohlem  is  to  espresn  the  nine  coefficients  in  terms  of  three 

i’trgS^r.^.“-of  . dimensions  w,  hsvo  » substitution, 
similar  to 

Xi = OggXg  + flgjXs  + • • - + «h?.  * 

and  we  have  to  express  the  f coefficienre  in  of  W*-!), 

independent  quantiUes  ; which  must  be  possible,  becau» 

Xl+X,  + ...+XJ=xJ+*t +*!+—+*!• 

Let  there  bo  2m  equations 

*1  = *ii£  1 +•  h'&s  + h£*  + ■ * • * 

»i = + + •' ■* 

X»  = 1 + hah  + hh  + • ■ •» 

X, = Aiafg -f  + • ‘ 

where  i =1  and  b-m  - 1,  for  all  values  of  r and  J.  There  are 
Tv„  ifr.  -1 1 (jualiTities  »„ . Let  the  determinant  of  tlie  6 s lie 
A,  and  B„  the  minor  corresponding  to  We  can  eliminate 
the  quantitiee  f„  U t»  *»<1  »bt“B  » ral,tioM 

A.X^ISBu-h.!*.  42Bbx,+2B„x,+..., 

2B,4c,  + (2B„-A,)*,  + 2Brfc,+  ..., 
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and  from  these  another  equivalent  set 

- A*)X,  _ + 


^BaXI  + (2lia  A*jX,4  2B.Xj  + 


-*u,  . =«**. 

A* 


and  now  writing 

3B M-A* 

A* 

we  have  a transformation  which  is  orthogonal,  because  2 X9  — 2** 
and  the  elements  «*,  «j*  »r*  functions  of  the  Ji#l>  - 1)  independent 
quantities  b.  We  may  therefore  form  an  orthogonal  transforma- 
tion in  association  with  every  skew  determinant  which  has  its 
leading  diagonal  elements  unity,  for  the  i»(»  - 1 ) quantities  b are 
clearly  arbitrary. 

For  the  second  order  we  may  take 

*-|-M  =1  + x’ 

and  the  adjoint  determinant  is  the  same  ; hence 
(1  + X9)x,  = ( 1 - X*)X,  + 2XX* 

(14X*)*,  »-2\X|  + (l -**>*«• 

Similarly,  for  the  order  3,  we  tabo 

I 1 


A*  = 

and  the  adjoint  is 


r-M 

1 X 
1-X  1 


= l+X*4*t4-e* 


1 + Xs  » + Xm-M  + X». 

I-k  + Xm  1+Ma  X + mM 

] #»  + X*  -X  + /o-  1 + e3  !, 

leading  to  the  orthogonal  substitution 

Apr,  = (l+X*-M,,-e*)XI  4-2(»+Xm)X*  +2(-*+Xf)Xb 

A*x.  = 2(X#4  - s)X| + (1 - X*  - e*)X*  4 ‘lit*  4 X)X, 

A**-,-*  2vXf  + /i)Xi  4-  2(a»s  - X)XS+(1  + r1  - X*- 

Functional  determinants  were  first  investigated  by  Jacobi  in  a 
work  De  Determinant i bus  Functivnalibus.  Suppose  » dependent 
variables  y„  each  of  which  is  a function  of  n independent 

variables  x ,,  z9..^sm,  so  that  y,=/«(*j,  x*,...x.).  From  the  differ- 
ential coefficients  of  the  y’s  with  regard  to  the  x's  we  form  the 
functional  determinant 


?y. 

c*x 

& 

CJh 

Cjtt 

..  & 

=( 9u  v*  -y* 

C*t  ’ 

cur. 

\xl;  X^.-.X, 
for  brevity. 

t'Jfn 

Ob 

..  & 1 

cur, 

OXn 

tion  ; but  if  A vanishes  the  equations  can  be  satisfied  by  a system 
of  values  other  than  zeros,  ior  in  this  case  the  n equations  are 
not  independent  since  identically 

Am/i1*-  Aih/j+---  +A*i/«-0, 

and  assuming  that  the  minors  do  not  all  vanish  the  satisfaction 
of  » - 1 of  the  equations  implies  the  satisfaction  of  the  nrt. 
Consider  then  the  system  of  n - 1 equations 

a*  ri  + avrt  + - - - + - 0 

anxl  +0^,+  0 

+ o->Ci  + — + «w«  * o, 

which  becomes  on  writing  ^ -y«, 

««y  i+«®y*+  — +«*•*-»?*-» 
aayi +rt»y* +■  ••• +«a»»-ty*-i  40*  ■ o 

OnlJ/j  + a«ayj  +•»■•+•  an,  m-lifm-l  4 °»«  = 0. 

Wc  can  solve  these,  assuming  them  independent,  for  the  n-  1 
ratios  y„  y*. 

Now 


a*An>F<i*jA,t+ 

OaAu+fl|»Aw+ 


..+<**•  A i»=0 

..4 


a«jA„  +«itfA,t+  • +«Xw.Ai*-0. 
and  therefore,  by  comparison  with  the  given  equations, 
where  p i*  an  arbitrary  factor  which  remains  constant  as  * vane*. 

Hence  y,-  f “ where  Au  end  A,.  are  minor.  of  the  complete 

Aju 

determinant  idllaja  . -flu*)- 

Pv  an  1 <*%H I •••**■ 

a aa  ...03.1-1  ««oJ+» 

I 

, «*»«  — 1 “wW  fl~i"  •a*“i 

«3|  fljg  ...SkR-l 

I - ‘ - 

l«m  i'-i  ■ 

or,  in  word.,  y,  is  the  quotient  of  the  determinant  obtained  bj 
erasing  the  t“  column  by  tint  obtained  by  rnstng  the  *“ 
STm*  multiplied  by  ( - iK  For  further  infonnotm.  ™ erm 
ing  the  compatibility  oud  independence  of  * 
equations,  MO  Gordon,  For* Mtajea  *»<r  InmruniUnthmrv,  Bd. 
1,1  8. 


If  we  have  new  variables  s such  that  -i=+AVi>  w®  ; 

have  also  c,= ^/x,,  x,,  and  we  may  consider  the  three  de-  1 
term  inants 

(Wv  (*i*  **•"•*■  V ^*n 

\x„  x* ...X*) 

Forming  the  product  of  the  first  two  by  the  product  theorem, 
we  obtain  for  the  dement  in  the  trt  row  and  A-*4  column 

?*!  ,c*i  ih+  +£!l  ^ 

cyt  cw*  £y«  cx*  ’**  cyn  ex*’ 

which  is  j4J-,  the  [iartial  ililferential  coefticient  of  with  regard 
to  x*.  Hence  the  product  theorem 

( -1*  ss*  • • • "«  ^ J Fl*  yi>  • • • y*  \ a ( *l> 

Vyitlfe.  - yJ\xvX^...Xn)  \X,.Xj.  xn) 

and  as  a particular  case 

( tfv  Ft.  .. Vn \(*u  **  = it 

\xv  x*...xn/\irl,y-i,  .-'Jn/ 

Theorem. — If  the  functions  y„  y^...  ym  be  not  indejiendent  of 
one  another  the  functional  determinant  vanishes,  and  conversely 
if  the  <leUnninant  vanishes,  i/j,  ys,...y« are  not  independent  func- 
tions of  x,,  x*. . . . x„. 

Linear  fy nations. — It  is  of  importance  to  study  the  application 
of  the  theory  of  determinants  to  the  solution  of  a system  of  linear 
equations.  Suppose  given  the  n equations 

/,=o,,r,  rolT*3  + ...  + a1%x,=0, 

A = anri  4 «-s*i  +...  + «*»r»  = 0, 

A = <*»»*!  + 0^+...  4 amnXn  a 0. 

Denote  by  A the  determinant  (a]1Og,.,aM). 

Multiplying  the  equations  by  the  minors  Aim, A-^*, re- 
spectively, and  adding,  we  obtain 

An»  + uj^Aa«  + ...  -t-n^A^,)  = x,uA  = 0, 
since  from  results  already  given  the  remaining  coefficients  of 
®|.  • --■**-!.  *m+i.  -x,  vauisli  identically. 

Hence  If  A does  not  vanish  x1  = xa=...sxH^0is  the  only  solu* 


. = 0, 

*0. 


/;tm/IanlJ.  -Wben  we  »re  giren  i h<miogen»u.  eqa.tioM  ie  i 
v.ri.bles  or  * non  homogeneoii.  eqnmtion.  in  t- 1 emblei,  tne 

equation,  being  independent,  it  U ^w.ys  possible  to  <*'"'*  •"*! 
tnem  . single  equation  R=0.  where  in  fi  the  *«tabl»  do  Mt 
appear.  R i.  a function  of  tl.e  coefficient,  which  UeaUrito 
" rn.ult.nt  ■ or  “ eliminant - of  the  Aeoiutton.  Mid  the  pw« 
by  which  it  i.  obtained  i»  termed  elimination.  W.  aaw 
combino  tile  equation,  «.  a.  to  eliminate  the  variable,  unlta. 
the  auppoeition  that  the  equation,  .re  MmnltaneoM,  va,  e«n 
them  s» t i sfi c 1 by  .common  eyetera  of  value.  ; hence  the «e*Uo 
R=0  is  derived  on  this  auppoaition,  and  the  vanishing 
jtre^es  the  condition  that  the  equations  can  be  satisfied  n\ 
common  system  of  valucB  assigned  to  the  variable*.  ..  . 

Consider  two  binary  equations  of  orders  tn  and  it  re  pec  .* 
expressed  in  nou-homogeneous  form,  viz. 

/(x)  =/=«,*•  - 
^ix)  = ^ — bffX"  - bjX"  ~l+brrM 
If  «lf«u,..  o*  be  the  roots  of  /-0, ft.  A the 
the  condition  that  some  root  of  £=0  may  cause  J l 
clearly 

I V.4ssAAiAA)»»AA.)*0; 

so  th.t  IV,*  i.  the  reF.ilt.ut  of/.nd  *.  and  exiiresied  « 
of  the  roots,  it  is  of  degree  jh  in  each  root  A and  of  d®g»  , 
each  root  o,  and  al-io  a symmetric  function  alike  of  tire  reo 
of  the  roots  fi  ; hence,  expressed  in  terms  of  the  coefficient*, 
homogeneous  and  of  degree  n in  the  coefficients  of/,  am 
gencous  and  of  degree  m in  the  coefficients  of 
Ex.  *jr. 

/=awx*-o,x4«B  = 0,  A|X4&j- 

We  have  to  multiply  - 0^3, 4 a,  by  * -aA+0,»  *ni^  WC 
obtain 

«;«« + «ac »;  +f»:i+«!dA  , 

- 0|0t(A  4Ps^  +a«* 


where 


aud  clearing  of  fractious 

= (fh/ht  ~ °A)*  + (a>^«  - _ 
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We  may  equally  express  the  result  os 

••♦(■•>  »0, 

cc  aa 

n(a,  - ft)=0. 

M 

This  expression  of  R shows  that,  as  will  afterwards  appear,  the 
resultant  is  a simultaneous  invariant  of  the  two  forma. 

The  resultant  Wing  a product  of  mu  root  differences,  is  of  I 
degree  m»  in  the  roots,  and  hence  is  of  weight  ww*  in  the  coefficients 
of  the  forma  ; ue,,  the  aum  of  the  suffixes  in  each  term  of  the  re- 
sultant is  equal  to  wm. 

Resultant  JSxprrssibU  as  a Determinant. — From  the  theory  of 
linear  equations  it  can  be  gathered  that  the  condition  that  p linear 
equations  in  v variables  (nomogeneoua  and  independent)  may  be 
simultaneously  satisfied  is  expressible  as  a determinant,  m.,  if 
«n*i  + + •••  + <*u^*=0. 

r «»*, 4 ...  4 0^,=  0, 

°«iEi  + aFr **+•••  +<*rra»=°« 
be  the  system  the  condition  is,  in  determinant  form, 

in  fart  the  determinant  is  the  resultant  of  the  equations. 

Now,  suppose / and  £ to  have  a common  factor  x-y, 

f[x)  a/ifcX*  - 7)  » *<*)  = *i(*)(*  " >)» 

/,  sod  ^ being  of  degrees  m - 1 and  n - 1 respectively  ; we  have 
the  identity  <^(xy(x)=/,(x)$(x)  of  degree  W+»-l. 

Assuming  then  to  have  the  coefficients  15,.  BA  ...Bm 

and/,  the  coefficients  A,,  A4  ..A„,  _ 

may  equate  coefficients  of  like  powers  of  x in  the  identity,  and 
obtain  ni--»  homogeneous  linear  equations  satisfied  by  the  m-f » 
quantities  B„B2,.  .B.,All A3,...AM.  Forming  the  resultant  of 
these  equations  we  evidently  obtain  the  resultant  of/uud 

Thus  to  obtain  the  resultant  of 

/=  OvT*  4-  a,!3 + a.jX  4 a*  <$> = iyc3  4-  ft,x  4 6, 
we  assume  the  identity 

( B#r  + BiXOfC1 4 a,*3  4 a*c  4 a*)  = ( AqX3  4 A,x  4 A2)  7^**  4 ft,x4-  ftj), 

and  derive  the  linear  equations 

V*  -AA  =°. 

Bj*i  + B,««-  AA-AA  =0, 

B|H, 4 11,(1]  — A/*,  - A, A,  — A.jf'Q  — 0, 

B^,  t B - A,A,-  A.At  =0, 

- Ajij — 0, 

and  by  elimination  we  obtain  the  resultant 
0 ft#  0 
«*  A,  ft# 

a,  hi  ft, 


, 0 


a numerical  factor 
being  disregarded. 


This  is  Euler's  method.  Sylvester's  leads  to  the  same  ex- 
pression, but  in  a simpler  manner. 

He  form*  i»  equations  from  / by  separate  multiplication  by 
*•”*,  ...  x,  1,  in  succession,  and  similarly  treats  <f>  with  m 
multiplier*  a— *,  *«•-*,  1.  From  these  m+i»  equations  ho 

eliminates  the  m + » powers  3!"+"‘s,  1»  treating 

them  as  independent  unkuowns.  Taking  the  same  example  as 
before  the  process  leads  to  the  system  of  equations 

rtcx4  + a1x^4a1x34a3x  =0, 

a^r1 4 a,**  + a^x  4 flj  =0, 

boX*  + ft,xJ4 ft^x3  =0, 

ft<lx*4ft,xa4ft#x  =0» 
ftix*4ft,x4ft*  =0, 
whence  by  elimination  the  resultant 


; 0 
ft* 
0 
0 


which  reads  hy  columns  as  the  former  determinant  reads  by 
and  is  tltereforo  identical  with  the  former.  Besont  * 
Method  gives  tbo  resultant  in  the  form  of  a determinant  of  order 
“*  °r  »,  according  as  wt  is  ^ n.  As  modified  by  Cayley  it  takes 
* v«y  simple  form.  He  forms  the  equation 
/(x)*aOV(aOrt*)=0, 

^hich  can  be  satisfied  when /and  ]iomu  a common  factor. 
“0  first  divides  by  the  factor  x-x,  reducing  it  to  the  degree 
^ - 1 iu  both  x and  x'  where  m>  a ; be  then  forms  wi  equations 
by  •"lusting  to  zero  the  coefficients  of  the  various  powers  of  x ; 


these  equations  involve  the  m powers  aPt  x,  x3, . . . x*“*  of  x,  and 
regarding  these  as  the  unknowns  of  a system  of  linear  equations 
the  resultant  is  reached  in  the  form  of  a determinant  of  order  m. 
Kx.  gr.  1’ut 

(a^r*  + a,x*  4-  a^z  4 aa){  b^f*  4 b^xf  4 ftj)  - (aV*  + uix'i  4 4 aa) 

(ft^jr3  + ft,x  4 ly)  - 0 ; 

after  division  by  x-x!  the  three  equations  are  formed 

onfe^J4atft.x4<»*61  =°» 

aA*9  4 (<*A  4 a, ft,  - atfcl,)x+ <1,6*  - a A - 0, 

(VjX9  + (**1**  ~ a A V*  + «A " « A = °» 

and  thence  the  resultant 

1 *A  “A  “A  I 

I «A+«A - «A  “A -"A 
I »A  “A  “A  “A  - "A  I 

which  is  a symmetrical  determinant. 

Com  of  Three  Variable*.— In  the  next  place  we  consider  the 
militants  of  three  homogeneous  indynomials  in  three  variables. 
We  can  prove  that  if  the  three  equations  be  aat  idled  by  a system 
of  values  of  the  variable,  the  same  system  will  also  satisfy  the 
Jacobian  or  functional  determinant.  For  if  *1,  sc  be  the  poly- 
nomials of  orders  m,  it,  p respectively,  the  Jacobian  is  {»,  t*a  if,), 
and  by  Eulers  theorem  of  homogeneous  functions 
xu,  4 yu*  + =«*  ■=  wu 
xr,  4 i/n,  4 xva  = »u 
xw,  4 yu-t  -r  sir,  =f  pic  ; 

denoting  now  the  reciprocal  determinant  by  (U,  V,  WJ  wo  obtain 
Jx=mull,  + nv\’l+pv>\\\  ; Jy=. Jc=-  v and  it  appears  that 
the  vanishing  of  «,  i\  and  w implies  the  vanishing  of  J.  Further, 
if  m = H=p,  we  obtain  by  differentiation 

J + — m ^ 4 w'~jr  4 u,U,  4 r, V,  4 ic,AA , 


JiJ  . / cU,  5V,  , 0W 

SJ 


> 


Henco  the  system  of  values  also  causes  ^ to  vanish  in  this  case  ; 

and  by  symmetry  and  ^ also  vanish. 

The  proof  being  of  general  application  we  may  state  that  a 
system  of  values  which  causes  the  vanishing  of  k polynomials  in 
k variables  causes  also  the  vanishing  of  the  Jacobiau,  and  m 
particular,  when  the  forms  are  of  the  same  degree,  the  vanishing 
also  of  the  differential  coefficients  of  the  Jacobian  in  reganl  to 
each  of  the  variables.  ...... 

There  is  no  difficulty  in  expressing  the  resultant  by  tne 
method  of  symmetric  function*.  Taking  two  of  the  equations 
ax"*  4(fty  4-«)*""l4...=0, 

«'x"  4 (ft  y + c'sjx*"1 4 . - . = 0, 

we  find  that,  eliminating  x,  the  resultant  is  a homogeneous 
function  of  y and  z of  degree  wm ; equaling  this  to  zero  and 
solving  for  the  ratio  of  y to  r we  obtain  win  solutions  ; if  values 
of  y and  =,  given  by  any  solution,  I*  substituted  in  each  of  the 
two  ©quatioum  they  will  possess  a common  factor  which  gives  a 
value  of  x which,  combined  with  the  chosen  values  of  y and  J, 
yields  a svstem  of  values  which  satisfies  l»oth  equations.  Hence 
in  all  there  are  m»  such  systems.  If,  therefore,  we  have  a tbinl 
equation,  ami  wo  substitute  each  system  of  values  in  it  s«mw»- 
lively  and  form  the  product  of  the  m»  expressions  thus  lormed, 
we  obtain  a function  which  vanishes  if  any  one  system  ol  values, 
common  to  the  first  two  equations,  also  satisfies  the  third. 
Hence  this  product  is  the  required  resultant  of  the  three 

JNow  by  the  theory  of  symmetric  functions,  any  symmetric 
functions  of  the  mn  values  which  satisfy  the  two  equations,  can 
be  expressed  in  terms  of  the  coefficient  .if  those  equations.  Hence, 
finally,  the  resultant  is  expressed  in  term*  of  the  coefficient*  of 
the  three  equations,  ami  since  it  is  at  once  seen  to  be  of  degree 
mn  in  tlw  coefficient  of  the  third  equation,  by  syramety  xtmust 
1^  of  d.-greos  nr»  and  pm  in  the  coefficients  ot  the  lire!  and  second 
quatSm-  re*,^tively.  It*  weight  will  be  map  (see  Salmon  s 
Ilinhxr  Jl'Kbra,  4th  cd.  § 77).  The  general  theory  of  the 
resultant  of  A’  homogeneous  equation*  in  k variables  presents  no 
further  difficulties  when  viewed  in  this  manner. 

The  expression  in  form  of  a determinant  presents  m general 
considerable  difficulties.  If  three  equation*,  °f  the  iiwnd 
degree  in  three  variables  be  given,  we  have  merely  to  eliminate 
thf  sik  products  x1,  «/*,  •-»,  «/-%  the  six  e<inations 

if  wc  apply  tho  sstne  process  to  these 
equations,  ^h^of  degree  three,  we  obtain  similarly  a deter- 
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ui inant  of  order  21,  but  thereafter  the  process  fail*.  Cayley, 
however,  has  shown  that,  whatever  he  the  degrees  of  the  three 
equations,  it  i*  possible  to  represent  the  resultant  as  the  quoticut 
of  two  determinants  (Salmon,  l.t.  p.  89). 

Lhscri minants.  — The  discriminant  of  a homogeneous  poly- 
nomial in  h variables  is  the  resultant  of  the  k polynomial*  formed 
by  differentiations  in  regard  to  each  »f  the  variables. 

It  h the  resultant  of  k polynomials  each  of  degree  m-1. 


weight  of  the  function  is  the  sum  of  the  numbers  in  the  bracket, 
and  the  degree  the  highest  of  those  numbers. 
fix.  gr.  The  elemeutary  functions  are  denoted  by 

(1),  (l*h  (l*h  .« (l-h 

are  all  of  the  first  degree,  and  arc  or  weights  1,  2,  8, ...  s re- 
spectively. B B 

Remark. — In  this  notation  (0)*2at=(i) ; (0®)*3ai««*(i) 


and  thus  contains  the  coefficients  of  each  form  to  the  degree  (0*)=(?),  Ac,  The  binomial  coefficients  appear,  in  fact,  as  sy 
<m  - 1)*-* ; hence  the  total  degrees  in  the  coefficients  of  the  k I melric  functions,  and  this  is  frequently  of  importance, 
forms  is,  by  addition,  k.m-  l)*"1 ; it  may  further  l>c  shown  that  I The  order  of  the  numbers  in  the  bracket  {piptyp*)  » i 
of  the  resultaut  is  constant  and  equal 


by 

the  weight  of  each  term 
to  m(m-  l)*-1  (Salmon,  lx.  p.  100), 


material ; we  may  therefore  always  place  them,  as  is  most  con- 
venient, in  descending  order  of  magnitude  j the  nundiers  then 


A binary  form  which’  ha*  a square  factor  has  its  discriminant  constitute  au  ordered  partition  of  the  weight  «r,  and  the  leading 
equal  to  zero.  This  can  Is?  seen  at  once  because  the  factor  in  | nutnber  denotes  the  degree. 

? L - In  Iml  l.  .lilfaranlials  ilu*  tvillllMlt.  I TL  . ..ft  k.  n,nnnni!.1 


question,  being  once  repeated  in  both  differentials,  the  resultant 
of  the  latter  must  vanish. 

Similarly,  if  a form  ini-  variable*  bo  expressible  as  a quadratic 
function  o?  i - 1,'  linear  functions  X»,  X4,  ...X*_j,  the  coefficient* 
iioing  any  polynomials,  it  ia  clear  that  the  k differentials  have, 
in  common,  the  system  of  root*  derived  from  X.  = Xa= ...  = X*_,  =0, 
and  ha vo  in  consequence  a vanishing  resultant.  This  implies 
the  vanishing  of  the  discriminant  of  the  original  form. 

cf  cf 

-+»5 


Expression  fit  Term*  of  Roofs. — Since  z . ^ 

¥ 

yr 


*mf,  if  we  take 


of  >£,  and  substitute  in  mf  we  must  obtain 


any  root  xx,  y„ 

Vt(r/-\  ; hence  the  resultant  of 


and  / is,  disregarding 


numerical  factors,  yiya---y>»-i  * discriminant  of f—  <ig x diact.  of/. 
Now 

/=  (*vi  - *iy)(*vi  - Ay).  - .(*y«  - a. y), 


l- 


Zyi(*ya  - x*y)...(zym  - awy), 


and  substituting  in  the  latter  any  root  of/ and  forming  tho  pro- 


duct, we  find  tho  resultant  of  / and 


yj  y*-  • - **yi)*(Ay«  - **yi)». . .(avy.  - w)3-- 

and,  dividing  by  yilfe.-.y*,  the  discriminant  of  / ia  seen  to  be 
equal  to  the  product  of  the  B*mares  of  all  the  differences  of  any 
two  ruota  of  the  equation.  The  discriminant  of  the  product  of 
two  forms  is  equal  to  the  product  of  their  discriminants  multi- 
plied by  the  square  of  their  resultant.  This  follows  at  ouce 
from  tho  fact  that  the  discriminant  is 

Il(*r  - *3*1109,  - ftj*{n(«,  - ft)}*. 

References  for  the  Theory  of  Determinants— 1.  Mr  I it's  “ List  of 
Writings  on  Determinants,"  Quarterly  Journal  of  Mathematics, 
v.  lb,  pp.  110*149,  October  1881,  is  the  most  important  biblio- 
graphical articlo  on  the  subject  in  anv  language  ; it  contains  489 
entries,  arranged  in  chronological  order,  tho  first  date  being  1693 
and  the  last  1880.— T.  Mum.  History  of  the  Theory  of  Peter • 
mutants.  London,  1890. — School  treatises  are  those  of  Thom- 
son, Mansion,  Bartl,  Mol  la  nr,  in  English,  French,  German, 
and  Italian  respectively. — Advanced  treatises  are  those  of  Spoms- 
woodr,  18M  ; Brkmcui,  1854  ; Baltzkr,  1857  ; Salmon,  1859  j 
Taum,  1862  ; Oarbikbi,  1874  ; GOMTHF.it,  1875  ; Dootor,  1877  ; 
Baras ITCKI  (the  most  extensivo  of  all),  1879  ; Scott,  1880  ; 
Mum,  1881. 

II.  The  Theory  or  Symmetric  Functions. 

Consider  n quantities  oj,  «*,  aJt  ..a,. 

Every  rational  integral  function  of  these  quantities,  which 
does  not  alter  its  value  however  the  n suffixes  1,  2,  3,  ...  n bo 
permuted,  is  a rational  integral  symmetric  function  of  the 
quantities.  If  we  write  (l+ojxKl+a»r)...(l  + o^r)  = l+a,*-f 
*xa  + ...+awx",  «i,  a*  ...  a*  are  called  the  elementary  symmetric 
functions. 

ai^ai  + oj-f  . . . + sa  ■= 

* = o jtt-j  + ajai  + a <i j + > 

tin  — ajd.-a, , . .a  u- 

Tho  general  monomial  symmetric  function  is 
a* 

, ’ , • a t * * 

the  summation  living  for  all  permutations  of  the  iudices  which 
result  in  different  term*.  The  function  is  written 

(pipipa  . -Pn) 

for  brevity,  and  repetitions  of  numbers  in  the  bracket  are  in- 
dicated by  exponent*,  so  that  (jnp^)  U written  (p’/*).  The 


The  Bum  of  the  monomial  functions  of  a given  weight  ib  called 
the  homoqrneou*  product -sum  or  complete  symmetric  function  of 
that  weight ; it  is  denoted  by  A* ; it  is  connected  with  the 
elementary  functions  by  the  formula 

L — » al+M+*s3l^+*J**+-”» 

1 -a^x  + Oftr  -ajar  + ... 

which  remain,  true  when  the  symbols  it  and  A are  intervhangyd, 
a«  ia  at  once  evident  by  writing  -*  for  x.  This  proves,  sl». 
that  in  any  formula  connecting  a,,  aT  ••• wlUl  Ai>  "*•  — 

the  symbol*  a and  A may  be  interchanged. 

Ex.  <jr.  from  A,=«*  - ft*  we  derive  <**=**  - «r 
The  function  being  a,  above  denoted  by  s psrti 

tion  of  tho  weight,  via.  (>>,;>,  -p.\  it  ia  necessary  to  b™g  under 
view  other  fnnetiona  aaaociated  with  the  aatue  senea  of  numbers  , 
such,  for  example,  aa 

Xaficpsapnp..  ,«^’= 

Ti.e  expreseinn  just  written  ia  in  fact  a partition  of" 
and  to  avoid  confusion  of  language  will  U termed  a 
of  a partition.  A partition  is  Kparuttd  ,nto  «p«r«(.»  » « '» 
produce  a sc]«r»tion  of  the  ,»rtiti..n  by  writing  down  a .art « 
wrtitions,  each  ae|»rat«  partition  in  It.  own  b^keU,  » Uwt 
when  all  the  porta  of  these  ^rtitious  are  reaaMmbW mi a 
bracket  the  partition  which  ia  eeiiarated  la  roproduwd.  X 
conveniant  to  write  the  diatinot  partition,  or 
descending  orier  a,  regard,  weight  If  the  £ 

of  the  .estate,  w,.  w.  w„...  be  enclosed . ,n  a bucket  • 
a partition  of  the  weight  tc  which  appertains  U Mhe  sei*1^ 
partition.  This  partition  ia  termed  the  . , 

Separation.  The  degree  of  the  separation  is  the  sura  oi  ine 
degrees  of  the  component  separates.  A serration  is  t * ^ 

representation  of  n product  of  monomial  •ymmetrw  ftmett  *•  ^ 
partition,  iPlPlPl ^Tml  X £ 
manner  (p|PiKyii,«K/,»Fs)  ^ (FiPi) aFiJPs)»  a,ld 

general  form  of  a partition  to  bo  (°  . 

separation  when  J„  J„  J3-.- denote  the  disUnct 

-fnoetion  aymho.ixed  by  (n).  *. 

»“  powen  of  the  quantitiew,  la  wpreodUo  » fcTW*  ^ 
tions  which  are  symbolized  by  separations  of  any  P4 
(*»?...)  of  the  number  n.  Tlic  expression  is- 
k»*i+vj+  >^-t-  • • 


(-r 


=2< 


v il+il+il+  ■ • '(j)  V-Jl  -jl  ~1 

’*  It  — 


'(«) 


being  a separation  of  (>«»?  -) 
summation  being  in  regard  to  all  such  aoparations. 

particular  case  («V*n?...)=(l'1) 

r - rl. , -"S?r  - h-rVhi.-i--  -fj,  +j,+j,+ - -jlqiy.nty.il-lA.- 

' ‘n 

To  astabliali  this  write — 

1 + pX,  + n’X, + MJX,  + ...=n(l  + /at,r,  +.*a!r,+A!*l+"' 

1 the  j.roduct  on  the  right  involving  a factor  for  each  of 

| ‘Tul^^t he  righ^S  SST-P-IW  coefficienla 

x,=n)c„ 

X1=i2kr,+{l*>*T. 

X,»<a)x»+<2itegx1+n*)*{,  , ,/a... 

X,=  («)*,+  (31)C^1  + (V)x\  + + ('.*!• 

the  summation  being  for  all  jmrti tions  of  ra. 
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1™*“'  *!*!*)... 

(JiX'M'W'*  • is  a separation  of  of  specification 

and  the  sum  is  for  all  such  separations. 

To  establish  this  observe  tho  result, 

1 *_  -j^x**?**4-8**  and  remark  that 

{Sh(21iw,0*),r'  >•  » separation  of  (3'>2W«1”'*+*^)  of  specification 
(3*).  A similar  remark  may  l>e  made  in  respect  of 

J_Y*t  L VH. 

Mil  ***  M*!  "*’  Ms! 

sii'l  therefore  of  tho  product  of  these  expression*.  Hence  the 


theorem. 

Now 


log  (1  +mX1  + MSX*  + M*Xi+...) 

*2  log  (1  +>iati!i  + A!Ji+M  «!*,j+ 


a hence  expanding  by  the  exponential  and  multinomial  theorems 
a comparUon  of  tna  coefficients  of  m"  giT<?» 


Hence  the  products  rt,  sjlt  *{,  V?  *rill  a!'l"'ar- 
From  tho  formula 

(21*J  =a,n*i  - 

1 . J 1 , 
=^«-Vl-2^«+2V?• 


ei+M‘*a+”-  “ 1 (*1 + »«  + »»  + _ 

e, **  "*  ** 


g _ jr>+,,»+^'”  * 


1 (|,i  + |,t+|ra+  •••  ^ 

r,tr, ”1'  *•  "»*  * 


and,  by  the  auxiliary  theorem,  any  term  on  the 

right-hand  aide  i*  such  that  the  coefficient  of  ^n^n^ny •• 

, ? • x»‘xax"..i» 

-z-i  ti'JtW- 

.Here  since  (mj*1  raj11  raj* . . , ) ia  the  apecification  of  ^ 3 !t  ••  i 

.!  + s4+s(*+  — =i,+i»+J^+  •••  • Comparison  of  tho  coefficients  of 
therefore  yields  the  result 

- 1)!, 


. , n 4>, e .1 -r  ,, ...  - 


-(«) 


= ^?(-  )J'i +h+J.+  • • •O'.+j.-TV, + . . , 

^ Al/iW- 

for  the  expression  of  2a"  in  terms  of  product*  of  symmetric 
functions  symbolized  by  separations  of 
Let  fa).,  (»),,  (n)x  denote  the  sums  of  the  powers  of 
quantities  whose  elementary  svmmetric  functions  are  a,,  «*,  «j.  j 
s*;,  Zf,  ... ; X„  X*  X., ...  respectively  : then  the  result  arrived 
at  above  from  the  logarithmic  expansion  may  bo  written 

{»)•(»)* -(«)»* 

exhibiting  (*)*  as  an  invariant  of  tho  transformation  given  by 
the  expressions  of  X,,  X*  X. ...  in  term*  of  xx,  Xy>  **»  ... . 

The  in  vers.*  question  u the  expression  of  any  monomial  s^ni 


a result  easy  to  verify. 

Theorem  of  Reciprocity. — If 

+ .... 

where  6 is  n numerical  coefficient,  then  also 

XjX;*X;* + 

Wo  h»vc  found  above  that  the  eoeffieient  of  x^Sy^xf*  in  the 

product  X«X«X£  . i» 

**<*■"2  h'tiTx--  ’ 

the  sum  being  for  all  eepemtiona  of  •••)  which  have  the 

.pec ideation  We  can  multiply  out  thi.  nprea- 

aioneoae  to  obtain  a series  of  monomiala  of  tbe  form  8( rT1.,*.,  1 -■)- 
It  cau  bo  shown  that  tho  number  0 enumerates  distributions  of 
a certain  nature  defined  by  the  jiartitions  (m*lnr£*...), 

I (**/*•,.,)  aad  it  is  seen  intuitively  that  the  number  « remains 
unaltered  when  tho  first  two  of  these  partitions  are  interchanged 
(see  Count K Atom AL  AsAl.tsts).  Hence  the  theorem  is  estab- 

Putting  x,=  l and  z,  - jc,  r.  - ...  - 0,  wa  find  a particular  law 
of  reciprocity  given  by  Cayley  and  Betti, 

(l^f '(l-V^iT... = -+ 

(i  V(  i V*d‘,i**.  ••»■..+ + - * 

and  another  by  putting  *,  «**=•*»= ...  = 1,  for  then  X,  becomes 
hm,  and  we  have 

«n*wi-=-+»'(W-)+-. 

Theorem  of  BtfreuMlitt,.—' “If  a symmetric  function  be  sym- 
bolized by  (**»...)  and  (X,SX,  ..),  I (Wl  ••)••■  ■»  *“■> 
partitions  of  X,  a,  ..  ..  respectively,  the  function  <*.£•-•)  J*  ex' 
p feasible  by  means  of  functions  symbolized  by  separations  or 

(VaV-WWs-'iVi- ■•)•" 

For,  writing  as  before, 

X^X«X«....=!^.X,'r,'^,^b  ' 

= XP 

P is  a linear  function  of  se|iarations  of  (,’^e^v^i •••)  of  specification 


metric  Junction  by  means  of  the  jH>wcr  luncwon*  \rf  — »r. 
hare  just  s/*«n  that  ft,  is  expressible  in  terms  of  symmetric 
function  products  symbolized  by  separations  of  any  partition 

fr5W~>of* 

Let  this  expression  lw  denoted  by  x r^'r^r^...)- 
Theorem, — It  can  be  shown  that 

("p^iprvx*-) 

=2<  - j*"1  • . ?T,"  ~ n V- 

where 

denotes  a separation  of  ( pVpVp ■ •)  an<1  th<!  3Un,m*tion  is  in  reF*nl 
to  all  such  separations.  If  (J,).  (Jx),  (J,)  - be  of  weights  t„  i*, 
it  is  clear  that  the  product  sjjsijr!*...  w*ill  appear  on  tho  right- 
hand  side,  and  that  i*  * specification  of  a separation  of 

{pwyy>'-\ 

9r-  To  express  (21*)  in  terms  of  power  functions. 

The  separations  of  (21*)  are  (i.)  (21*),  (ii.)  (21)  (1) ; flu.)  (2)  fl*}. 
j^)(2)(l)*  and  the  corresponding  specifications  (4),  (31),  (2*), 


*»' if  x?x;,x?  |y  u;  ‘“'“T 
function  of  separations  of  ■ ■ ) of  apecificalion 

Suppose  the  K-ration,  of  (<'££■••>  «»  k dilfcr''Ilt 

specifications  and  form  the  k identities 

x^x«;x~...=ir<,>wf1^...  o-i.  2. 

where  (m^.nr^m^..-)  i*  one  of  the  k .[weificationA 
The  law  of  reciprocity  ahows  that 


i<0= 


*.), 


riz  .-a  linear  function  of  svmmetric  fnnctiomi  symbolized  by 


VIZ. 
th»l 

ihrntp^ion.\<“->;«..)(  a *“> t,u' 

i,“tSr,'Xv“  similarly  gS 
Uouulin'wr  fun, ‘lions  of  the  former,  and  tins  table  w.ll  also  be 
symmetrical.  _ u.  . . 

' Theorem. — "Tlie  sjmimctric  function  (rn^rn  e.  ■ ■)  *b'>-™ 
partition  i.  » epvcifioation  of  a eeparehon  of  the  function 
svmboliacd  by  l»  ezpreeaible  as  a linear  function  of 

symmetric  functions  symbolized  by  secretion,  of  •••)  »»d 

a symmetrical  table  may  bo  thus  formed.  It  la  now  to  be  re- 
marked  that  the  partition  «»  d'!nred  fronl 
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(m,‘l'm,‘5*m'‘*V..)  by  substituting  for  the  numbers  wj„  m*. 
certain* partitions  of  those  numbers  (vide  the  definition  of  the 
specification  of  a separation}, 

Hetico  the  theorem  of  <x  possibility  enunciated  above.  A 
new  statement  of  the  law  of  reciprocity  can  be  arrived  at  as 
follows : — 

Since 

I**  ...  . 

PC*  = Ml»!  — >, iT;  , , , » 

Jl-Js  js- 

where  Mt>'.(J1>XJlA-.  i«  » separation  of  (if'/*/?...)  of  tpedfico- 
tion  placing  j»  under  the  summation  sign  to 

denote  Ac  apecincation  involvetl ; 

' ...  ~2tU  « « - 

where  0M=dtt. 

Theorem  of  Symmetry.— -If  we  form  the  separation  fuuction 
. apj^rtaijiiag  ^ the  function 

each  separation  having  a specification  multiply 

by  Ml*! Mil Mnl  ...  and  take  therein  the  coefficient  of  the  function 
(m£um£* /«*“...),  we  obtain  the  game  result  ns  if  we  formed  the 
separation  function  in  regard  to  the  specification 
multiplied  by  *••  *°d  took  therein  the  coefficient  of 

the  function 

&..or.,tnke(l}'l}«...)  = (21«);  («£>£■.-)«=  (Ml);  (ml'-mf..  ) 
= (31*) ; wo  find 

(21)(1*)(1)  + (1»)(2)(1)  =...  + 13(31*)  + ..., 

(21)(1)*= ...  + 13(321)  + ..., 

77. d inferential  Operators. — Starting  with  the  relation 
(l  + ajx)(l  +«,a:).. .(1  + a*z)  = l +<*1x  + ot**+  ...  + 0*4+ 

multiply  each  side  by  l+px,  thus  introducing  a new  quantity  p ; 
wc  obtain 

(1  +«Ix)(l+aaaf)...(l+awxXl  +M*)  = l + (ai+M>*  + («s  + ^j)*3  + -. 

so  that/(aj,  a„  ay,...an)saf,  a rational  integral  function  of  the 
elementary  functions,  is  converted  into 

/[«,  + ).,  n,+  pa„... a,+iM,.,)-/+  pd,/+  ... 

where 


d 

Joa, 


so  that  we  are  only  concerned  with  the  successive  perforni&Dce  of 
linear  operations.  For  this  purpose  write 

<i, = 3«,  + ai^*^f , + tfa,;'Ves"^  *“  * 

It  has  been  shown  (vide  “Memoir  on  Symmetric  Function* of 
the  Roots  of  Systems  of  Equations,"  Phil.  Trans.  R.  S.,  London, 
1620,  p.  490)  that 

exp^m^d)  +wi^/9  + tnada+  ...)  = ray(M,d1  + M^i,+  M,rf, 
where  now  the  multiplications  on  the  dexter  denote  successive 
operations,  provided  that 

«ap(M,f + HJ*  ^ + ...)  = 1 + nhi  + + ... , 

£ being  an  undetermined  algebraic  quantity. 

Hence  we  derive  the  particular  cases 

expdx=exp(d\  -^cij+^d,-  ...) ; 

cxppdx  ~ expipdi  - ...), 

and  we  ean  express  15,  in  term*  of  dv  d. j,  dt,  ...•.  products  denoting 
successive  operations,  by  the  same  law  which  expresses  the 
elementary  function  o,  in  terms  of  the  sums  of  powers  **■  ■ 
Further,  we  ean  express  d,  in  terms  of  Dlt  Da,  D*  ...  by  the  same 
law'  which  expresses  the  power  funetiou  s,  in  terms  of  the  ele- 


mentary functions  a„  .... 

Operation  of  D,  upon  a Product  of  Symmetric  Functions.— Sup- 
pose / to  iw;  * product  of  symmetric  fumtions/j/j.-./m. If  m 


tho  identity  f-fxf%-fm  we  introduce  a new  root  p wo  change  a, 
int oo,4*u**-).  and  we  obtain 

(1  + MDj  + ^3Df+  ...+J**D«+  ■••)/ 

= (1  + mUi  + m3I)s+  — + ***D#  + •••)/» 
x (1  » mD,  + p*D,  + . . . + p>D,  + .. .)/* 
x . . ■ 

X(1  +^iD, +M*n9+  ...  +p*D,+  ...)fm> 

and  now  expanding  and  equating  coefficients  of  like  power*  of  p 
Dj/= 

v%f ■■  

D sf 


Dir=  2(  DJX  )flfr . .fm + SCDj/jMD,/*)/,.. 

~ *=  -{Uxfi)f%/s- . fm + 2(D1/i)(D|/tl/»..-/=+ 2(D*/iV*/j-/w 


the  summation  in  a term  covering  every  distribution  of  the 
[ms  presenting 
■alts 

!>»/«  D,.>/ 


_ *7  < 

curators  of  the  typo  presenting  itself  in  the  term, 
writing  the*e  results 


and  d\  denotes,  not  s successive  ©iterations  of  du  but  the  operator 
of  order  i obtained  by  raising  d\  to  the  «“  power  symbolically  as 
in  Taylor's  theorem  in  the  DifT.  Cal. 

\V rite  also  -i(J  = D,  so  that 

+ •••<*■+ pa*-x)  =»/+  mD,/+  m5^/*  M*D,/+ 

The  introduction  of  the  quantity  p converts  the  symmetric 
function  (XjX^Xj...)  into 

<W*+ . . .)  + p\\^. ..)  + M**(X»V-)  +/a\XiV-) + ... . 

Honce,  if/I^.a*  . ..aj  = (X,X,Xa...), 

-)+Ma4W-)  +m**(\V-0  + ma*(X1X1...)+  ... 

= ( 1 + mL>,  + M3Dt  + m’D,  + . . . )(X,XtX3. . 0. 

Comparing  coefficients  of  like  powers  of  p wo  obtain 

Da](^i\|Xj...) = (XAj . . . )f 

while  D<(X1\tXJt...)=0  unless  the  partition  (XjXjX,  ..)  contains  a 
I>art  ».  Purther,  if  DaiD*3  denote  successive  operations  of  D*t 
and  UAt,  * 

DA,DAa(X,Xy\,. . .)  = (\,. . . ), 
and  the  otwration*  are  evidently  commutative. 

Al*oD^D2D^...()>3‘?^*p3V..)  = ii  and  the  law  of  operation  of 
the  operators  I)  upon  a monomial  symmetric  (Unction  is  clear 
W®  h4v«  ubta.nwl  the  equivalent  operations 

1 + mD,  + m*D4  + ^»D,  + . . . = eappd , 
where  m denot..,  (by  Ul.  rule  orer  trp)  that  the  multiplieetioo 
of  ojerwters  i.  symboli,  a,  in  Taylor',  theoren..  < denote,,  in  bet 

an  nnt'Tntnr  rif  t<nUr  • V,..*-  ...  . » . * . . . ’ 


Dj/:*  0,!)/+ 

P tf = H(al/+  Pi ihf i 

we  may  write  in  general 

Dr/=  SDlPiPiib-)/, 

the  summation  being  for  every  partition  (piPsPi---)  *’  * 
and  hence 

D (2l,)(l*Hl’)  + (S^Kl'Xl*)  + +(21W1<) 

Application  to  Sommetrit  Function  .Vuitiptimtion. -A" 
ani|il«  will  rrplain  thi*.  Suiipnee  wc  wish  to  find  the  coelhcte 
of  (52*la)  in  tne  product  (21*)(214)(1“). 

Write 

(21*)(214)(1») - ...  + A(52*)(l*)  + ...  5 

then 

D#D*D}{21»)(214)(1*)  = A; 

every  other  term  disappearing  by  the  fundamental  property  of 
D,.  Since 

Ds(21*)(214)(l*)  = (1*)(14)(14)» 

we  have 

d;d?o4xi4xi*)=a 

g;pH(l>XlW‘2(l*Xl,Xl#)J=A 

I>!0;  }s(l*Xl,Xl*)  + 20‘X1*X1)+ Id’Xl’X'l) = A . 

D112(1)>=A, 

where  ultimately  disapnearintr  term,  have  Iteen  strnck  out. 

Finally  A = 6.12i'2.  , . , . 

Tin  operator  d.=o,Arj +0,00, +<•/«,+  ...  which  » X 

rery  symmetric  fraction  whoso  partition  contains  no  unit  . 


every  symmetric  fraction  who*'  partition  . . . 

by  Cayley  rum-unitary  r»/wi metric  functions  , is  of  particular 
IWtanee  in  algebraic  theories.  Thi*  arises  from  the  circurn- 


an  operator  of  order  AT  Taylor  !* lheOTenu  "t  den°t«t  in  fact,  stance  that  the  general  operator 
an  operator  ofonier  a.  hot  w.  may  traoabnn  the  right-hand  aide  I ^^+Wn+.. 
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u transformed  into  th«  operator  d,  by  the  substitution 

(•»*  «|,  at>  --•<*«»  -••)—  («0»  Vl>  •••»  *••)* 

to  that  the  theory  of  the  general  operator  is  coincident  with  that 
of  the  particular  operator  dv  For  example,  the  theory  of  in- 
variants may  be  regarded  as  depending  upon  the  consideration 
of  the  symmetric  functions  of  the  differences  of  the  roots  of  the 
equation 

at  1 each  functions  satisfy  the  differential  equation 
-r  2ajcwa  + Sa./o  3 +•...+  na*-,^  — 0. 

For  such  functions  remain  unaltered  when  each  root  receives  the 
same  infinitesimal  increment  h;  but  writing  x-h  for  x causes 
a„,  a„  <r„  ...  to  become  respectively  a„,  al+ka9t  aa+2kuv 
«, + 3Aoa, . and  ) becomes 

/+  A(<vLi  + 2o,?b,+ 3n1?«+  ...y, 

and  hence  the  functions  satisfy  tire  differential  equation.  The 
important  result  is  that  the  theory  of  invariants  is  from  a certain 
point  of  view  coincident  with  the  theory  of  non-unitary  symmetric 
function*.  On  the  one  hand  we  may  state  that  non-unitary 
symmetric  functions  of  the  roots  of  a<?P  - a**"-1  + - ...=0, 

are  symmetric  functions  of  differences  of  the  roots  of 

«•**  - 1 H?  K*"*1  + - - = 0 ; 

and  on  the  other  hand  that  symmetric  functions  of  the  differ- 
ences of  the  roots  of 

oy*"  - (•v,**-1 + (;  “ • • • = 

are  non-unitary  symmetrio  functions  of  the  roots  of 

An  important  notion  in  the  theory  of  linear  operators  in 
general  is  that  of  MaoMahon's  multilinear  ojxrator  (''Theory  of 
» Multilinear  partial  Differential  Operator  with  Applications  to 
the  Theories  01  Invariants  and  Reel  procan  ta,”  Proc.  Land.  Math. 
Soe.,  t xviii.  (18S6),  pp.  61-88).  It  is  defined  as  having  four 
tlements,  and  is  written 

(m.  •*;«»») 

1 r n~  . , , . «t ! to  - 1 - 

+(M+3‘,){;m-’'l)Ti  !aI,‘l“*+(irr2jfrTri*“  'ai“- 

mi  to  - S s\. 

+(«=*nr!*e 

the  co.ffici.Bt  of  .%*>•*»...  being  cTFTf—  • Th* 

^ak+«A*+-*  «*8L+a»A1+-  •*»  secn  to  ** 

sod  (1,1 ; 1, 1)  respectively.  'Also  the  operator  of  the  Theory 
°f  Pure  Reci  procants  (see  'Sylvester  Lectures  on  the  A etc  Theory 
0/  IUctprvcants,  Oxford,  1888)  is 

tt.  1 ;2, 1)=^  { ta&,t  + 10tK|Bia<lt+«(2oo“2+«l)3^+  ••• } 

It  will  l>o  noticed  that 

w)=/*(l,  ©;»»,  i*)  + r(0»  1 ; m, »). 

Tin*  importance  of  the  operator  consists  in  the  fact  that  taking 
sny  two  operators  of  the  system 

0*,  m ; m,  n)  ; [px,  r1 ; m1,  «*), 
the  operator  equivalent  to 

(n,  p ; m,  »)(**,  r* ; m>, *»)  - <ji\  rx ; m*t  n1)^, " i ».  »). 
known  a*  the  “alternant”  of  the  two  operators,  is  also  an  operator 
of  the  game  system.  We  have  the  theorem 
Osf;*n, »)(/**, - (/»*,  v* ; ; m, **)*(/*»» » 

where 

M, =(m' + «.  - l){jp((» + »■»)  - £ry  + n.’) } , 

= (»•  - +”nTV'1'  - ■ 

= tn1  + m - 1 > 

«i  =»*  + », 

sod  we  conclude  that  oud  “alternation”  the  operators  of  the 
system  form  a “group.*’  It  is  thus  possible  to  study  simultane- 
ously all  the  theories  which  depend  upon  operations  of  the  group. 


Symbolic  Representation  of  Symmetric  Functions. — Denote  the 
< *'  «' 

elementary  symmetric  function  by  — ,-*,-*,...  at  pleasure; 


then,  taking  » equal  to  «s , we  may  write 

l+olx+avr2  + ...*(l  + P|X)(l+ftx)  ..=c*ix2 
where 


^ •;  < 


Further,  let 

1 +felx+fcsz3  + ...  + 6«x*=(l  + <r1x>{l  + (rax)...(l  + VTO*) ; 
so  that 


1 + axox  + o,<r  * + . ..  * (1  4-  />,*,){  1 + wx ) . . . * «*»•« , 

1 + o^.j  t fijtriJ  + ... *(1  +/»jVaXl  4- /yrs) 


1 4-  + ...  s=  (1  + Pi<rm)(  1 + PjVto) ...  = • *****  ; 

and,  by  multiplication, 

IJ(  14- a, <r  + a*r*  + ...)  = IT(1  + + , 

r e 

= 4«W + *s*8+' 1 • + <r**- . 

Denote  by  brackets  ( ) and  N symmetric  functions  of  the  quan- 
tities p and  s respectively.  Then 

1 + «i[l  1 + «K  1*1  + <S[*2]  + a {[I*] + «,« J 21  ] 4-  aj[3]  4- ... 

+“p,nftap.- •“j-tf'.f  A- - * J + - 

= 1 + 1,(1)  + 6J(1*)  + hj»)  + 6!(l*)  + i,V.21)  + «»+•■• 

Expanding  the  right-hand  aide  by  the  exponential  theorem,  and 
then  expressing  the  symmetric  functions  of  ov  av  ...9m,  which 
arise,  in  terms  of  4,,  6*  wo  obtain  by  comparison  with  the 
middle  series  the  symbolical  representation  of  all  symmetric  func- 
tions in  brackets  ( 1 appertaining  to  the  quantities  pit  p*,  ft, 

To  obtain  particular  theorems  the  quantities  *i,  f*  w^...v?are 
auxiliaries  which  are  at  our  entire  disposal.  Thus  to  obtain 
Strok's  theory  of  seminvarianis  put 

A1=wi4-v4+...-§-Vtos[1]— 0 » 

we  then  obtain  the  expression  of  non- unitary  symmetric  functions 
of  the  quantities  p as  functions  of  differences  of  the  symbols 

0,’Jj  Jr.  45(2*)  with  m=2  must  he  a term  in 

e<n«i4  *-«a-*wi(«i  "‘a)* ...  + “ ®s)4  + •••» 

and  since  =»*  we  must  hare 

=2a,-2fl|0|+ol 


as  is  well  known.  . . . , __ 

Again,  if  <r„ «r* b*<  the  w»,  ro»*  roots  of  -1,  *,  = 4,-... 
= and  fr»=l,  leading  to 

H.(N)  + (»«)  + (m>)  + ... 

and 

(m*)  = ~i(,ri0i + + •••  + 

«nd  wc  m.  further  (h.t  T.ni.hr.  identi- 

tally  unless  A*eO  mod  m.  If  m he  infinite  and 

l + j^+V^-t-— »(i +»«»)(>  +»»')•••  . 

we  have  the  symbolic  identity 

<w1«1+e*s»4*W«+.  - • s:  ^l  + ^fc+i »«»+- **» 


Instead  of  the  above  symbols  we  may  use  equivalent  differential 
1 j Iterators.  Thus  let 

= »!?.,+  + 30  A.  + • 

>nd  let  a t t. ...  be  equivalent  quantities  Any  function  of 
difference  of  J„.  h.  »?.  - ‘“‘“K  formed  the  ex; |«n.Wl 1 lie,  g 

carried  out.  an  opemnd  «„  or  i.  or  »«»«**« 

being  aubeequently  |.ut  equal  to  o,  a non-unitary  ejminetrlL 


Ex.  <jr- 

= J*  - 2,;  J.  ■ SJi  - Sis,  + 2 SM  - «;«, 

= So,  - taA  + A - + a“M  - *Vi 

=2;.*-  30i«,  + 3<i,!=2(3). 

The  whole  theory  of  thcae  forma  is  consequently  contained  im- 
plicitly in  the  operation  S. 
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SumwttrU  Fwulumt  o/ Sereral  Speteva  of  Quanlitia.— It] »lU 
suffice  t..  consider  two  systems  of  qualities  “ 'h«  ™^s,~n<hng 
theory  for  three  or  more  systems  I*  obtainable  bj  an  obvious 
enlargement  of  the  nomenclature  and  notation. 

Taking  the  systems  of  quantities  to  be 

«n  °»» “jf- 

pi,PtfP»-’ 

we  start  with  the  fundamental  relation 

<1  «,ri  Avl(l +«£  + MX]**** . 

= l+O,0T  + O„,i(  + lVi,  + <<Ur)f  + O«1S3+---+“>Te'»,+  ■ 

As  shown  by  Sclilafli  * this  equation  may  bo  dirsotiy  fonned 
snd  exhibited  as  the  resultant  of  two_  green  equations,  and  *u 
arbitrary  linear  non-homogemious  equation  in  two  variables,  i m. 
right-hand  side  may  be  also  written 

1 4-  So**  + Z£,y  -r  SajO^3  -r  Zatp^ry  + Zpfc?  + ... 

The  most  general  symmetric  function  to  be  considered  ia 

conveniently  written  in  the  symbolic  form 
Gi'hHhrth 

Observe  that  the  summation  is  in  regard  to  the  expressions 
obtained  by  permuting  the  >t  suffixes  1,2,  The  weight 

of  the  function  is  bipartite  and  consists  of  the  two  numbers 
aU(|  y>* ; the  symbolic  expression  of  the  symmetric  function 
is  a partition  iuto  bi parts  (multipart*)  of  the  bipartite  (multi- 
partite) number  Zp,  Zg.  Each  part  of  the  partition  ia  a bi- 
partite number,  and  in  representing  the  partition  it  is  convenient 
tu  indicate  repetitions  of  j*arts  by  power  symbols.  In  this  nota- 
tion the  fundamental  relation  is  written 

( 1 -H^x + /J,y )( 1 + o,r  t &y)(  1 + ogt  -r  PjyY  ■ . 

= I + (10)js+  (01  )y + (To3)*1 + (1001)*y  + {0lV 
+ ( io*)jc* •+ (To*oi  )*ty + (To  oi*)*y* + (Oi*)y*  + ... 

where  in  general  o^HflO'Oi*).  # 

All  symmetric  functions  are  expressible  in  terms  of  the  quan- 
i as — i r— » - »hu  «wA*Mrto  they  are 


and  thence  derive  tho  formula— 

C - )r*t~Xa* 

-2 

whb-h  c*nrcss«a  tho  elementary  functions  in  term*  of  tbo  tingle 
binart  function..  The  similar  theorem  for  a system*  of  quantities 
can  ho  at  ouco  written  down.  ....  , 

It  will  ho  shown  later  that  overy  rational  integral  symmetric 
function  ia  similarly  es possible. 

The  fuHCi.ua  Aa  tho  definition  of  )•„  wo  take 

1 + k^e  +*My  + ...  + h^*y+  — 

= (1-agc- ftl/Xl -«tC- Ay)-  ’ 
and  now  expanding  the  right-hand  sido 

**-2(®** 

the  summation  being  for  all  partitions  or  the  biwoight.  Further 
writing 

1 +Aw*+JW+-'+*«*'y,  + - 


cuts  a anu  a imoiw«.U6 — 


but  a single  unit  

Tlie  number  of  partitions  of  a bi weight  pq  into  exactly  m bi parts 
is  given  (after  Euler)  by  tbc  coefficient  of  in  the  expansion 

of  the  generating  function 


1 -tu.  I -oj^v.l-ajry1. 1 -ay3- 

Tho  partitions  with  oue  bipart  correspond  to  the  sums  of 
powers  in  tho  single  system  or  uni  partite  theory  ; they  arc 
readily  expressed  in  terms  of  tho  elemeutary  functions.  For 
write  (pg}=*„  and  take  logarithms  of  both  sides  of  the  funda- 
mental relation  ; we  obtain 

*io*^*Wy  = 2(«iX  + fty)- 
*»**  + 2r„xy  + = — (aix  + Pit/)*,  . 

and 

*i**  + *mV  - 2(*»y2  + 2»ii + W)  + .« 

= log  (i+rtWx+<*«y+-"+a»vr,,^+->') 

From  this  formula  we  obtain  by  elementary  algebra 

/ a**v-*(f»4-ar-l)»  Wa-i  .**- 1 (Ztr- 1)!  ir,  wt 
<->  - ^=2(~]  v7T^>Wu- 

corresponding  to  Waring's  formula  for  the  single  system.  The 
analogous  formula  appertaining  to  n systems  of  quantities  which 
expresses  *p,r_  in  terms  of  elementary  functions  can  lie  at  once 
written  down. 

Ex.  gr.  We  can  verify  tho  relations 


5 =a*«  -n  a — a a 4g 
■a  umi  » « u » a 

The  formula  actually  gives  tho  expression  of  (/>?)  by  means  of 
separations  of 

(10*01*) , 

which  is  one  of  the  partitions  of  (w).  This  is  the  true  stand- 
point from  which  tho  th-orem  should  be  regarded.  It  ia  but  a 
particular  cawi  of  a general  theory  of  expressihility. 

To  invert  tho  formula  we  may  write 

1 + a10r  + «p,y  + ...  +«wx**y«+ ... 

- U*t#*  + + 2*,jXy  4-  **»/*)  + ...}, 

• Vienua  Transactions,  t.  iv.  1662. 


we  find  that  tha  effect  of  changing  the 
merely  to  interchange  the  symbols  o and  A , hence  in  anj 
lation  connecting  the  quantities  h„  with  the  ouanritie  „ 
are.”  liberty  tTint.refiang.thu  .y»b»h  ^ 

ponuotUl  and  multinomial  th.orem.  wo  obtain  th.  reauiu 

, -’Sf  (“?>L.*i  J*... 

(-)  k"~  2}  ~) 

r 

and  in  this  a and  A are  interchangeable. 

±3- 
f'i- 

*--2{^!i ?r(,js£?!)" 

Diffcrmiial  Operutiom.—1(,  in  tho  identity 

(i  + .i.+ftyXl  + -o*+AF>-(1+^r+?-J') 

= l+u,^i  + <t„y  + o»ir>+“ux!|+“w  - 

wo  multiply  each  aide  by  (1  +g*+ry>.  the  right-hand  «ido  bo- 
comoo  . r t 

1 + (u,o  + o)l  + ' Cl  + »)V  + • ■ - + (“re  + ' - 1 k r “ ’ 

henco  any  rational  integral  function  of  the  coofficienU  “«•  - 
<■„.  ...  .ay /'“a,  »>1,  -)*/U  converted  into 

ejyfjtda+ed,i)f 
— -y  (l  XT'  d 

where  <f„=  2a'-U‘la*  ’ ” 2fM~'daN 

The  rule  over  exp  will  oervo  to  d«iote  thnt  ( 
raised  to  the  various  powers  symbolically  as  in  T . 

Writing  1>re=^.‘<^’ 

oqdm<10+«<„)=(l  +mD»+»Dvi  + — +hJh*p*«+-^i 

now,  since  the  introduction  of  the  new  quantities  p,  * r*BU  15  10 
the  addition  to  the  function  (jWiJWtiWs-")  of  tcrr‘19 

we  find  

DjW  Pi?i  P/hlWi- ••)  = {PtftPfh-  • •) » 
and  thence  

)=li  , hen 

while  D„/=0  unleas  the  ]>art  rr  ia  involved  in/.  "e  ”!>  , 
atato  that  1)„  ia  an  operation  which  ohllteratvs  one  F"*  W*  m 
such  part  is  t»resent,  but  in  the  contrary  case  causes  ^ 

to  vanish.  From  the  above  P„  is  an  operator  of  . tj)ft 

is  convenient  for  some  purposes  to  obtain  its  exr  , u„.,rta6iv# 
form  of  a number  of  terms,  each  of  which  denotes/"/ 
linear  operations  ; to  accomplish  this  write 

d *L 

M ar+r.v+, 

and  note  the  general  result,  t 

rxji  (»tjijdu+»n«,dw  + ...  + nWff*  + *”).  . 

=erp  fM1(^4-M0idn  + ...  +MwrfPf+— . * 
where  the  multiplications  on  the  left-  and  right-hand  eidas  ° 

TphU.  Trans.  It.  .S.  London,  1890,  p.  490. 
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equation  are  symbolic  and  uiwymbolic  respectively,  provided  I 
tbst  mw,  are  quantities  which  satisfy  the  relation  of 


exp  (MjaS-r  Moiif-r  ...  + 

= 1 + w*io£ +*»«*+•••  + w*jwPV+  — » 

•here  « , t j are  undetermined  algebraic  quantities.  In  the  pre- 
sent particular  case  putting  mi0=n , Kn  = * and  ®*j*— 0 otherwise 
Mirf  +M«|ij  + ...  + + . . . a log  (1  + n) 

and  the  result  is  thus 


This  assumes  that  the  coefficients  of  III.  are  certain  functions 
quantities  and  coefficients  ot  1. 
metric  functions  « 


expljed  ,D+*tn) 
n - + '-Wi 

= 1 + jiDm  + »Dm  + . ..  + p‘,e'D„ + 


-exp  [pd„  + *in  - + r^ee)  T 1 


and  thence 

*“*i*+*t«“2v 

alog  (l+|d)tt-H'D^  + ...+MvO#,+M.). 

From  these  formulc  we  derivo  .two  important  relations,  via. : 


x,!w4!... 


(“) 


(-V 


the  last  written  relation  haring,  in  regard  to  each  term  on  the 
right-hand  side,  to  do  with  i.w  successive  linear  operation*. 
Recalling  the  formulae  above  which  connect  and  wo 
that  d„  and  D„  are  in  corelation  with  tlieeo  quantities  re- 
spectively, and  may  be  Baid  to  be  o[«ratious  which  correspond 
to  the  partitions  (pq) , (10*  01*)  respectively.  We  might  con- 
jecture from  this  observation  that  every  partition  is  m corre- 
spondence with  some  operation  ; this  is  found  to  bo  the  case,  ana 
it  luts  been  shown  (foe.  of.  p.  493)  that  the  operation 


and  II.  Denoting  sym- 

:iou9  of  the  quantities  in  I.,  II.,  and  III.  bv  partitions 
in  bracket*  { ),()*,(  )t  respectively,  we  find  that  tLc  assumed 
relation  gives— 

Clo»(10)*H. 

<b=(01*„  _ . 

^=(20}^ + (19*)^, 

= (11  A, + (10  01)6^, 

c* = (21  )&*,  + (20  01  JMn  + (11  10 )&„&w  + ( 10*  01  , 

. Ac.  

and  generally,  in  the  expression  of  e„,  every  symmetric  function 
of  biweight  w of  the  quantities  in  I.  occurs,  each  attached  to  tho 
corresponding  product  of  coefficients  from  tho  Bccond  identity. 
Now 

11(1  + o/,oE  + PAt*  + • • ■ + •?  Kbr£ V + •*•) 

is  from  II.  equal  to 

nn{i+v,nle+wfi 

as  can  be  seen  by  putting  x=a£,  y=A*  Hence,  from  the 
assumed  relation  and  III., 

2 log  tl+«,"’|+tfir!=221og  )1+«X,'£+?X"’|} ; 

* * * 

and  now,  expanding  and  equating  coefficients  of  W, 

a simple  and  important  consequence  of  the  assumed  relation. 
It  shows  that  the  relation  in  question  is  unaltered  by  interchange 
of  tho  quantities  in  I.  and  II.  in  Buch  wise  that  a,  and  a; ' and 
also  p,  and  p^i  arc  transposed. 

Ut  the  oo-rmtiona  d„,  D„  refer  to  I.,  an<l  the  correapondllig 
oper.tton»  of  II.  an.|  III.  be  denoted  by  the  same  ayrabol.  with 
the  addition  of  tingle  and  double  daehea  reepcctltely.  Writ, 
the  assumed  relation  in  the  abbreviated  fonn 


-L  A..d'>,  d"*  . 

f,!f  ■ PiTi  PjTj 


(multiplication  symbolic) 


then 

and 


nuroponriii  to  tile  partition  V The  partitions  j 

being  taken  as  denoting  symmetric  functions  wo  have  compjeto  j 
correspondence  between  the  algebras  of  quantity  ami  operation, 
and  from  any  algebraic,  formula  we  can  at  once  write  down  an 
operation  formula.  This  fact  is  of  extreme  imj  rtauce  in  the 
theory  of  algebraic  forms,  and  is  easily  represeaUble  whatever 
be  the  number  of  the  systems  of  quantities. 

We  may  remark  tho  particular  result 

( - ^JLVL-^id^„  . = ' ; 

dp,  causes  every  other  single  jwrt  function  to  vanish,  and  must 
cause  any  monomial  function  to  vanish  which  does  not  compnso 
ot>e  of  the  partitions  of  the  biweight  pq  amongst  its  port*. 

Since 


• d d d 

lin ~ db„  + biodbr+  tlf  + 1 


4st-c-y 


*+*-*(j>  + q -1)!  d 


the  solutions  of  the  partial  differential  equation  d^-0  are  the 
J v.- w-  - - ttU(l  We  have  seen  that  tho 


p[q\  ds„ 

erentii 

single  bipart  forms,  omitting  s„,  nod  we  have  seen  that  the 
solutions  of  Dw  = 0 are  those  inouoinial  functions  in  wtuen  tne 
part /i.;  is  absent. 

Out*  more  relation  is  easily  obtained,  viz. : — 
da ^ kudp+iet  ~ + •••+(“  )H''A^4 r-*+* + ' • ' * 

Thtvry  of  Three  Identities. — Let 

l+<*n»*  + aoiy+  ...  -f  - (*•) 

“(1  + *i* +a»*  + ^si/)  •• 

1 +l> UX  -f  fe,|y  + ...  + + — 

^a+a^x-t-^yXl+o^'i  + ^'y)-  (H.) 

1+eiu* + r<,jy+ ... +<^tx,*j/*+ .. 

= {l+«*x  + ^yKl+a3*J5  + ^y)-«  (11L) 

^herein  x and  y are  to  be  regarded  as  undeterminal  quantities, 
**id  the  identities  as  merely  expressing  relations  between  the 
coefficienU  on  the  left  and’ the  quantities  a.  p on  the  right. 
Assume  the  coefficient*  and  quantities  in  the  identities  I.  and  II. 
to  be  given,  and  the  coefficients  in  111.  to  be  then  determined  by 

1 +«*»$  + Coin  *•..  + 

* n(l  + aJuJ  + pjhnV  + - < + atMjnW  + -) , 

( and  n being  undetermined  quantities. 


hence 


when  performed  upon  ufllJV  gives 

dMu  = (W)fVU, 

and,  replacing  U by  its  expression, 

dpfyq-iik)*  *nd  in  general 

dpfn  — (tWA-p.s-f » 

whence,  regarding  the  coefficients  h„  as  functions  of  the  co- 
efficients c„  only,  ^ _ 

dn= s(dp1crg)<^=  (pq'tfpq  • 

In  a precisely  similar  manner  dpq  = (pq)idp9,  and  makine  use  of 
the  established  relation  (j»$)*=(j>?Xw)i. 

= 0*f  hdn  “ ’ 

As  a consequence  of  this,  if  we  regard  the  wnjnei  relation  .» 
defining  a transformation  of  the  quantities  in  III.  to*  either  oT 
the  sets  of  quantities  occurring  in  I-  and  11.,  the  operation 
ipqWK  i*  an  invariant.  We  can  now  derive  relations  between 
tho  operations  Dw  , Dw , • For 

{<,+>*4  - Wn  + 'K«)  * - 

=«To>«/;<,+^5r>rf'  - + - - • 

.ml  this  lwl.  t*>  , 

log(l  + {Dl,+,DM  + ...+{’'i1I)M+— ) 

= 2 log  (1+{»,D'0+>«J^1„+  ...  + tV«MI)w+  -)> 

and  thus  to 

i +jnu+,Dn +...+{ Vrv,+  - 

=.  n(i  +{«p”,+5Adm  +-+f — 1 * 
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and  tlii«  when  compared  with  tho  sasumed  relation, .establishes 
that  in  any  formula  connecting  the  coefficients  c„  and  b„,  we  are 
at  lilierty  to  substitute  D„  for  c„  and  V„  for  « th" 
uidaiii  a corresponding  operator  relation  ; further,  it  la  similarly 
proved  that,  in  any  relation  connecting  the  quantities  Cp,  and 
we  may  substitute  11...  for  and  II J,.  for  o^- 

Fint  Um«f  Symmetry. -We  are  now  in  a iwsitaon  to  establish 
certain  laws  of  symmetry  which  appertain  to  the  lystomsnf 
algebraic  forma  under  consideration.  The  relation  !pq),“(p»)i 
r Tbj'i  that  aiiv  symmetric  function  in  bracket*  ( I,  niay 


■«*)D  D" 

r»*l  rt*» 


MWWum  is  symmetrical 
Hence  m may  write 

' " (r,*,*  r^'-0s_  

=...  + ■) 

+ J(iA*<  aA*,-XMi"lMh"%  + - (A) 

Moreover,  any  product  of  the  coefficients  en  can  ho  expressed  as 
a linear  function  at  terms,  each  of  which  contains  a monomial 
function  of  the  quantities  •„  ft,  a*  ft,...  »“d  » product  of  co- 
efficient# f.„.  so  that  wo  may  aasumc 

c^-o...  + UujV‘ iS"1  • + - [B) 

K,**.- ■•+•••  <c> 

and  it  will  appear  that  I,=  M ; for  from  (B)  can  bo  derived  the 
operator  relation 

]/'  L)"'  ,.  = ... + UJS*'oAm 

Ml  nil 

and  performing  each  aide  of  this  equation  upon  the  opposite  side 
of  equation  (A)  we  obtain,  after  cancelling  (n,V  nA**- — )• 

Ur1  l?  ...(V 'f'r+p..\=JV'  d ’ 

r, fj  r*  Mh  Pth 

or 

L=J. 

By  a similar  pfoOCM,  in  which  wjuation  (C)  replaces  (B))  we  find 
M=J  and  hence  L=M  and  the  equations  (B:  and  (C)  indicate 
with  L=M  a law  of  symmetry.  We  may  say  that  in  _(B)  the 
interchange  of  the  partitions  (ptf*1  P/l'"*  -)’  (<h^i** “AT1*”) 
leave*  the  number  L unchanged.  To  explain  the  nature  of  the 
theorem  that  haa  been  established,  recourse  must  be  had  to  the  i 
notion  of  a separation  or  a partition  of  given  specification  ; the  i 
definitions  of  these  terms  have  been  given  above  in  respect  of  a 
single  system  of  quantities  and  the  analogous  definitions,  in 
respect  of  several  systems,  will  be  easily  understood  without 
further  remarks.  Writing  the  relation  (B)  in  the  form 

where  P denotes  the  complete  cofactor  of  1^4^...  wo  may  state 
that  P is  a linear  function  of  symmetric  function  products  each  of 
which  is  a separation  of 

(r»« 

and  has  a specification 

This  appears  at  once  by  actually  forming  the  product  4wtcJ’yh,‘‘ 
from  the  separate  expressions  of  c^,  cw#|, ...  l*t  9X,  9^,... 0* 
be  the  different  specifications  which  appertain  to  the  separations 
of  iy/*...)  and  let  P#  denote  the  symmetric  function  pro- 
duct, of  specification  9,  above  alluded  to.  It  may  be  seen  that 
when  Pa  , P$  ,...Pfk  are  multiplied  out,  so  a*  to  be  exhibited  as 
a linear  function  of  monomial  functions,  the  partitions  of  the 
latter  ore  all  drawn  from  tho  series  0J(  97,...0t  and  wc  may  write 

Pa  = n»xi4|  + mia** ...  + mu**  , 

P<j=  m-n0i  + + ...  + m**** , 

P#k  — fllu^i  + iHk^-2  + .M  + IVt****  » 
the  quantities  m being  numbers. 

The  law  of  symmetry,  that  has  been  found,  may  now  be  stated 
in  the  form 

vix.,  the  determinant  of  the  above  relations  is  symmetrical.  We 
may  say,  in  regard  to  any  mouomial  function  that 

if  0i , 0»,-..0*  1m*  the  monomial  functions,  whose  partitions  are  the 
&l>ecificatiouH  of  the  various  separations,  the  coefficients  of  tho 


monomial  9.,  in  the  development  or  the  assemblage  of  separations 
IV.  w equal  to  the  coefficients  of  the  monomial  0 , in  the  develop- 
ment of  Pf,. 

By  solving  k linear  equations  wc  obtain 

01  — + Mul*#,  ■+  •**  + #*uP|n 

*3= W»P#x  + M«1V  + — + . 

0*=MuPsi  + M*3^>«,-*‘  » 

and  the  determinant  of  this  system  is  also  symmetric!  sine* 
u is  a necessary  consequence  of  «Sr»«W  \V  t can  evidently 
form  two  symmetrical  table*  in  connexion  with  every  partition 
of  a multipartite  number.  . . _ n. 

The  last  system  of  equations  involves  an  important  theory  or 
expre-ssibilitv  ; for  any  one  of  the  monomial  functions  9 is  ex- 
pressed by  a partition  which  is  the  specification  of  some  serration 

fiH*  **/»■••>• 

and  this  implies  that  the  parts  of  the  partition  of  0 can  ba 
partitioned  into  parts  tl.e  aggregate  of  which  isidsntimlw.ih 
the  iwrte  of  1 r,»>  T-tfi...').  Hen™  the  tkarrtm  0/  nyreuibihlt/. 
.4  if  tiie  j^rui  0lf  tho  partition  of  a monomial  function  9 be  iaru- 
tinned  inswap  manner  into  part.,  which  wjten  all  awmbki.. 
.ingle  bracket  are  repreaented  l>y  (r,s,«  vA  ■ >;  thc  •y"'"11'1™ 
function  S is  eipres.it.lo  as  a linear  function  of  assembUges  of 
separations  of  thc  function 

(rA*  rA’1-)-"  _ 

Wc  may  write  the  relation  (/>}),= (P4>!ji7)i  *b  **>•  *°™  :~ 


21  Xv-l(-v~  1)1 

■'  Wjtir,!... 


i.-itrwj-i)' v, 

■>  qlr,l..Vm 


If  we  express  the  quantities  e„  in  terms  of  the  quanUttes 
a, , ft  . «s . ft , *c- , tl“>  symmetric  funcrion  products  wduch  midtip  y 
l:>  . in  the  left  will  be,  all  of  them,  neeewmily  separations 

of'(Twr> £?.**•»)■  and  the  result  of  comparing  the  oofach nre  of 
‘on  the  two  sides,  will  he  tho  expression  or  Ipq)  be 

means  of  separations  of  {P\'hr'Prf  *i  --)-  ^et 

(j|)l,cwfc- 

be  any  sojiaration  of  a given  partition  of  (f>^) , the  oomiar’ 
yields  the  result 

the  summation,  on  the  right,  having  referenoo  te  "very  req.r.1."., 
of  the  given  partition  of  (S).  ThU  result,  when  »”* 

part  symmetric  functions  of  n systems  ofqu.ntities.  b 

generalisation  of  Warings  formula 

that  has  yet  beetl  made.  Tho  inverse  formula  for  the  eric*  ^ 
of  any  monomial  function  by  means  of  one-part  functions,  J 
written  — 

(_)*'-,(p!,t"1 


ij-l  {St,-1)!(1w,  ))!.. 


where  , 

is  any  separation  of  J's'/i'5-).  thr  summation 

of  all  Much  sejarations,  and  sj  denote*  the  one  p»f 
tho  b&tuu  weight  o«  the  monomial  (J). 

Second  Law  of  Symnutry.— The  operation  ^ 

tho  multiplication  of  linear  operation*  being  ’ .■  e 

l«ing  a partition  of  ifiq).  may  be  **»  1 orK.rstor 
weight  if  the  operand  be  of  the  same  weight  the  opirai 
is  clearly  equivalent  to 

v jl »,!... \d 

and  thence 

..a9*  a**  -.*=!■ 

»,!»*!...- Prt»rfMh  Wi ®«fe 

Now,  from  the  three  identities  I.,  II.,  and  III-.  we  ^uTC 
(mi'*  P4tV*  h*  - + Pft»M a-  + *•” 


/ d y 

V ,l  V 

■^Fth' 
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tad  the  corresponding  operator  relation 
1 „** 


rf7*  PD*  D*1  + 

Pifl»  Mh  rl>i  r*S 


where  P consist*  entirely  of  symmetric  functions  of  the  quantities 
spjiertaining  to  the  first  identity.  Assuming  now  a relation 

(^W'A=--+Q»ah»ai-  + ". 

tml  employing  upon  its  left-hand  side  the  right-hand  side  of  the 
operator  relation  and  net  t xrsrf,  we  obtain  the  result  P = Q,  show- 
ing that,  in  the  relation 

(mi 

we  are  at  liberty  to  interchange  the  partitions 

Ohil’1  Wh*s- -•)  *n<1 

Third  Law  of  Symmetry. — From  the  relation 
to  which  corresponds 


...  + LD” 


tF  ...+•• 

ri*i 


D-  D’ 

Pill  Ml 
we  obtain  by  the  usual  process 

(ly,*  iy/*...)  = ...  + Lfafi**  fSS*—>+  — i 

involving  an  interesting  law  of  reciprocity  which  has  been  dis- 
cussed in  the  Memoir*  referred  to. 

Linear  Separation  Operation*,— A monomial  function  is  ex- 
pressible &s  a linear  function  of  separations  of  any  one  of  the 
partitions  obtained  by  parti  tionment  of  its  parts  (see  an/r).  In 
particular  the  partition  (10*01*)  can  bo  thus  obtained,  from  any 
monomial  of  weight  pq , and  thence  we  find  that  the  latter  w 
expressible  in  terms  of  the  elementary  functions,  since  every  Jgro- 
duct  of  these,  of  weight  pq,  is  in  fact  a separation  of  (10' 01f). 
The  linear  operation*  d„,  as  above  defined,  arc  suited  to  operate 
upon  such  expressions,  out  ure  not  at  present  adapted  to  operands 
associated  with  a separable  partition  other  than  (lO'Ol*).  Let 
the  separable  partition  be 

(Si'1  Pih**-)  J 

and  of  this  let  any  separation  be 

(J|)»  being  the  distinct  factors  that  may  occur.  Then 

d.-«J JjA,  the  summation  Wing  for  all  tho  factor.  (J)  that 


nsy  pn.scnt  themselves. 


the  general  expression  of  (.1)  l»e 


then,  since 


(lOCm+.Uyjf. 


(-> 


v+«-l(r+»-l)! 


ws  obtain 


r:  si 


.D  rA... 


.v+»-l(r  + s-  I'll j 
■ ) , , — -Un 


the  summation  being  in  regard  to  every  distinct  factor  (J)  that 
>usy  present  itself  in  a separation  of  tho  given  separable  partition, 
•ml  to  every  partition  of  the  weight  r * of  the  given 

linear  operator  rf„. 

Regarding  p-ifp  py,.... as  constant  write 

2'  10-“  Ol'a . . . ^ = < io»»  6T*‘ . ■ ■ Mi'crt  - ■ • )• 

tho  operator  relation  Incomes 


(“) 


(i.)  the  expression  of  d„  in  terms  of  the  operations  D„  ; 

(ii.)  the  expression  of  (pq)  by  means  of  elementary  functions. 
It  will  lie  seen  that  the  same  law  obtains. 


Kx.  gr. 


=rf(10  01)-d(ll) 

=<To’  01)  - <20  01)  - <TI  10)  + <21), 


are  examples  of  the  expressions  of  weight  linear  operators  in 
terms  of  partition  linear  operators.  The  latter  have  developed 
expreasions  such  os 

<io)»-A-+(Sft)--ii-+(5i)  _5_.+(il)-_5_  +..., 
<10)  <10*)  <10  01)  <1110) 

<20  oi) = -JG.  + (To)  _*L-v  + .... 

<20  01)  <2010  01) 

The  alternant  (4‘ Combination,"  “ Zusammensetxung  M),  of  any 
two  partition  linear  operator*  vanishes,  and,  os  a consequence,  if 
rf(A),  rf’U)  lie  any  two  operators  and  $ a solution  of  </{A)  = 0, 
d\b)4>  will  also  be  a solution  of  tlie  same  equation.  It  has  also 
been  shown  (toe.  tit.)  that  if  a function,  expressed  in  terms  of 
separations  of  a given  monomial  symmetric  function,  be  caused  to 
vanish  by  any  weight  operator,  every  partition  operator  of  the 
same  weight  will  also  cause  it  to  vanish.  This  isr  a cardinal 
theorem  appertaining  to  the  expression  of  any  function  by  means 
of  separation*  of  a given  partition. 

Kx.  gr.  Suppose  it  requisite  to  cxpressjthe^  function  (31  01)  by 
means  of  sc(iarations  of  the  function  (2110  01);  the  ^_lawr  of 
expressibility  "Jante)  shows  this  to  be  possible,  because  (21  01)  is 
a partition  of  (31).  Assume 

(3l  oi) = A(2l  IokoT)  + B;2i  oT)(io)  + C(To  oT)(5T)+D(2i  10  oi), 

since  the  terms  (21  )(T0)(0t ) clearly  con  not  present  itself.  d„,^,dn 
do  not  makeJ31  01)  vanish,  because  (31  01)  involves  partitions  of 
ST,  01,  and  32  ; but  every  other  weight  operator  makes  it  vanish. 
Selecting  andcf*  we  may  make  further  selection  of  the  parti- 
tion operators  d(10)  and  d(21).  Operating  then  with 

-^-Koi)  — w+(2i)T^£^+flfi<Ti)  d 

d(10)  d(10  01)  <*(2110) 

and  with 

-!.-+( io>-  d + m)—t— 

<21 ) <2110) 


<21  10  oi)’ 

- + (To  on  - - — . 

'<2101)  <2110  01) 

-•A  + B=0,  and  thence 


we  find  A + C=B  + D— C + Dsj  

(31 01)  = A{(2l  I0)(01)  - (21  0T)(10)  - (To  01x21)+ (21 10  01)). 

There  are  many  ways  of  showing  that  A=-j;  perhaps  the 
most  instructive  is  to  make  use  of  tho  relation  = — “D*i  + ... 
=; ...  +rf(5T  10)+ ... ; and,  performing  - DS1  andrf(21 10)  on  opposite 
side.,  j 

- (01)=  A {(01)  + (01)}  or  A = - j. 

It  hu  keen  «ecn  that  * generalisation  lias  been  ni.de  from  a 
weight  operator  d„  to  a ]«rtition  ojerator.  The  asms  thing 
obtain,  with  respect  to  the  obliterating  operator  D_  In  th« 
case  of  a .ingle  system  of  quantities  it  »aa  etUblUbed  tliat  D,  ia 
performed  npnn  a product  of  monomial  fund  ion.  through  it. 
various  yortitions  ; ire  hare,  in  fact,  to  ptek  out  all  ,»rt.tfon.  of 
p in  all  possible  way*  from  the  given  product,  taking  one  part 
only  from  each  factor  of  the  product ; the  component  operation 
associat'd  with  tho  partition  ) off  mayapi'topriauly 

denote  by 

DOh’i’r  •)• 

So  Bimilarly,  in  reaped  of  .crcral  sy.tems,  we  have  the  weight 
operator  I>„  and  the  partition  operator 

Diptf"1  Mi** — ) » 

and  we  have  the  equivalence  

D ) 

the  summation  being  for  all  partition,  of  tho  weight  (toe.  at.  S 10). 
Li.  pr.  D,.’D:10)_ 

D„  * D(10  01 ) + D(1 1 )- 

The  connexion  between  the  weight  operator.  <f„.  D„  ha*  been 
eatabliahcd  ; the  corre.pondjlng  rciatioMU^een  tli^partltion 


the  Bnmraation  now  being  in  regard  toeverv  partition  i 10^“ Oin*. ,.) 
of  the  weight  re.  Observe  that  rf„  is  a linear  weight  ojwrator  ; 

th.t  <10>“01««.  ) j,  0 linear  partition  ororntor;  and  that  we  . d br  g tll«  am„  0t  an  me  monon....  ;■■■ 

have  rx(ircsscd  the  weight  operator  ns  « linear  function  of  tho  <j> ^ g tlitlerB  from  A«.  as  will  b«  seen 
Ignition  operators  of  thl  sama  weight.  Comoro  J metric  function*  of  weight  pq.  &*,  <mters  iron.  as  ^ ^ 


The  analogy  between  quantity  and 
option  must  be  kept  in  view,  with  thin  object  denote  by 
the  expression  of  by  means  of  separations  of 
the  sum  of  all  the  monomial  tym- 
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by  recalling  the  definition  of  V From  » P"™"  r“ult  ’,0  nu'5'  I (*).(,)  - » n'’ution  for  tUe  8”C"M1VC  bi"OT‘U1 


?(~)  > 0w,’‘fwA  ■ ■) 


=2 


(-) 


V,2r-1)!^  s-*  .. 


which  moat  be  eoro pared  with 


D'<  .... 

~ A w,!irt!...  P>9i  **> 


bo 

end  enlMtitiiting  for  Sf.,4l,  Sm»  ...  their  partition  expressions  we 
obtain,  from  the  quantity  relation,  the  important  formula 


Now,  just  as 


(.f-VSw-l)! 


Zj  Mi'- 

j 

I is  a separation  of  (prfi «>>“%* 

operator  relation,  by  substituting  for  the  weight  operators  their 
expressions  in  terms  of  partition  operators,  we  obtain  the  new 
formula, 

(-f-y-pi  A , — 


n,  -w(i»  - 1),-..  Other  forms  are 

or*  + afcXj  'x,  + *»(*  - 1)®^  *f  + •••  • 
the  binomial  coefficients  C)being  replaced  by  «:(”),  »nd 

«T + n •*? ■,v4aC"  "A  * - • 

the  special  convenience  of  which  will  appear  later.  Hr  present 
purposes  the  form  will  Iks  written 

+ cr)^*r _ l*.  -*•  ' *»’  + - + “-'■r- 

the  notation  adopted  by  German  writer*  ; the  liteml  w««n*nti 
tuive  a rule  placed  over  them  to  distinguish  them  from  omhrat 
coefficients  which  ore  introduced  almost  st  once.  The  coefbcieots 
r Z ..Z,  »+l  in  number  are  arbitrary.  If  the  form  some. 
•*  11  a’  . ’ i,. w..Fr.  flu*  n 4- 1 coefficients 


_ equation  i 

of  the  ratio  of  the  variable*.  , , ...  ...  . 

If  the  variables  of  the  quantic  / **)  **  objected  to  th 

linear  transformation 

*i*«uii 4 aiwi 
ass  = an(,  4 cujia, 


being  new  variable  replacing  *i,  *,  anr^  tH  ^oefficicn^ 
a*,  (Lb,  termed  the  coetli 


where  i 


' d •••) 

A. -A, 


j ;V;V- 


ifdeiits  of  substitution  (or  of  tram- 
I ffiraitioS  Sing  constants,  we  strive  st  . transformed  quant* 

/«,.  u-itf+GWV ’ V +*£ 

in  the  new  ennoble*  which  i.  of  the  same  order  w the  anginal 
.juantic  ; the  new  coefficients  u,.  am  Uneaf  functmo. 

of  the  original  coefficients,  and  also  linear  function,  of  products, 
of  tho  coefficients  of  substitution,  of  the  ntt  degree. 

By  solving  the  equations  of  transformation  we  obtain 
r£i=  *71^1- Buxa* 

- °«xi 4 °uxs  * 


D(J,),  being  partition  D operator*. 

Reversing  the  two  formula:  we  obtain 


>'■! ! 


^5,  .1J-I  . (iw,-l)KSa,-I)b. 

- Zi-''  jryt!...wu!*i.i-'»!»'«i- 

( - )*■-'  WMriMt‘,-i 

•V,  _ Jf-l  . (f't-yKgn.-  ’)! , 

where  fJ  *c- 

We  have  thus  complete  correspondence  between  the  algebras  of 
quantity  and  differential  operation. 

Observe  the  particular  results 

-L-dMJ.yvj,)..,  (j1yi(J1>v..=i. 

JjW“* 

References  for  Symmetric  Functions. — Girard.  Invention 
nouvclle  en  la Igibre,  Amsterdam,  1629. — WARING.  Medita- 
l ione.it  Algebraice.  London,  1782. — Lagrange.  Attm.  de  V acad. 
de  Berlin,  1768. — Meyer- Hi RSCB.  Sammlung  row  Aufgnlen 
it  us  der  Theorie  der  algtbraisclten  Glcichungen.  Berlin,  1609. — 
ii.  l’liris,  1885.— UXFBR* 
t'nsch.  i.  Wien.  Bd.  lx. 
Ueber  die  Rosultante  tines 


where 


A 


*ii  *i*  s ujiOb  - Ojsfin  » 
“71  *22  I 


Skriikt.  Court  d'algihre.  snji^rieure,  t.  iii. 
piwocR.  Sitzungsber.  d.  Acad,  d.  ICiss^nsch,  t.  Wien. 

Vienna,  1B69. — L.  Sculaki.I.  “Ueber  die  Resultai 
Syntcme*  mehrercr  algebraiachen  Glelchungen,”  Vienna  Trans- 
actions, t.  iv.  1852. — MacMahox.  “Memoirs  on  a New  Theory 
of  Symmetric  Function*,”  American  Journal  of  Mathematic*. 
Baltimore,  Md.  1888-90;  ‘Memoir  on  Symmetric  Functions  ol 
Roots  of  Systems  of  Equations,”  Phil.  JVuw.  R.  S.  London, 


III.  TnF.  Trfory  of  Bixart  Forms. 

A binary  form  of  order  n is  a homogeneous  polynomial  of  tho 
»IA  degree  in  two  variables.  It  may  bo  written  in  the  form 
.a  -1 


r is  termed  the  determinuut  of  imb.tit.tion  or  moduluB  of  trmf 
formation ; we  assume  *„  x,  to  bo  independent.,  so  that  r n.usl 

dtr  ST  ton  Of  form.  w.  «ek  functions  of  the 

and  variable-*  of  the  original  onantm  winch,  ««  « to  *pow« 
of  tho  mwlulus  of  tranafirmiition,  arc  equal  to  the  lihe  funiti  n 
of  the  coefficients  and  variable,  of  the  trensformed  ^ 

may  have  such  a function  which  doe.  not  involve  the  vena  meg 

viz. — 

F(n’,  a^...an)-r  Ffrtp,  «|t  «>— ^)j 

the  function  F (5,,  o„  »».  »»*«?  ^,5° *“  !”7 tarelve 

quant k qud  linear  translormation.  If,  however,  F 

veil  the  variables,  viz. 

Fi^l.  a[,  a*...  ; t,,  |3)  = rAF(«0,  a,,  i-  i«i»  **>• 

is  said  to  be  a (Vtvria»t  of 
me  quantic.  1 ne  expreiwwu  ...» »4  entire  form* ■ ”£  '[0^w 

invariants  and  covariant*.  and  frequently  also  ot  K 

forms  which  will  bo  met  with  bwuMnHr  the  ' 

variants”  includes  covariatiU  ; when  this  is  so  it  will  1 — 


the 
as  w^ 


*ar  + cx 

* i 

-1 


me,  + tee, 

or  in  the  form 

which  Cayley  denotes  by 

(a,  6,  e,  * a)* 


i xa  + •** » 


the  function  F(<C  «j,  » rv  **)  *s  .sair*  to  l»oth 

the  quantic.  ThI  expression  “invanantiye  form*  »nclud 
invariants  and  eovariants,  and  frequently  also  ot » 
forms  which  Mill  bo  met  will.  U-casionally  tho  wort 
varUnt.'  includes  coverienta  ; when  tius  is  »“  *V‘  ” bf1.  ,uM 

i.y  the  text.  Invariantive  f..nim  Mill  he  found  to  he  horn  P ^ 
functions  alike  of  tho  coefficients  and  of  tho  variables, 
of  a single  quantic  we  may  have  several  ^ 

/ti*0.  «i.  <h - ; ®n  *j).  ♦i*.!  *1.  *»-  • „r 

which  have  different  coefficients,  the  same  variables,  * ‘ 
the  same  or  different  degrees  in  the  variables  ; we  ni*} 
them  all  by  the  same  substitution,  so  that  they  Becomt 

aK  «i.  f.).  K<  V-  • f>-  w>- 

If  then  we  find  , . , 

Fva^,  a},  aa,...Zj  >8,  ...»••■ » fi*  W» 

— rAF(«^,  «j,  f»l,  bp...,;.  I *j)» 

the  function  F,  on  tlio  right  which  multiplies  r , is  *°  * 
simultaneous  invariant  or  covariant  of  the  systwm  o qo 
This  notion  is  fundamental  in  tho  present  theory  o«!a  ;_-«rianta 
find  that  one  of  the  most  valuable  artifices  for  nndmg  f 

of  a single  quantic  is  first  to  find  simultaneous  m _u  ilie 
several  different  quantic*,  and  siibs-quentlv  to  msK  . 

qualities  identical.  Moreover,  insteau  of  haring  on  1 - 
variables  xu  z-j  wc  may  have  several  pairs  Vu  V> » **’  “* 
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addition,  and  transform  each  pair  to  a now  jiair  by  substitutions, 
having  the  same  coefficient*  «n,  alt,  a-,,  a»  and  arrive  at  functions 
of  the  original  coefficients  and  variables  (of  one  or  more  qualities) 
which  possess  the  above-defined  invariant  property.  A particular 
on  an  tic  of  the  system  may  bo  of  the  same  or  different  degree*  in 
the  pairs  of  variables  which  it  involves,  and  these  degrees  may 
vary  from  nuantic  to  quautic  of  the  system.  Such  quantU*  have 
been  termed  by  Cayley  multipartite. 

Symbolic  Form. — Restricti  ng  consideration,  for  the  present,  to 
binary  form*  in  a single  pair  of  variables,  we  must  introduce 
the  symbolic  form  of  Aron  hold,  Clehsch,  and  Gordan  ; they  write 
the  form 

_ \a_  » n /*v  «-l  n - 1 . « n * 

I'A+W  -0i*i  ni>,  <v*i 

wherein  av  n7  are  umbnc,  such  that 

n *-!  n -1  n 

ai’°i  0,,—Ojtf,  ,«f 

are  symbolical  representations  of  tho  real  coefficients  a*,  a„... 
«■_!,  and  in  general  a*”*a*  is  the  symbol  for  ak.  If  we 
restrict  ourselves  to  this  s**t  of  symbols  we  can  uniquely  pass 
from  a product  of  real  coefficients  to  the  symbolic  representations 
of  such  product,  but  wo  cannot,  uniquely,  from  the  symbols 
recover  the  real  form.  This  is  clear  because  we  can  write 

while  the  same  product  of  umbrae  arises  from 

Hence  it  becomes  necessary  to  have  more  than  one  set  of  umbra, 
so  that  we  may  have  more  than  one  symbolical  representation  of 
tin*  same  real  coefficients.  We  consider  the  quautic  to  have  any 
number  of  equivalent  representations  o]|=6*=e*=...  So  that 

ai  \-c* ~ rcs= ...  =<ft ; and  if  we  wish  to  denote,  by 

umbra,  a product  of  coefficients  of  degree  a we  employ  s sets  of 
umbra. 

Eto.  fr.  W«  write 

» 1 S I 1 V 

and  to  on  whenever  we  require  to  represent  a product  of  real 
coefficients  symbolically ; wc  then  have  a one-to-one  corrcsj*ond- 
cnce  between  the  products  of  real  coefficients  and  th«ir  sym- 
bolic forma.  If  we  have  a function  of  degree  a in  the  coeliki-  nU, 
we  may  aoleet  any  a sets  of  umbrsc  for  use,  and  hariug  made  a 
•election  we  may  when  only  one  quantic  is  under  consideration  at 
any  time  permute  the  sets  of  umbra  in  any  manner  without  alter- 
ing the  real  significance  of  the  symbolism.'  Ex.  gr.  To  express  the 
function  tyi,  - of,  which  is  the  discriminant  of  the  binary  quadratic 
V! +2fli»»a^ 4-a,ix|=(i’=&’,  in  a symbolic  form  we  have 
^V**  - a J ) = 4 - 2a, . a,=af  Aj4-a|bj  -2aJasb1b1 

=(a163-d/l)*. 

Such  an  expression  aa  a,b3  - a,£„  which  is 

tv*r  ?br  cn « cbM 
&i  ^ rai  ’ 

b usually  written  (ab)  for  brevity  ; in  the  name  notation  the 
determinant,  whoso  rows  are  a,,  a*’  o,  ; b„  b..,  6, ; e,,  <3  respec- 

is  written  (abe)  mid  ho  on.  It  should  bo  noticed  that  the 
real  function  denoted  by  (ahi*  is  not  the  square  of  a real  function 
denoted  by  (ab).  For  a single  quantic  of  the  first  order  (ab)  is 
the  symbol  of  a function  of  tho  coefficients  which  vanishes  iden- 
tically  j thus 

(«J)  = a,*-,  - a/,  = <v»,  - Oj/ij, = 0 

and.  indeed,  from  a remark  made  above  we  see  that  (ab)  remains 
unchanged  by  interchange  of  a and  b ; but  («£)  = - (hi),  and  these 
two  facta  necessitate  (ab)  = 0. 

To  find  the  effort  of  linear  transformation  on  the  symbolic  form 
» quantic  we  will  disuse  the  coefficients  ou,  «i„  o^,  a^,  and  cm* 
pwy  A„  pu  X*  For  the  substitution 

*1 « *ifi  + Mjf 3 , *■„  — 1 + • 

of  mod  alas  | = (X^-X^)=(V), 

jlio  quadratic  form  SytJ  + ii^z,  + v?  - «!»/(*>. 


becomw 

where 


V!  + 2A,f  ,f, + A&  = A J = *(Z), 

K=a0\l  + IqW+fljXJ, 

A,  = OqXiM,  + ajXfo  4-  Vh)  4- 
^s*  “W  + 2a  ^ u,  + 


We  | >ass  to  the  symbolic  forms 

*1  = (<*1*1  + «***)’ , A* = (Ajf,  AAJP, 

by  writing  for 

«|.  the  symbols  aj,  Oj«*  aj 

1 *i_  A*  n A»»  A1A*  A* 

and  then 

A, =o  JX|  + +a*X|  s (ajA, +a1X1)J=«J, 

Ai = (°i*i + «s*sX«»Mi + - aAa^ 
i,=<a^i+arfi,)S.aJ; 

bo  that 

A1=«S^ +2“»«,f,fs+«Ji2=(-<»{1  +«.(,)’; 

whence  Alt  Aa  become  oA,  «M  respectively  and 

♦(f) 

The  practical  result  of  the  transformation  is  to  change  the  umbra 
«i,  ftg  into  the  umbra 

°a® °ixi  + 1 «V = fl»M* 4 a&* 

respectively. 

liy  similarly  transforming  the  binary  »fc  form  o*  we  find 
A,=(a,Xi  + a^)*=aJ  = A*, 

A,  = (<*,X,  + <hX,)'  * 'v<vq  + oy^)  =aJ"1a)I-A*",A1, 


A, = (ojX,  + a^,)"  " %yi,  + ay^)*« 


xn-k.k 

A,. 


°i‘=Ai 

so  that  the  umbra  A„  iLj  are  «A,  oM  respectively. 

Theorem, — When  the  binary  form 

1 

is  transformed  to 

Aj-(A1{,+A^)*, 

by  the  substitution* 

*1  = V 1 + Mil* . ** - Vi  + >**£ s . 

the  umbra  A](  A3  are  expressed  in  terms  of  tho  umbra  a]t  o3  by 
the  formulas 

A,  =X,aj  + X^fln , Ajs^a,  4-^. 

We  gather  that  A„  A.  ure  transformed  to  a,,  ft,  in  such  wise  that 
tho  determinant  of  tiauhlbnuatiou  reads  by  rows  as  the  original 
determinant  reads  by  columns,  and  that  the  modulus  of  the 
transformation  is,  as  before,  (X^).  For  this  reason  the  umbra 
A|,  Aa  are  *aid  to  be  c otUrayrtdUni  to  zv  x*  If  we  solve  the 
equations  connecting  tho  original  and  transformed  umbra  we  find 
(M)(-ot)  = X1(-  A,)+M|Aa. 

CV>h  =X7(  - A^J  + ^A,, 

and  wo  find  that,  except  for  the  factor  (V),  -«•  and  4-flj  are 
transformed  to  - A,  and  4- A,  by  the  some  substitutions  as  x,  and 
ai,  are  transformed  to  £,  and  iT  For  this  reason  the  umbra 
- a.jt  a.  are  said  to  be  oogredient  to  x,  and  Xj.  We  frequently 
meet  with  cogrodient  ami  contragredmut  quantities,  and  wc  have 
in  general  the  following  definitions (1)  *’  If  two  equally 
numerous  sets  of  quantities  x,  y,  *, ...  z',  y\  s', ...  are  such  that 
whenever  one  Bet  z,  y,  s, ...  is  expressed  in  terms  of  uew 
quantities  X,  Y,  Z,  ...  the  second  seta?',  y*.  s',...  is  expressed 
in  term*  of  other  new  quantities  X',  Y\  Z', ...»  by  the  same 
scheme  of  linear  substitution  the  two  sets  arc  said  to  bo  co- 
greditnl  quantities.”  (2)  “Two  seta  of  quantitiou  x,  y,  a,...; 

Ur  f. ...  are  said  to  be  cottlrnyndiaU  when  the  linear  substitu- 
tions for  the  first  set  are 

X=X,X  4-MjY  + r,Z  4- ... , 
y a X4X  4-  4-  4- ... , 

SaXjX  + ^Y  + l-^Z-l-..., 

and  these  are  associated  with  the  following  formuhe  appertaining 
to  the  second  set, 

S=X,|4-XJu  + V4-..., 

II  =Mjf  4 pfT 4- , 

%=*£  +*'aU  +»'sf  + ...» 

wherein  it  should  be  noticed  that  new  quantities  are  expressed  in 
terms  of  the  old,  os  regards  the  latter  set,  and  not  vice  rersd.” 

Ex,  gr.  Tho  symbols  ^ ^ •*•  arc  contragredicnt  with 

the  variables  x,  y,  s, ...  for  when 

(x,  y,  e, ...)«( X„  ftg,  r„  ...)(X,  Y,  Z, ...), 

\t  *x>  •••  1 

\K  r*  ••• 
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wo  find 

Id  d 

d \ 

Id 

\5X’  «fY*  dZ 

• ^ K ( ^1*  ^1*  | 

Vdx’  dy 

dJ  ) 

Mil  Mji  Ma»  — 
»!*  '»  r»  “• 

Observe  the  notation,  which  U that  "j  

stri'tzxz  sss® rtsj 

and  if  f «.  f, ...  be  quantities  oontragredient  to  *,  If, »»«« 

In  fonwi  ti  aitiat  functions  of  {,  a.  f,  -,»od  of  the  coefficient, 
in  u,  which  need,  at  moat,  ho  multiplied  hy  power,  of  th. 
modulus  to  be  made  canal  to  the  lUM  function*  of  2,  H,  L, ... 
of  the  trim  formed  coefficient*  of  «;  *iwh  feMUMi |W » »1}®J 
ranlramriantf  of  1*.  Thrtc  also  exist  functions,  which  m%ol\e 
loth  get.  of  variables  aa  well  as  the  coefficient,  of  n,  jossesaino 
a like  nroi-  rty  ; sneh  have  been  termed  lauwf  ameomttan/l,  and 
they!  Ski  ~nuiv.ri.nts,  may  appertain  a.  Well  to  a system  of 

f°T.  “tw^'oriStoal  and  transformed  qnantio  w.  hav.  the 
u rubral  relations 

Ax = Xi®!  + V, , Aa = Mirt»  + Hh . 

anil  for  a second  form 

B1=X,l,  + Vi.  Bt-i*A+'‘A- 

The  original  form,  are  »J.  and  we  may  regard  them  either  as 
different  forms  or  aa  equivalent  representations  of  the  tyoe  form. 

In  other  words,  B,  b may  be  regarded  as  different  or  alternative 
symbols  to  A,  a.  In  either  case 

( AB)  = A,B,  - A,B,  as(V)(al)  1 

ami,  from  the  definition,  tab)  possesses  the  invariant  property. 
We  cannot,  however,  say  that  it  is  an  invariant  unless  it  is  ex- 
pressible in  terms  of  the  real  coefficients.  Since  (lit  - u,k 
that  this  may  be  the  case  each  form  must  be  linear  ; and  ir  the 
forms  bo  different  (ni)  is  an  invariant  I,  simultaneous)  ol  the  two 
forms,  its  real  expression  being  - (,/v  This  recog?1”“ 

aa  the  resultant  of  the  two  linear  tomis.  If  the  two  linear  forms 
be  identical,  the  umbral  sets  a,,  a,  ; V h>  are  alternative,  are 
ultimately  nut  equal  to  on.'  another  and  W")  vanishes.  A single 
linear  form  has,  in  fact,  no  invariant,  X'  hen  either  of  tlic  forms 
is  of  an  order  higher  than  the  first  («i),  as  not  being  expressible 
in  terms  of  the  actual  coefficient,  nf  the  forms,  is  not  an  invariant 
and  has  no  significance.  Introducing  now  other  sets  or  symbol* 
C,  D,  ... ; c,  a,  ...  we  way  write 

(AB/(ACH(BC)*...  = , 

»o  that  the  symbolic  product 

{ab¥(acY{bc)*... » 

possesses  the  invariant  property.  If  the  forms  be  all  linear  and 
different  the  function  is  an  invariant,  viz.  the  **  power  of  that 
appertaining  to  a,  and  b,  multiplied  by  the  power  of  that 
appertainimr  to  nM  and  ct  multiplied  by  Ac.  If  any  two  of  the 
linear  forms  nay  j*„  ?„  bo  supposed  identical,  any  symbolic  ex- 
preMion  involving  the  factor  (p 7)  la  zero.  Notice,  therefore,  that 
the  symbolic  preduct  •••  may  be  always  viewed  as  a 

simultaneous  invariant  of  a number  of  dltfereut  linear  tonus 
o„  bn  c„  ...  In  order  that  may  be  a simul- 

taneous invariant  of  a number  of  different  forms  OjS  ^ 1 
where  n„  14.  ...  may  be  the  same  or  different,  it  is  nectary 

that  every  product  of  umbra  which  arisen  m the  expansion  of  the 
symbolic  product  be  of  degree  nj  in  fl|,  «t  5 iu  the  case  of  i»u  o* 
of  degree  14:  in  the  case  of  e„  <*- of  degree  and  so  on  for 
them  only  will  the  symbolic  product  be  replaceable  by  a linear 
function  of  products  of  real  coefficients.  Hence  the  condition  is 

<+i+...a  «Hi 

1-*-A+...ss»U, 
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respectively,  the  linear  forms  o«,  bM,en...  pomes  tho  invariant 
property,  and  we  may  write 

(AB)W(BC)k-.A{BjCJ 

=(X(.)<+/+‘+”W(*)W-^r-. 

and  asaert  that  tho  symbolio  prednet 

(ab’f{ac'?{bcf— 

posmarea  the  invariant  property.  It  U . alwaya  u ' 
variant  appertaining  t<>  a number  of  different  hnw  foms,  and  « 
before  it  m.v  vanish  if  two  such  linear  fonns  U tdentaL  In 
general  it  will  be  simultaucoua  covariant  of  the  different  form. 

* + i + ...  + P = »i, 

j + f+...  + r=Sj» 

It  will  also  be  a co variant  if  tbe  ayrnholio  product  ho  .k^om- 
able  into  portion,  each  of  which  satisfies  tU.  corn >< »'  £ J 
tho  form,  to  identical  tho  »u  of: symbols are 
and  the  form,  provided  it  doe.  not  vanish,  1*  a covariant  ol  ins 


s obtain 


If  the  forms  o",  &*,  c". ...  l*»  identical  the  symbols  arc  alternative, 
and  provided  that  the  form  docs  not  vanish  it  denotes  an  in- 
variant of  tho  single  form  « s. 

There  may  bo  a number  of  forma  nt . .and  we  may  suppose 
s’lih  identities  between  the  symbol*  that  on  the  whole  only  two, 
three,  <>r  more  of  the  sets  of  umbra  arc  not  equivalent ; wc  will 
then  obtain  invariants  of  two,  three,  or  more  sets  of  binary  forms. 


square  of  the  discriminant  to  a fetor  , >ns.  lor  tho  quartic 

- 4a,a;4;iq  + a*j;  =a^.  - 4a>,+ea!  - 4n,»s+<¥*. 

= 2(o^i,  - + S“!), 

iTainHilum'ou^  ^two  oTtho 

^re*  *•"  “ th' 

Hessian. 

By  simple  multiplication 

+ (o«at6>  - 2rt,a*l,ftl  + 05*>iN)*«  » 
and  transforming  to  the  real  form, 

the  simultaneous  eorariant ; and  now,  patting  b-a 
twice  tbe  Hessian 

(««.,-  a*)*’,  + (<v>i-‘-1“j)*i1s+  («i»s  - *0*" 

It  will  1-  Shown  later 

are  expressible  in  terms  of  aymbulio  I™1"*"-  * ” different 

covariint  in  tho  coefficient.  •*  oxlrrerion ; the 

symbola  «,  b,  e. ...  that  occur  in  the ' y.,  s "}S.tl  »V' 
degree  in  tho  variahloa  (>.<•  the  order  of  t leading  ten* 

+ T+...  and  th.  weight*  of  the  coefficient  of  the  hading 

✓+*♦*+-  is  equal  to  <+i+t+..-  1»  b”  % 

I here  are  four  numhere  associated  with  * c':’,'  *rII':i  i wojght 
onlere  of  the  quautic  and  covan.nt,  and  the  degree ^“r,ly  « 
of  the  leading  coefficient ; calling  ,th“ , ' ' ' ),ul  ,iTt  they  are 
can  see  that  they  are  not  indcpondonl  integers.  d 

invariably  connected  by  a certain  reUt.on  nfi-Sw- ^ 
^ ..x,,x,)  bo  a covaiiant  of  order  « appertaining  to  q 

of  order  n, 

p;A,n..1i,«J=CV)’,’^-Mi+i*il.Vi+^s): 
we  find  that  the  left-  and  right-hand  «M«  “J  * 

2«'  + e respectively  in  e:,  Xs,  P*.  end  t symbolic 

Symbolic  Identities. — tor  the  purpow  of  ujangmUtl , 
expressions  it  is  neocssary  to  l»e  in  posses*!  , yrora  the 

identities  which  connect  certain  symbolic  products,  rro 
three  equations 

a,  tiffi^, + 0.-4,  4-  b-pr^,  cM=e j*’i  + ca*» 

wc  find  by  eliminating  x,  and  x*  tho  relation 
aM'M/  + bM(ca)  + c,(a6)  =0 

Introduce  now  new  umbra  dx,  d,  and  wrall  that  + 1 ^tate 

eogredient  with  X,  and  .r.  We  may  In  s0  th.t 

for  any  pair  of  quantities  any  other  eogredient  I 


a*) 

ds,  aw 


tlien  ODUln  invariant*  <‘t  iiimt,  sji  iiioir  P4-i*s 

The  symbolic  expression  of  a oo variant  is  equally 
we  see  at  on  •«  that  since  A#.  B{,  C$, ...  are  cqua 


simple,  becaaM 


qual  to  a„  b. 


* The  weight  of  a term  dj*dk|.„dji-  la  defined  a.  Uing  1,+^  + -' 
+ «£*. 
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writing  + d*  -rf,  for*,  and  x*  and  noting  that  ft  then  becomes 
(gd),  the  above-written  identity  become* 

(«f)(ie)  + (M)(ca) + (crfXa*)  ■ 0 . . (II.) 

Similarly  in  (L),  writing  for  c,,  c*,  the  eogredient  pair  -ft 
wa  obtain 

agb,-afAM=(ai)(xy).  . . . (in.) 

Again  in  (I.)  transposing  a„(bc ) to  the  other  side  and  squaring, 
we  obtain 

*(«)(&  W*  3 (&c)8u*  + («)’&*  - (abfe*  . (IV.) 

and  herein  writing  r i*  -rf,  for  as,,  x * 

2(ac)(AeX^)(W) « (bc)'(ud)' + («)*(W)»  - (aifted)*.  (V. ) 

As  an  illustration  multiply  (IV.)  throughout  by  «J ~ *b? " 3c£ ' 2 
so  that  each  term  may  denote  a covariant  of  an  n4*. 

_ r«,*2» , » - 2 » - 2 , .3  »-3.A  a-2  . ,.S  n-2 Ln~l  n 

■(«)  axbg  Cg  +(«**)  a,  bxcx  - (ab)  ax  bx  Cg. 

Each  term  on  the  right-hand  aide  may  bo  shown  by  permuta- 
tion of  a,  b,  e to  be  the  symbolical  representation  of  the  same 
eo  variant ; they  are  equivalent  symbolic  products,  and  wo  may 
accordingly  write 

%.<u)[bc)a'  *e;  - 5 h"  ■ 

a relation  which  shows  that  the  form  on  the  left  is  the  product 
of  the  two  co  variants 

(afc)2rt*~5i”_2  and  c*. 

The  identities  arc,  in  particular,  of  service  in  mincing  symbolic 
products  to  standard  forms.  A symbolical  expression  may  l>e 
always  so  transformed  that  the  power  of  any  determinant  factor 
(oft)  is  even.  For  wo  may  in  any  product  interchange  a and  b 
without  altering  its  signification  {'therefore 
(o4J*-+»f1=  - (oft)*-*** 

whom  0,  becomes  0*  by  the  interchange,  and  hence 
=i(a!.)1-+'(el  - fc)  ; 

ami  identity  (I.)  will  always  result  in  transforming  0,  - 0a  so  as  to 
luako  it  divisible  by  (ab). 

Ax.  yr. 

(ab)(ac)bxc*m  - (a&X^>a^* 

= l(a4)c,{(»c)i.-(6r>..)  ; 

so  that  the  covariant  of  the  quadratic  on  the  left  is  half  the  pro- 
duct of  the  quadratic  itself  and  its  only  invariant.  To  obtain 
tbo  corresponding  theorem  concerning  the  general  form  of  oven 
order  we  multiply  throughout  by  and  obtain 

Paying  attention  merely  to  tho  determinant  factors  there  is  no 
form  with  one  factor  since  (ab)  vanishes  identically.  For  two 
factors  the  standard  form  is  (ab)9 ; for  throe  factors  (ab'piac) ; for 
fonr  factors  (rei/4  aud  (o6)*(orf)a  ; for  five  factors  («A)*(ac)  slid 
; for  six  factors  (ai)*,  (ab^( bc)Hcap,  and  (ab)Htd'fteff. 
•t  will  be  a useful  exercise  for  the  reader  to  interpret  the  corre- 
sponding covariants  of  the  general  qasntic,  to  show  that  some 
of  them  are  simple  {towers  or  product*?  of  other  covariants  of 
lower  degrees  and  order. 

Thi  Polar  Process. — We  are  now  going  to  introduce  other  sets 
oi  cogredieut  variables  into  the  symbolic  products.  The  n,k  {tolar 
of  the  binary  form  «£-/  with  regard  to  y is  expressed  by 

W X */,  - (v,  + "'■(v, + "i'T =" : 

/*, °/ ^jwbolic  factors  of  the  form  are  replaced  by  n others 
10  i-?1'  Vr  replace  x,. 

By  giving  a the  values  0,  1,2,  ..  n we  obtain  in  all  n + 1 y-polara 
n regard  to  x.  They  may  he  obtained  by  partial  dilfereulial 
operations  upon  the  form.  Write  in  symbolic  form 

_ &/  -a 

»o  that 

|£-V.s 


snd  let 

then 

the  first  polar. 


*/»■ 


<** 

, »-l  . «-l 

/*=«x  ay» 
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Similarly 

, »-2  Jl  n-2  2 

A’*®*  ai>f\ftsas  °i ®*,y»*°*  <*2* 

the  second  polar  ; and  in  general  the  polar  is 

rr 

In  symbolic  form  wo  may  write 

All  the  {tolars  may  be  generated  from  a*  by  writing  therein 
ar,  + Xyu  for  xu  x?  respectively,  for  uj  become*  (ax  + Xn,)* 

and 

(a, + Xa^)*  ■<£+(*  )Xe£  + ...+AnaJ 

-a*  (?>/» + (;>*/*,+  ... +*."/?• 

Bx  </r.  Th«  Brat  pokr  of 

- t_«i*i + + •Hi/i) = o + ■Wow, + JW,)  + a’,z&t 

=5jr,y,  +J>I(»ilf,+ y/i)  + "«i 

= (11^C|  + o,3^y,  + (oA+ ^y, 

M d i \ - 

" + y\uJ  ’ ' V ! )■ 

Similarly  tho  second  pol.r  of  tho  binary  cubic  ia 

(“0*1  + ■•Aiy!  + 2(«rt  + VtlrOt + (Vi  + vJyS 
which  is  oyrl  or 

1/  d , d \»  , 

The  operation  of  taking  the  {tolar  results  in  a symbolic  product 
and  the  repetition  of  the  process,  in  regard  to  new  cogredient  sets 
of  variables,  must  result  in  symbolic  forms.  It  is  therefore  an 
invariant  process  and  all  the  forms  obtained  are  invariants  in 
regard  to  linear  transformations,  itt  accordance  with  the  same 
scheme  of  substitutions,  of  the  several  sets  of  variables. 

An  im{tortant  associated  operation  is 
0s  _ 
t5J5y, 

which  performed  upon  any  polar  causes  it  to  vanish  ; for 

and  conversely  it  can  be  shown  that  every  funotion  which  it 
causes  to  vanish  is  a polar. 

It  is  usual  to  write 

1/c3  c*  \ *j*_n 

f*,ayt “ ccy-y, /“*  * J •’ 

ami  we  have  the  theorem  that  Q,  performed  upon  any  invariant 
form,  produces  an  invariant  form. 

Ex.  yr. 

" ht  i 

a=«r*? = _ **; _ * ; 

and  in  general 

These  are  invariants  of  forms  which  are  oinary  in  two  sets  of 
variables  and,  by  putting  y=*,  we  obtain  simultaneous  in- 
variants of  two  binary  form*  in  a single  set  of  variable*. 
Observe  the  easy  passage  from  a bipartite  form  to  two  uniparti tc 
forms.  The  polar  of  a product  «*  is  obtained  by,  first  of  all, 
writing  in  the  symbolic  form  ; thus  if 


Ps  P\i* 


O’. + v,)“+*=(*« + 
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expanding  and  comparing  coefficients  of  \l 


i.n-fc-M.k-i  . 


or,  in  words,  we  express  a member  or  the  of/.*  as  a 

sum  of  the  polar  itself,  and  the  product  of  (ri<S  mto  a lm»r 
function  of  the  members  of  the  k-l  polar  of  the  first  trass* 
vectant  of  / over  *.  Wo  may  similarly  treat  any  member 


or  wri ti  ng  a™  =/»  ^ “ * • 

a general  formula  for  the  polar  of  a product  of  two  forms.  The 
expression /i*i‘‘  i»  c*Uol  a member  of  the  polar  ; writing  it  O, 
we  have  altogether  a aeries  of  * + l members,  viz.— 

G#,Ol,Oa,...Ofc; 

and 

(■rx/-4=2^*«>°- 

t 

Twom.mbero,  G,,G, +,,  are  said  to  be  adjacent,  and  we  can  prove 
that  tile  difference  between  any  two  adjacent  members  contaiua 
the  footer  (« *)(wy)  i for 

; 

whence  also 

)-/A 

wherein  ia  » member  of  the  *-lrt  polar  of 

Again,  if  s be  leas  than  t, 

G,-G(=G,-G4+1  + Gj+i-G,+1+...+G,_i-G|; 

and  since  tile  successive  differences 

G*"Gj+l«  C«+l“Ga-fS»  - Gt-l“G<» 
involve,  each  of  them,  the  factor  5 so  also  does  G,-Gt 

the  difference  between  any  two  members  of  the  polar.  Also  the 
cofactor  of  (ab){xy)  in  »A(G.  - °t)  must  be  a sum  of  members  of  1 
the  k - lrt  polar  of  F. 

Moreover,  since 

4 

and 

we  may  writ© 

^=^+^0^  ...  + ciGt, 

where  «*+©*+... +e*=l»  and 

G#*(£y|-f  Cj+  ... +c*)G, ; 


elC/-*)’)!'1 

of  the  l-  - 1“  polar  of  tile  first  Iransvcctant,  so  as  to  exhibit  It  as 
a sum  or  the  imlar  itself  and  a product  of  (*»)  into  * hnear 
function  of  the members  of  the  i - 2“  polar  of  tLe  second  tress- 

TeCU"tl  WV'-i/.i?. 

of / over  * ; we  can  continue  the  process  so  as  finally  to  teach  the 

-"WT-(Cc.>>W»WCr..»!-;  , „ 

+ (wy)!c,{  (/.  «)T,'2  + -+W  <X/’^  • 

Hence  the  theorem  which  statas  that  any  member  J the  gt  polar 
of  the  product  of  two  forma/,  * may  le  , 

Ttowar*  of  the  determinant  (*} /),  the  cofactor  of  [xyf  1»»8  a 
1 !■-«*  nolar  of  the  j*  trausvectant  of 


t towers  of  the  determinant  \tqn,  V «7*r 

numerical  multiple  of  the  t - s'*  polar  of  ^*W«*** 
/over  *.  All  of  thcao  trausvectaut.  are,  as  we  shall  show  pro 
gently,  covariants. 


Ex.  <jr.  Let  F=/.^=«|-^:  lct  118  cxhlblt  the  MC0“i 

member  of  the  second  polar  in  the  derived  form, 

(;)Pf-(W«r;*{+(5)(!)i>l+tSKSVW. 

or 

FJ=g(«&4i+3o!ri/^,+‘V}*i)  i 
the  second  member  is  ^nd 

T>t  - nJn/A  = ^(»WJ  - +»/■’/?-  •S'A) 

=g»A  («A_*AX 
= ^wy/W^xA » ^(*y)V.  if ; 

therefor© 

the  result.  Id  this  instance  the  term,  *"«>"■«  ‘ 

of  (rtf),  happens  to  be  absent.  In  reganl  to  the  polar  r 
duct  of  « forms  it  is  easy  to  establish  that  u 

f 1=or,./.=c-/.=c. 

(*-)Cv«-/-S 

-2<?x?)- 

where  , . 

It  s k. 

As  regards  nol.rs,  with  more  than  two  sets  of  cogredicut  variables, 
the  generating  functiou  is 

(a*  + X«f + A“**  + •■•)"! 


wc  obtain,  by  subtraction, 

Fj  - G, = ep(G#  - G,)  + t^Oj  - Gt)  + ...  + c^G*  - G,), 

which  proves  that  the  difference  between  the  complete  |**lar  and  . . ..  , VI*  * JZ  t),.t  evprv  symbolic  product 

any  on!,  of  it.  members  contain,  the  factor  (abX*!<>,  and  that  the  and  we  oan  establish  the  theorem  that^e^r  ^ „**,ded 

cofactor  of  0.)  is  a linear  function  of  the  members  of  } ’ ’tc™.,  «S»  «f  which  is  a complete 

the  k - lw  polar  or  F.  Since  multiplied  by  a product  of  {towers  of  the  deternunan 

aaffl.-«.0M-./rhC-*-*d-vnt*x»b  — —sss 

wc  find  been  met  with  above.  We  have  am  that  (st)  ta  and  ws 

tiJilK- G.) -r(oi)(*jr)  invariant  of  the  two  different  linear  foraa^*- f-  • 

. , . . rfb-J  , t.,  obasrve  that  (ofi)  is  equivalent  to  the  differential  operation 

-t0/X' +(r»+«iK4  ’+--+(c.+ci+-+«.-iV;  <■,  1 - --- 


-u.+'.+i  + "+rtJ/>;  • '-...-'tA  VJ; 

and  we  ho©  that  tlio  cofactor  of  (xp)  in  - G4  1b  a sum  of  terms 

obtained  by  writing  (ai)  for  a£„  in  the  cofactor  of  (a&'/xy),  in 
the  expression  of  Hcnce  cofiM*0*  of  (xy)  In 


7/  _<yr_  Q 

ctr,  ex i ex?  S*l’ 

The  process  is  generalized  by  forming  the  function 

(tit -Jfc)?  (»-*)!/?/  I4._5t.j4y 

n ! \cxj  cXj  cXfCXi) 


th©  expression  of  Hence  the  cofaetor  of  (xy)  in  1 ,a ' . 1 "*  ..  . *he  I**  trsns- 

.j,  " 1 ,,  . ,,  , , I where  /,*  are  anv  two  binary  formal  it  n>  called  tne  a ^ 

F,  - G,  i.  a linear  function  of  the  memliera  of  the  k-  lrt  polar  of  , I:t  0f  f ovj  - j.  It  should  Is,  noted  that  the  : V b jn  ,iu. 

WC-Vr'.  which  is  a covariant  of  F =/.  *,  nsnally  written  of  operatlott.  is  symbolic  in  rte  "'"fe.'iri-ek'TiSe  ua’us”ecunt 
If  .,.'1  , ,v„  first  rmn.r-.tanl  of  f over  a.  brocket  i. ;to  be  performed  * time,  successively. 


(oi).,™  V"- \ abicb  is  a covariant  of  F— /.  *,  usually  written 
( f , and  termed  (sc©  post)  th©  first  tranavectant  of  / over 

The  i-l“  |»olar  will  b©  written 

and 

ofC/.*)'}1,-1 

will  denote  one  of  it*  members.  Wo  thus  bar©  the  relation 

(i. = °.  {(/.♦)}  1 ={(/>*)}  J + {(/,*)'}  J ' 1 ; 


of  opi-rauona  is  *jiuwn«  »**  »u*  «'•“ — — — - 
liracket  is  to  be  performed  k time*  successively. 
i»  dcnotenl  by 

(/.*!*■  ^ 

Thus  if  /=«".  £=&xi 

(«?, 

from  which  it  is  evident  that  the  F1  traasvectant  i*  a * 
taneous  covariant  of  the  two  forms. 
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If  m^n  then  arc  » + l trails vec tan ta  corresponding  to  the 
values  0,  1,  2,.,.n  of  k ; if  k = Q we  have  the  product  of  the  two 
farms,  and  for  all  values  of  k>n  the  transrecLanta  vanish.  In 
general  we  may  have  any  two  forma 

/=(*!*!  + ft*/,  rf^iftft  + ftft)'’. 
ft,  ft  i ft.  ft  being  the  umbra;,  as  usu»l,  and  for  tho  <'*  trans- 
rectant  we  Lave 

(»?. 

a simultaneous  covariant  of  the  two  forms.  We  may  suppose 
4%,  ^ to  bo  any  two  covarianta  appertaining  to  a system,  and 
the  process  of  tranaveetion  supplies  a means  of  proceeding  from 
them  t<*  other  covari&nts. 

The  two  forms  «*,  &*,  or  <pj%,  \f*J,  may  be  identical ; we  then 
have  tho  I4*  transvectant  of  a form  over  itself  which  may,  or  may 
not,  vanish  identically  ; ami,  in  the  latter  case,  is  a oo  variant  of 
the  single  form.  It  is  obvious  that,  when  k is  uneven,  the  I4* 
transvoctant  of  a form  over  itself  dues  vanish.  We  have  seen 
that  transvection  is  equivalent  to  the  jierforrifthce  of  partial 
differential  operations  upon  the  two  forms,  but,  practically,  we 
may  regard  the  process  as  merely  substituting  {ab)k,  (^l*  for 
respectively  in  the  symbolic  product  subjected  to 
tranKVrvtioti.  It  is  essentially  au  operation  jterformed  upon  the 
product  of  two  forms.  If,  then,  wc  require  tno  transvcctanta  of 
the  two  forma /+X/,  $+?$',  we  take  tlieir  product 

/♦+VV+ tftf  + 'ktLf 

and  the  I4*  transvectant  is  simply  obtained  by  operating  upon 
each  term  separately,  viz. : — 

(/,  + 

an>l,  moreover,  if  we  require  to  lind  the  k*k  transvectant  of  one 
linear  system  of  forma  over  another  we  have  merely  to  multiply 
the  two  cystoma,  and  tako  the  kM  transvectant  of  the  separate 
products. 

T 
for 


The  process  of  transvection  is  connected  with  the  operations  0 ; 


” «*(»?*;),«»</. 

eo  also  is  the  polar  process,  for  since 


/}=<>?' 


ft 


-ft  v 

if  we  take  the  h**  transvectant  ot/L  over  ft£,  regarding  y„  y,  ns 
the  variables, 

(/J.  «!;)*=(■■*)*<■?'**;'*=</.  ft* ; 

«r  the  i*k  transvectant  of  the  kfk  polara,  in  regard  to  y,  is  equal 
to  the  I4*  transvectant  of  the  forms.  Moreover,  the  A4*  trans- 
vectant  {abfa™ ~ kb*  “ * b derivable  from  the  polar  of  a",  viz., 
<»|  by  substituting  for  yv  ya  the  oogrediant  quantities  - t>v 
and  multiplying  by 

frequently  tlio  forms  to  which  tho  procoss  is  applied  arc,  each 
products  of  other  forms. 

Thus  suppose 

we  find 

(m,  + ift)(ft  + 

= n,n1(oa)0ft  ' * V? + ~ " 1 

+ e.^{i*)«p6ft-'.ft  - V?+  tftisWJwW : '« W ' ' i 

where,  on  the  dexter,  there  is  a term  for  every  jeiir  of  umbne, 
onw  ^ken  from  t and  one  from  <p.  Tho  sum  of  the  numerical 
coefficients  of  the  member*  of  the  transvectant  is  unity.  If  we 
•oppose  the  product  a*  written  out  as  a product  of 

mi+ ®H+*H+  factors  ; the  coefficient  {mt  + maX»h  + "3)  onumer- 
•t<a  the  number  of  ways  of  picking  out  one  factor  from 
*nd  one  factor  from  af/lj*  • the  coefficient  s^*,  on  tho  dexter  of 
the  above  results  shows  the  number  of  ways  of  picking  out  one 
factor  from  o™‘  and  one  from  flj*;  consequently  the  fraction 

aitWo 

(in,  4.  fAjXa,'  -f  a-’  wkich  aifccta  ouc  term  of  the  transvectant,  de- 
notc*  tho  probability  of  picking  out  the  pair  when  a random 
■election  is  made  of  one  factor  from  and  one  factor  from 

ViV-  Similarly  if 


2m  = m,  2n=n, 

tho  first  transvectant  will  cou.-dst  of  so  terms,  and  any  term, 
involving  sav  the  determinant  factor  (op),  will  have  a numerical 
coefficient  which  denotes  the  probability  of  a random  selection  of 
two  factora,  one  each  from  / and  being  aJL.  The  sum  of  the 
coefficient*  is  unity.  1 Weeding  to  the  second  transvectant  each 
term  is  treated  in  a similar  manner,  with  tho  result  that  a num- 
ber of  terms  aro  obtained  ; one  such  term  is,  sav 

and  the  numerical  coefficient  s denote  the  probability  of  two  random 
selections  of  pairs  of  symbol  yielding  («i,3)(«*y),  and  to  on.  Hence, 
in  general,  the  LJk  transvectant  involves  terms,  each  of  which  has 
k determinant  factora,  and  a numerical  coefficient  which  denotes 
the  probability  of  such  factors  arising  from  a random  selection. 
Hence  tho  sum  of  the  coefficients  of  tho  tonus  must  be  unity. 

Ex.gr.  (oA.*A)1=j<K)ftft+5(«0ft«. 

+ i 

(•A,  - i !(«)(M) + 

Ex.  gr.  Wo  will  find  tho  fourth  transvectant,  of  a binary  quartic 
upon  itself,  so  as  to  obtain  the  invariant  (ufrl*  in  terms  of  the 
, roots  of  the  quartic. 

Let  aj  * b\  = (x,  - cqxj)(xi  - oa)(^  - «VT)(r,  - a^rj, 

1 and  observe  that  (x,  - OyXj,  aq  - 0*3%)' = a,  - a,  ; therefore 
I is  a sum  of  a number  of  terms,  each  of  which  involves  a factor  of 
the  form  a,  - a*  and  proceeding  wo  find  (0*,  &i)4  equal  to 

Jj  2(“.  * ftMft  * ~ «jK»l  ~ ft). 

the  summation  l>eing  for  every  permutation  ijkl  of  the  numbers 
1,  2,  3,  4.  There  ars  4 ! tonus,  but  certain  of  them  vanish.  Those 
which  survive  correspond  to  the  permutations  in  which  each  num- 
ber is  displaced.  These  are  nine  in  number,  and  we  can,  finally, 
throw  tho  result  into  the  form 

- a?)  (a*  - *4)  + («j  ~ ~ “4)  4 («i  * «4)(o*"  “»)  j-  » 

a well-known  expression  of  the  simplest  invariant  of  the  binary 
quartic.  It  will  be  seen  later  that  the  coefficient  of  every  co- 
variant  of  a binary  form  is  a symmetric  function  of  the  differences 
of  the  roots  of  the  forms. 

The  various  transrocUnts  ott  be  obtained  by  nartial  differential 
operations  in  which  the  independent  variables  are  at,  bn  ... 
P*i  Dropping,  temporarily,  tho  suffix  x,  wo  can  see  that 

«4p.  ftW =(«’’»■’.  W 

can  b«  obtained  by  ojwrating  upon  the  product  with 

(M)  sHk  * {aS>)£w + + W)iu0  • 

aud  molti plying  by  (lMi  + ^ • DiOTgwnlfng  the  nralti- 

plier  we  obtain  tho  kA  transvectant  by  k successive  operations  of 
this  operator,  the  quantities  operated  upon  being  «=«#,  b=b„  ... 
ami  not  the  determinant  factors.  In  general  tho  operator  is 

tho  number  of  termB  in  the  operator  being  so,  and  k successive 
oiwratious  produce,  to  a factor  pris,  the  k4h  transvectant. 

Ex.  qr.  To  find  in  this  manner  the  second  transvectant  of 
u]>un  itself,  we  take  the  product  {<tbncd'fa^b*-hi*-* 
</«-»  and  perform  the  operation 

+ ibc]dtle  + <W)dW,(}  ’ 

when  wc  obUin  tho  re»nlt  in  th«  Ponu  of  » linear  function  of  tho 
threw  forms : — . , 

A Tery  important  particaUr  coso  of  transvection  is  that  in  which 
■ ft-ft  ; ft  is  the  original  form./a  covariant  of  ft, 
sml  M is  tho  preluct  of  determinant  factors  involved  in  /. 
Writing  for  convenience 


/=Ma 


, *=}  . 
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the  operator,  for  the  ***  tranevectant,  becomes  effectively 
1{(o5)J)+(6j)j6  + W^.  + -}  : 

or  if  we  take  the  operand  to  be  /end  not/.y  we  roey  consider 
the  operation  % 

'"we  teif  transform  the  operator  by  expressing,  by  meins  of  one 
of  X fundamental  identities,  (ty).(ej), ...  in  term,  of  (as,)  end 
determinant  factors  which  are  free  from  g.  lnua 

(<V)^+W~i+Mjc+- 


Now  for  Vi.yi  write  r,,  -o  amt  multiply  by  r,. 
♦J=e/5](Ge)‘r^He/ 

S, 


(oi.-iy+iCHl.fl)*. 


Kow 


=&){'%+ijh+e3i+") 

-^((a4)S+(“4+-}- 

(0a+^i+ci+•■■)/=”V,, 


or  if  o‘=tJ=4w/=/  =/  , tbi*  U 
2f 


d . ,d 

a3h  bdb 

where  »l=m1  + «,+m,+  ... ; therefore  the  first  tran.vectant  i» 

eu  imiwwnt  form,  beceue.  it  show*  that  the  tranerectant  cen  be  | 
broken  up  into  two  portion*,  in  only  oue  of  which  doe.  the  | form  (T. 
symbol  « occur  in  the  detcrtuinint  foctora.  Conversely  if  we 
have  e fonn  involving  m+1  symbol*  in  the  detcnuiimnt  factor*, 
in  one  of  which  j occur,  only  once,  wo  may  exhibit  it  by  moans 
of  the  tran.vectant  of  a form  not  involving  3 upon  the  original 
form  and  of  a form  who*i  determinant  fuctoru  involve  only  « 
symbols  and  do  not  involve  a.  This  theorem  is  of  great  signifi- 
cance in  the  proof  of  Oordan  a theorem  concerning  the  finite 
number  of  covariant*  of  a given  form,  and  we  must  further 
generalize  it.  Tile  operator  for  the  second  transvectant  1* 

w£+--}  • 

which  may  be  written  cither  as 


it-{(/sysY+l{(S'/ysY- 

In  general  it  suffices  to  say  that  we  transform  one  set  of  umbra! 
i.vrfbl  to  a new  set  of  variables,  and  mJt.  use  «»>»»./ the 
properties  of  polar*.  The  theorem  establishes  that  transvectants 
are  as  inclusive  as  symbolic  products  in  general- 

First  and  Stand  Tmnvtdan),.-*  few  words  mint  be  raid 
about  the  first  two  transvectants  as  they  are  of  exceptional 

interest.  Since,  <P  = bz, 


tx.  ‘sg 

find  an  expression  for  the  first  transvectant  of  (J,  t)  over  another 


For 

and 


(nt+n)(/,«)i=»/.«l  + m/l^. 

/,  -ft  ♦=('>1*,-  «/*)“? ' = (*»X/.«)  i 


Put  m-  1 for  m,  n-1  for  »,  and  multiply  through  by  («t)l 


then 


i»[(0,)(“&+ ^6  + •)  " »{(at,S+ ("$c+  • ) ] 1 


‘[!6s)(4 


di+ia+ 

+4+ 


Taking  tho  first  form  we  find  the  second  transvectant  to  be 

m(>n-VrJ,n)j‘/ 

together  with  a number  of  terms  in  which  (<07)  occurs  at  most  once. 
II*  iu:«  a form,  containing  in  + 1 symbols  and  the  m 4-  Ith  symbol  o 
only  in  the  fonn  (ng)*,  can  be  exhibited  by  means  of  the  second 


=(o»K'  bs  'rin- Sv' 

Multiply  by  cj"'  and  for  y„  y,  write  e*-er.  then  th«  right- 
hand  side  becomes 


{ab)(bcyr?' 


wi-1 
f f»  4-  « 


of  which  the  first  term,  writing  cvs— \fr,  i* 

«r  'HrM’Vxfci-A 


=-5{orw4»r*or,+eW»r'4»r*-‘i<M)!ai’,c'^ 

= -|{lfiW* (/,*)’•  * - 1/.*)1-*}  : 
olves  i.r«/j  at  moht  once  ; nnu  now,  cotnmmng  tnn  1 1 »+a-2 

find  that  a form  in  hi  4- 1 symbols*  which  involves  an‘*i  “ C/»0)  =*x  » 

>1  j/only  in  the  form  (ag)\  can  be  expressed  by  i f, * 

involving  wi  symbols,  and  by  first  and  second  | / jr  * * 

and  this,  on  writing  e*  - Cj  for  pi,  f/»  becomes 

and  thence  it  appeal,  that  the  first  transvectant  of  (fiff  «*.* 
is  always  expressible  by  means  of  forms  of  lower 
I coefficients  wherever  each  of  the  forms/,  f is  of  big  fe 


11  form  which  involves  (a#)  at  most  once  ; and  now,  combining  tho 
former  result,  we  * 

the  rw  + 1“  symbol  _ _ .... 

means  of  forms  involving  w*  symbols,  ami  by  first  and  sccoud 
traiuvfctants  of  such  a form  upon  the  original  form.  The  second 
form  of  ojMsrator  aliove  written  leads  to  the  same  conclusion  in 
regard  to  the  factor  («jrKfr*/).  Similarly  it  is  proved  that  a form 
in  n»  4*  1 symbols  which  involves  the  determinant  factors 
(aj),  <6jr>,  ...  to  tho  order  k i*  expressible  by  means  of  forms  in 
m symbols  and  1st,  2nd,  ...  Lih  t rails vectauts  of  such  forms  upon 
the  original  forms. 

Every  symbolic  product  is  expressible  as  a sum  of  transvectants. 

Ex.  gr.  Gordon  lakes  as  an  example 

i|o  ^ 

•uhstituting  far  o,  the  cogredient  v»ri*b!e*  - y,  y,  we  obtain  j Heraiun  rtf’  the  fom'.  ”^1. 
(ary)(«6)*a1A1/t^’  which  is  a member  of  the  fourth  polar  of 
multiplied  by  {xy)  ; putting  we 

find 

.•.(ai)>a1i<o,/;=(o;);+|xyKH;)J, 

where 


than  the  first  ill  x,,  x*.  ...  m.Ibi 

Tho  second  transvectant  of  « form  over  itself  is  csilen 


unsymholicellv  it  is  s numerical  multiplo  of  the  determinsnt 
V.  It  is  silo  the  first  transvectant  of  the  dif- 
ferential  coefficients  of  tho  fonn  with  regard  to  the  van  > 

* For  tho  quadratic  it  is  the  discriminant  ('«ft  ftl*^ 
for  {lie  cubic  tho  quadratic  envariant 
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la  gtaerul  for  ■ form  in  n variables  the  Hessian  in 

<5*.  \ 

cx\  dx,ae,  "rf,cx. 

2£_  ?/_ 

oe,c*,  crj  '"Sykh  =ij"/«-5)_jj , 

3*/_  P>  f/  | 

l&j&rwS^aaw*'*  cxi  I 

and  there  is  a remarkable  theorem  which  state*  that  if  H=0  and 
n a 2, 3,  or  4 the  original  form  can  bo  exhibited  as  a form  in  1, 2, 3 
variables  respectively. 

Ex.  gr.  If  (abfa£  "6*  2 = 0,  for  the  binary  form  a",  the 
theorem  states  that  the  form  is  a simple  mrt  jwwer 
and  therefore,  by  linear  transformation,  depends  only  on  a single 

It  may  be  verified  that,  if  a*  =/, 


ami  now  assuming/  to  have  the  form  where  ax  is  a linear 
form  and  a form  of  order  a ; p+a  = m, 


/J=~«r'vr+r>rV„ 

*<»-  il/J=p(/>  - i)«J ' V, 

leading  to 

« a m’tol  - 1)  {/./;  - C/l)’  1 

+ {nw(s--l)*,*-  (m- 1)»S(*J)5}«;‘’ ; 

•ad,  since  each  term  on  the  right  must  vanish  separately,  m—p, 
»=0,  which  proves  the  theorem. 

It  has  Iwen  established  above  that  every  STtnbolio  product  can 
w>  expressed  by  means  of  transveetante.  We  have  now  to  show 
that  every  invariant  can  be  expressed  by  moans  of  symbolic  pro- 
duct*. It  suffices  to  prove  this  lor  invariants  as  will  ap(iear. 
When  an  invariant  Is  expressed  in  terms  of  the  umbra  «a ; 
\ • ci»  it  is  homogeneous  and  of  weight  w in  the  series  of 

symbols  O],  A,, ami  also  in  the  series  a*,  bp  . Let  then 
•n  invariant  j of  weight  ic  be  written  symbolically 

j a (*,a, + ^ + V|  + ...)-(<!«,  + L/,  + tfy  + ...)* ; 
transforming,  by  linear  substitution,  ; or 

J=(«,<xA + v» + v» + ...H(  i% + <J>, +«/»+-)• 

= )(»,<!,  + S^,  + + Vi  + «J«t +■•■  W * 

X ((f,a,  + V),i  Vl  + ■••iMl  4 (»!«,  + <A+  <**+  -W* 

= (p,X,  +p~\)'‘\hp1  + 

wten 

«i=<rt+Vi+'A  + -. 

^ ?a=,ini+<A  + ,y!,+  ■> 

(>»l)-Pt<h-Pri<  • . , 

=ttyai)  + ...  + tJJM)  + --  i 

now>  ”nc#>*A?*=CV)1^,  if  wo  operato  with 


»•  obtain 
or 


_ c»_ 

‘'“Wtw+IKVO  “V. 


***'“  operating 


-j  *-i 

: 


•0-1.  ,S  w-i  w-S 

£qfj(i>9>  Pk  9„ 


:(V)' 


“d  continuing  to  operate  we  arrive  at 

■ b jJrj  +Vi(“)+ — + ‘At**) + — t * ! 

publishing  that  the  invariant  j is  expressible  as  a sum  of  sym- 
€®cb  product  involving  tc  determinant  factors. 

« — An  important  method  for  the  formation  of 


co variants  la  connected  with  the  form/+Xfc  where /and  O are  or 
the  same  order  in  the  variabloa  and  X is  an  arbitrary  constant. 
If  the  invariants  and  covariants  of  this  composite  quantic  be 
formed  w«  obtain  functions  of  such  that  the  coefficients  of  the 
various  powers  of  X are  simultaneous  invariants  of  / and  $>.  In 
particular,  when  <fi  in  a covariant  of  /,  wo  obtain  in  this  manner 
covariants  of/.  Consider,  for  example,  the  cubic 

/=4, 

and  take  for  ^ its  cubic  covariant 

Q = (ob'j\cb)c%tx. 

If  J be  any  covariant  of/,  denote  by  J/+AQ  the  corresponding 
covariant  of/+XQ.  There  aro  four  fundamental  corarianta  of 
/,  VU. 

/=4. 

A = (/,/')* = (ab)*aj>s , 

Q » (/,  A}1  ■ {abj\eb)<*/tx, 

K=(A,AV- (otftcifftwX  bd) . 

To  find  the  fundamental  system  of /+XQ  wo  have 

/f+AQ“/+X^* 

A/+aQ =^/+  XQ*/+  xQ)*i 

= ITS? + »(/.  Q)a + X,(Q,Q')#. 

To  reduce  this  expression  take  the  fin»t  ptolar  of  A=A|, 

2A4A,=(«A)*«/i,  + (aA)^r/>„ 

or 

A*A,*(aA)^a*A,. 

Herein,  A^  A^  being  symbols  equivalent  to  A„  A*  substitute 
Aj,Aj  for  -z*,xi  and  multiply  by  Ay,  so  that 
(AA)A f&9=[ab)*laA)bf*9. 

Now 

^^(/.A^^CaAlajA,, 

SQ*^^  = talVal^  + 2u^»yA,) , 

= (aA)  { So  jAy  + 2<iz  OyAx  - a *Ay) } 
sSfoAJojAy  + 2(xy){aA)a«, ; 

and,  since  it  is  easy  to  see  that  (/,A)*=  (aA)V*  vanishes  identi- 
cally, 

^Qy-faAkrjA,; 

and,  heroin  writing  k,,  - b , for  X],  Xj, 

(*Q)aQ,=(«AK^)1^; 

(l>Qy-b&  * (oA)(aA)*A,A., 

= (AA)AX=(A.  a')*  ; 

Again,  since 

Q*Q,=(«A)4i,l 
Aubatituting  Q,  - Q,  for  x„  st, 

(QQ'),Q,Qi=(«i!(«Q?A,Q,. 

But 

(/,(Ji’=("Q);ri,Q,  = 0, 

and 

(aQ««.Q,-  «,Q.) =(oQ),(*ji); 

by  aUditioD, 

(oQ>.Q.=^QA’r7) ; 
(«iX«<})I4,Qr=^“Q),di=^Rdl. 

since  it  is  quite  easy  to  show  that  (oQ)*«(A,  A')*, 

(Q.QT=^R  di 

aud  finally 

a/+aq=a+xi4r,a* 

Similarly 

t}/+„  = (/+^.A+ix*RA)', 

= (/.  4)'  + X(Q,  4)>  + 4;'  + ’x’R  Q,  4)1, 

wherein  (/,  A)!  = Q,  and  we  hare  to  reduce  (Q,  A)1. 

S.  L — 38 
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Pram 

<gQf  = (oi«;A,, 

we  obtain,  eubstitutiug  + “ A,  for  Knife. 

(Qi^b. = (*»)l  AA  lujA^, 

OT  , , , , . , 

(Q,  if  = i(44  )oi  { (n  A)A,  - UA  )A,  J , 

= -|(44'M=--iE/; 

. • . - q(  1 ^x>r)  - 1 Iv( x + 1 x»r), 

=(,+H(g-W)- 

So  also  it  may  be  shown  that 

B/f*-E+X»R*+iMP. 

In  general,  if/-nj,*=aj,  be  «ny  two  forms,  and  any  invariant 
off  be  /=»tn*  5„  ...a,),  the  corresponding  invariant  of  /+X*, 


When,  on  the  other  hand,  i„  o„ ...  are  fnnetion*  of  J„  o'...  ft* 
matter  is  not  so  sin, pie,  for  now  (*•)  an  o^lor^hrl  uwl 
equivalent  to  J\  <i  successive  opeisuona  of  J.  Write  5 - 8, , then 
+ "ben  «,t«i  » »»  o|wrator  formed  by  operating 
upon  8,  With  J,  regarding  the  former  merely  aa  a function  of 


where 


Oj+haj1  ...a^+Xa*») 

J -oJL  + iq  Jr  + ...  +S«r^ . 

(t»*  CV/|  iw** 


Now,  if;  be  of  degree  r in  the  coefficient*  a,  it  is  a homogeneous 
function,  and  may  be  denoted  symbolically  by 

involving  m+ 1 umbrae. 

Thence  . 

y/ 1 a*  = “j = (p« + W = 2 r‘x  ! 

k 

aud,  comparison  of  the  coefficients  of  X*,  gives 

= (IK~  rl = CEXpi)!  “ CDjI • 

which  is  simply  a mtmeric.1  multiple  of  the  I*  a - polar  of;. 
It  must  bo  noticed  that  (8*)  denotes  an  operator  of  older  h,  and 
that  it  ia  only  equivalent  to  k successive  operations  of  8 in  the 
particular  caao  when  the  coefficients  i,,  a„...are  independent  of 
the  coefficients  <■„  o„ ....  The  oi*ration  of  8 upon  a symbolic 
product  is  very  simple  ; suppose  A to  be  n syiul-ol  which  occurs 
In  the  product ; it  may  present  itself  in  a determinant  factor  say 
(A/>),  or  in  a power  form  A®  If  we  find  «A*  = ^"  we  write  f for  A 
wherever  A occurs,  and  thus  obtain  ano  term  in  the  result  of  the 
operation  *,  the  complete  result  is  obtained  by  summation  in  re- 
gard to  all  the  symbols  dealt  with  in  thin  manner.  The  opera- 
tion of  8 upon  a trausvcctant,  expressed  as  such,  is  precisely 
similar. 


Let  F^tafcJVcJW. 
iaj= W^  = 8ci=°J ; 


Ejc.  gr. 
where 
and 

ll"'U  8F,  = (ai)J(ae)'(lc),  + («a:,(<K;,(ae),  + tai>),(«a)a(S«)!1, 

= 3(<th^lnu)*l>aj*. 

Again  let  F,w 

when  V=i/-tr=*'. 

“ 8F,=  V&rf'f l‘+  {7.  *) VT+ !( t<ff>  rt*. 

So  far  we  may  always  go  whatever  the  values  of  a0,  «|...  [ but 
when  these  are  iwlsp  ndent  of  it o,  a,, ...wo  may  introduce  new 
syinbula  aud  obtain 

PF,  - .'list  * pap/mV*  3'afi^aajt(PaA 

= 0-;ilJ?l*  na  :'J  afl,1 ; 

so  that 

= (ol.;t',(U)tl8vF+81at'i,/fla:alto'jXa. 

+ a;« jl’iaa  iW'v  + UhT-  •■riVjS/’x*. 

Also  8sF,=31i«-,/’:*,0!‘  + 3(i/,«')!,«!‘,  • 


«w  «1,  ~ 1 80  tk,t  j _ g 

8,+8,  - (Spv^V  (*l«l>2^+  — > 

WTil„  and  generally  8,t8.=8«„  then  it  ia  «ay  to 

show  that 

= it(»I  - MiHn + Ma). 

according  to  a wall-knowii  law  istabliaicd  by  the  thcorm 
IH^rair-uansforw.tion  given  in  the  .action  on  symmetnc 

rUrliToriiof  IHjferrntud  R,uotnm,.- It  will  he  shown  later 
SnSd  by  restricting  attention  to  the 

leading  coefficient,  via.,  that  affveting  *|  where  « U the  «d«  rf 
slitution,  let 

DfJ‘  '>>  ^ j , , 

h.  linear  operators.  Then  if;,  J be  the  original  and  transformed 
forms  of  an  invariant  ^ 

tc  b*:ing  the  weight  of  the  invariant. 

Operation  upon  J results  a*  follow*  s— 

DaaJ  = «tJ  ;I>vJ=0i 
DmJ=0  ;D^J=wJ. 

The  first  and  fourth  of  these  indicate  that  ('^“jJ’^SJTand 
function  of  X^and  “f  *•*  To  “niaTby  both 

third  arise  from  the  fact  that  IV)  >»  »«•“•  tu  v*  ’ 

Dv  and  Dm.  _ _ ».»  I 

Since  J=F(A0,A„...A„...!,  where  A,=so»  V 
we  find  that  the  results  are  equivalent  to 

2<DbA^”“1' : ; 

i 

Accoriing  to  riie  wall-known  Uw  for  the  change#  of  independent 
variable*.  Now  — _ 

D**Ae= t»  -*>*»  iD*aA‘“lAt;* : 

D^At = (a  - »)  At+1  i D„.A»= *At ; 
so  wo  obtain  «. 

equations  which  are  valid  when  X,,  an  a.  have  art  i f7 
and  tlierefore  when  the  valuee  are  such  that  J 


leading  to 


PF.-tl  ((*,*•  i1,*'!*; 

«“f,= {(/,/)*.  rv+ 317./''.  *1'X 

+3t(*,  P7  /|-X»e-  ((*.  ♦'(>,  PCX’. 


mr0?J-  + - 1 )njj  + (n  - 2>r^- + •••“ *»• 

cvr0  Crt»  ^ 

m,?L  + (n  - 1 ftjl  + («  - 2%^-  + • • 

cO|  c<*a 

+ aM- + ssS + - =«y . 

tw,  cnt  CO, 
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the  complete-  system  of  equations  satisfied  by  an  invariant  The 
fourth  shows  that  every  term  of  the  invariant  is  of  the  same 
weight  Moreover,  if  we  add  the  first  to  the  fourth  we  obtain 

2-  & 2tc. 

°*r^  = — /=$, 
ou*  * 
k 

where  9 u the  degree  of  the  invariant ; this  thotvs,  as  we  have 
before  observed,  that  for  an  invariant 

1 a 
w«-n$. 

The  second  and  third  are  those  upon  the  solution  of  which  the 
theory  of  the  invariant  may  be  said  to  depend.  An  instantaneous 

deduction  from  the  relation  is  that  forms  of  uneven  orders 

possess  only  invariants  of  even  degree  in  the  coefficients.  The 
two  operators 

+ ...  + JW'B-.rj- 

«h  fan 

0 = + (is  - 1 j*J|.  + . . . + a,  J- 

<v,o  co,  to,., 

have  been  much  studied  by  Sylvester,  Hatnmoud,  Hilbert,  anil 
Klliott  (Elliott,  l.c.  ch.  vL)  It  has  been  established  that,  if 
Fla^,  be  any  rational,  integral,  homogeneous,  and  i*obaric 

function  of  the  coefficients, 

A},  ...A„) 

* feeult  from  which  all  tie  important  facts  concerning  invariants 
mar  be  deduced. 

Tile  analogous  partial  differential  equations  satisfied  by  any 
co variant  j1  may  be  csUbliabal  as  Mlowe.  Wo  have 

J =(V)lr+V 

J=F[S.  (Vr)> 

>=*■{<*»  «t.  *1,  *e) 

tie  new  variables  being  {,  = (*■*)= 

Wo  tien  obtain  f,-(^)=  - V.  + Vv 

2'iD'uA*5-.aj + ( bufj/rjj  “(«e+e)J, 

t 

Sdva^+(d^)|=<>. 

2'DaaAt)eA,  + (DaafiA*f[  = (f +CJJ ! 

a.  V,  — 5J  rj 


where 


oJ  W 

2<A*->JA,-f^7=0' 

<’  f.r  ?j. 

^(n  - *)I*+ 1 - 0 

X1  - ?J 

2<A‘0A,  + t^=(“’+,)J- 


th^filraud  k^urr'  We  pans  from  J to  j ; further,  we  make  uh  of 


M<1  *e  obtain 


tie  complete  eyjtcm! 


c«1#  c«, 

+ ...  -zji  f=o , 

Co,  tu, 

CO#  c«1  CJ!| 


Adding  the  first  and  fourth  equations  we  obtain 

»0  - 2te , 

the  invariant  relation  connecting  the  four  numbers  n,  $,  *,  w. 
The  satisfaction  of  the  differentia)  equations  is  not  only  necessary 
but  it  is  also  sufficient.  To  establish  this,  in  the  cave  of  in- 
variants let  J be  any  solution  of  the  differential  equations,  in 
whieh  the  quantities  A*  are  independent  variables,  and  K any 
other  solution.  We  obtain 

#Sr%>> + KKs,~4i!;)x,=0’ 

or,  if  JnKL, 

3L.  J&x  « ?L.  A 

^+^-0;-,k,+5Sx,=0; 

PL  PL  „ PI.  PL  . 

As  (X#*)  does  not  vanish,  these  equations  necessitate 

PL  . PL  . rL  _ 9L  . 

x— =0,  w— =0,  ,r-=0, 5-=0, 
cXt  <Mi  tX,  c'Mt 
showing  that  Ti  is  iiukqieadent  of  Xla  >q,  /i* 

We  may  put  K*s(X^)*  so  that 

J = (V)*L 

and  now  putting  X,=m,-1,  Xj=mi  = 0,  L becomes  equal  toy,  and 
J=(Xn)^‘ ; hence  tnia  relation  is  satisfied  by  every  solution  j of 
tin-  differential  equations.  If  we  have  several  binary  quantics  wo 
have  similarly  the  two  operations 

20"*,4’ 

which  cause  the  vanishing  of  a covariant  and  the  invariable 
relation 

-ntf  - 2ic  — « 

connecting  the  numbers  »„  0,,  »»  tr,  e. 

The  Etrctanl  Proccu. — If  we  have  a symbolic  product,  which 
contains  thi  symbol  a only  in  detenu  inant  factors  such  as  {at), 
we  may  write  av-ar,  for  a,,  and  thus  obtain  a product  in 
which  yah)  is  replaced  by  bm  (ac)  by  c„  and  so  on.  In  j articular, 
when  the  product  denotes  an  invariant  we  may  transform  each 
of  the  symbols  a,  b,... to  * iu  succession,  and  take  the  sum  of  the 
resultant  products ; we  thus  obtain  a covariant  which  is  called 
the  first  evectant  of  the  original  invariant.  The  second  evectant 
is  obtained  by  similarly  om-rating  upon  all  the  symbols  remain- 
ing which  only  oocur  in  determinant  factors,  and  so  on  for  the 
higher  evcctants. 

Ex.  yr.  From  {ac'ftUi i*{(ul)(bc)  wo  obtain 

(wX»f)7'<  + (neK-A'o*! 

- - («X*eX*e 

= l(w the  first  evectant ; 

and  thence  4 the  second  evectant ; iu  fact  the  two  evcctants 
are  to  numerical  factors  yris,  the  cubic  covariant  Q,  and  the 
square  of  the  original  cubic. 

If  6 be  the  degree  of  an  invariant  j 

6j=a^L +«, - + ...  + «* 

€<*,  COj  «*• 

.o'  «-i  3L.  ,*M. 

»<vit  * *can 

and,  herein  transforming  from  « to  x,  wo  obtain  the  first 
evectant 

\k  k n-k£L 


Px  = 


’ — sv  — T ...  ~^9-_  -trji 
0*1  t>l,  CXi 


Combinants.— An  important  class  of  invariants,  of  several 
binary  forms  of  the  same  order,  was  discovered  by  Sylvester. 
The  invariant*  in  question  are  invariants  qvA  linear  transforma- 
tion of  the  forms  theuiaclves  as  well  a#  qu<i  linear  transformation 
of  the  variables.  If  the  forms  be  n*,  bg,  e£t...  the  Arouhold  pro- 
cess, given  by  the  ojieration  8 as  between  any  two  of  the  forms, 
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algebraic  forms 


,nch  an  invariant  to  v.ni.l,  Thu.  it  ha.  annihilate*  of 
,h.  form.  _ j _ d . d 

«o  -=• + “ITT + + 

dbf,  db\  flt'7 

-J=-  + ^ST'*  + 

r/<i„  dax 

__j  Pftrilun  in  fact,  takes  the  satisfaction  of  these  conditions  M 
i fninv  thn'*c  invariants  which  Sylvester  termed  “ Conibmanta. 

to  havt’  br  hro,!ght.  tor 

Sylvester  . notice  by  ob.err.tion  of  tin  fact  that  tin-  rc.ult.ut  „r 
„j  aI1,j  (,J  mu»t  bo  a factor  of  the  resultant  of  *'1'1 

for  a common  factor  of  tbo  first  pair  mort  ba  «1m  a 
common  factor  of  the  second  pair  ; .o  that  the  «***!“  [* 
existence  of  >ucb  common  factor  must  bs  tlio  samo  in  the  two 

tua.  A loading  proposition  state,  that,  if  an  invariant  of  Xu, 
and  td£  be  considered  a.  a form  in  the  variable.  X and  n,  and  an 
invariant  of  the  latter  be  taken,  the  result  will  be  a combinaut  of 
J »n,|  j{.  The  Idea  can  be  genetaliied  ao  as  to  have  regard  to 
ternary  and  higher  forms  each  of  the  same  order  and  of  the  same 
number  of  variables.  __  . . * 

For  further  information  «•  Gouda*.  J orttntnpn  to** 
mria ttieniJieorU,  B.  ii.  § 6,  Leipng,  1887  ; h.  K-  KLLiarr. 
Alatbra  of  Quantics,  Art  264,  Oxford,  1895. 

Associated  Forms.— A ay  atom  of  forms,  such  that  every  form 
appertaining  to  the  binary  form  ia  exjireMlWe  as  a ration*  a«ut 
integral  function  of  the  members  or  the  system,  is  difficult  to 
obtain.  If,  however,  we  specify  that  all  forms  are  to  W.  rational, 
but  not  necessarily  integral  function*,  a new  system  of  HON 
antes  which  is  easily  obtainable.  A binary  form  of  order  a con- 
tains n independent  constants,  three  of  which  by  linear  trails-  , 
formation  can  l>c  given  determinate  values;  the  remaining  »-3  l 
coefficients,  togHUer  with  the  determinant  of  transformation, 
irive  us  a -2  parameters,  and  in  oouseanence  one  relation  must 
exist  between  any  a-1  invariants  of  the  form,  and  fixing  unon 
n-2  invariants  every  other  invariant  is  a rational  function  ot  its 
members.  Similarly  regarding  as  additional  I*ramettfB, 

we  see  that  every  covariant  ia  expressible  as  a ratiotul  function 
of » fixed  oovarianta.  We  can  so  determine  these  » co  variant* 
that  every  other  covariant  ib  expressed  in  terms  of  them  by  a 
fraction  whose  denominator  U a power  of  the  binary  ^form.  ^ ^ 
First  observe  that  with/,  = a"  =bt  — ...  »/l  = n1«x  *f%ma#9  * 

A-/,*1+/,»v«S“d  , „ ... 

i. 

and  that  thence  every  symbolic  prodnot  is  equal  to  a rational 
function  of  co variants  in  the  form  of  a fraction  whoso  denominator 
ia  a power  of /,.  Making  the  substitution  in  any  symbolic  pro- 
duct the  only  determinant  factors  that  present  themselves  in  the 
numerator  arc  of  the  form  (a/),  ( ft /),  («/),...  and  every  symbol  a 
finally  appears  in  the  form 

■ 

6k  has  f as  a factor,  and  may  be  written/,  w*  ; for,  observing  that 
^#=/.  =/.u0  ; ^ = 0=/.t*i ; where  u0  = l ,«|*0  , 

. n-k  - « Mi* -2) 

assume  that  t/'*— iaf)  »x  —/•  ufc- a**Mx 


, y.l  n -k 
(«/)  <*, 


We  may  write  therefore 


«**  , 

These  forme,  » in  number,  .re  called  "ae.oci.ted  form."  of/ 
s.i  ft-hwnaterfornien  " “ forme*  smociwb  )•  _ . . 

Every  covenant  is  rationally  expressible  by  means  of  the  fom. 

/,  u,,  Z. ... «.  since,  a.  we  have  seen,  %-l,  »,=  0.  It  u ruy 
to  find  the  relations 

«,=’j(/./T. 

«,=((/./•)*./•) 

'.r-\wsn*. 

""To^cxhiMt  any  covariant  a.  a function  of  u»  “»  — toko 

«*  = (“ryr + “.»>)“  *nl1  <ransfurm  il  l>J' tl" 

/,»,+/,»,*=  fwta»/l=‘>1«r'./,=‘V’I  • 

/=/r*r+Ars’ 

t*lLQC  /.y,c*,J+/gs:/-l'j=:l!«f_Ani 

/.o,  = o^  + (o/>. 

Now  a covariant  of  «!-/“  <**“«>  tTum  tU'  “’‘f* 

of  a"  by  writing  therein  **,**,  for  ft.h  an^»  i^c*  J*'. 

been  linearly  transformed  to  f and  tVn 

M case* of 'dbo'  birmry’qrmrtic, 


/•.o‘=C+SA£V+«{y' 


and  j* 


j ^ 

i a,  ,ohj,u» 


ibr-\»y 


which  1.  exactly  thc‘  connecting  . 

^ system  apperuining  to  a form  of 

order  s. 

We  have 


« / x\Sk  a-2k,«-2* 

0tt=(of’)  o,  h • 

but  /.  (oJ)  = («/)»,  - (V)Or  •-  (“)■'”  ■‘*Wi 

ca/=4-air*{w.-^}; 


n-2k-l 


Taking  the  first  polar  with  regard  to  y 


(» - k){af?a* ~*~\+ kW)  “ a*x 
= t(»  - SJaJui*  ” ' **  ~ luv  + na 
an  1,  writing^  and  -f\  for  yx  and 


i-l  M»(a-f) 
afua  , 


(n - Jr)!o/,‘+1a; ‘ + fc(n  - 
Moreover  the  second  term  on  the  left  contains 

if  k by  uneven,  ami 

co tf  *l»i*  * mjlcun*’  ' 1 - W)1 ' *«i ' 1 } . 

if  k be  even  ; in  either  caw  the  factor 

(af)b,  - (ty>, = (aft/, 

and  therefore 

(a  - + M ./ * l [n  - 2)f.  ~l » 

and  i*  *c«u  to  lw  of  the  form  /.  . 


Htt+i-r  . 

•Whence  axprewon,  by  the  binomial  theorem,  gives 

Gje./11  ^ 2 = 2 { «an0  + (“)  u.t  - 5»1  - (’.Ona  - a"  J u1i . 

and,  from  these,  we  can  espre**  the  members  of  the  u system 

terms  of  the  G and  II  system.  . 0fCii^rrdicnt 

As  the  symbolic  expression  of  forms  unlh  two  series  oj  y- 

var tables,  we  take 

a?  a J = («!*! + + * 

— ' "'M/'V;  the  form 
the  real  expression  being  /S.kA*)at**zi  x*.1  '*  an4  the 

being  of  degree  w*  in  xy , acj  and  of  degree  » in  Vi . Ito 
coefficient*  a^aA  being  arbitrary.  w a 

It  may  happen  that  a?°y  is  the  product  of  the  tv  o fom  1 * 

I and  then  ajfi^-ak . ak ; this  ease  is  included  in  the  g-  ntra 
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A symbolic  product  contains  factors  of  seven  types,  viz. 

(L)  (it) 

(ili.)  a,=b,=  ...t  (ir.)a,afiw=...t 
(v.)  (ai) , (vL)  (op) , (vii)  (a/9) , 

sud,  if  it  is  to  have  a real  expression,  each  letter  a,  b,  e,  ...  must 
occur  m limes,  and  each  letter  a,  p,  y,  ...  n time*.  An  im- 
portant proposition  is  the  expression  of  in  a series  of  polars 
of  forms,  of  type  (a«)Ao*  ’ A«£  ’ A , each  polar  being  multiplied  by 
a power  of  (xy).  Gordon's  formula  is 

« * (fcXt)  f , ta-fcln-K  yl:. 

«* a*  = 2^f} l ( ) a*  a*  I*  {xy)  > 

and  the  right-hand  aide  is  a simultaneous  covariant  of  the  forms 
whioh  involve  but  one  series  of  variables. 

Other  useful  series  are 

K n M GW)  /,  sk  A-*  \k. 

4n+,IgK\M  «»  «*  j,  M M J 

/ m «\*  . i(l'Xt),  ,k  n-k*-k, ,k 

C«r  *m),=  >(-)  ,±+;Aaa)  «*  at  l*v)  • 

^ V t / 

As  an  application  consider  the  second  transvectaut  of  the  quartic 
a}  with  its  Hessian,  = Aj ; Expand  a member  of  the 

third  polar  of  (<zft)a£££,  viz. : — 

(«»>»!*,  ■ («*)  {»M}  ’ + \ { («W*a5*i  }’(!») 

+ { »A } ; 

the  lirst  and  thin!  terms  vanish,  and  hence 

<<•*>•1*1=  1{  4j}’(*y) 

By  a previous  theorem  if  we  transform  from  y to  c and  multiply  by 
rf  becomra  4fAci’iJ=(ii  .nj)1. 

Hence 

- (*»)(&:)»..•«. = |(4j , «•)* + , 
and 

- (a4K6c)’«A} 

= { («c A - (oi V,  } = ^A‘i = 

(Ai,«l)»=l<ai)‘4=»S<  /. 

Summary  of  Results. — Wc  will  now  give  a short  account  of  tho 
results  to  which  the  foregoing  processes  lead.  Of  any  form  o£ 
there  exists  a finite  number  of  invariants  and  covenants,  in  terms 
<*f  which  all  other  covariants  are  rational  end  integral  functions 
(of*  Gordon,  Band  it.  § 21 ).  This  finite  number  of  forms  is  said  ; 
to  constitute  tho  complete  system.  Of  tw  o or  more  binary  forms  i 
there  are  also  complete  systems  containing  a finite  number  of 
farms.  There  are  also  algebraic  systems,  as  above  mentioned,  1 
involving  fewer  covenants  which  arc  such  that  all  other  covenants 
io-  rationally  expressible  in  terms  of  them  ; but  these  smaller 
system*  do  not  possess  the  same  mathematical  interest  as  those 
first  mentioned. 

Tht  Binary  Quadrat ic.— The  complete  system  consists  of  the 
form  itself,  a*,  and  the  discriminant,  which  is  the  second  trans- 
vectaut of  the  form  upon  it*etf,  viz.:  (/,/v)a=(ai)s ; or,  in  real 
coefficients,  2 (a#5  - aj).  The  first  trutwvectant,  (/,/')*  = (ah)«A , 
vanishes  identically.  Calling  the  discriminant  D,  the  solution  of 
the  quadratic  a*  = 0 is  given  by  the  formula 

■*”  - *» \/  - ^ ) (a* +<*  a + *> »/  - '2 ) ' 


If  the  form  o*  be  written  as  the  product  of  it*  linear  factors  f&p 
the  discriminant  take*  the  form  - The  vanishing  of  this 

invariant  is  the  condition  for  equal  root*.  The  simultaneous 
*y*tem  of  two  quadratic  forms  o’,  aj,  say  / and  <f>,  consists  of  six 
f'*Tm«,  viz.  : the  two  quadratic  forms/,  9 ; the  two  discriminants  \ 
s-fa/ )*«(♦»♦*)*»  and  tne  first  and  second  tranavectant*  of /upon  | 

and  (/,^)*  which  may  bo  written  (aa\aMag  and  (oa)s.  | 
these  fundamental  or  ground  forma  are  connected  by  the  relation  , 

- 2 {</,  , *7  - 2/#/,  ♦)»  + ft/S* 


If  the  covariant  (f,#)1  vauisl»e*/and  <p  arc  clearly  proportional 
and  if  the  second  tranavectant  of  (/,0)1  upon  itself  vanishes,  / 
and  <f>  possess  a common  linear  factor  ; and  the  condition  is  both 
necessary  and  sufficient.  In  this  case  (/,$}'  is  a perfect  square 
since  its  discriminant  vanishes.  If  (/,  f)1  be  not  a perfect  square, 
an<l  rM%*s  be  its  linear  factors,  it  is  possible  to  express  / and  £ 
in  the  canonical  forms  X^r.p  + X^s,)1,  pi'r,)* +>**>„<*  respectively. 
In  fact,  if  / and  £ have  these  forms,  it  is  easy  to  verify  that 
(/» $)*s(V){r*)r«#*.  The  fundamental  system  connected  with 
n quadratic  forms  consists  of  (i.)  the  1*  forms  thcmeelves /j 
(iL)  the  (2)  functional  determinants  (/(,/*)*,  (iii.)  the  ("j1) 
invariants  (/<./*)*»  (if.)  the  (^)  forniB  (/<»(/* */«))*.  each  such 
form  remaining  unaltered  for  any  permutations  of  {,  k,  m. 
Between  the.se  forma  various  relations  exist  {</.  Gordan,  § 134). 
The  Binary  Cubic. — The  complete  system  consists  of 

/=<■; , (/./)*=(«»)v*=  45.  (/,  4)=W(ct>^=qi  . 

and 

(A , A'  l3  * (nh)*(erf)*(«f)(4e)  = R. 

To  prove  that  this  system  is  complete  we  have  to  consider 
</,A)*  (A , A')1,  (/, Q)\  (/, Q)f,  (A ,Q)*,  (A,Q)», 

and  each  of  these  can  be  shown  either  to  1*  xero  or  to  be  a rational 
integral  function  /,A,Q  and  R,  These  forms  are  connected  by 
the  relation 

2Q®+ A* + R/*x:0. 

The  discriminant  of  / is  equal  to  the  discriminant  of  A,  and  is 
therefore  (A.A'/’^R  if  it  vanishes  both  / and  A have  tw  o roots 
equal,  A is  a rational  factor  of / and  Q is  a perfect  cube  ; the  cube 
root  being  equal,  to  a numerical  factor  pris,  to  the  square  root  of 
A.  The  Hessian  A = A*is  such  that  (/,A)a=0,  and  if  / is  ex- 
pressible in  the  form  X(p*),  + Mr?»)*»  that  is  as  the  sum  of  two 
perfect  cubes,  wo  find  that  Aj  must  be  equal  top^j  for  then 

{X(/»7 + /»*?*}*= 0. 

Hence,  if  pM,  qa  be  tho  linear  factors  of  the  Hessian  Aj,  the  cubic 
can  be  put  into  the  form  X(p,)* + /*(?*)*  and  immediately  solved. 
This  method  of  solution  fails  when  the  discriminant  R vanishes, 
for  then  the  Hessian  has  equal  roots,  as  also  the  cubic  f.  The 
Hessian  in  that  case  is  a factor  of/,  and  Q is  tho  third  power  of 
the  linear  factor  which  occurs  to  the  second  power  in  /.  If, 
moreover,  A vanishes  identically /is  a perfect  cube. 

The  Binary  Quartic.— Tho  fundamental  system  consists  of  five 
forms  »}=/;  (/,/)’=(«t),o?i5=4‘;  (/,/)•-(«»)*= f ; (/, 4>> 

=(o4>i’4’  = (»t)!(,i),5t^i=(  : (/■  4)‘=  (''4)*=  / 

=j,  viz.,  two  invariants,  two  quartic.*-,  and  a sextic.  They  arc 
connected  by  tho  relation 

se-Jv*4-4*-|ir. 


The  discriminant,  whose  vanishing  la  the  condition  that  / may 
possess  two  equal  roots,  has  the  CXprwaion  j*  - -i*  \ it  is  nine 


times  the  discriminant  of  the  cubic  resolvent  l*  - - lj,  and 

has  also  the  expression  •!(/, t'f.  The  quartic  has  four  equal  root?, 
that  is  to  say,  is  a perfect  fourth  power,  w hen  the  Hessian  vanishes 
identically ; and  conversely.  This  can  be  verified  by  equating 
to  zero  the  five  coefficients  of  the  Hessian  Gordan  lias 

alio  shown  that  the  vanishing  of  the  Hessian  of  the  binary  n**  is 
the  necessary  and  sufficient  condition  to  ensure  the  form  being  a 
perfect  »**  power*  Tho  vanishing  of  the  invariants  t and  / is  the 
necessary  and  sufficient  condition  to  ensure  the  quartic  having 
three  equal  roots.  On  tho  one  hand,  assuming  the  quartic  to 
have  the  form  irjrl(  we  find  i«;»0,  and  on  the  other  hand, 
assuming  1*/ = 0,  we  find  that  the  quartic  must  have  the  form 
which  proves  the  proposition.  The  quartic  will 
have  two  rain  of  equal  roots,  that  is,  will  be  a ]«erfcct  square,  if 
it  and  ita  Hessian  merely  differ  by  a numerical  factor,  tor  it  is 
easy  to  establish  the  formula  (jrx)JAj=2/./^  - 2(/y/  connecting 
the  Hessian  with  tho  quartic  and  its  first  and  second  polars; 
now  o,  a root  of  /,  U also  a root  of  Aj,  and  consequently  the  first 


polar  /J*yt£  +*;- x must  *,w>  van‘fch  for  tlje  root  a‘  au<1  t*icnca 
?/.  and  must  also  vanish  for  tho  same  root ; which  proves 


that  a h>  a doable  root  of  /,  sn<I  / therefore  a perfect  square. 
When /=d»jxj  it  will  bo  found  that  A=  -/.  Tltc  simplest  form 
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to  which  th.  quartic  is  to  g<«"‘  "d«“le 

involving on«  parameter  m ; then  A4=2i»(*;*x  ) + *C  1 ! ? 

^Uhd^r“r^«  lE^T  W.  hi.  eolation 
of  the  quartic  equation.  For,  since  - 2^  * A»  - J^A  - -jl  - . , 

be  eomjiares  the  right-hand  .id.  with  tb.  cubic  molve.t 
of  /=0.  »»'>  "otk««  thet  they  become  identical 

on  .Ltimring  A for  *,  nnd  -/hr  X ; hence,  if  I„  *.  »»  ,ho 
roots  of  the  resolvent, 

- 2f*=  ( A + *,/)(A + k%f)( A + f) » 
if  ,]i  tlie  root,  of /be  different,  to  olso  »re thwe  of  <h» 
.*  U&  L /have  grtkgr  «* 

cnmiiunt ; consequently  each  of  the  three  toctore,  of 
be  iwrfeet  squares  »nd  taking  the  eqiuure  root 


nod  it  con  be  shown  th.t  *,  t,  * «e  the  three  crafl^rt. 
auodratie  factors  of*  obove  mentioned.  X\e  hue  A + i,/  ■ 

1 + 1- y=x>.  A +ltt/<”V‘,  owl  Oylcj  shows  that  * root  of  the 

iM  mxtwMscd  in  the  determinant  form 
^ the  remaining  root*  being  obtained  by  vary- 

ing the  signs  which  occur  la  the  radical* 


1 


ing  the  signs  — 

<•’ , X1 » 'Atf • The  transformation  to  the  normal  i 
firm  reduces  the  quartic  to  a quadratic.  The  | 
=0  new  variable  are  the  linear  factor*  of 
j/J  - 1 If  tf> =rx.  sr  the  normal  form  of  aj,  can  be  shown 
to  be  given  by 

(r,y.  o}=  (or)*.l  + <,orJ(«>yT*A  + (<r-'M  I 
$ i,  any  one  of  the  conjugate  quadratic  factors  of  U «o  that,  in 

determining  r„s,  from  wfA + *,/=<>.  *.  <•  *"?  of  *«  ’*' 
eolrent.  The  trjm.fornietu.il  to  the  normal  form,  by  the  "olution 
or  a cubic  and  a quadratic,  therefore,  supplies  a solution  of  the 
quartic.  If  (Ag)  m the  modulus  of  tho  tr*n»fonn»Uon  by  u huh 
a\  ie  reduced  to  the  normnl  form,  i heeomee  (\o)S,  and  j,  (As//  ; 
henc*  J ie  nbsolntely  unaltered  by  transformation,  and  U termed 

* f»  1 (1  +3mJl’  . 

the  absolute  iuvorinut.  Since  therefore  -,=  - “ 

a cubic  equation  for  determining  in1  aa  a function  of  tho  absolute 

111  ik.uur.v. — Uermite  hoe  shown  (Cne/fe,  Bd.  lii.)  that  the  sub- 

Ititution,  r=*  j,  reduces  r-  to  the  form 


T=fJ  Jfirnii ! »=(frK,e, ; four  other  linear  ecrariimta,  vix., 
a=  -{/*)V.i  ?=(u>  h.;  1*W'ri  *=t efl>V  Further,  in  the 

cane  of  invariant*.  »'•  onto  A = (<,}')*  and  take  three  new  terns 
B = (f,r)*:  C = (r,r')'j  K=«Sy).  HenniU  exprrs.es  the  quinhc 
in  a tew-lype  in  which  the  constants  are  invariant,  and  th. 
voiCutSr  cormdanta.  If  j»  be  the  linear  forme,  above 
I defined,  he  raise,  tho  identity  <iI(«0)»a/o0)  - f/an)  to  the  «fth 
I power  (and  to  general  to  the  power  n)  obtaining 

(^)>/«(«#)>h>  - 5(«dX»>y.  + - WB  * 

and  then  expire*-,  the  coefficient,,  on  the  right,  to  terms  of  the 
fundamental* invariant*.  On  thin  principle  t£e  covenant , m «• 
proswiblo  in  the  form 

K'/=d»+5l»!«  + iACS.‘+iC(3AB-4C).* 

when  3,  a arc  the  above  defined  linear  forms. 

Hence,  solving  the  cubic, 

R2;  =s  (3-  m,a)(3  - m*aX*  - *V) 

Wffi2r,3&al Wight,  to  geneml.  UgJ 
nre, »k1  - Jtoi  enm  of  t hree  fifth  l10””'  ”hiently,  the  third 

yTp^  ^T.^tterSrSo.r  form,  invoived  are  Uie  Umar 
factors  of  j-  Wc  may  therefore  write 

/=  *,(3  - who)*  + *-,(3  - who)*  + » 

and  we  have  merely  to  determine  the  *'•»  l'*'  T° 

determine  them  notice  that  R=(«*)  and  then 


1 /~1 

2 i V " 2 


V 3 2'  + i’ 

3%e  Binary  Quint  it. — The  complete  system  consist*  of  23  formsof 
which  the  simplest  are/=«5  ; the  Heaaian  H =(/,/? = (ot),'II4l > 
the  quadratic  covariant  i = (/</* )* ~ ■ ftn<l  toe  nonic  co* 

variant  T -(/,(/, /’)’)'  = (/,  H)‘-(oIl)«iHl 
the  rrtnaining  19  arc  expressible  as  transvertants  of  compound* 
of  these  four.  _ , . . .. 

There  are  four  invariants  (»  ,£)*: 

four  linear  forma  (/.i1)4;  (/,x»)s;  C*6,  T ,b 

three  quadratic  fonns  » ; {H  , i1)4;  (H,*“r 

three  cubic  forms  (/,  i)* ; (/,  »“)*i  (** , T)4 

two  quartic  forms  (II , »')4**  (H  - *”*• 

three  quintic  form*  / ; f /,  *)' ; (•*,  T)4 

two  wextio  forms  H : 

one  septic  fortu  <i,T)9 

one  uonie  form  T. 

V«  will  write  the  cubic  covariant  {/,  i)*=j,  and  then  remark  that 
the  result,  (Aj'J’aO,  can  be  readily  cstalilislied.  The  form  j is 
completely  defined  by  the  relation  (/,  j'p  = 0 as  no  other  covariant 
possesses  this  property. 

Certain  covariant1*  of  the  quintic  involve  the  same  determinant 
factors  aa  appeared  in  the  sj'stem  of  the  quartic  : these  are  /,  H, 
i,  T,  ami  j,  and  are  of  special  importance.  Further,  it  is  con- 
venient to  have  before  us  two  other  quadratic  covariauts,  viz., 


(/,«•)’  =-»•(*,+*,+*,)• 

» -6K'(i»|k,+"A+'Si^ 

(/,  nV)’  = - lOBKmJi,  + <*$,  + 

. , i * • t.  x-  I-  This  canonical  form 

three  equation*  for  determining  **•  qfhun  C 

do|iends  upon  j hnving  three  unequal  limwr  teriore. 

vanish*  / ha.  the  tern  -d 

I Hence,  from  the  identity  HjGfWeC"*)"*^)*  *' 

| form.  Now,  when  C=0,  clearly  l«*  auto)  HQ  °P 
and  Gonlan  then  prove,  the  relation 

0R*./=  BC  + 5B«V  - l AV, 

which  is  Bring',  form  of  quintic  at  T^  “'a“tV'dSie«- 
by  linear  transformation,  whenever  tilt m o{  ,h, 
fieotavX*. — The  invariant  C I*  a . f,  ,he  common 

resultant  of  the  covarianta  i and  y,  and  if  C«0,  , la 
factor  of  * and at  . 

Tho  diacrimlnant  is  the  teaultant  of  and  an  o 

g in  the  coefficient,  : store  it  u,  a *7 Linear  function 

of  the  fundamental  invananta  ■t  's  ivj.r.  unaltered 

of  A’  anil  B ; it  is  iudcpeode.it  of  t , amt  « incrvi 
when  C vanishes;  we  may  therefore  uhv/m  tin  canomtm 
#B*/=  BS*  + 5BJV  - 4 AV- 
The  two  oquations  _ ^ 


Cl=k5(Ba4+4B«,p)=»0( 

c;3 

J/S.5(B34-U,g*)=0, 

tp 

yioW  by  elimination  of  3 and  p the  discriminant 
D = fi4B  - A*. 

Tlio  general  equation  of  degree  5 cannot  bo  *®JT*S.*^^odu]ar 
hut  the  roots* can  bo  express  by  tueaw  of  clli ptt c fuWl 
functions.  For  an  algebraic  solution  tho  in  * cX,,resjions 

certain  conditions.  Whan  R = 0,  and  uoitho  - linear  factor  of 
AC  - B*,  2AB  - SC  vanishes,  tho  covariant  a,  i* *i "JJJ  . 4IKl 
/;  but/when  R*AC-B9»2AB-3C=0,  a,  *]*»**»• 
then  / is  tho  product  of  tlio  form  jj  »ud  of  the  ***’ 

When  a,  and  tho  in  variants  B and  C &U  vanis  .J1  ye6^aB 
must  vanish  ; in  the  former  case  j is  a ]i«nect  • iA*t«r 
vanishing,  and  further  / contains  j as  a factor, 

«*,  if  e„a.  be  the  linear  (actor,  of  /ran  be  «Pre**“ 
(gw>y=c  A A e ej  ; if  both  A and  j vanish  i alw.  vanish" 

> «',Iyy»n.i  so  also  does/.  If,  however,  the  condition  be  the  v a 

i ing  of  <,/  contains  a linear  factor  to  tho  fourth  power. 
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Tkt  Binary  Satie, — The  complete  system  consists  of  20  forms,  J 
of  which  the  simplest  wu  f—  a*  ; the  Hessian  II  = (ai)*a £b*  ; the 
qturtic  i = (ab)Aa]b\ ; the  oo variants  i = («»)4o2 ; T = {ab)*(cb)apfcj ; 
end  the  invariants  A = (aft)4 ; B = (ft')4.  There  are 

5 invariants : (a,  bf, (t , t')\  (l,  Vf,  (/,  /*)*  ((/,  i),P)a  ■ 

6 of  order  2 : !,  <<,/)’.  (J,  P)\  (*,  /*)»,  (/,  Pf,  ((/,  i),Pf ; 

5 of  order  4 (/,  />*,  (i,  l),  (/,  F)\  «/,*),  /*)* ; 

5 of  order  6 = (/,  0,  ((/,»},  I)*,  (j»,0  i 

3 of  order  8 : H,  (/,  s),  (H,  l) ; 

1 of  order  10 : (H,s) ; 

1 of  order  12  : T. 

For  a further  discussion  of  the  binary  sextic  see  Gordan  be.  eif., 
Cletscli  loe.  eit.  The  complete  systems  of  the  quintic  and  sextic 
were  first  obtained  by  Gordan  in  1868  (Joum.  f.  Math.  lxix.  323- 
354).  Von  Gall  in  *1880  obtained  the  complete  system  of  the 
binary  octavic  [Math.  Ann.  xviL  31-52,  139-152,  466)  ; and,  in 
]88S,*that  of  the  binary  soptimic,  which  proved  to  be  much  more 
complicated  {Math.  Anti.  xxxi.  318-338).  Single  biuary  forms  of 
higher  and  finite  order  have  not  been  studied  with  complete  aue-  ; 
was,  but  the  system  of  the  binary  form  of  infinite  order  has  been 
completely  determined  by  Sylvester,  Cayley,  MacMahon,  and  | 
Stroh,  each  of  whom  contributed  to  the  theory. 

As  regards  simultaneous  binary  forms,  the  system  of  two  quad- 
ratics, and  of  any  number  of  quadratics,  is  alluded  to  above,  and 
has  long  been  known.  The  system  of  the  quadratic  and  cubic,  ( 
consisting  of  15  forms,  and  that  of  two  cubic*,  consisting  of  26 
form*,  were  obtained  by  Salmon  and  Clebsch  ; that  of  the  cubic 
and  quartic  we  owe  to  Gundelfinger  [Programm  Stuttgart,  1869, 
1-43};  that  of  the  quadratic  aiwl  quintic  to  Winter  [Programm 
Darmstadt,  1880) ; that  of  the  quadratic  and  sextic  to  ron  Gall 
(Pro/ramm  Lemgo,  1873) ; that  of  two  quartica  to  Gordan  [Math. 
Ann.  ii.  227-2S1,  1870) ; and  to  Bertiiu  [Balt.  Giom.  xiv.  1-14, 
1876;  also  Math.  Ann.,  xi.  30-41,  1877).  The  system  of  four 
forma,  of  which  two  are  linear  and  two  quadratic,  has  been  in- 
vestigated by  Perrin  ( S . M.  F.  Bull.  xr.  45*61,  1S87). 

Ternary  and  Higher  Form*. — The  ternary  form  of  order  » is 
represented  symbolically  by 

and,  as  usual,  b,  c,  rf,...  ore  alternative  symbols,  so  that 


To  form  an  iurariant  or  covariant  we  have  merely  to  form  a 
product  of  factors  of  two  kinds,  viz.  determinant  factors  («k), 

(°W;,  (8«),  etc and  other  factors  aMi  bx,  in  such  manner, 

that  each  of  the  symbols  a,  ft,  c, ...  occurs  n times.  Such  a symbolic 
product,  if  it  does  not  vanish  identically,  denotes  an  invariant  or 
acorariant,  according  as  factor*  b,.  cXi...  do  not  or  do  appear. 
To  obtain  the  real  form  we  multiply  out,  and,  in  the  result,  sub- 
stitute for  the  products  of  symbol*  t he  real  coefficients  which  they 
denote. 

For  uxample,  take  the  ternary  quadratic 
(o,r, 

or  in  real  form  + + c.rj4  2 jrr^  + 2 <jx?x  + 2 hx^.  W « can 

**  that  {abe)  aj^e,  i*  not  a covariant,  because  it  vanishes  iden- 
tically, the  interchange  of  a and  b changing  its  sign  instead  of 
leaving  it  unchanged  ; bnt  [abef  is  an  invariant.  Ifaf,ft*,«*2  be 
different  forms  we  obtain,  after  development  of  the  squared  deter- 
minant and  conversion  to  the  real  form  (employing  single  and 
double  da&bce  to  distinguish  the  real  coefficients  of  b~x  and  rj), 

a[b'<T  + 6V  - 2//*)  + h[c  a*  + fa'  - 
+ c[aT 4- ifl'  - 2A  'hT)  + 2 fy'h*  + dth‘  -o'  f"  - a"/') 

+ 2 'Ah'f  + hy  - by  - ftyj  ik{ff  +/V  - ™ W ; 

a simultaneous  invariant  of  the  throe  forms,  and  now  suppressing 
the  dashes  we  obtain 

Gl'abc  + 2/gh  - ap  - bg*  - cAB), 

the  expression  in  brackets  being  the  well-known  invariant  of  a;, 
the  vanishing  of  which  expresses  the  condition  that  the  form  may 
br*»k  up  into  two  linear  factors,  or,  geometrically,  that  the  conic 
HWV  represent  two  right  lines.  The  complete  system  consists  of 
“•form  itself  and  this  invariant. 

. The  Urnary  cubic  has  been  investigated  by  Cayley,  Aronhold, 
Hennite,  Bnoschi,  and  Gordan.  The  principal  reference  is  to 
Gordan  {Math.  i.  90-128,  1869,  and  vL  436-512,  1873).  The 
templet®  covariant  and  contravariant  system  includes  no  fewer 
Hun  -34  forms  ; from  its  complexity  it  is  desirable  to  consider  the 
c«hic  in  a simple  canonical  form ; that  chosen  by  Cayley  was 


ar*  + ftya+ff,+0rf.Ejrr  {Amer.  J.  Math.  ir.  1*16,  1881).  Another 
form,  associated  with  the  theory  of  elliptic  functions,  has  been 
considered  by  Pingyldey  (Math.  Ann.  xxxi.  157-176,  1S8S),  viz. 
Tip  - iP  + g^rHf  + ggX1,  and  also  the  special  form  axP-ibt/  of  the 
cuspidal  cubic.  An  investigation,  by  nun-symbolic  methods,  is 
due  to  Merten*  ( IVim.  Ber.  xcv.  942-991,  1887).  Hesse  showed 
independently  that  the  genera!  ternary  cubic  can  be  reduced,  by 
linear  transformation,  to  the  form 

*■  + jf*  + s’  + 6.'turyr, 

a form  which  involves  9 independent  constants,  as  should  be  the 
case  j it  must,  however,  be  remarked  that  the  counting  of  con- 
stants is  not  a sun*  guide  to  the  existence  of  a conjectured  canonical 
form.  Thus  the  ternary  quartic  is  not,  in  gcm-ral,  expressible  as 
a sum  of  five  4th  powers  os  the  counting  of  contents  might  have 
led  one  to  expect,  a theorem  due  to  Sylvester.  Hesse's  canonical 
form  shows  at  once  that  there  cannot  be  more  than  two  independ- 
ent invariant*  ; for  if  there  were  three  we  could,  by  elimination 
of  the  modulus  of  transformation,  obtain  two  functions  of  the 
coefficients  equal  to  functions  of  m,  and  thus,  by  elimination  of  m, 
obtain  a relation  between  the  coefficients,  showing  them  not  to 
be  independent,  which  is  contrary  to  the  hypothesis. 

The  simplest  invariant  is  8=(<iAe)(a&rf){doi;(6<xf)  of  degree  4, 
which  for  the  canonical  form  of  Hesse  is  «t(l  -wt1) ; its  vnuish- 
ing  indicates  that  the  form  is  expressible  aa  a sum  of  three  cube*. 
The  Hessian  is  symbolically  (abc)taj/fex^  IT*,  and  for  the  canonical 
form  (1  4-  2aP)xyt  - ma(as*  + p*  + z*).  By  the  process  of  Arouhold 
we  can  form  the  invariant  S for  the  cubic  «*+Xli2,  and  then  the 
coefficient  of  X is  the  second  invariant  T.  Its  symbolic  expression, 
to  a numerical  factor  pres,  is 

(Hftc)(HW)(H«0(ft«*>* 


and  it  is  clearly  of  degree  0. 

One  more  covariant  is  requisite  to  make  an  algebraically  com- 
plete set.  This  ia  of  degree  5 in  the  coefficients,  and  degree  6 in 
the  variables,  and,  for  the  canonical  form,  has  the  expression 


- 9j + y*  + r*  J*  - ( 2»  + 5 « 4 + 20tr  >(*■ + n1  + z*  beys 

- (15nt*  + 7$»4  - 12  w*)zV^  + (1  + 6ir»V(y*2*+tV+«V). 

Pissing  on  to  the  ternary  qnartie  we  find  that  the  number  of 

ground  forms  is  apparently  very  great  Gordan  (Math.  Ann,  xviL 
217-233),  limiting  himself  to  a particular  case  of  the  form,  has 
determined  51  ground  forms,  *n£i  Xlai*ano  (Balt.  G.  xix.  198-237, 
1881)  has  determined  all  up  to  and  including  the  5th  degree  in 
the  coefficients. 

The  system  of  two  ternary  quadratics  consists  of  20  forms  ; 
it  has  been  investigated  by  Gordau  (Cfc4seA-Z.tWejmrnn’s  f "or- 
Usnngcu,  i.  268.  also  Math.  Ann.  xix.  529-552) ; Perrin  (S.  M.  F. 
Bull.  xviiL  1-60,  1890) ; Rosanea  {Math.  Ann.  vi.  264) ; ondGer- 
baldi  (2),  xvii.  101-196). 

Ciamberlini  has  found  a system  of  127  forms  appertaining  to 
three  ternary  quadratics  (Ball.  G.  xxiv.  141-157). 

Forsyth  has  discussed  the  alyttnaically  complete  sets  of  ground 
forms  of  ternary  and  quaternary  forms  (see  Amer.  J.  xii.  1-00, 
115-100,  and  Camb.  Phil.  Trans,  xiv.  409-466,  1889).  He  proves, 
by  moons  of  the  six  linear  i»artial  differential  equations  satisfied 
by  the  concomitants,  that,  if  auy  concomitant  bo  expanded  in 
powers  ofX],  x^ii,  the  jioint  variables— and  of  m,.  u^,  the  contra- 

grolient  line  variables— it  is  completely  determinate  if  its  leading 
coefficient  bs  known.  For  th«  uni}»artite  ternary  quautic  of  order 

n ha  finds  that  the  fundamental  system  contains  ^{»  + 4)(*  - 1) 

individuals.  He  successfully  considers  the  systems  of  two  and 
three  simultaneous  ternary  quadratics.  In  Part  III.  of  the  Memoir 
he  discusses  bi-ternary  quantics,  and  iu  1 ‘articular  those  which 
are  lineo-linear,  quadra  to- linear,  cubo-linear,  quadrato-miadratic, 
cubo-oubic,  and  the  system  of  two  liaeo-lineor  quantic*.  He  shows 
that  the  system  of  the  bi-ternary  comprises 


l{n  + 1)!»  + 2X "»  + ’)("•  +2> " 9 indiriduala. 

BiMioaraphim!  refer, n<-.<  to  trm»r}-  form,  m given  by  Foray tb 
{Amir.  J.  Ili.  p.  161,  Mid  by  C»yl«y  {A'lur.  J.  Iv.  1881). 


IV.  Esumerattxo  GEItr.RATIJtO  Fuscttoks. 

ProteMir  Bdkhftol  Rolnrts  «?*”'■  *r»t 

mark  that  the  study  of  evariatit.  maybe  rad  need  to  the  study 
their  leading  coofficfeots,  »n.i  that  IVom  any  relation,  connect- 
l*  i lie  latter  sn*  tnimwiialelv  derivable  the  relation,  connect- 
* the  f .inner.  It  has  been  slm.n  above  that  a rovanant,  in 
"tvral  aati.ftoe  four  partial  differential  equations.  Iwooftheao 
lore  that  the  leading  roeflii-ient  of  any  coyariant  u all  tsobanc 
1.1  homogeneous  function  of  the  cocBidciita  of  the  lurm ; tftc 
maining  two  may  he  reganled  a.  ol*ratora  whieh  cause  Urn 
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vanishing  of  tha  covariant- 
binarv  n", 


Stoi. 


Ji.  L 6 E B R A 

Tbcso  way  bo  written,  for  tho 

■^r0- 


2(»-lr)OaWii--xlSZ=0; 


or  in  tho  form 


= 0,0- 


l‘^a" 

i 

ri«/xj 


ri 


° = “‘,^+  <*-  1)%1, + - + "'da..{ 

Lot  a covenant  of  degree  t in  tho  vai iable»,  anti  of  degree  « in  tho 
cifflcient.  (tho  weight  of  tho  loading  coefficient  being  w and 
u0  - c«»3=2),  be  < } 

Operating  withfl-r,^  we  6ml  0C„=0 ; that  ia  to  .ay,  C»  rati- 
fies one  of  tho  two  loertial  diffennliai  equation.  ratieBed  fcy  an 
invariant.  It  i»  for  thin  reran  called  a Mnt.nv.ri.nt,  and  every 
seminvariant  ia  the  leading  coefficient  of  a covenant.  The  w hot© 
theory  of  invariants  of  a binary  form  d<q»nda  upon  the  eolutiona 
of  the  equation  0 a 0.  Before  discussing  these  it  is  best  to  trans- 
form tli©  binary  form  by  substituting  1 ! «, , 2 . a, , 3 ! a„ . . .»  . «», 
for  a1,at,as-.  respectively  ; 
it  then  Incomes 

iiDac"  + '*2  + *(*  ” 1 

and  tl  takes  the  simpler  form 

d d , d ^ 
a’jZ+a'7^  + a'J?+  ■ 


I c F O R M S 

recently  been  e.ubKdiod  by  E.  B.  Elliott.  Thera  Mn.mv.nanu 
are  raid  to  form  an  a«yzygetic  «y»t«n.  It  1.  .hown  in  the  ArOcU 
on  CotmxaToniAL  Asaly.is  that  (» ■,«,»)  » the  ceefficuet  or 
«•  i*  in  tho  ascending  expenuon  of  the  fraction 
1 

l-o.  l-oi. 

Hence  (in ; »,  »)-(ic- 1 ; »,  »)  hi  given  by  the  coefficient  of 

I <i*zv  in  the  fraction 

1-8 

1 -o.l  -<«.l  i-ai"-' 

' the  enumerating  generating  function  of  asyzvgetic  jmiw 
We  may,  by  a well-known  theorem,  write  the  result  as  a coeffi- 
I cicnt  of  zw  in  the  expansion  of 

1 - - 5****....l 

1-C*.1-S>....1-^ 

and  since  title  expreraion  i.  nnaltered  by  the  interrhenge  of •,  .nd 
0 we  prove  Hermit.'.  Uw  of  Uc  .l.roc.ty,  which  .tale*  that  the 
asyrvgctic  forms  of  degree  » for  then*  are  eqmn.iiuerou.wuh 


+■— iJT 


those  of  degree  n for  the 

The  degree  of  the  covariai.v  »*.  *«v  - 

consequently  wc  .re  onlv  concerned  with  po»mv«  t-rn..  It  the 
development,  and  (w,  I : ».  ">  »“>  be  negative  onlem 

It  i.  convenient  to  enumerate  the  aeniinvinaeta 
of  degree  tl  end  order  « = nS  - 2io  by  a generating  function  ; to,  in 

the  first  written  generating  function  Tor  newinveriauts,  write  ^ 

for  : and  m"  for  a ; we  obtain 

1-r* 

r-at-A 

have  to  take  the  coefficient  of  fc  ■ »W«J- 


One  adventsge  wo  have  obtained  i.  that,  if  wo  now  write  o,=0, 
an  I substitute  -r,  i for  a,  when  *>0,  wo  obtain 
i i d , d 

^+a^+B^+~+a^-l 

which  is  the  fonu  of  0 for  a binary  n - l*. 

Hence,  by  merely  diminishing  each  suffix  in  a senunvariant  by 
unitv,  wo  obtain  another  seminvariattt  of  the  same  <iegr«-e,  and 
of  w eight  ir-0,  apj>ertaining  to  the  n-  lfc.  Also,  if  we  increase 
each  suffix  in  a sominvariant,  we  obtain  terms,  free  from  a*  uf 
some  sei n invariant  of  degree  0 and  weight  ir  + 0.  Ex.  gr.  from 
the  invariant  a*  t 2aoa«  of  thequartic  the  diminishing  pro- 
cess yields  «?  - the  leading  coefficient  of  tho  Ilossian  of  the 

cubic,  and  the  increasing  procOM  leads  to  a|  -2a./i4  f2fljO,  which 
only  requires  the  additional  term  - 2*v«*  to  become  a «©m  in  variant 
cif  the  Boxtic.  A more  important  advantage,  springing  from  the 
new  form  of  O,  arises  from  the  fact  that  if 

x"  - Of &-*  +<%*•-*  - ...(  - )"<«„=(*  - «i)(*  *«$)— (*-•■) » 
the  sums  of  powers  , 21a5 , 2a4 , ...2a"  all  satisfy  the  equation 
li=0.  Hence,  excluding  a,,  we  may,  in  partition  notation,  write 
down  the  fundamental  solutions  of  the  equation,  viz.— 
(2M3),(4),...(n), 

and  say  that,  with  n0,  wo  have  an  algebraically  complete  system. 
Every  symmetric  function  denoted  by  partitions,  not  involving 
the  figure  unity  (say  a non  unitary  symmetric  function),  which 
remains  unchanged  by  any  increase  of  »,  is  also  a stmlnvariant, 
,»nd  we  may  take  if  wc  please  another  fundamental  system,  viz. — 

■V(2),(3),(22).  CS2)..-(a4*)  or(32,<n',)). 

Observe  that,  if  we  subject  any  symmetric  function  OhPaPj  . ) to 
the  diminishing  process,  it  becomes  o^1  ”(p»Pr-*X 

Next  consider  the  solutions  of  0 = 0 which  are  of  degree  $ and 


in  which  wc  hare  to  take  the  coefficient  o ■ «*  , 

b-itur  in  amending  powers  of  a.  As  wc  have  to  do  only  »«!«»“ 
I«rt8of  the  expansion  winch  involve.  ^ 

mult  try  to  isolate  that  portion,  »y  A.(r).  For  n-2  «v 
prove  that  the  complete  function  may  be  writttn 


where 


ami  thi.  i»  tho  reduced  generating  function  wbnelt  t«Ba  ' ^ “ 
de.mn.in.tor  factors,  tl.at  th.con.pkto  .y.tem  of  thcqu«ral» 
ucompowl  of  the  form  itself  of  degree  order  1,  2 .hown  ey  . 
•nd  of  the  Heaw.n  of  degree  order  2,  0 shown  by  a . 

Again,  for  the  cubic,  we  can  find  ^ 


A,{e)  = 


I - ojS.l  - aV.l  - oV.l  - U*’ 


whore  the  ground  forms  .re  m-licted  by  the  d.non.in.toT  Wons 
viz.  : these  are  the  eul.ic  itmelf  of  degree  onto  1, J.  the 
oi  degree  order  2,  2 ; the  cuh.-cov.nant  0 of  degree  ^ 

•nd  the  qu.rtic  invariant  of  degreo  order  1,  . . | japy 

numerator  hetor  cslal.li.hc.  that  lhe«  are  not  all  algt  rai  J 
independent,  hnt  are  connected  by  * ay tjgj  of  d gr 
Similarly  for  tl»e  quartic  ^ 

A*(=)  = i - or*.  1 -a^l -o'-"' 

catablishing  the  5 ground  forms  and  the  S_V7>  gv  which  enure 

'hTLc  praeo.  is  not  applicable  vritb  complete  “““  “ 
and  higher  ordered  hi  airy  forms.  This  .me.  horn «*»>• 

‘that  the  simple  .yrygiee  brt«-  th. 


This  arises  from  the  circum- 
ice  tll.t  too  simple  syrygo'e  oetween  the 
all  it.de, .indent,  irut  an-  connerled  by  rf™u‘ ' S,  ’ „"w 
these  again  by  third  svrygies,  and  m>  on  ; till.  In  ^ j, 

dilticuilies  which  hare  not  been  completely  overeo  . f ^ 

invariant,  a little  further  progress  has  Wn  made  by  Uyley, 


stano. 

nut 


weight  ic.  The  general  term  in  a solution  involves  the  product  i established  the  two  generating  functions  for  the  qiuutic 


. ..j  •■....*  wherein  Zr  = d,Zx ir#=  ic;  tho  number  of  such  pro- 

ducts ttat  mav  appear  depanda  upon  the  number  of  partitions 
of  u*  into  0 or  rawer  parts  hiuitH*l  not  to  exewd  » in  magnitude. 
Let  this  number  l>o  denoted  by  (tt*  ;S, »).  In  order  to  obtain  the 
.•Mian variants  we  would  write  down  tho  (to  ; terms  each  aoso- 
inated  with  a literal  coefficient ; if  w«  now  operate  with  (J  we 
obtain  a linear  function  of  (w-  1 ;0,n)  prodnota,  for  the  vanish- 
ing of  which  the  literal  coefficients  must  satisfy  (ic  - 1 ; 6,  n)  linear 
eifuations  ; hence  (tc  ; - («r  - 1 ; 0, «)  of  these  coefficients  may 

5*  assumed  arbitrarily,  and  the  number  of  linearly  independent 
solutions  of  11=0,  of  the  given  degree  and  weight,  is  precisely 
(ic  ;<»,«)-  (ic  - l ; 0,  n).  This  theory  is  due  to  Cayley;  its  validity 
dcpowl*  upon  showing  that  the  (m--1  ; 9,  o)  linear  equation's 
.latisliod  by  the  literal  coefficients  are  indejicndeut ; this  na»  only 


l-o* 


and  for  the  sextic 


1 -a4.l  - «*1  - « .1  - 


' 


1 -uCl  - (f4. 1-  0*.  1 - o,#-l  - “ 

Account,  of  f.irti.cr  .ttempt-  in  thi.  direction  J*  ot 
Caylov's  Memoirs  oh  (/nan fits  (Collected  1 ajwr*!,  > 1 

Sylvester  and  Franklin  (Amer.  J.  L-iv.),  and  in  Elliott  ^ 
of  Quant  its,  ohan.  viii.  , . . f,,rnis 

iWycfiuinfs. — Many  difficulties,  connected  with  --i  _.j;6 
of  finite  onler,  disappear  altogether  when  we  conie  *oc®  „ . it<J 
fonu  of  infinite  older.  In  this  case  the  ground  faro**  * nUti\« 
(HTpctuauts,  have  been  cnuim  rated  and  actual  rep 
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seninvariant  forma  established.  Putting  n equal  to  «,  in  a 
generating  function  obtained  above,  we  find  that  the  function, 
which  enumerates  the  asyzygctic  oominvariants  of  degree  0,  is 

1 

1 -sM-aM  - -z9 

that  is  to  say,  of  the  weight  te,  we  have  one  form  corresponding 
to  each  non-unitary  partition  of  tc  into  the  parts  2,3,  4,  ...8, 
The  extraordinary  advantage  of  the  transformation  of  Q to  aseocia- 
tion  with  non-unitary  symmetric  functions  is  now  apparent ; for 
we  may  take,  as  representative  forms,  the  symmetric  functions 
which  are  symbolically  denoted  by  the  partitions  referred  to. 
Ex.  trr.,  of  degree  3 weight  6,  we  have  the  two  forms  (3*2),  a (2*). 
If  we  wish  merely  to  enumerate  those  whose  partitions  contain 
the  figure  0,  and  do  not  therefore  contain  any  powea  of  « as  a 
factor,  we  have  the  generator 

3* 

If  0=2,  every  form  is  obviously  a ground  form  or  perpetuant, 
and  the  scries  of  forms  is  denoted  by  (2),  (2*),  (2*),  ,..(2*+1)  .... 
Similarly,  if  0 = 3,  every  form  (3*+,2A)  is  a perpetuant.  For 
these  two  cases  the  i>erpctuauts  are  enumerated  oy 


respectively. 

when  0=4  it  is  clear  that  no  form,  whose  partition  contains  a 
part  3,  can  bo  reduced  ; but  every  form,  whose  partition  is  com- 
posed of  the  parts  4 and  2,  is  by  elementary  algebra  reducible  by 
moans  of  per]*etuanta  of  degree  2.  That*  latter  forms  are  enurnor- 

ated  by  - — ; hence  the  generator  of  quartic  perpetuants 
most  be 

-4  -4  -7 

" l-5».t-s«  “ 1-sM-sM-s4  ’ 

•■d  the  general  form  of  perpetuant  is  (4*+ *3A+,2M). 

When  0 a5,  the  reducible  forme  arc  connected  by  syzygiea 
which  there  is  some  difficulty  in  enumerating.  Sylvester, 
G»yley,  and  MacMahon  succeeded,  by  a laliorious  process,  in 
establishing  the  generators  for  0 = 5,  and  0=6,  vis.  t 
.u  J1 

1-sM-zM-sM-z*'  1 - s*.l  - s».  1 -~i4.l -s*.l -s*' 

but  the  true  method  of  procedure  is  that  of  Stroll  which  we  are 
about  to  explain. 

Method  of  Stroh.  — In  the  section  on  “Symmetric  Functions," 
it  was  noted  that  Struh  considers 

(*i*i  + afi-i + — + *\ #•#)*» 


of  lower  degrees,  if  4- ...  + a6a9  can  be  breken  up  into 

any  two  portions 

(WjB,  + (TjO,  + . ..  + W«a,)  + (®H-1®»4-1  + + . ..  + I T/lg), 

such  that  e x + 9t  +•...  + <r, = 0,  for  then 

*»+i  + **4a-r  •••  ; 

and  each  portion  raised  to  any  |»ower  denotes  a seminvariant. 
Stroh  assumes  that  every  reducible  seminvariant  can  in  this  way 
be  reduced.  The  existence  of  such  a relation,  ax  w,  + r,  4- ...  +<r,=0, 
necessitates  the  vanishing  of  a certain  function  of  the  coefficients 
A2,  A„  ...  A*,  and  as  a consequence  one  product  of  these  coefficients 
can  be  eliminated  from  the  expanded  form  and  no  seminvariant, 
which  appears  as  a coefficient  to  such  a product  (which  may  be 
the  whole  or  only  a part  of  the  complete  product  with  which  the 
seminvariant  is  associated),  will  be  capable  of  reduction. 

Ex.  gr.  for  0 = 2,  (*,a,  4-  ; either  9t  or  e2  will  vanish  if 

Aa=0  ; but  every  term,  in  the  development,  is  of  the  form 
(233...)A|tf  and  therefore  vanishes;  so  that  none  are  left  to 
undergo  reduction.  Therefore  every  form  of  degree  2,  except  of 
course  that  one  whose  weight  is  zero,  is  a perpetuant.  The 

generating  function  is 

For  0=3,  (<rla,  + + oja.j)’'  ; the  condition  is  clearly  <rlct9x 

■ Ats0,  sod  since  every  seminvariant,  of -proper  degree  3,  is 
associated,  as  coefficient,  with  a product  containing  A*  all  such 
are  perpetuants.  The  general  form  is  (3*2*)  and  the  generating 
: function 

For  0=4,  (<rj«,  + cfy  + trgij  4-  ; the  condition  is 

+ <rA)  = A , A, = 0. 

Hence  every  product  of  Av  A*  A3,  A*,  which  contains  the  pro- 
duct A4A3  disappear*  before  redaction  ; this  means  that  every 
seminvariant,  whose  partition  contain*  the  part*  4,  3,  is  a per- 
petuant- The  general  form  of  perpetuant  is  (4«3A2»*)  and  the 
I generating  function  y 

l-H.l-KF-? 

In  general  when  0 is  even  aud  =2^,  the  condition  is 

+ «ra  + aa).. . n(tf§  + o2  + ...  + <r^) —0 ; 

and  we  can  determine  the  lowest  weight  of  a jicrpctuant ; the 
degree  in  the  quantities  <r  is 

*+(¥)+(?)+- 

Again,  if  0 is  uneven  = 2$>+l,  the  condition  is 
9x9t. . .^+1n(«r,  + 92)tM,9l  + <rs  + <r,) . . .II(<r , + <r,  + .. . + 9^) = 0 ; 


where  9X + 9t + ...+  9*  = 0 and  “l ■=“*=..  = *=o,  symbolically,  to 
s!  »l  *1 

be  the  fundamental  form  of  seminvariant  of  degree  0 and  weight 
w;  he  observe),  that  every  form  of  this  degree  and  weight  is  a 
Linear  function  of  such  symbolic  expressions.  Wo  may  write 

(1  ♦ XI  + erf). . .(1  + *j)  = 1 + A^*  + A^»  + ...  + At$*. 


If  we  expand  the  symbolic  expression  by  the  multinomial 
theorem,  and  remember  that  any  symbolic  product  ®p®  **®  * * • ■ - 
retains  the  same  value,  however  the  suffixes  be  permuted,  we 


which  in  real  form  is  rc ! ; and,  if  we  ex- 

press  Stf'VjV'*,..  in  terms  of  A..,  A„  and  arrange  the  whole 
*»  a linear  function  of  product*  of  A ^ A3,  , .,  each  coefficient  will 
I*  a seminvariant,  and  the  aggregate  of  the  coefficients  will  give 
u*  complete  uyzygetic  system  of  the  given  degree  and  weight. 
* the  profier  degree  0U<  tea  factor  a*  must  be  of  course 
a^leratood. 

Ex.  gr. 

+ *^a®9  + ^3°*  + “*2wJ  + MaZr)*! 

«®a(  ~ 2A,)  + o»A9=  (o*  - 2«t)Aa=  (2)At=a*(2)A» 
la  general  the  coefficient,  of  any  product  A^A^A^...,  will  have, 
“ ^efficient,  a semin variant  which,  when  expressed  by  parti- 
tions, wil]  ]jave  **  haling  partition  (preceding  in  dictionatpr 
oruer  all  others)  the  partition  (T,irjirj..,).  Now  the  symbolic 
expression  of  the  seminvariant  can  he  expanded  by  the  binomial 
WWTHueoas  to  be  exhibited  as  a sum  of  product*  of  aemin  variants, 


and  the  degree,  in  the  quantities  <r,  is 


Ilcnce  the  lowest  weight  of  a perpetuant  laU*”1  - 1,  w hen  0 is 
>2.  The  generating  function  ix  thus 


The  actual  form  uf  a |wriN?tuant  of  degree  0 ha*  been  shown  by 
MacMahon  to  be 


*#<  **-!•  — *2  1>ein£  i?ivcn  »*»y  zero  or  l»°»>tive  integer  values. 

SimuUancoM  Semintarianf  of  two  Binary  forvta.— Taking  the 
two  forms  to  be 

ngr^4-prt|ar|_,*a+j»(p- 2x^+... +0^x5, 

koel  + yftjxj  + q[q  - 1 )bnx{  x.>  + ...  + b^e\ , 

every  leading  coefficient  of  a simultaneous  covariant  vanishes  by 
the  operation  of 

d d d.d  .H  . d 

n«+n‘ =“•*,; + "wS  - +“'-,.V*,+ +*Mi  '-'m. 

Observe  that  we  may  employ  the  principle  of  suffix  diminution 
to  obtain  from  any  seminvariant  one  api«;rtaining  to  a />  - 1*  and 
* q - I*  and  that  suffix  augmentation  produces  a portion  of  a 
higher  seminvariant,  the  degree  in  each  case  remaining  unaltered. 
Remark,  too,  that  we  are  in  association  with  non-unitary  sym- 
metric functions  of  two  systems  of  quantities  which  will  be 

8.  L — 39 
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denoted  hy  partition*  in  hmketa  ().,().  respwtiv«ly.  Snl'ing 
thr  equation  (n>  + n.)u=0, 

t.y  tha  ordinary  tlieoty  of  linear  ]>ai1ial  differential  equation*,  we 
obtain  p + q\  1 independent  solutions,  of  which  ;•  appertain  to 
(j  »=o,  q to  tliU—0  ; the  remaining  one  is  J^-«A~«ifA>.  the 
leading  coefficient  of  tho  Jacobian  of  the  two  forms.  This  con- 
BtituUs  an  algebraically  complete  system,  aud,  in  term*  or  its 
members,  all  iwminvariants  can  lw  rationally  expressed.  A 
similar  theorem  holds  in  the  case  of  any  uuniUtr  of  binary  toruis, 
the  mixed  acminvarianU  being  derive  from  the  Jacubiaiis  of  the 


(dA-Vo)V 

(o0^  " '‘A  + • 

o0(6j  - 2fc^a) , 

(«eS  - » A + «A  - n A 

aJM,  - SV.)  - <h'  - -W  i 

tmongut  thee*  form*  are  Included  all  the  aavrygetie  feme  of 
degree.  1,  J,  mnltipKed  hy  V and  ale*  all  the  peipetuanta  ofthe 
second  binary  form  multiplied  hy  u,  ; hem-r^we  hare  to  anbtnrt 

frrun  the  generating  function  anil  jyyp*  a1*1'  w®  °htain  the 


aev.ral  pairs  of  forma  If  tho  eeniinrariaut  to  of  degree*  9,9  m generating  function  of  perpetuent*  of  dogtcM  1,  2 

the  coefflciente,  the  form,  of  order,  p,  g reepeeUrelv,  and  ‘Ur  , J_  * jf 

weight  if,  the  dogree  of  the  covarieut  in  the  ranabloe  will  be  fry.  f-  1 - i*l -C  1 - : . 1 - 

' * - L * i;.. nf  tlin  tlionmni  connected  * 


'with’f  ±T££  gr"" ",i“ti0n  Uf  lh°  tLCOrem  The  firnt  perp.tu.nt  U tho  la.t  aeminv.ri.ut  written,  vU.  r- 

The  general  term  of*  aemiurariant  of  degree*  I,  & and  weight  a.ibjtt,  - 31^)  - BilU  - UVA 

“ WU1  “ me,*.  ,*•  >“  l*rlitit,tl  noution, 

«W -“f1.  *.  4.  -l1  n„{21)e-(lW*)»l 

where.  L.  = 9 , L.  = 9'  and  Zip,  > Le,  = t».  and,  in  thi*  form,  It  i«  at  once  eeen  toMti.fy  the  part  midi  fc 

i 1 > > . ential  equation.  It  ie  important  to  notice  that  the  erprewion 

The  number  or  such  term*  ia  tlio  number  of  partitions  or  ic  into  ,'9'f  i _ («r,  + (»l!).(9'l'_,)i ±{*1'W9')» 

9 + 9-  i»rt.,  tho  i*rt  magnitude  s,  in  tho  two  portion.,  being  l9..-  I*  ' « 1 f h „ity,  r«, 

limit  mi  not  to  exceed  P and  q nwiwctively.  Denote  this  1 denotes  a scmin  variant,  if  0,  if,  U®  uuuur  «.i  / . 

number  by  (u- ; 9, y -O',  Tne  number  of  linearly  independent  after  operation,  the  terms  destroy  one  *.  \ «*mn\  it 

SSVb  given  type  will  then  be  denoted  by  9=0.  (9;,  must  to  Uk « iJlKSvl 

and  will  bo  given  by  the  coeffiedent  in  1'.  1.  j itill  ^ 

that  in,  by  the  coefficient  of  t*  in  tude  respectively,  hz . g> . 

1 IgrH.l  - s>*+a. ...  l-s»+*.l-  .1  ” 1 ~ ^*r  . (2^3 A*. . . ^)41( **  % 

which  preserves  Its  expression  when  6 and  p and  8‘  and  q are 

ae^ratoly  or  simultaneously  interchanged.  ^ +(iW*  &*)  (l*": 

Taking  the  first  generating  function,  and  writing  az*,b&,p 

for  a,  5,  and  z respectively,  we  obtain  tho  coefficient  of  / 

aWi***1**  .that  is  of  aWz*,  in  , ..Varlv  enumerated 

is  a semin  variant ; and  since  these  forms  are  clear  it  eo™ 

1 - bS~7....  l - 1 - ^ 1 

the  unreduced  generating  function  which  enonicmtes  the  co-  1 -s.  1 - sCnTT-s*.  1 - :4>  1 - - • — 1 * 

variants  of  degrees  i>,  0 in  the  coefficient*  and  order  e in  the  an  expression  which  also  enumerate*  the  asyrygeticscminvan 

variables.  Thus,  for  two  linear  form*,  j»=?  = 1,  we  find  uc  rattV  regard  the  form,  written,  as  denoting  the  genera  • 

1 _ asvzygetic  seminvariant ; a very  inijwtrtant  wndwao®.  v( 

1-rt-  l _ n~~l  l - hi  oase  in  hand,  from  the  simplest  |<erpctuant  of  deg  . • 

derive  the  perpotuant*  of  weight  «* , 

the  i>ositivc  part  of  which  ia  fl  mw-t).  - al(Sl"***)»  +aJfl\"-*)k  - 


tPA  not  *,»  exceed,  p and  q n»i natively,  uenoie  nun  > uanotas  a Mminvanauu  u ^ - , ’ whBB 

iber  by  {w  ; 9, y ■&',  q).  Tne  number  of  linearly  independent  after  operation,  the  term*  destroy  °J®  j*”®1?  - \ it 

invamuta  of  the  type  wiU  then  W denoted  by  9=0, «»;,  ,uu„t  to  •ir  + .fSflfc 


is  a semin  variant  <»f  degree*  #>,  and  weight  6+  4 *:  t°'*s 
there  ia  an  ««ptiun.  A.,  when  9.0, 

KiKindimr  i>artial  degrees  are  1 and  1.  ^ jff*  * . ’ 

JK  grnrrJl  pAwtnJnt  of  d.gm*  1, 1.  Thc.rc  » • .till 

gemnti  form  ofwunin  variant ; we  may  have  Initw'i lof9,9-  any 
collections  of  non-unitary  integers  not  exceeding  0,  tf  in  magn 
tude  respectively. 


- a; . 1 - ic . 1 - ab  ’ 


establishing  the  ground  forms  of  degrecs-order  (1, 0 ; 1) , (0, 1 ;1) . 

(1,1  ;0),  vir,  : -the  linear  forms  themselves  an  l their  Jacobian 

J^.  Similarly,  for  a linear  and  a quadratic,  p = l i?  = 2,  aud  the  4 »*no: 

reduced  form  is  found  to  be  unevec 

1 - aV’h* 0f  com 

1 - a: . 1 - 1 - abz . 1 - 4*.  1 - o'l’  functic 

when  the  denominator  factors  indicate  tho  forms  themselves,  l*1 

their  Janfobiau,  tho  invariant  of  the  quadratic  aud  (hair  resultant ; ,l*  ^*r‘ 

councctcd,  as  shown  by  the  numerator,  bv  a syzygy  of  degrees-  °*  ®^ro 
onler  (2,2; 2}.  I 

The  complete  theory  of  tho  parpatnanta  appertaining  to  two  | 
or  more  forms  of  infinite  order  has  not  yet  been  established.  For  1 
two  forms  the  semin  variants  of  degrees  1 , 1 are  enumerated  hy  where 

and  the  only  one  which  is  reducible  is  r»A  of  weight  «ro  ; 
hence  the  perpetuauta  of  degrees  1 , 1 are  enumerated  by  ^ ^ 

1 . _ t , 

1-:  *~l-=’  . Pro 

au'l  the  scries  ia  cvUeutlv 

•a.- gr 

aju  - a.b.  - i’J"j  , 

gs- 


(uV,...e).(iW../,)l 

-(llV*..9k9)/l*-,^./,)9 

+(i4*V*...»MUi"Vv- 

ia  a sBiuinvariaut ; aud  siiwe  these  furma  are  dearly  enumerate 

b5r 1 

1 -a.  1 s’.  l-A-l-i® 

an  expression  which  also  eonmentta  the  amywtic 
we  mav  n'^arl  the  form,  writlen,  as  denoting  the  ge  ■ 

aavrygeticM'uiin variant ; a very  important  wlwoo.  For  the 
caiw'in  hand,  Trom  tho  aimpleat  |wrpetuaut  of  degrees  1,  , 
derive  the  perpotuants  of  welglit  tr , 

H/Sl— •)!-«, +nJ2l’-‘).  - ...  ±o.-e/2s» 
(t.'.j’i— )» - - ± 
a,(2’l«-,)s  - e,{2sl— ’),  + «^29l—%  - - 1 > 

a series  of  ’ it  - 2)  or  of  *(«•  - 1)  forms  accolding  as  m is  even  or 
uneven.  Their  number  for  any  weight  ie  is  the  n™’*r 

of  composing  ir  - 3 with  the  parts  1,  2,  and  thus  - & aiscuis 
function  i*  verified.  We  cannot,  by  this  method,  . . ^.jr 

the  ]*orj*tu»nU  of  degrees  2, 2,  because  a *7?^  } th«  method 
as  early  as  weight  2.  It  is  better  now  to  proceed  by  the  metiiou 
of  Stroll.  . . . 

Wu  have  the  symbolic  expression  of  a sciuin vananx, 

+■  t-fy  + •••  + + Ti^i + + ••• + ^ 


one  for  each  of  the  weight*  1,2,S,...a4  in  fin. 

For  the  UcgTccs  1,  2,  tho  asyrygotic  forma  are  enumerated  by 

1-5.1  - zv  an^  actual  forms  for  the  first  three  weight*  are 


iLal=...«o,;^=^=...  = 8k; 

*:  s\  *!  *■ 

and  <r,  -^<ra+...  +^+r|T  Tt+...-f  Vf^O* 

Froi'wxJing  as  we  did  in  tho  case  of  the  single  ^t«Z,n°^ii  h 
find  fur  a given  total  degree  » + f,  the  vonthl U°t ‘ 19 “ 

exprewe*  mineibilitv  is  of  total  degn»  - "*  , . ofthc 

efficients  <r  and  r ; combining  ibis  with  the  knowlw  g j 

gener.itiug  function  of  asvzyg**t»c  forms  of  degrees  , * 

tiiat  the  pcrpctmstits  of  ther-e  degiuat  are  enunieratea  . 

rs*+r-‘.1  

and  this  ia  true  for  S-0’  = 2 as  w ell  as  for  other  values  o.  0 
(compere  the  case  of  the  single  binary  form). 
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Ohaen-e  that,  if  there  he  more  than  two  biliary  forms,  the 
anight  of  the  simplest  perpetuant  of  degree*  0,  O',  0Tt„.it 
2#+r+r»F.. -1  _ j(  M CAa  I*,  fl0cn  by  reasoning  ef  ft  similar  kind. 

To  obtain  information  concerning  the  actual  forms  of  the  tier- 
petuanta,  write 

(1  +*i»)(  1 4 ***)... (1  +4TS*)  * 1 4 A,ar+ A^r3+  + A*r* 

(1  4 r,x)(l  + fa»)...(l  4 tvx)  ssl  + BjX  + 4 ...  4 

where  Ax+B,=0. 

For  the  case  0 = 1 , 0'=1 , the  condition  is 
cxrx  _ A,B,ssO, 

which,  «uce  Aj  + B1=0,  is  really  a condition  of  weight  unity. 
For  w=l  the  form  is  A,^  + B,ft„  which  we  may  write  a^fr,  - a,6«= 

; the  remaining  perpetuants,  enumerated  by  - , 

Jutc  been  »et  forth  above. 

For  the  case  0=1,  0’~2,  the  conditfou  is  <r,r,->-,  = A1B;,=0 ; 
and  the  amplest  perpetuant,  derived  directly  from  the  product 
AiUj^is  (21,!* ; the  remainder  of  those  enumerated  by 

j _ - i _ a may  he  represented  by  the  form. 

(lA«+1y2**a  + 1}*- ; 

\ and  each  assuming  all  integer  {including  zero)  values.  For 
the  case  Q -9* = 2,  the  condition  is 

'iWrK  + *iX*i  -FrjXir,  + ra)  = - A \ B,Bg-  A,  ASB|  = 0 . 

To  ropitwnmt  tlie  simplest  perpetuant,  of  weight  7,  we  may  take 
as  haw  either  AJBJij  or  AjA^B*,  and  einoe  A,  * B,  -0  the  former 
w equivalent  to  Aj A*B-  and  the  latter  to  AJ3,Bf ; so  that 


S»iocting  th«  product  A;B4B,B!,  »<■  find  the  simtihwt  p«. 
petuant 

(1*)4(432»)s  - (1^432*1),  + (l*U432Vh  - (l)#(t32»l*}4 
. , , 4o«(4323l% 

a uu  thence  the  general  form 

due  to  the  generating  function 


1-c.l  -;A1 -r1, 1 -j«- 


The  aeries  may  I*  continued,  but  the  calculations  soon  become 
very  laborious. 

Three  Binary  Farm*. — Taking  the  partial  degrees  of  a sera- 
invariant  of  three  binary  forms  to  he  0,  O'  t 0*,  an  easy  generaliza- 
tion of  the  foregoing  leads  to  the  generating  function 


- , «v  AtBlB!  yield*  (2)«(2 

S ^ue  to  A,A,B|  merely  aiffera  from  it  in  sign. 

We  will  choose  from  the  forms  in  each  manner  that  the  product 
w letters  A is  either  ft  nowar  of  A„  or  does  not  contain  A. ; ibis 
rule  leave*  us  with  Ajfc.B*  and  A B,B?  ; of  these  forms  we  will 
caooee  that  oaa  which  in  letters  B is  earliest  in  ascending  die- 
trooary  order ; thia  is  AJBjB*,  and  our  earliest  perpetuati  u 

*»d  thence  the  general  form  enumerated  by  tile  generating 

hMtiuaiX=iw-<vh 

(2M-*yic  i Win 1 « i-.),  + 

i ;*•  • >••  * 'j.:2«+';s. 

K.i*  tbo  eawj  — 1 , the  condition  is 

Wih!*i + n)>i  + t,;>, + *a,bs  + a;b,B,»o. 

B-  lb'  Witt  «l«|.t«l  we  1*1,.  A;B,B„  which  gives 
UV32).  - (i;.tMi).+«,'32i,;.> 
d"  simplest  pcrmtauit  of  weight  7 ; n if ! thcnco  the  general 
,wni  ettumeretod  by  the  generating  function 


1 -S.l  1 - j4’ 

vir.  :-(l *‘,-t}u(3«4  V»+V.„  + o0(a''*  f V*'*  *1*>+*X, 

For  the  caw  9=*2t  O' =3,  the  condition  is 

+s^{cr,  + r, ) tr,  + r,)(w.  + r, K<ra  + v,){(rJ+Ta){<r.j  + t8) 
x (rj  + ^(tj  + TjXr,  4?^  = 0. 

The  calculation  results  in 

- A | B3ILB f - 2A  5 B3B*I1’  - A ’ BtB *B?  + A ? B’  B,  - 2A*B*B,B. 

- AJBJ BjB®  4 A’BIB’Bi  + AjjBI B’BJ  4 AJBgBJ  - 2A*B»  BjBJ 
+ A3lljHt=0. 

Bv  the  rules  wc  select  the  product  A$B3BuB!,givin  ig  tho  simplest 
l^rpetuaut  of  weight  15,  viz. * 

(2V,321*)*  - (2*1  )a(321)*4  (2tP}il(32)4  ; 

*nd  thence  the  gem  nil  fonu 

C-‘,+ *Ua'’ 1 V’+  - ...  r (2*1  + ,1'1+ 

due  to  the  generating  function 


(1  -r)(l  -**)M  - J1)* 
or  ^ — 1,  O'  j=4,  the  condition  is 

+ r,Ks,  4 Tj^tr,  4 7j)(«r,  4 r4)Il(r#  4r,)-0 ; 
uu»  calculation  gives 

4>'VA ! «i  + A,B,  s BJ(  - BJ  - A,B,B, -AIB,-=0. 


n -'Xi -n-v  -«fKi  -«xi  -<^...(i  -s»xi  -vio  - A-n 

of  the  aayzygetic  forms.  If  we  place  as  numerator  to  this 
fraction  j*  ' ^ ^ - 1 _ j wo  obtain  the  generator  of  the  perpetu- 
ant*.  To  obtain  repre^ntative  forms  of  perpetuant*  we  require 
a general  solution  of  the  partial  differentia]  equation 

("w,+flvl+-  ) +(^+*1./tJ+  ■)+ 

(^+f4+-)=o> 

or  say  0*  4 0*  4 0«  = 0. 

The  general  form  of  solution  of  0*40,  = 0 we  have  seen  to  bo 

(sV\.  «•’*). 

the  expreasiou  consisting  of*4l  terms  and  tlic  coefficients  being 
alternately  +1  and  -1.  Denote  this  by 

| ( 2 V\„ i | . 

Now  construct  the  expression 

(i  V*ja‘  . . ../*  ’)c 

4 V*s r), 

continued  to  *4 1 term*  and  denote  it  by 

| (iVn\..r‘‘r%(i,rv,...«rr‘x  | , 

and  verify  that,  if  it  be  operated  Upon  by  Q*4  0n  the  effect  is  to 
change  t into  1 — 1.  The  cousequenee  of  this  is  that  if  wo  form 
the  expression 

(sV...c),  I (iV,s*"...c'*',),(r2N3“*..  e*)'  | 

- fi  2'vv.d'*).,  | (i*  - ’2V*..  A\(iw./''),  j 

+ (l32"*3*J..  «**)„  i 

continued  to  / 4l  term*,  we  obtain  a solution  of 


pose  0,  (f , and  if  to  b<-  in  ascending  ordor  uf  magnitude,  and 
denote  tide  lbnu  by 


To  find  the  enumerating  generating  function  of  these  forms  sup- 
~ * ' isceuuin,  ’ “ f‘  1 ’ 

In  constructing  this  wt  have  a chokw  of  two  places  in  which  to 
place  the  j>art  1,  three  place*  in  which  to  place  the  jtart  2,  and  so 
ou  j hence  the  generating  function  is 


l-i.l-j3.l-.-9. ..  1 -:*.!•  r.l-il’.l- 


precisely  that  of  the  a»yzygetic  forms.  Ileuco  the  constructed 
expression  may  bo  taken  to  be  the  general  expression  of  an  asyzy- 
getic  form.  This  idea  is  easily  guneralhable  to  the  case  of  auy 
uuuiImm'  of  binary  forms.  St  run's  form  of  aeiuin  variant  bciug 

•“t  ^1*1 + '1*5  + — + a*a9  + tiA  + r& + — + Tr^r + «Wi 

+ <W»+«.  + frTrK 

the  first  case  to  consider  is  0=.],  O'  - 1,  ^ = 1,  loading  to  the  con- 
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dition  .,r,.,  = A,B,t‘1  = 0,  where  A,+  B,+C,=0. 
choice  of  all  product!  for  our  base,  vul, 

bjc,.  B,c;,  a;c,,  A,q.  a;b,.  a,b;. 

and  these  yield  respectively 

| u.a’WO.I.I  0,(1).  O’).  I ■ 

| (1*)A  (1).  1 . 1 (DA  OV. ! ■ 

| (1*)J1).  £.  1 . 1 11W1V.  I. 

Taking  the  product  A;R,  and  tho  corre.ponding  font 

I (l’UU*  I 

we  find 

I <Di(l)e  i <o-  I (1WM*  l«i+  I «otl)i  I 

= 0*3*,  - - (°A  - SrttW + ("A  - awi » 

the  simplest  perpetuant  of  the  kind  ; the  general  form,  given  by 
the  generator  , f,  being 

|(iI'+I)«(i‘1+,V.I- 

Similarly  for  4 binary  form*  the  simplest  perpetuant,  of  degree* 

1,  1,  1,  1,  is  (corresponding  to  product  AJBJCj) 

KiWiWiIi 

and  has  the  expression 
W i^4  ~ 

+ «3i  Vi'  - 4 VflA  +■  ~ , . 

+ «,(  - 3 Vrrf«  + 8VA  + <***V»a  “ MA  + 8iM) 

+a4(6Vid*  - 66^1^  4 VA _ + Virfe  “ *¥r») 

4 «»{  - 10V]d,  + 10*^!  - r lOftjtv/J 
+ (*([  + lShfado  - l**i<vf0b 

V.  ResTRICTF-D  SCWTITUTIOS*. 

We  may  regard  the  factors  of  a binary  n4*  equated  to  rero  as 
denoting  « straight  lines  through  the  origin,  the  co-ordinate* 
being  Cartesian  and  the  axes  in.  lined  at  any  angle.  Taking  the 
v ariabloa  to  be  or,  y and  atfecting  tho  linear  transformation 
afaakj.X+MiV, 
ysXjX  + MjV, 

60  that 

\,  + |iA  a.  \V-\ 
v _ ^ X Y _ . 

J-”  Y ’ X"  y ’ 

+ Ma-Mj- 

it  is  seen  that  tho  two  lines,  on  which  lie  far,  y\  (X,  Y),  have  a 
definite  projective  eorre*f*>ndenee.  Tho  linear  transformation 
replaces  points  on  lines  through  the  origin  by  corresponding 
points  on  protectively  corresponding  lines  througu  the  origin  ; it 
therefore  replaces  a jienoil  of  lines  by  another  pencil,  which 
corresponds  projectivelv,  and  harmuuic  and  other  properties  of 
]»encils  which  are  unaltered  by  linear  transformation  we  may 
ex  poet  to  find  indicated  in  the  invariant  system.  Or,  instead  of 
looking  Upon  a linear  substitution  as  replacing  a pencil  of  lines 
by  a protectively  corresponding  ]ieucH  retaining  the  same  axes 
of  co-ordinates,  we  may  look  upon  tho  substitution  as  changing 
the  axes  of  co-ordinates  retaining  the  same  pencil.  Then  a binary 
n*\  equated  to  zero,  represents  n straight  lines  through  tho  origin, 
and  tho  x,  y,  of  any  line  through  the  origiu  are  given  constant 
multiples  of  the  sines  of  the  angle*  which  that  lino  makes  with 
two  fixed  lines,  the  axes  of  co-ordinates.  As  now  axes  of  co- 
ordinates we  may  take  any  other  pair  of  lines  through  the 
origin,  and  for  the  X,  Y corresimndiug  to  r,  y any  new  constant 
multiples  of  the  sines  of  the  angles  which  the  line  makes  with  ' 
the  new  axes.  The  substitution  for  x.  y in  terms  of  X,  Y is  tho  j 
most  general  linear  substitution  in  virtue  of  the  four  degrees  of 
arbitrariness  introduced,  viz.,  two  by  tho  choice  of  axe*,  two  by 
the  choice  of  multiples.  If  now  the  ttu  denote  a given  pencil  of 
lines,  an  invariant  is  the  criterion  of  tho  ]»encil  possessing  sonto 
particular  pm|*crty  which  is  indoj-endent  alike  of  the  axes  and  of 
the  multiples,  ana  a covariant  expresses  that  tho  panel!  of  lines 
which  it  denotes  is  a fixed  pencil  whatever  be  tho  axes  or  the 
multiples. 

Besides  the  invariants  and  covariant*,  hitherto  studied,  there 
•re  others  which  appertain  to  particular  cases  of  the  general 
linear  substitution.  Thus,  what  have  t>een  called,  semin variants 
are  not  all  of  them  invariants  for  the  general  substitution,  but 
are  invariants  for  the  particular  substitution 

*»—  Malt* 

Again,  in  plane  geometry,  the  most  general  equations  of  substitu- 
tion which  change  from  old  axe*  inclined  at  to  new  axe*  in- 
clined at  « =£-«,  and  incline’ I at  angles  a,  ft  to  the  old  axis  of 
sr,  without  • hange  of  origin,  aru 


sin  fw-aly  siu{«  - /J) 
sin  w * sin  w ' 
sin  fty 

yss  -»■- 


X 


UD  U 

a transformation  of  modulus 

tin*/ 
sin  w * 

The  theory  of  invariants  originated  in  the  discussion,  by  Book, 
of  this  system  so  important  in  geometry.  Of  the  quadratic 
ax3  4 ‘Ihry  + ey*, 

lio  discovered  tho  two  invariant* 

ac - V*,  a-26cosw  + e, 

and  it  may  l*c  verified  that,  if  tho  transformed  of  the  quadratic 
llO 

AX’+SBXY+CVV 

A - 2B  cos  w'  + C « ( j”  “ )"<“  - 2^ co. " + «)• 

! Tho  fundumonUl  fact  that  ho  discovered  woe  the  invarienoo  of 
■c'  + Scos <ixy+!?,  vix. — 

x“  + 2coaui,a^=X,  + 2cosu'Xk +1  . 
from  which  it  at.lwirs  that  the  IWiian  invariant.  <do^+2taj  + / 
.ire  nothing  more  than  the  full  invariant,  of  th.  Kuiuluneoue 
quadratics 

«.»«  4.  '<mw  +■  ip.  i-  t A»  m»  m *s  • v • 

In  general  the 


«*3  + 2 6xy  + |r*,  ar*  f 2cos vry+y*, 


the  word  invariant  including  here  covarUut  In  mm  W« 
lloolian  system,  of  Urn  general  u coincidsiit  »10>  **• -m 
olUnru,  »y««n>..of.th0,“‘'  c^idir  th.  tranr- 


Orthogonal  Sy$tem.— In  particular,  if  w«  , 

formation  from  one  pair  of  rectangular  axes  to  another  {air 
rectangular  axes  we  obuin  an  orthogonal  8y*temwhj«j»  ^ 
now  briefly  inquire  into.  We  have  cosw  -oosw 
stitution  _ . 

x,=cosOX|-  sincX^, 

*3  = sin  9 X,  + co*  tfX. , 

with  modulus  unity.  This  is  called  the  direct  orthogonal  sub- 
stitution. because  tbe  sense  of  roUtioa.from  the  axi.  i 
axis  of  X,  ia  the  same  as  that  from  that  of*,  to  that  of.*r  « 
the  senses  of  rotation  bo  opposite  wo  have  the  skt  * o 
substitution  , 

— cos  + sin  0Xt , 

Xy-  sin  0X,  - cos 

of  modulus  - 1.  In  both  ..«*  ^ aud  A cogredi.ut  with 
xt  and  x. 2 ; for,  in  tho  case  of  dirix-t  substitution, 

and  for  skew  substitution 

d nd  „d 

di iS 


= co  *0 


tfXl+*iD('dX1- 


d . A d Ad 
^=sm^-c°s^. 

Hence,  in  both  cases,  contragrediency  and  cogrodiency  are  idonti  *1, 
and  contravariaut*  are  included  in  oovanants.  « 

Consider  the  binary  n**,  (<*iJCi  and  the  « inx 

stitution 

Xi  = Wi  - mA*  > 

X-3  = flX  |+^Xol 

whore  k*+M*=f  I k,  m replacing  costf,  mu*  relatively.  In  <•» 
notation 

aM=a\X\ 

observe  that 

Suppose  that 
is  trausformed  into 


o*=«A  + ,,A* 

aB=bI=ct~ ... 
Ai»Bx=Cx»... 


thou  of  CWUM  (ABl  = (o»  the  fun.len.euUl  fact  which 
tf*  the  theory  of  the  general  linear  aubftitution  j n° 
have  adilitional  and  equally  fundamental  facts;  for  since 

At  =V»t  A-;t=  - p»l|  AV«  , 

A,v  = A*  + A1  = (V+  -rt-  • 

A n = A,  B,  + A,B*  = (X’  4-  5 

(XA)«X,Ai-XaA,  = (X^  + iovi)(ri«»i+X*»)  .... 

- ( - fur  j 4-  Xxi)';\«i  + fut^'i  = (X*  + #**)(*!»*  ~ Wi)  ' • ’ 
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■bowing  that,  in  the  present  theory,  «»,  and  (xa)  possess  the 
invariant  property.  Since  xj  4*}  =x„  we  have  six  types  of 
symbolic  factors  which  may  be  used  to  form  invariants  and  co- 
variants, viz.— 

(4  a„,  a*,  (xa),  a„  x,. 

The  general  form  of  covariant  is  therefore 

(eA^ac/^frc)**. . . . 

x(XA)t,(XB)*<(XC)t*...AliB^c!j...X”. 

If  tliis  be  of  order  « and  appertain  to  an  nu 

2fc  + 2i  + 2m  = e, 

A,+A,+  ...4  2*,+yl+/*+...  + *»  + Jj»«, 
hi  + Aj4...  4 2it+ji  +js+  >•*  + A‘44f*  = »», 

A*4  As  4...  + 2ij+</f+/*4- ...  +^a+  l$=n  ; 


via.,  the  symbols  o,  6,  e, .. , must  each  occur  n times.  It  may  denote 
a simultaneous  orthogonal  invariant  of  forms  of  ordors  itj,  n a, 
the  symbols  must  then  present  themselves  »i,  «*,  «*...  times  re- 
spectively. The  number  of  different  symbols  a,  b,  e,...  denotes 
the  degree  0 of  the  covenant  in  the  coefficients.  The  coefficients 
of  the  covariants  are  homogcnoouB,  but  not  in  general  isobaric 
functions,  of  the  coefficients  of  the  original  form  or  forms.  Of 
the  above  general  form  of  covariant  there  are  important  trans- 
formations due  to  the  symbolic  identities : — 

(abY-=v„lh  -«J  i (*><)* =a„arJ-<i5  ; 

Rs  a consequence  any  even  power  of  a determinant  factor  may  be 
expressed  in  terms  of  the  other  symbolic  factors,  and  any  uneven 
lower  may  be  expressed  as  the  product  of  ita  first  power  ami  a 
function  of  the  other  symbolic  factors.  Heme  in  the  above 
general  form  of  covariaut  no  may  suppose  the  exponents 
Ai»  Aa,  A|,...fci,  A*a,  kg,... 

if  Hi e determinant  factors  to  be,  each  of  them,  either  »ro  or 
unity.  Or,  if  we  please,  wo  may  leave  the  determinant  factors 
untouched  and  consider  the  exponents  /i,  h,  ••  to 

!>«,  each  of  them,  cither  xero  or  unity.  Or,  lastly,  we  may  leave 
the  exponents  A,  k,  j,  l untouched  and  consider  the  product 

to  be  reduced  either  to  the  form  where  g is  a symbol  of  the 
wies  a,  b,  c,...  or  to  a power  of  xr  To  assist  ns  in  handling  the 
symbolic  products  we  have  not  only  the  identity 
(a6)e,  + (Ac>a,  + (rt»)A**0, 

bat  also 

(aA)x.4(te)a#4  (xa)6,=0, 

(aA)a,4(6e}a«  + («*)a*»0, 

sad  many  others  which  may  be  derived  from  these  in  the  manner 
which  will  be  familiar  to  students  of  the  works  of  Aronhold, 
Clebsch,  and  Gordan.  Previous  to  continuing  the  general  dis- 
cussion it  is  useful  to  have  before  us  the  orthogonal  invariants 
and  covariants  of  the  binary  linear  and  quadratic  forms. 

For  the  linear  forms  o^r,  4a]rJ=n,=|j1  there  are  four  funda- 
mental forms, 

(L)  ox=avzl4ajx,  of  degree-order  (1 , 1), 

(ii-)  xa=x*l+x\  „ (0,2), 

(iiL)  (aw) *«,*,- tip*,  „ (1,1), 

(iv.)  a*  = aj  4 a?  „ (2,0), 

(iii)  and  (iv.)  being  the  linear  covariant  and  the  quadrin variant 
respectively.  Every  other  concomitant  is  a rational  integral 
function  of  these  four  forms.  The  linear  covariant,  obviously  the 
Jacobian  of  at  and  x„  is  the  line  perpendicular  to  aM , and  the 
vanishing  of  the  nuadrin variant  n»is  the  condition  that  a,  passes 
through  one  of  the  circular  points  at  infinity.  In  general  any 
pencil  of  lines,  connected  with  the  line  a,  by  descriptive  or  metrical 
properties,  has  for  its  equation  a rational  integral  function  of  the 
four  forms  equated  to  zero, 
bor  the  quadratic  4 2a,.rJz^4«vx3,  we  have 

(».)  a* = Sj**  4 4 , 

(iL)  *,-x{+zJ, 

(iii.)  («A)*®2(ii0aa-a;), 

(iv.)  aa = a„ 4 n, , 

(r.)  (awVi, • 

This  is  the  fundamental  system  ; we  may,  if  we  choose,  replace 


(ad)1  by  o2=aj4  2rt*40j  since  the  identity  -a$={aA)*  shows 
tho  syxygetic  relation 

(a#  f «,)s - (aj  + 2®*  + a3)  = 2(«V»a  - oj). 

There  ia  no  linear  eo  variant,  since  it  is  impossible  to  form  a 
symbolic  product  which  will  contain  * once  and  at  the  same  time 
appertain  to  a quadratic.  (▼.)  is  the  Jacobian  ; geometrically  it 
denotes  the  bisectors  of  the  angles  between  the  lines  <i|,  or,  as  we 
may  say,  the  common  harmonic  conjugates  of  the  lines  a]  and  the 
lines  jv  The  linear  invariant  a»  is  such  that,  when  equated  to 
zero,  it  determines  the  lines  «J  as  harmonically  conjugate  to  the 
lines  z* ; or,  in  other  words,  it  is  the  condition  that  a]  may  denote 
lines  at  right  angles. 

To  resume  the  general  discussion  we  recall  the  relations 
A j = \o  k , A,  = ->uij4  Aflt, 

and  put  X=Xi=>4;  =a=Aa» ->i| ; 

so  that  A, ■«*■(«#»). 

Aa  = fl„  = (Xo) , 


giving 


At*  A,  A,=ox 

= (om)  * ~ *«V = aA  ” )*  =*  («m)  * k(ha)k 


aM-aV'V*,)"  = {<•**>  + • v\K 

- {«»x,  + (Vi)X,}*«  {(«m)X1  + (V,)X,}*  ; 

four  forms  of  expression. 

The  polar  process  is  available  here  to  an  enhanced  degree.  For 
put 

/=aj,  **(»*)*, 

we  not  only  have 

Jc  m-k  k 

r,=ax  v 

but  also 

*J=*(a»)""fc(ya)  ; 

and  just  as  the  substitution  of  *.  4 x4  4/ya  for  X|,Xj  converts  as 
into  «,4*«„  the  same  substitution  converts  (j»)  into  (xo)  4f(ya), 
and  tho  symbolic  power 

{(*°)4f(y«)}" 

may  be  regarded  as  the  generator  of  jwlars  of  (xo)".  Note  also 
the  result* 


where 


s(* a)"*  =*r,(ya)i 


w4“*s|"(,e)— (s  O’ 

Indicating  processes  analogous  to  the  polar  process  by  which 
0“  is  converted  into  <£~\ya)\ 

(xo)11  is  converted  into  (m)nmk*l9- 

Combining  the  processes  we  find  that  we  are  in  possession  of  a 
process,  equivalent  to  a compound  partial  differential  operation, 
by  which  a*  can  be  converted  into  o"  t*«J,(jw,)i*»  ant*  ono 
also  by  which  (xo)"  can  be  converted  into  (xa)n  1 ^(y®) 

We  already  know  that  the  polar  a”  >*g  satisfies  the  jartUl 
differential  equation  of  the  second  order 

^“__JSL=0; 

GW* 

and  the  performance  of  the  ojwration 

_ JL.  (JL-JL) 

fm-k)Jc\teidya  c^yj 

has  l icon  termed  the  Q jn-ocess.  As  rogards  the  new  forms 

«,=a7’l(y®)*»«s =(*“)'*  *a|P» 


since 


&i?yi 


= (»  - k)liza)' 


CXJTh 
?*«* 

fa&fi 

cxjfya 


(y«) 

i-l-l  k- 


ayOg, 


(-a,o*). 
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we  find  that  they  both  satisfy  the  partial  differential  equation  of  | 
the  second  order 

c*it'yi  cjyy3 


and  the  operation  indicated  occupies  the  same  position  in  regard 
to  the  new  forms  that  the  U process  does  in  regard  to  polars. 
Gordau  finds  it  convenient  sometimes  to  denote  the  U ojnsratiun 


by  j j —(ry)  symbolically.  In  the  same  symbolism  the  new 

process  O is  denoted  by  x1yl  -f  Xtfa = Xr 

Lot  0(/)  = — (jJSL+j^-V 

m.iiVcfiT'i  a»W 

the  operand  being  any  form  pz  7". 

Then  Oa”(p6)n*(aA>*""1(p6),l‘,t 

and  thence  0*a"(y&)*  m («&)*«*  ” *{  y&}n  ’ k J 

also  * (o6Ka*)"1  ~ *6*  “ * 1 

and  thence  0*(o®)*Ay  «(■&)*{«*)*  *1 

which  should  be  compared  with  the  result 

a»4*  Will  » it  ts  1 tS “ k 

a«,&y  = (o*)a,  . 

Moreover,  it  is  easy  to  see  tliat  (jw  ,i"‘(ya)"  satisfies  the  0 equation, 
and  that 

0*{aDfl)"\y6)*=  (aA/(j»)",*~A(y&)’»“* 

We  may  catalogue  results  as  follows 

Ok  *»,»  t m-k,n-k 

asbv  = <**»,  6y  , 

Qlr,_  .m-k  n-lc 

(*a)  Ba,(a>)  y,  , 

ofy»)*lJ  ={«b) 

The  im]>ortant  point  is  that  we  always  obtain  symbolic  products 
when  we  o{*erat<-  with  U or  O on  symbolic  products.  It  is  clear 
that  we  may  write 

oW.>; 

nV.IV)*  —{-^u\f/abfa^~l:~hyb)%~^ 

oVc»,)"t;  ■<- 

nViaartyW"  = U)‘«lcW* " ‘ " W " ‘ ! 

foreshadow  jug  an  extension  of  the  process  of  transvcction  which 
will  be  reached  later. 

The  co- polar  processes,  by  which  a"  is  converted  to  u*“*(yi»)*p 
and  (xit}*  to  (xo)n  *»£,  are  representable  by  writing  x -ty  , 
lor  *x,»g  in  n",  and  for  xlfxa  in  (xaj1* ; for 

«;  become* 

and  (io)*»  becomes 

{(an) + /«,}■ 

The  combined  polar  and  co-]»olar  process  on  can  bo  obtained 
by  writing  x,  -t(yt)  ,x.t+yt  for  *i,x*  and  expanding  in  powers  of 
<i , t9  ; for  then  aM  becomes  nt  + (Wya)  + the  it“  power  of  which 
generates  the  functions ; similarly  if  the  function  bo  {xu)*  we  can 
substitute  xx +/f,xa+(fy)  for  X1.X3.  converting  (xw)  into  (xn)-f- 
+ and  the  h!*  power  generates  the  pour  functions. 

To  find  the  polar  and  oo* polar  functions  of  the  product 

write 

This,  obviously,  arises  from  yj* 11  when  we  write  rrj  + (v(),  it 

for  x ami  x iny”'1"’,  ami  take  the  co-factor  of 

Sineo  s 

(y.  + + '2Pr)"M=  (n.  + (,'pa)  + (yi.)-'t.  + (,{y6)  + W,)», 

Gi  ‘ 1 = coefficient  of  fk|rk*  in  the  product 

(a. + fi(s»)  + fjo,  )-(»,  + (,( yi)  + (jt,;.. 
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(ii)  in  descending  order  as  regard*  the  cxt*»nents  of  tw  and  (yu ) ; 
(iiL)  in  ascending  order  in  regard  to  tile  ex  ponent*  of  <i„  (yA),  and 
h*.  We  have  then  the  notion  of  adjacent  aieni Iters,  and  we  can 
show  that  the  difference  between  any  two  adjacent  members  is 
either  divisible  by  (c*A)(asy) , (aA)^  or  (aA;y>t  and  the  theory  of  the 
polar  members  may  be  proceeded  with  in  the  u.-ual  manner. 

The  process  of  transvection  can  be  extended  in  the  same  way 
as  the  ]iolar  process.  Of  two  forms 

/=«?.*=»; 

vro  deline  the  transvectaut  of  orders  kt  l to  be 


and  similarly 


. ,.Jfc  / m-k-l.n-k-l 
= {oij  atpx  bx  ; 


{«?, (rf)"}1-'  =(-  fa^abla?-*- W*'*. 


(my-h 


the  same  degree  • order.  To  see  how  this  is  take  the  linear 
operator 

f d ( d \ 

and  further  the  ojierator  of  order  k 

obtained  by  symbolic  expansion. 

Then 


■(4)‘* 


{(•«)“  £}M  =(-/•%*> W 

and  if  the  forms  be 

and  similarly 

{(*♦)*  >*♦*(**)*’*  wr  k *» 

and  the  intermediate  processes  also  in  the  Home  way.  Taking  a9 
before /= a x,$  = bx,  we  find  that  the  process  of  trauavoetion  of 
order  h + f ij  equivalent  to  the  performance  of  the  differential 
operation 

/ ?/ f£_jZ %t\k(X  £*  + V j*Y| 

Vex,  cz,  \c*x,  aex 

omitting  a mere  numerical  factor.  Tlie  multiplication  of  ©itera- 
tions is,  of  course,  symbolic,  »o  that 

a 

br\ dx£ 

We  will  now  give  sorno  examples  of  trails  voetanta. 
fir.  gr.  if/=o *,£  = &*, 

(/»$/'*“ (aAJaJt, = (a/,  - f/jfr^r*  + (oyA*  - txA)riat_-  __  _ _ 

+ + rts^*)ri  * 

(/  ,^j,’,=(a6)9=a0A.-  2a, E,  +o.J>a , 

(/i^)1,I“(aA)«>'=a^j  - aiAa  + aiAs - i 

(/ » £)° ' * = «H  = Vb  + 2a , A,  + , 

live  orthogonal  concomitants  of  two  simultaneous  quadratics 
obtained  by  simple  transvoction.  If  a,  A be  alternative  symbols 
if  if)1’*  and  (/t/')1,1  vanish  identically,  and  wo  arc  left  with  the 
quadratic  covenant 

C f i/T”  =(«;  +«?)*;  + 2(0^,  + a,**,)*,*,*  («?  + «})**  * 
and  the  two  invariants 

(/,/•)"•=  »;+ai;+«l. 

We  may  proceed  hv  trnnsvection  from  the  forma  («*)«*  and 
(a*)1.  Observe  that 

(a»K  =<*»*?  - (a,- - *x*\  . 

(xa)a=Oy»*  - 2^®,*,+^  ; 

{ («.)*.  fr*  } ' =O^Ml)&x 

=(«A+«A)*!  - (i/„  - SAj^A  - (aA  + o/vr| ; 

{(«.)*, i||}0, *=- («*)(«.)*, 

= - ! («A  - «A,)*i +( -A&i+“A+“  A - "»VrA + 

{«A  - “AM } > 

{(«)*, (rf),),'°=(«4)(x«Xrf) 

“ («,A,  - n,A,  )*•  - (liyA,  - « V06rixs  + (<»iAi " "AM  » 
where  observe  that  this  form  is  obtained  from  (<iA>»A  hy  writing 
r*a»*i  *D  place  of  x, , sr^,  a process  which  is  always  invariant, 
from  ono  covarUnt  we  can  in  this  way  always  derive  another  of 


so  that 


and 


(4)  )l<*"  *■ 

(4) W-<  - 


thus 


Hence  the  operation  of  writing  -a*  x,  in  place  of  x„  Zj  in  any 
form  «»*  or  (wi)*  is,  disregarding  a numerical  factor,  equal  to  the 
performance  of  an  operation  of  order  n.  Hence,  when 

this  operation  is  performed  upon  any  symbolic  product 

(*0 

of  order  n in  x,  it  effectively  produces 
Thu  operations 

(4).(4)’-(4)‘ 

when  performed  ui>on  «*  or  (a**)11  produce  the  » + l covailants, 
of  order  », 

o* , (xw)aj[ “ \ Uoj'oJ  ~2,  ■■  .(»*)* } 
which  wo  may  conceive  to  lie  generated  by  the  expansion  of 
+ that  is  to  say,  by  giving,  in  the  incre- 

ments -rXo,,  - X«i,  respectively.  W«  have  a relation  connecting 
any  two  quasi* adjacent  covariauta  of  the  scries,  for  sinoo 

ax  4 (a»)*=<AA, 

which  shows  that  the  sum  of  every  two  quasi  adjacent  covariants 
contains  the  factor  The  identity  obUins  whether  n be 

the  onier  of  the  original  form  or  no.  From  it  may  be  derived 
others  of  the  kind 

«'"*«£■ "'+2 + a(»W ‘^+  8 

ss  a J(a»/  " “ 1 * ~ y. 

These  relations  indicate  that  these  covariants  do  not  constitute 
a fundamentally  irreducible  set  of  covariants  ; for  the  covanant 
ua(xa/~2ax~^xxt  is  the  product  of  aj.xa/  'a*  f , x,  each  of 
which  is  a oo variant ; and  similarly  a~a{x*f  *i»*  p xx  in  the 
product  of  4(»)p-3«r'‘"2  of  which  U a covariant. 

Between  the  »»+  1 oovariants  wo  can  establish  n -1  independent 
relations  giving  a - 1 reductions ; the  system  is  therefore  reduced 
to  two  forms  which  we  may  take  to  be  -4  aQC*  . So  also, 

in  regard  to  any  covariant  we  need  only  consider  the  further 

form  {x*)4>£~1,  / B\ 

A process,  somewhat  similar  to  transvoction,  may  like 
be  iK*rformed  upon  a single  form  ; tliis  is 

o*  ?s0 
cat J + c*I 

iu  analogy  with  the  notation  x\  +x\  = xx. 

We  have  . 

^(^^3>j=aK.r8. 

a covariant  of  ilegrec-order  1 , » - 2. 
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'While,  in  general, 

/??!>,  »!  t « 

To  ftw  results  it  is  useful  to  add 

/ 2*  , ?\l  »-],  a (n-\Y.  k n-tk-\'s 

£r.  yr.  from  the  quadratic  a\  we  derive 

<»«=«?  + «3  sss®*  + °*» 

from  the  cubic  a\  the  linear  covariant 

a^/ix  = («#  + o*)»i  + (oj  + <**)**» 

and  from  the  cubic  covariaut  afyxa)  of  the  cubic 

<*«(»»)  = (*i  + «*)*i  - («o+«*)*ti 

a linear  covariant  otherwise  obtainable  by  oj>«  rating  upon  dafli 

**  <>__  a 

Xi6rj 

Similarly,  from  the  quartic  o^,  wo  obtain  the  quadratic  covariaut 

a<f%\  =={0,+ o*)x \ + 2(o,  + a? 1 x,Xa  +(02  + 04  )*J , 
and  the  invariant 

£»?,  = «,  + 2ot  + *»4. 

It  has  been  shown,  by  Sylvester,  that  all  orthogonal  covariants 
satisfy  the  jmrtiul  differential  equation 

So*  • + 20j»—  + ...  + IW(,_l>ry 

col  Jco,  cam 

- +i,4~^l=o’ 

which,  in  the  notation  employed  in  a previous  jage,  is 

0.-0.4-(4)=°. 

If  thon  a covariaut,  of  order  t to  an  »to,  be 

=Ci*, 

the  ojieratiou  produces 

s - oa:.c*+ Ctbrj  - l+l4 ' ‘ - <y*  - } , 

the  vanishing  of  which  necessitates  the  relations  which,  writing 
O,  - il*=  V,  take  the  form 

C,  - VC,  =0, 

2C--VC,  - *0*  =0, 

3Cj- VC,  - (c-  1)C,  =0, 

cC,  - VC,  _ j - 2C,.2  = 0 ; 

and  thence 

Cj  — VC, 

2C8=h:vV+i)  + (<_i)JC.. 

3 ! C3  = j Y(  V*  + 4 ) «■  3(«  - 2 1 V [ Q, , 

4 !C«  = I . V*  + 1 X V*  + 9)  + 6(«  - 3)(  V*  * 1 ) + S(e  - 1 )(e  - 3)}  C,. 
61C,=  {V{V»  + 4 XV1  + 10)  + 10(«  - 4)V(V«  + 4) 

+ 15(«-2Xe-4)}Co; 

indicating  the  manner  of  obtaining  the  successive  covariant  co- 
efficients when  once  the  leading  coefficient  Cu  is  known. 

Ex.  gr.  Taking  as  leading  coefficient  «$,  the  order  of  the  co- 
variant  is  2a  - 4,  and  the  three  first  terms 

(nJ  + iK  + SD.c;"''* 

+ 2(»  - 2)(«0fi|  +2flj«2  + rtyij)*  j"  “ 5X<J 

+ (a  - 2)  { («  - 2X«i  + 2aJ + «D + (is  - SX“0°2  + 2a  <i3  + rtj04)  } 


of  covariant  we  have  a special  differential  equation.  We  can 
infer  from  the  annihilating  ojuarator  V(V*+4J  for  covarianu  of 
the  seoond  order  that  the  function  (Va  + 4)C#is  an  invariant  of 
the  same  binary'  form. 

Ex.  gr.  For  the  binary  quadratic  «*,  a,  is  the  leading  co- 
efficient of  the  form  itself,  a covariant  of  the  second  order,  and  as 
a consequence  the  operation 

+4 

when  performed  upon  o,  must  produce  an  invariant ; it,  in  fact, 
produces  the  invariant 

aCvA)- 

Tha  amiiliilotor,  in  reaped  of  a covariaut  of  order  2a,  is 
V(V»  + '/>)(  V + V«+  «*) ; 

and  if  tha  order  be  2j  + 1 

(VJ+i*j(V1+3*)...(v*+<*I+ti+i); 

•o  that,  in  general,  the  operation  V*+  «*  upon  a leading  Co- 
efficient  of  a covariant  of  order  e produce*  a leader  of  a coranant 
of  onler  « - 2 appertaining  to  the  same  binary  form,  and  tins  mu‘t 
necessarily  bo  of  the  same  degree  in  the  coefficients. 

Ex.  gr.  From  the  Hessian  of  the  cubic  a\,  vit,  (otfrA*  *• 
thus  obtain  the  invariant 

V,  - «J+  «,»,  - oJ= 11 («*)*• 

It  -will  be  noticed  that  a source  of  a linear  covariant  is  anoihilsted 
byV'+l. 

Tkt  Bootian  .System.— The  form  ia  = (»,*,+  <W  • 

with  the  quadratic  arJ+2costw1*J4.rJ.  oj  is  transformed  to 
AJ=(a,x1  + A^r,)*.  by  the  substitutions 

Hiufw-aV  sin  (w -Ply 


am  w 
sin  a. 


X,+ 


sin« 
ainw 


of  modulus---4*  ; where  w'=£-a. 

The  problem  is  to  find  function*  of  the  original  coefficients, 
variables,  and  w,  which  by  the  transformation  Income  tlio  n» 
functions  of  the  new  coefficients  and  variables  and  * , save  as  w 
a power  of  the  modulus.  «,  and  («A)  clearly  forces  the  invariant 
property. 

Put  Wj  - «2 coa  W = 6j  - 6* <»* 

a,  - o,  cos  e = A,  - i»i  cos  w= ...  = 

Xf+XjCOeiW-^, 

CCg  + X,COBU'  = f2, 

where  alt  a,;  are  now  umbras  and  (Jt  U aro 

variables.  . . » 

Let  the  transformation  convert  ak , a,  into  A[,  A,,  vnero 

A,  - A3eo*«', 

A^Aa- A^osw', 

and  into  Sj,  Sv,  where 

H,  = X,  + X3co*  w'  = coso  ar,  + cos  («  - o)*;,, 

Sa=  Xa+  Xi  cos  = cos/J  x,  + co*  (w  - 0.»i- 
Observe  that 

xt = *j$,  + a^a = x*  + 2 cos  tcx,x, + x\ . 

Now 

v sinr9  sin  («-/3)  ‘ 

~K3t 

„ sin«  , sin(w-o) 

X2= — >*|+  xj» 


sin* 

. ain(w-a) 

A‘=- .i.rzr- " 

sin(»-d)„ 

* sin  w 
sin  w' 


Mil  W 

sin  a 
f — o. 
sin  u 

t *jp^f, 

sinw  5 


A suns  {tostw/SK-cos/Jn,), 
1 sin  u 

A,=  51-^  ! - cos  (u - ubh + COS oej  ; 
- sinw 


It  mav  bo  gathere*i,  from  tho  above  relations,  that,  for  oovariant* 
of  orders  0,  1,  2,  3,  4,...,  the  leading  coefficient*  C„  satisfy  the  whcnco  it  can  be  shown  that 

Kl“*li<“u  vc  =0  ' <XA)  = X,A,-  XA  = X.CA,  - A,  cos  w)  - X^A,  - A,cos«) 

(V»+l)C,-«i  =SJ“(xs)i 

V(V*+d)C,=0, 

(V’+1X',,+»)C,=0, 

V(\'*+i;(\,,+i6X:„=o, 

respectively.  It  is  thus  important  to  notice  that  for  each  '•Her 


from  which  we  learn  that  (aw)  possesses  the  invariant  property. 
■ Further,  it  may  be  verified  that 

/sinw'V  . /sin  w'\*  . 

\»uxv  ) f‘a  ’ B \sin«  1 
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so  that  <i0,  possess,  each  of  them,  the  invariant  projierty. 
There  are  thus  six  invariant  symbolic  factors,  viz.,  (oh),  av  a ^ 
(»!,  at,  Xf  ; and  from  these  typos  we  are  able  to  form  invariant 
symbolic  products.  We  must  note  the  results — 

($*)*(**) ; a|sdn,wiI ; («£)  = sin®  u(ab) 

(x(}  = oas  «**£-;*£);  (aa)=coa«(a*-ap. 

Since  sin*w  is  the  dUcrimiuunt  of  we  may  regard  a ^ and  («/}) 
at  reducible,  and  we  take  as  the  general  form  of  invariant — 

SM-f. 

which  should  be  contrasted  with  the  corresponding  expression  for 
orthogonal  invariants. 

If  this  bo  of  order  * and  appertain  to  an  n** 

2i*  + Sf+2ms=», 

the  pair  of  symbols  a,  a must  together  appear  n times ; so  also 
for  6,  fi;  c,  7; ... 

Wo  have  the  symbolic  identities 

*.=«*.  n=av» 

aj'fl  - (uflH  ab)  = sin*  w(a£)s ; 

- Ora}3  ss  a^aif  = ain*ui  aj  ; 

(a&jca + (&c)a*  + (<ja)\ -0 ; 

and  many  others,  derivable  from  these,  which  are  of  assistance 
in  tlm  reduction  of  symbolic  products.  Wo  may  give  horn  some 
simple  examples  of  Booliau  invariants. 

Lx.  gr.  For  the  linear  fonn  «*  = &*  = ... , we  have 

(L)  o»=fltrri+«i-*a» 

(ii.)  Xf=xl  + 2cosw xfa+zl  , 

(ill.)  sin1  w , 

(iv.)  (aw) = (a,  - a0  cos  «)*,  - {a*  - fij cob  u)z, , 

(v.)  (Xfi  = a\-  2rt„a,  cos  u»  + a * . 

For  two  linear  forms  (v.)  yields  the  simultaneous  invariant 
a A + <*,4,  - cos  wiijj)  + a A) . 

For  the  quadratic  form  «j=^= ... , wo  have  the  system 

(i.) 

(ii.)  x(t 
(Hi.)  sin*«, 

(ir.) 

(v.)  (a»)a, = (a,  - o0  cob  «>rj  + (a,  - + (av cos  w - a,)x*  , 

which  is  the  Jacobian  of  «*  and  ; 

(vl)  a„- 2 cos  watj  + a,,; 

and  it  may  be  shown  that  all  other  covariants  are  rational  integral 
functions  of  these  six  forms. 

Again,  take  the  quadratic  a\  = b\— ...  and  the  linear  form 
... ; I1e.si1.le9  the  forms,  appertaining  to  tho  linear  form 
and  quadratic  separately,  which  have  been  already  given,  we  have 
bjur  additional  forms  involving  tho  coefficients  of  both  forms, 

(oo'X«4')  -agit  - 2«,<V*l+«Y*| , 

s _ _ J 

a\{nar)  = (o(  - a#  coa  - n^0nl  +■  ('» „ cos  w - ©j/rt, . 

(m')o.  - i,aa),x  + (a,;,  - 

(j»)(o«')  - { a1u1  ~ -CO*  »(«,«, 

- { » (v<,  - v.) } *,• 

(^  Elliott,  Im.  cU,  p.  366). 

The  polar  procesm-*  must  now  be  examined.  We  have, 

Uo,n£  cogradient  with  f, , f2 , 


^ rH "-s; + V)‘. 

3 . 3 \*  m m-k  k 

^n\%5i+,’,S5)a*=0*  “»• 

(’4 + *4)  t(OTi“= b">m  * 
“(y>4,  - »4) } ‘ t(ya)1:' 

(»»-*)!/  3 3 \*  m n-k,  Jt 

°‘=“*  '»*'• 


'll 


»(^j|  - ^-)  } W=  («)’ -*ab 

from  which  it  appears  that,  as  regards  a",  wo  need  only  consider 
the  operations 

3 0,3  3 

and,  as  regards  (®a)~  only 

3,3.3  3 

and  we  have  the  processes 

The  two  forms  " *<*£ , (xa)"*”  *(ya)*,  satisfy  the  partial  dilfcrenlial 


equation 


. *xm0. 
<*vy,  1 


noil  the  two  formB  a*“l(ya>k.0w)w"Ira^.  the  pertiel  ditferentiwl 
equation 

S^+5^,“0: 

to  verify  this  statement  recall  that 

(ya)  ss  (7a) , a,= sin*  uay  • 

Taking,  as  operand,  any  form  wo  write 

11  “ ( m - i)i:(  ;o.,0y,  ' cy';^  ) ’ 

°'.’_(rn  - H'l(sx,dit,  + ix^vj  ’ 

and  we  can  establish  the  relations 

a*>(0l,  mo»  = (oj^o^r  - ^ ^ 

(Ocomc*  <e)*lO^(j!w)“(y/»*=(ot)*,o^C»B)"“tl'  %«**  **  ' 

From  the.-«  relations,  by  putting  y*x,  we  derive  the  processes 
of  transvectiou,  and  we  may  write 

(„r , c/"  ^ " l,£ 

{ '»)*, »;  V41'41. 

{(«)",  wj* } 4>  • 4,»  -‘‘•‘'W"41'4’- 

Of  order  *=«-,  + «•,  there  nro  (-+1  trwmvectwot*.  »nd  Jr  m«y  lure 
any  value  not  greater  than  the  least  of  the  numbers  nt,  n. 

^hie  prooeaa  xs  practically  equivalent  to  the  performance  of  the 
differential  operation 

(<L _ 3L  ^ .2L  &\\ 

&£§*!/  \CWi3fi  CZoCi,/ 

the  multiplication  of  operators  being  symbolic.  Wo  have  next 
to  consider  the  opration 

S.  I.  — 40 
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) =x,i  -x^'  ni"“  » **  Ei“I 

(4r4)n?-*(,1»,.)-V,W=35b»?  'w : 

Calling  the  operation 

when  performed  upon  i**,P*  w®  have  — (*«)  '*»  > 

fm-X)!  . » , 3 3 \k 

P*  ia,  in  fact,  — ’ 

the  operator  lieing  expanded  symbolically.  Similarly 


Hence 


«r 


has  the  effect,  practically,  of  converting  a-  into  (*o/  ; this  can 
be  otherwise  accomplished  by  writing  in  place  of  x,  ,2» 

and  changing  a into  a.  (xa)m  ia  similarly  converted  into  ax  , 
only  here  a is  changed  into  a.  If  the  operand  bo  nt  'xa!  it 
becomes  converted  by  the  operation  into  (a»)"’*c»£  The  co- 
variants of  the  series  (xn)*i"~k  are  all  reducible  except  a*  and 
(awJrt*’1,  as  may  be  seen  from  the  identities 

sin  9 w (na)ktt"  ~ k + (xa)t+ "<i“  ~k~2 
= (aa/aj  ” 1 ” 2 { sin  “ ua]  + (xa)2  J 


, yfc  tn-k-f  . 

=aB  xa;  ax  x^  ; 

which  exhibits  the  reduction  of  lxa/'*2u?  * Next  consider 
the  operation  of 

3*  9 

rxii't,  Sx/t,’ 

upon  a™  ami  (xa)m.  We  find 

: s*  / 3*  . \*  » *»!  * m-Sfc 

, t V>  c*  \*  *«-l,  , (m- 1}!  Ir  «-sfc-l/™\ 

* "(*K*SK)*  ^ “ (m  “at"-  T)':a*^  (M)‘ 

Before  proceeding  to  give  examples  of  theso  processes  it  must  bo 
observed  that  the  trausvectant 

C*»  .nvfl.fc* 

n»M 

is  always  reducible  where  k%  is  even.  This  arises  from  the 
symbolic  identity 

sin9  v (aft)9  + oj = <ij>p ; 

for,  thence, 

G? , rj-u  2 »iL«  u(..r,(.:)5',+.in<»(,.r , bW 

with  similar  identities  which  establish  the  theorem. 

Z2*.  gr.  Consider  tnuuvectanU  of  «£  over 

= ; which,  for  the  single  cubic  «9  gives 

(«*  - 2 ab  cos  u + ft9)*4  + 4 {aft  - (ac  + IP)  cos  u + fx}i r’y 
+ 2 {ac  + 24*  - (ad  + 54c)  cos  w + bd  + 2c®{  x’y9 
+ 4 {5c  - ( bd  + c9)  cos  w + <*1\  xy* 

+ (<?  - 2ed  cos  w + d?)y*t 

which  is  unchanged  when  a,  ft,  e,  d,  x,  y arc  changed  into  d,  c,  ft, 
a,  y,  x respectively. 

("if*')1'1  — (a&)n.wd-„  which  vauuhis.  for  the  .Ingle  cubic, 
(n*. 

Clii**)a'l=('*hj,n,;  which  for  . .ingle cubic,  is 

2 {(«  - i»)  - tpd  - 4c>  cot  u + (M  - e>,} . 


(0*ii|»)l,i={rtft)aJ;  which  vanishes  for  a singte  cubic,  but,  for 
two  cub  tea,  is 

ab'  - ba'  + 2tfxf  -eb  )+<,ai  -dc) 

— 2 (ac’  - co'  + Id'  - tUt)  coa  u 
+ [mV  - da  + ftff’  - d>")  cos7  w. 

(a9,ft|)°',=«J  which,  for  a single  cubic,  is 

a9  + Ulr  * Sc9 + eP  - K(ab  + 2ftc  + erf)  cos  » 

+ 6(oc  + V*+  id  + cos9  u - 2tKad  + 3fte)  «ks9m. 

Again  the  linear  covariant  o^i,  ia 

(<»  - 2ft  cob  w +e)«  + (6  - 2c  emu  +<f)y ; 

and  the  linear  oo variant  o#(aw)  is 

{ft  + d - («  + 3c)  cos  w + 2ft  cos9  «)  as 

- {rt  + c-(3fr+</)cosM+2ccos*«}y. 

An  invariant  of  the  cubic  which  is  of  the  fourth  degree  in  the 
coefficients  is 

which  is  derived  from 

(aftftatftaeXW) 

by  .n  Obvious  method  of  univr.v!  .pyUcstioa.  Generally.  ftcm 
.nv  covsriaut  given  by  its  .yml»Uo  product  in  th.  thcorj  of  tl« 
gon.rsl  liner  .ubstitution,  wc  m*y  .Icnvs  * 7 

writing  m.  to,  (»,»)  .nd  (xn)  for  m„  «nd  wo  tn  “ “ 

thl,  whether  or  no  iho  fonnor  nltimstcly  vsnuhro  t th«  ™juMW 
cannot  v.ni.h.  In  ihc  gon«r.l  Booltsn  thorny-,  in  «uy  .jmlolic 
product,  we  can  pa»s  to  a conjugate  form  by  writing 

wt.  for  (nta),  (am)  for  m.,  (x#i)  for  ,r»r , V*;  for  (xn)* 

A form,  containing  only  a.  or  xf,wUl  have  no  conjugate,  and 
mat-  bo  called  a non-conjugate  form.  Other  forms  may  bars 

’^'Sr^uation,  rotirfri  by  MS  cov.rUnta  of 
tho  binary  form  o",  has  been  shown,  by  Sylvester,  to  be 

coa  -«41)+  (*4;  - *>4) + L=0 


where  L— Oa-  fi^-cosw 


}• 


5 - ? 

v oo,  cw,  ^ 

+ (a.4K|;+..,+(»-^if«- 
if  then  a covariant  be  . , 

ojwration  gives 

h [(« - 2i) COB i^cx' “ ‘xj  + Ct { (r - f )x'" 1 " '4T 1 * ,T'  l*  Tl  1 
leading  to 

- (l  + l)C..,  + {b + (e  - 2*}  coa  »)  C , + - b+1  )c*-i  “ 
and  thence  to  tlio  scries  of  relations 

- Ci+  (L+«co#w)  C, 

-2CL+  JL4(c- 2)  cosmIC,  + * 

- 3(4  + j L + (<  - 4 ) cos  w}  Ca  + (<  - Vfii  - ® • 

- 1C4+  jL  + {c-6)cosw)C,  + (c-2)C2-0, 

which  may  bo  written 
Cj«(L4- cCOSa»)Cf, 

2Ca=  lL9  + siu9«  + (e-lK*-)}Co* 

6C3»  jL(L4+4.rinV}  + (r-2',i(-.  ))C» 

24C4=  {(L2  + 8in9«)(L9  + 98iii9«}  + (*-8K—)l<-e- 

Hence  for  leading  coefficients  of  covenants  of  orders  2a  and  -J  + 
we  have  annihilators  , _ . 

L(La-f29stnsw  L9 4-  49 sin 9 «}. . .(L9 -r *ls7 sin* u,*> , 

(L9+ 19  sin9 wj(L3  + 39 sin5 w).. . (L9  + (4s9  + 4s  + 1)  fin  H ^ 
respectively.  Tlieso  condition*  are  nccwj*sry  but  ® 

sufficient ; for  every  loadiug  coefficient  of  a covanan,  0f  + it 
orlcr  2s,  satistiea  the  first  operator  and,  of  uneven  om  , 
the  socond  operator.  We  may  say,  how  over,  that,  i 
2j,  either 


a may  i 
(L9  + 4 j9  sin  9 v)C0 = 0 , 


or  else  (L*  + 4j3sin9w)Cf  is  the  leading  coefficient  ot  » nj?jlcr 
of  even  order  v2»-2.  Similarly,  for  uneven  order  jjt-r  • 

{L9+  (2#+l)9sin9«}C4  = 0, 

or  ^4-f2s  + n9sin9w)C0,  as  the  leading  coefficient  of  a covanan 
of  unewu  order  r2s  - 1. 
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Ez.  gr.  For  order  3 of  the  cubic  o*  wo  find 

(L*  + 9 sin 2 wjo,, = 0(o^  - cos  w + aj , 

wkre  0,-20,  ooaw  + o,  appertains  to  tho  linear  covariant  o„<ix; 
and  it  is  easy  to  vorify  that  (La  + ain8w)a.axi=0. 

It  is  to  bo  remarked  that  the  sources  of  linear  eorariants  are 
annihilated  by  I/,  + #in8w.  It  has  been  customary  fur  wnura  to 
regard  the  orthogonal  and  Booli.in  theories  as  particular  cases  of 
that  arising  from  tho  general  linear  substitution.  The  above 
sketch  will  convince  the  reader  that  the  latter  theory  is  more 
properly  viewed  as  a particular  case  of  the  former  theories. 
Inrotigstiona,  connected  with  this  section,  are  a desideratum. 
Xo  references  can  bo  given  other  than  those  alluded  to,  incident- 
ally, in  the  text. 

References. — Cayley.  "Memoirs  on  Quantics ” in  tho  Co/- 
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Algeria,  in  North  Africa,  the  most  important  of  the 
colonies  of  France,  lies  between  Tunis  on  the  east  and 
Morocco  on  tho  west,  and  extends  from  the  Mediterranean 
to  the  Sahara.  Its  area  is  estimated  at  98,500,000  acres, 
or  153,906  square  miles.  The  principal  indentations  of 


the  coast  are  the  Gulf  of  Oran,  the  Gulf  of  Arzeu,  the 
llay  of  Algiers,  the  Gulfs  of  Bougie,  Stora,  and  BGue. 
The  ports  are  Nemours,  Mors  el  Kebir,  Oran,  Arzeu, 
MoHtaganem,  Tcnes,  Chert  hello,  Algiers,  Dellya,  Bougie, 
Jijtdli,  Collo,  Philippeville,  13one,  La  Caile.  Algeria  is 


Maz  * now  ixo  tux  Political  Posmox  or  Alouua. 


naturally  divided  into  three  parts  — the  Tell,  or  coast 
'f&ion,  with  a breadth  varying  from  75  to  ICO  miles; 
. **igh  plateaus;  and  the  Sahara  region.  The  Tell 
13  traversed  by  the  first  chain  of  the  Atlas,  consisting  in 


reality  of  seventeen  distinct  ranges,  among  which  it  is 
sufficient  to  mention  the  Tlemcen  range  (5500  feet),  the 
Waranseuis  (6000  feet),  the  TitGri  range  (4900  feet),  the 
JerjGra  or  Grand  Kabyle  range  (7100  feet),  with  the 
peak  of  Lolla  Kcdija,  and  the  Babor  range  (6000  feet). 

The  streams  of  tho  Tell  are  the  Tafna  (105 
miles),  the  Macta,  formed  by  the  Sig  and 
the  Habra;  the  Cheliff  (415  miles),  tho 
laser  (130  miles),  the  Sahel  (125  miles), 
the  Kebir  (140  miles),  the  Sey bouse  (145 
miles),  and  the  Mejcrda,  which  flows 
through  Tunis  to  tho  sea.  None  of  these 
rivers  is  navigable.  Tho  temperature  of 
the  Tell  is  moderated  by  the  sen  - breeze, 
but  the  sirocco  wind  sometimes  brings 
scorching  heat.  The  cliumtu  is  very 
healthy,  except  in  the  extreme  coast  region. 
Tho  high  plateaus  form  a plain  of  an 
average  height  of  from  2500  to  3000  feet, 
dominated  by  tho  ridges  of  the  second  or 
{Saharan  chain  of  tho  Atlas,  of  which  the 
chief  jx>ints  are  tho  Ksour  (6000  feet),  the 
Amour  and  the  Aurfca  (7200  feet).  At 
the  foot  and  to  the  north  of  this  chain, 
towards  the  middle  of  the  plateaus,  is  a 
depression  containing  saline  lakes  or  cliotta, 
of  which  tho  best  known  arc  the  Chergui 
and  tho  Hodua.  The  rivers  are  unim- 
portant ; the  temperature  is  variable,  leas- 
ing from  one  extreme  to  tho  other,  and 
rain  seldom  falls.  The  Saharan  region  consists  of  wide 
sandy  or  rocky  plains  without  noteworthy  features. 
The  water  in  general  remains  under  tho  surface;  the 
temperature  is  very  high  by  day;  rain  falls  scarcely  in 
one  year  out  of  three.  Life  exists  only  round  the  oases 
or  cultivated  places.  Geologically,  the  Atlas  of  the  Tell 
consists  of  crystalline  rocks,  schists,  and  lias.  Tho  Tertiary 
format  inn  hardly  ever  np|»ears  except  in  its  eastern  portion. 
On  tho  other  hand,  the  Little  or  Saharan  Atlas  is  essen- 
tially of  Cretaceous  and  Jurassic  formation,  like  the  rocks 
of  the  desert  itself. 


Population. — The  population  consist*  of  Kabylca  or  Berber* 
Arab*.  Moors,  Jews.  Turks,  Coulouglis,  Negroes,  Mozabides,  and 


1SSI. 

1306. 

Native . . . . 

French  and  naturalized 
Other  Europeans  . . 

Total 

2,850.886 
5 _ 
190,01* 

3,847,448 

334.713 

211,535 

3,310,402 

4,393,696 

Europeans  of  various  nationality.  The  Berber  |>opulation  is 
estimated  at  75  per  cent,  and  tho  Arab  at  15  per  ceut.  of  tlio 
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whole,  but  this  estimate,  due  to  General  Faidbcrbe,  i»  not  easy 
to  verify.  The  total  population  increased  from  3,810,402  in  1881 
to  4,393,696  in  1896.  In  those  yearn  the  numbers  of  the  native 
and  of  the  European  inhabitant,*  are  shown  in  the  above  table. 

According  to  theae  figure*.  the  native  element  increased  by  2S 
per  cent.,  the  French  by  25  per  cent.,  and  the  nou- French  Euro- 
poan  by  12  j»cr  cent. 

Of  the  European  (non-French)  population  in  1898,  63,205  lived 
in  the  department  of  Algiers,  113,279  in  the  department  of  Oran, 
35.051  in  the  department  of  Constantine.  About  half  the  number 
were  Spanish  ; after  them  came  Italians,  Maltese,  Germans,  Ac. 

In  1896  tho  area  aud  population  of  the  three  departments  and 
tht  population  of  the  military  territory  iu  each  department  were 
as  follows : — 


ami  j ustires  of  tho  peace  with  extensive  jurisdiction.  Criminal 
justice  is  organized  as  in  France.  In  1897,  470  criminal  charges 
Were  laid,  mulling  in  439  convictions;  71,210  persons  were 
accused  of  minor  offences  and  21,228  of  misdemeanours.  In  the 
penal  establishments  there  weie  registered  50,223  entrances,  of 
w hich  797  were  for  long  terms  of  imprisonment  and  49,426  (includ- 
ing 1416  women)  were  for  shorter  terms.  Concurrently  with  the 
French  there  is  a Mussulman  avstem  of  justice  for  the  derision  of 
suits  between  natives.  It  is  administered  in  the  brat  instance  by 
the  cadis,  whoso  sentences,  on  appeal,  are  within  the  jnrisdictiou  of 
French  courts. 

finance. — Tho  increase  of  tho  expenditure  is  shown  by  the  fol- 
lowing budget  estimates  for  1880,  1890,  and  1899  (25  francs 
= £1):- 


! Department* 

Area.  Square  | 

Mile*. 

Total 

Population. 

Population  of  1 
Military 
Territory. 

[ At/jiiM  . 

65,929 

1,526,667 

213,461 

Oran 

41,616  1 

1,028,248 

140,071 

1 Constantine 

73,921 

1,833,751 

202,611 

Total 

i 

154,466 

4,393,696 

iiS.UJ 

Tho  area  of  tho  Algerian  Sahara  is  about  123,500  square  miles, 
and  the  population  about  50,000. 

Movement  of  population, — During  three  years  the  registered 
marriages,  birth*,  and  deaths  were  as  follows * 


Year*.  | Marrutt**.  | Birth*. 

Deaths. 

Surplus  of  Birth*. 

1897  ; 37,140  ! 138,164 

1898  1 36,484  1 123,674 

1899  ' 42,816  135,179 

78,951 

87,671 

90,557 

64,213 

36,003 

44,922 

In  1897  the  divorces  numbered  12,267  ; iu  1898,  11,876;  in  1899, 
12,364.  In  those  yean,  respectively,  the  still-births  numbered 
2423,  2837,  and  2803.  Of  tho  living  births  in  1899,  17,637  were 
European,  2464  Jewish,  aud  115,274  Mussulman.  In  1899, 
1017  persons  were  naturalized.  From  1865  to  1899,  25,611  were 
naturalized,  of  whom  8<M)1  wore  Italian,  4816  Spanish,  6633 
German,  and  1 31 5 Anglo  - M ul  ten. 

Algeria,  in  its  three  department*,  contains  17  subordinate 
prefectures  and  348  communes.  The  important  towns  are  Algiers 
(96,784  inhabitants),  Blidah  (27,772),  Medea  (16,235),  Tizi-Ouzou, 
(27,466),  in  the  department  of  Algiers;  Constantine  (51,997), 
Bone  (34,498),  Bougie  (14,299),  Guel m a (7288).  Philippevill* 
(20,450),  Serif  (16,061),  in  the  deportment  of  Constantine  ; Oran 
(85,081).  Mascara (22,208),  Mostagaaem  (17,853),  Tleracen  (31.S08), 
in  the  department  of  Oran. 

Government. — Algeria  is  administered  bv  a civil  governor- 
general.  By  decree  of  26th  August  1881,  the' budget  of  the  colouy 
was  divided  among  the  budgets  of  the  various  ministries,  and 
the  various  services  were  placed  under  the  direct  authority  of 
the  respective  ministers  of  Franco  (a  system  called  the  raUerehe- 
weni),  but,  after  the  parliamentary  inquiry  of  1891,  tho  system 
was  moditiel,  and  tho  decree  of  1st  January  1897.  augmenting  the 
powers  of  the  governor -general,  suppressed  the  mttnehement. 
except  as  regards  worship,  non-Mussulman  justice,  public  instruc- 
tion, and  the  customs.  The  governor  is  assisted  by  a superior 
council  of  government,  the  number  of  members  of  which  wee 
increased  bv  a decree  of  23rd  August  1898.  Another  decree  of 
the  same  date  created  the  Algerian  financial  delegations,  an 
elective  body  representing  three  categories  of  taxpayer*:  (1)  the 
colonists,  (2)  taxpayers  other  than  colonists,  and  (8)  the  natives. 
The  duty  of  the  delegation*  is  to  investigate  all  questions  of 
taxation.  Since  1900  Algeria  ha*  had  a spcial  budget  of  its  own. 

Eluent  io a.  A 1 gic  rs  is  the  capital  of  an  academic  circumscrip- 
tion comprising  the  whole  colony,  and  is  beside*  the  scat  of  an 
establishment  for  superior*  instruction  consisting  of  faculties  of 
Uw  °/  sciences,  and  a superior  school  of  letters.  The  total 
number  of  student*  is  786.  of  whom  300  are  students  of  law. 

h**  tUrf  '!***  Algiers,  Constantine,  and  Oran)  with 
.uw  pupils,  and  mno  oommunal  college*  with  3863  pupils,  besides 
a oollege  for  girls  at  Oran  with  194  pupils.  Most  primary  schools 

• Arali-rrcnch  ; t-ie  purely  Arab  are  not  numerous ; some  purely 
French  exist.  In  the  yw  1897-98  tho  total  number  of  primary 
r r'  °f.  wh!‘:h  ■*9S  ' '»  >>"■'  (lep.rtm.nt  or  Algfc-rs, 

•1“t  "r  Conilanlln.,  and  3:ti  in  th.t  of  oran.  The  total 
bS« tho.”dTU  lflW>.  of  whom  85,000 
« . ‘a’00;1  I"  tl»n.rlM7-M  tht  number nf  children 

Kh^«^3tWr1  *‘M0-  m ‘.h~  *“^0.  Mamlmu 

SSil?  ^t.™p™vr.;“d  Co",u“t‘n*' whc™  I™!-11-  •»  I- 

^nTntZ‘7,:'  ’n  '!>-  M»rt  bv  . court  of 


Years. 

Expenditure. 

1880 

. £4,040,000 

1890 

. 4,920,000 

1599  . 

. . , S.IOO.OW 

In  1899  the  civil  expenditure  amounted  to  £2,920,000,  tie 
military  to  £2,080,000,  and  the  {jensions  to  £100,000.  The  receipts 
for  1899  were  put  at  £2.166,000,  of  which  £1,584,000  was  from 
I taxation,  £218,000  from  monopoUee,  and  £178,000  from  customs. 
1 The  expenditure  thus  exceeded  the  receipts  by  £2,934,000,  the 
deficit  being  met  by  the  French  Treasury,  which*  besides  providing 
for  the  military  outlay  contributes  £860,000  towards  the  civil 
. expenditure.  But  for  a |>ro|i*r  estimate  of  the  coat  of  Algeria  to 
I France,  besides  the  sums  paid  to  the  state  as  contributions  to  the 
public  acrrice,  those  paid  to  the  departments  and  to  the  com  mums, 
amounting  to  about  £1,600,000  annually,  must  be  taken  iuto 
account.  Altogether  Algeria  spends  about  £6,680,000,  toward* 
which  it  contributes  only  £3,760,000. 

Army. — The  army  constitutes  the  nineteenth  French  army  corps. 
Its  three  divisions  are  at  Algiers,  Oran,  ami  Constantine  respec- 
tively, and  contain  a total  strength  of  60,800  rank  and  file.  The 
elements  of  the  divisions  are  the  Zouaves  (13.670),  Algerian  Rifles 
(15,249),  the  foreign  lrgicrn  (10,759),  the  African  light  infantry 
(8253),  the  African  chasseurs  (5314),  ami  the  Spahis  (3532). 

Agriculture. — By  far  the  must  im|K)rtant  of  the  resources  of  ths 
colony  is  agriculture,  on  which  on  1st  January  1898,  3,644,614 
persons  were  estimated  to  be  dependent,  207,310  being  Europeans. 
At  the  same  date  the  area  cultivated  was  estimated  at  26,182,000 
acres,  of  which  7,647,100  acres  were  under  wheat  and  other  cereals 
(1,188,100  acres  belonging  to  Europeans,  and  6,459,000  acres  to 
natives).  In  1880  the  area  under  corrals  did  not  exceed  7,763,000 
acre*.  Tho  crops  of  wheat,  barley,  and  oats  yielded  respectively 
12,  16,  and  1*2  millions  of  cwt.  in  1S80,  and  14-6,  18,  anJ  1(6  jn 
1898.  In  tho  latter  year  rye  and  rnajre  yielded  respectively 

1,748,000  aud  200,000  cwt*.  ’The  cultivation  of  the  vine,  after 
encountering  serious  difficulties,  has  greatly  extended.  Tho  vine- 
yard area  and  produce  in  various  years  wore 


1 Yrnrs. 

Acres. 

Galloo*. 

1872 

1880 

1888 

1898 

39.500 

55,800 

30S.750 

348,270 

4.994.000 

9.504.000 
60,742,000 

100,194,600 

The  value  of  tho  wine-yield  in  1898  was  not  less  than  £6,600,000 
! sterling.  Of  tho  three  departments  Oran  produced  the  largest 
quantity,  40.772,600  gallons;  then  Algiers,  37,037,000  gallons; 
1 and  Constantine,  22,385,000  gallons.  Tobacco  covers  17,330  acre*, 
yielding  106,480  cwt.  Early  fruits  are  cultivated  with  success  in 
the  Mitija.  There  are  about  7,000,000  olive-trees  which  premise 
to  become  a source  of  wealth.  Alfa -grass,  an  important  article  of 
commerce  with  England,  grows  on  the  high  plateaus,  where  abimt 

410.000  tons  are  annually  gathered  on  an  area  of  about  2,964,000 
acres  or  4630  square  miles. 

Forest*. — The  forests  cover  an  area  (chiefly  on  the  mountain 
(dopes)  of  about  7,410,000  acres,  or  11,600  sijuarei  mile*-  About 

1.235.000  acre*  are  in  private  ownership,  247,000  acres  belong  to 
coinmuma,  and  the  whole  of  the  remainder  is  the  property  oi 
the  Btate.  The  cork-oak  extends  over  an  area  of  684,000 

the  reen-oak  and  the  aleppo  pine  belong  to  valuable  spreiea 
date  jialm  is  cultivated  in  the  oases;  at  B»skra  there  are  IjO.ww 
palm-trees ; in  the  Ziban,  556,000;  in  the  Wed  Kir,  637,000 ; to 
the  Souf,  180,000. 

Live  Stock. — The  live  stock  in  1898  consisted  of  202,343  horse* 
142,796  mules,  255,870  asses,  205,827  dromedaries,  1,004, 175  cattle, 
7,026,290 sheep,  3, 566, 508 goats,  and  90,765  pigs  ; in  all. 
animals,  of  which  831,457  belonged  to  non-native*  and  11,6*3,117 
t<>  natives.  The  value  of  the  agricultural  material  was  estimated 
*t  £1,160,000  sterling. 

Mines  a rut  quarries. — In  the  department  of  Algiers  are  CMl-minas 
yielding  about  10,000  tone  of  coal  annually.  Iron  is  owned  ax 
• Mokta  el  Iladid.  at  Ain  Mokra,  and  at  other  places ; tho  yearly 
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outwit  being  about  470,000  tons,  worth  £200,000  sterling.  In 
the*  extraction  of  tho  ore  about  1500  workpeople  are  eruployod 
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Tli«  zinc  and  lead  mines  yield  about  43,000  tout,  worth  £55,000 
sterling.  Antimony  i*  found  in  thf  department  of  Constantine. 
The  lift  os  p bate  bed*  recently  discovered  provide  material  for  a 
rapidly  increasing  industry.  They  yielded  240,000  tons  of 
phosphate  iu  1890.  There  are  more  than  300  quarries  of  atone, 
marble,  &c.  Salt  is  collected  on  the  margiua  of  the  chotta  or  lakes 
on  the  high  plateaus. 

/nJtkUiy. — Industries  aro  not  very  active.  The  more  important 
ars pottery,  employing  1520  workmen  ; shipbuilding,  256  ; tunning 
and  leatber-dreaaing,  2462;  weaving  and  plaiting  esparto  goodB, 
9272;  chemical  works.  In  1898  there  were  altogether  19,398  in- 
dustrial establishments,  employing  59,077  persona. 

Commerce. — The  principal  import*  are  living  animals,  cereals, 
coffee,  timber,  coal,  anil  tissues ; while  the  chief  export*  are 
wine,  alb,  tobacco,  iron-ore,  hide*,  eork,  phosphate*.  Tho 
general  trade  (import*  and  exports)  ill  1870  amounted  to  the  value 
of  12  millions  sterling ; in  1880  to  18  4 millious,  in  1889  to  16  4 
millions,  in  1898  to  23 '5  million*.  The  special  trade  in  1893 
amounted  to  11  *6 millions  sterling  for  import*  and  10  6 millions  for 
exports.  The  imports  from  France  were  of  the  value  of  9 millions 
sterling,  and  the  export*  to  France  almost  reached  tho  same  amount. 
France  sends  to  Algeria  tissue*,  ready-nmdo  clothing,  furniture, 
metal  goods,  leather  and  leather  goods  ; and  receives  from  Algeria 
wine,  cereals,  sheep,  wool,  and  horses.  Tho  import*  from  Great 
Britain  reached  tho  value  of  £248,000,  and  the  exports  to  Great 
Britain  £544,000.  Other  countries  trading  with  Algeria  were  in 
1398  (in  order  of  importance)  Morocco,  Russia,  Tunis,  Spain,  the 
United  States,  Iudy,  Brazil,  and  Belgium. 

Shipping.— In  1898,  1834  vessels  of  1,101,668  tons  entered 
Algerian  ports  from  abroad,  and  1798  of  1,117,405  ton*  cleared  for 
port*  outside  of  Algeria.  In  tho  coasting  trade,  862/  vessel*,  aggre- 
gating 1,621,623  tons,  entered,  and  the  same  cleared.  Direct 
shipping  relations  between  Algeria  and  France  arc  reserved  exclu- 
sively for  the  national  flag.  The  most  frequented  Algerian  port 
b Algiers  (1,700,000  ton*),  then  Oran  (1,000,000),  Fhilippevillo 
(500,000),  and  Bona  (500,000).  On  1st  January  1899  the  mercantile 
marine  consisted  of  657  sailing  vessels  of  7420  tons,  and  64  steamers 
ofl0,958  tons.  . , 

Hallways. — In  1888  Algeria  had  1740  rail**  of  railway  ; in  1900, 
2087  miles,  of  which  1357  were  of  normal  gauge,  besides  1134  mile* 
under  construction,  of  which  160  miles  were  of  normal  gauge.  The 
principal  linos  arc  those  from  Algiers  to  Constantine,  290  miles  ; 
from  Algiers  to  Oran,  266  miles ; and  the  line*  crossing  or  pene- 
trating the  country  from  Xmtaganem  to  Am  Sc  fra  in  the  depart- 
ment of  Oran,  nml  from  Philippcville  to  Biskra  in  the  department 
of  Constantine.  The  lino  from  Algiers  to  Cons  tan  tipei*  continued 
across  the  TunLuan  frontier  as  far  as  the  city  of  Turn*.  Tho 
railway  receipts  in  various  years  and  the  receipt*  per  mile  were 
ob  follows  t — 


Year*. 

Total  BeceljiU. 

Receipt*  per  Mile. 

1870 

£91,000 

£431 

1880 

439,600 

594 

1890 

965,810 

554 

1896 

968,000 

500 

1898 

1,040,000 

493 

sanction  of  new  lines.  , . tTfl. 

R*>uls.—' The  length  of  the  national  roods  in  1354  was  1754 
miles ; in  1888,  1704  ; in  1898,  1791.  „ . . ( 

rs.— In  1897*  there  were  653  post-office*.  The 
telegraph  receipt*  in  1883  amounted  to  £150,600  ; in  1392  to  | 
£164,100;  in  1897  to  £183,000.  The  post-office  ordera  issued  in 
1888  numbered  618,861  and  were  of  the  value  of  £1,364,818  ; in 
1997,  925,198,  of  the  value  of  £1,602,770.  The  pay  men  ta i into 
the  po*t-nffiee  saving*  bank  in  1888  amounted  to  £1^4, /aO ; in 
1397  to  £387,940. 

Banks. — The  movement  of  coin  and  notes  at  the  Bank  of  Algci  ia, 
whose  head  office  is  at  Algiers,  amounted  in  1397-98  to  over  So 
millions  sterling ; that  at  tho  office  of  the  Algerian  Company  to 
52  millions ; and  at  the  five  branches  of  the  Qrddit  Lyonatau  to 
29$  millions.  In  1897  the  Cr&iit  Fonder  et  AgrieoU  of  Algeria 
made  advances  to  the  amount  of  over  4 millions  sterling. 

History. — Since  the  great  insurrection  of  1871  there  have  been 
two  revolts  in  Algeria,  that  of  El  Arari  in  1376,  and  that  of  Bou 
Ariuma  in  1881,  in  southern  Oran,  which  was  repressed  not 
without  difficulty.  Another  important  event  was  the  annexation 
of  Myab  (1882),  where  the  Inhabitants,  tributary  since  1853,  had 
refused  to  fulfil  their  engagements.  Sine#  1896  Algeria  has  suffered 
from  the  antl-Jewish  agitation,  which  on  several  occasion*, , especially 
at  Algiers,  Oran,  and  Constantine,  ha*  led  to  riot  and  bloodshed. 
In  consequence  of  the  difficulties  raised  by  this  propaganda,  there 
h:i*  lately  been  a constant  change  in  governors  (see  also  Anti- 
Semitism). 


Authoritier. — Statist  ique  gtntrale  de  VAlgiric.  Alger,  1399. 

— Annuaire  statist vjkc  iU  la  France.  Part*.—  Dl‘001*  ct  Kkkoo- 
maud.  Geographic  iconomique.  Paris,  1898.  — LArzBUifeitK. 
Exposd  dc  la  situation  generate  de  C Algtrie.  Mu  staph  a,  1899.— 
Wahl.  L'Altfrie  (last  edition).  Paris,  1899.—' Viokok.  La 
France  dans  t Afriqwe  du  Xord.  Paris,  1897. — Gaffarel. 
L'Alytric . Pari*,  1888.  — D'HaUSSONVILIJL  La  colonisation 
ojicitlle  cn  Alfferie.  Paris,  1883.  (P.  L.) 

Algiers,  capital  city  and  seaport  of  Algeria,  the 
seat  ol  the  government -general,  of  a court  of  appeal, 
and  of  an  archbishop,  ami  station  of  the  19  th  Corps 
d'Armee.  Taking  into  account  only  the  ancient  Algiers 
within  the  circuit  of  the  city  walla  to  the  exclusion  of  the 
suburban  faubourgs,  the  population,  48,908  in  1872,  had 
increased  to  82,585  in  1891,  and  reached  96,784  in  1900. 
The  French  population,  18,216  in  1872  and  38,041 
in  1891,  numbered  42,004  in  1900;  but  this  increase  was 
mainly  due  to  the  facilities  offered  for  the  acquisition  of 
writs  of  naturalization.  The  Jews  numbered  < 857 ; tho 
Arabs,  23,202;  foreigners,  23,721.  Including  the  sub- 
urban faubourgs  from  the  Pointe  Pescade  to  Maiscn  Carrie, 
namely,  St  Engine,  Hussein  Dey,  Busarea,  El-Biar,  El- 
Koubft,  to  mention  only  the  most  important  groujis  of 
population,  tho  inhabitants  of  Algiers  in  1900  numbered 
135,000  against  about  66,000  within  the  same  area  in 
1872.  Such  a marked  growth  of  population  is  to  be 
ascribed  to  the  extension  of  commerce,  of  shipping,  of 
the  public  services,  and  of  agriculture.  Besting  on  high 
hills  all  covered  with  gardens,  Algiers  eryoys  a delightful 
situation,  aud  has  become  one  of  tho  most  frequented 
winter  resorts.  The  old  Algiers  of  narrow  and  steep 
streets,  crowned  by  the  Citadel,  tho  Kasbah,  is  distin- 
guished from  the  new  Algiers,  on  level  ground,  which 
has  for  its  principal  rood  the  sujicrb  Boulevard  de  la 
Klpuhlique.  The  chief  public  buildings  are  the  Govern- 
ment House  (Palais  du  Gouvcrnement),  the  cathedral,  the 
Grand  Mosque,  the  library,  and  museum.  The  old  walls 
of  Algiers  will  soon  lw  completely  demolished,  and  in  their 
place  will  be-  planted  a line  of  forts  which  will  occupy  the 
edge  of  Mount  Busarea  at  an  deration  of  over  1300 
feet  above  the  sea.  The  port  of  Algiers  is  to  be  entirely 
transformed,  the  Chamber  of  Commerce  and  the  Govern- 
ment having  taken  the  necessary  measures  to  push  forward 
the  works  rapidly.  The  main  object  is  to  do  away  with 
the  sorry  port  of  Aglia.  At  present,  however,  a pubhc 
warehouse  has  been  established  in  connexion  with  the 
loading  and  unloading  of  the  goods.  The  jetty  to  the 
south  of  tho  port  lias  been  enlarged,  pending  the  extension 
of  the  north  jetty.  Owing  to  the  improvement  already 
accomplished,  Algiers  has  become  one  of  the  most  con- 
siderable colonial  maritime  cntrcp&U.  The  tonnage,  which 
in  1883  did  not  exceed  314,633,  entered  and  ^cleared, 
amounted  in  1894  to  924,616,  and  in  1898  to  1,702,110. 
In  short,  Algiers  engrosses  more  than  40  per  cent,  of  the 
total  traffic  of  Algeria.  The  merchant  ships  at  the  port 
numbered,  in  1898,  250  of  10,348  tons,  or  78  per  cento! 
the  total  tonnage  of  the  merchant  marine  of  Algeria,  mo 
Heat  of  a college,  with  schools  of  law,  medicine,  science, 
W letters,  Algiers  in  1898  counted  1069  students  of 
higher  instruction— 509  in  letters,  64  in  science,  230  in 
medicine,  and  266  in  law.  Algiers  maintains  communica- 
tion with  Marseilles  by  a quick  service  of  steamers,  which 
run  the  497  miles  across  tho  Mediterranean  m twenty- 
eight  to  thirty  hours.  The  journey  1* tween  Algiers  and 
i*aris,  from  which  it  is  distant  1031  miles,  is  accomplished 
in  about  forty-live  hours. 

1837. — Drockt. 


AcTHoinTnr.-T.van.ro.  Algtr  lefjxdsst. 

A!mr  a u S„M.  1SS7.— Wahl,  LAUjtrv.  ‘ 

AlZru  r.nwer  .U  la  diU.jatwn  dc  la  Covunicnoa  Ct.t<ola.k.. 
lX-Pinsa  Algtrit  iGui.lo  Josaroj—Ftavriia. 

(ilurr»y'»)  of  Algeria  and  Tonic.  UK.  (P.  L J 
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ALHAM  A — ALIGARH 


Alhama  de  Granada,  a town  in  the  province 
of  Granada,  Spain.  Population,  7382.  In  1884  live 
churches,  the  hospital,  the  prison,  the  theatre,  and  more 
than  a thousand  houses  were  destroyed  by  an  earthquake. 
Ei"ht  hundred  persons  were  buried  under  the  nuns.  A 
new  town  was  built  near  the  old  one,  mostly  by  aubscrii>- 
tions  raised  in  the  rest  of  Spain.  Strange  to  say,  the 
baths,  situate  outside  the  town,  were  not  much  injured. 

Aliaga,  a town  of  17,000  inhabitants  in  the  west- 
central  portion  of  the  province  of  Nueva  Ecija,  Luzon, 
Philippine  Islands.  It  is  well  situated  in  the  midst  of 
a rich  Indian  corn,  rice,  sugar,  and  tobacco-producing 
region,  and  has  a comparatively  cool  and  healthful  climate. 
Tagalog  is  the  most  important  language ; Ilocano,  Pam- 
pango,  and  Pangasinan  are  also  used. 

Alicante,  a maritime  province  in  the  S.E.  of  Spain, 
with  an  area  of  2096  square  miles.  Population  (1897), 
451,174.  The  coast-line  has  an  extent  of  107  miles.  The 
roads  are  not  in  very  good  condition.  Railways  run  t h rough 
the  province  from  Alicante  to  Madrid,  and  to  Murcia,  and  the 
south  of  Sixain.  The  province  is  divided  into  14  districts 
and  138  parishes.  There  are,  in  working  condition,  7 mines 
of  iron  ore,  2 of  lignite,  and  2 salt-mines.  The  salt-mines 
of  Torre vieja  employed  561  men,  and  produced  in  1898 
93,493  tons  of  the  estimated  value  of  £31,082.  The 
live  stoek  in  the  province  includes  4031  horses,  14,960 
mules,  8908  donkeys,  2160  oxen  and  cows,  52,790  sheep, 
19,461  goats,  and  6555  pig*.  Wheat  is  grown  on  9000 
acres,  rye,  oats,  barley,  and  maize  on  59,000,  vines  on 
259,000,  olive  on  41,250.  The  birtlis  in  the  province 
average  five  to  every  four  deaths.  The  population  does 
not  increase,  however,  owing  to  the  emigration,  mainly  to 
Oran  in  Algeria.  Only  the  provinces  of  Almeria  and 
Pontcvedra  show  more  emigrants  annually  than  Alicante. 

Alicante,  a town  of  Spain,  capital  of  the  above  pro- 
vince, and  a resort  in  winter  for  invalids  on  account  of  its 
mild  and  steady  climate.  Population  in  1897,  49,463.  Ali- 
cante was  more  affected  than  the  other  Mediterranean  ports 
in  1898  when  Spain  lost  her  colonies,  after  her  struggle 
with  the  United  States,  as  is  shown  by  the  figures  of  the 
shipping  at  the  port  in  1897  and  1898.  In  1897  the  return 
of  all  the  shipping  gives  1769  vessels,  with  1,475,994  tons, 
and  in  1898,  1660  vessels,  with  1,008,937  tons.  The  coast- 
ing trade  has  been  on  the  increase  for  several  years,  and 
this  partly  explains  liow  1 250  Spanish  vessels,  with  836,795 
tons,  rank  in  the  returns  for  1898.  The  principal  exports 
were  wind,  valued  at  £700,000  in  1897,  and  £o00,000  in 
1898 ; lead,  valued  at  £160,000  in  1897,  and  £150,000  in 
1898;  almonds,  valued  at  £60,000  in  1897,  and  £65,000 
in  1898 ; esparto,  valued  at  £10,000  in  1897,  and  £20,000 
in  1898 ; saffron,  valued  at  £75,000  in  1897,  and  £10,000 
in  1898. 

Alice  Maud  Mary,  Gbahd-Duchess  of  Henke- 
Darmstadt  (1843-1878),  second  daughter  and  third  child 
of  Queen  Victoria,  was  born  at  Buckingham  Palace,  25th 
April  1843.  A pretty,  delicate- featured  child — ‘‘cheer- 
ful, merry,  full  of  fun  and  mischief,”  as  her  elder  sister 
described  her — fond  of  gymnastics,  a good  skater,  and  a 
devoted  rider,  she  was  a general  favourite  from  her  earliest 
days.  Her  first  years  were  passed  without  particular 
incident  in  tho  home  circle,  where  the  training  of  their 
children  was  a matter  of  the  greatest  concern  to  the  Queen 
and  the  Prince  Consort.  Among  other  things,  the  royal 
children  were  encouraged  to  visit  the  poor,  anil  the  effect 
of  this  training  was  very  noticeable  in  the  later  life  of 
Princess  Alice.  After  the  marriage  of  the  Princess  Royal 
in  1858,  the  new  responsibilities  devolving  upon  Princess 
Alice,  os  the  eldest  daughter  at  home,  called  forth  the 
higher  traits  of  her  character,  and  brought  her  into  still 


closer  relationship  with  her  parents,  and  especially  with 
her  father.  In  the  summer  of  1860,  at  Windsor  Castle, 
Princess  Alice  first  met  her  future  husband,  Prince  Louis 
of  Hesse.  An  attachment  quickly  sprang  up,  and  on  the 
prince's  second  visit  in  November  they  were  formally 
engaged.  In  the  following  year,  on  the  announcement  of 
the  contemplated  marriage,  the  House  of  Commons  unani- 
mously voted  a dowry  of  £30,000  and  an  annuity  of 
£6000  to  the  princess.  In  December  1861,  while  pre- 
parations were  being  made  for  the  marriage,  the  Prince 
Consort  was  struck  down  with  typhoid  fever,  and  died  on 
the  14th.  Princess  Alice  nursed  her  father  during  his 
short  illness  with  the  utmost  care,  and  after  his  death 
devoted  herself  to  comforting  her  mother  under  this 
terrible  blow.  Her  marriage  took  place  at  Osborne,  on 
1st  July  1862.  The  princess  unconsciously  wrote  her 
own  biography  from  this  period  in  her  constant  letters  to 
Queen  Victoria,  a selection  of  which  were  allowed  to  be 
printed  in  1883.  They  first  appeared  in  Germany,  under 
the  editorship  of  Doctor  Sell;  the  English  edition  whwh 
followed  being  edited  by  Princess  Helena  (Princess  Chris- 
tian). These  letters  give  a complete  picture  of  the  daily 
life  of  the  duke  and  duchess,  and  they  alto  show  the  in- 
tense low  of  the  latter  for  her  husband,  her  mother,  and 
her  native  land.  She  managed  to  vmt  England  every 
year,  and  it  was  at  her  special  request  that  when  she  died 
iier  husband  laid  an  English  flag  upon  her  coffin. 

Iu  the  war  between  Austria  and  Prussia  in 
Heeae- Darmstadt  was  upon  the  side  of  the  Austrians; 
Prince  Louis  accompanied  his  troops  to  the  front,  and 


J.AJUUS  ncwuiumut'*  - I — , 

duly  appointed  !>y  the  grand-duke  to  the  cnmuuuid 
of  the  Hessian  division.  This  was  a time  of  intense  tn» 
to  the  princess,  whose  husband  and  brother-in-  a»,  1 

crown  prince  of  Prussia,  were  necessarily  fighting  upon 
opposite  sides.  The  duke  of  Hesse  also  took  part  m tee 
principal  battles  of  the  Franco- Prussian  «r,  »“»  tto 
duchess  was  actively  engaged  in  organizing  liospi  a ' . 

relief  of  the  sick  and  wounded.  The  death  of  the  du 
father,  Prince  Charles  of  Hesse,  on  20th  March  Si  I, 
followed  by  that  of  tho  grand -duke  13t1hriJ“Mlt 
Prince  Louis  succeeded  to  the  throne  as  Grand  D»kc  J. 

IV.  In  the  summer  of  1878  the  grand-duke  an  i L 
with  their  family,  came  again  to  England,  and  went  to  Lw  • 
bourne,  where  the  duchess  remained  for  some  *“!“• 
returned  to  Darmstadt  in  the  autumn,  and  on  8t  - 
1878  her  daughter,  Princess  Victoria,  was  att^‘Ld,  5 
diphtheria.  Three  more  of  her  children,  as  well  as  fi 
liusbmd,  quickly  caught  the  disease,  and  the  yoimge.r, 
“ May,”  succumbed  on  tho  16th.  On  ith  Decern*, 
princes*  was  herself  attacked,  and,  being  ''ea  '™* 
nursing  and  anxiety,  hail  not  strength  to  resist  c ‘ - 
which  proved  fatal  on  14  th  lk-cem ter,  the  *iVcDt‘*“  , 
anniversary  of  her  father’s  death.  In  a sermon  p 
on  the  day  after  her  death,  Canon  Duckworth  admirawy 
summed  up  the  character  of  the  princess  : Em 

rich  intellectual  gifts,  and  with  a force  and  charm  ol lens 
actor  which  would  have  made  her  a conspicuous  po 
any  rank,  the  princess  whom  wc  mourn  has  ^ 

days  in  unwearied  use  of  great  opportunities.  * 
one  son  and  four  daughters. 

Aligarh,  a city  and  district  of  British 
Meerut  division  of  the  North- West  Provinces.  The  ^ >> 
known  as  Koil,  is  a station  on  the  East  Indian  nu 
miles  from  Calcutta.  Sir  Sayad  Ahmad  Khan,  * ’ ' 

who  died  in  1898,  founded  in  1864  the  Aligarh  n 
and  Scientific  Society  for  tho  translation  into  the  \cr  ‘ 
of  western  literature;  and  afterwards  the  Mahom  • 
Anglo-Oriental  College,  under  English  professors,  w i 
English  school  attached.  In  1896*97  the  college 


ALIPUR-A 

student's  and  meets  with  strong  support  from  the  enlightened 
portion  of  the  Mussulman  community,  whose  aim  is  to 
raise  it  to  the  status  of  a university,  with  the  power  of 
conferring  degrees.  Population  (1881),  61,730;  (1891), 
61,485;  (1901),  70,127,  showing  an  increase  of  14  per 
cent;  the  municipal  income  in  1897-98  was  Its. 63,923; 
the  death-rate  in  1897  was  40  |>er  thousand.  There  are 
three  flour-mills,  several  cotton-presses,  and  a dairy  farm. 

The  district  of  Aligarh  is  traversed  by  several  rail- 
ways, and  also  by  the  Ganges  Canal,  which  is  navigable. 
The  chief  trading  centre  is  Hut  liras.  Area,  1952  square 
miles;  population  (1891),  1,043,172,  being  534  persons 
per  square  mile;  (1901),  1,203,047,  showing  an  increase 
of  15  per  cent,  due  to  the  extension  of  irrigation.  The 
land  revenue  and  rates  are  Rk.25,97,223,  the  incidence  of 
assessment  being  K.l:ll:4  per  acre;  the  cultivated  area 
in  1896-97  was  889,182  acres,  of  which  526,667  were 
irrigated  from  wells,  <tc. ; the  number  of  police  was  2954 ; 
there  are  78  vernacular  schools,  with  6979  pupils ; the 
registered  death-rate  in  1897  was  34  |>er  thousand.  There 
are  12  factories  for  ginning  and  pressing  cotton,  and  182 
indigo  factories,  with  an  out-turn  which  is  valued  at 
Rs.6,88,000. 

Alipur.  See  Calcutta. 

All  raj  pur,  a native  state  of  Indio,  under  the 
Bbopawar  agency.  It  lies  in  Malwa,  near  the  frontier  of 
Bombay.  It  has  an  area  of  837  square  miles ; and  a 
population  (1891)  of  70,091,  being  84  persons  per  square 
mile.  The  country  is  hilly,  and  many  of  the  inhabitants 
are  aboriginal  Bhils.  It  has  from  time  to  time  been  under 
British  administration.  The  chief,  whose  title  is  liana,  is 
a Hahtor  llajput,  He  has  an  estimated  revenue  of 
1U 130,633,  and  pays  a tribute  of  Ra. 11,000.  The  town 
of  Ali  raj  pur  is  situuted  in  22*  IT  N.  lot.  and  74°  24'  E. 
long.  The  Victoria  bridge  was  built  to  commemorate  the 
diamond  Jubilee  of  1897. 

Alison,  Sir  Archibald,  Bart.  (1826-—), 
G.C.B.,  British  general  and  colonel  of  the  Seaforth  High- 
landers, eldest  son  of  the  first  baronet,  the  well-known 
historian,  was  born  at  Edinburgh,  on  21st  January 
1826.  Educated  at  Glasgow  and  Edinburgh  Universities, 
he  entered  the  72nd  Highlanders  as  ensign  in  1846. 
He  was  promoted  captain  in  1853,  and  served  in 
Crimean  campaign  at  the  siege  of  Sebastopol  (medal 
*ith  clasp,  Turkish  medal,  brevet  majority).  During 
the  Indian  Mutiny  he  was  military  secretary  to  Sir  Colin 
Campbell,  commander-in-chief,  and  was  severely  wounded 
at  the  relief  of  Lucknow,  losing  an  arm  (medal  with  clasp, 
brevet  lieut.-oo!cnelcy,  C.B.).  From  1862  to  1873  he 
served  on  the  staff  as  an  assistant  adjutant-general  at 
headquarters,  Portsmouth,  and  Aldershot.  He  commanded 
the  European  brigade,  and  was  second  in  command  of  the 
Ashanti  Expedition  1873-74,  distinguishing  himself  at 
the  battle  of  Amoaful,  capture  of  Bequah,  action  of 
Ordahsu,  and  capture  of  Kumassi  (medal  with  clasp, 
thanks  of  parliament,  and  K.C.B.).  For  three  years 
Alison  was  deputy  adjutant-general  on  the  headquarters 
staff  in  Ireland  and  then,  for  a few  months,  commandant 
of  the  Staff  College,  He  was  promoted  to  be  major-general 
ln  1877,  ami  from  1878  to  1882  was  head  of  the  intelli- 
gence branch  of  the  War  Office.  He  commanded  the 
troops  at  Alexandria  in  1882  until  the  arrival  of  Sir 
Garnet  Wolseley,  commanded  the  Highland  Brigade  at 
the  battle  of  Tel-el-Kebir  in  the  Egyptian  campaign,  and 
remained  in  command  of  the  army  of  occupation  of  Egypt 
until  1883  (medal  with  clasp,  bronze  star,  second  class 
Osmiuiieh,  thanks  of  parliament,  and  promoted  licut.- 
gem  -h1  for  distinguished  service).  He  commanded  the 
Aldershot  division  from  1883  to  1888,  was  for  some 
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months  adjutant  - general  to  the  forces  during  Lord 
Wolseley’s  absence  in  Egypt,  was  made  G.C.B.  in  1887, 
and  was  promoted  general  and  became  a military  member 
of  the  Council  of  India  in  1889. 

Aliu-amba.  See  Abyssinia. 

Aliwal,  a village  of  British  India,  in  the  Ludhiana 
district  of  the  Punjab,  situated  in  30“  57'  N.  lat.  and 
75°  37'  E.  long.,  on  the  left  bank  of  the  Sutlej.  Here,  on 
28th  June  1846,  Sir  Harry'  Smith,  in  command  of  a cavalry 
force,  inflicted  a severe  defeat  upon  the  Sikhs. 

Aliwal  North,  a town  of  Cajie  Colony,  on  the 
left  bank  of  the  Orange  river,  which  is  here  spanned  by 
a fine  bridge,  860  feet  long.  The  town  is  the  present 
terminus  of  the  line  running  from  East  London  through 
Molteno  and  Burghersdorp  northwards,  and  carries  on 
a brisk  trade  with  the  Orange  River  Colony  and  surround- 
ing districts.  The  population  is  about  3000.  Aliwal 
North  is  so  named  to  distinguish  it  from  Aliwal  South, 
which  is  the  seaport  of  the  pastoral  Gras  veld  district,  and 
stands  on  the  west  side  of  Mussel  Bay  under  the  Cape  St 
Blaize  headland,  by  which  it  is  sheltered  from  the  fierce 
southern  winds.  It  has  a considerable  import  and  export 
trade,  ranking  in  this  respect  fourth  amongst  the  seaports 
of  Cape  Colony.  The  population  is  about  3000. 

Alkmaar,  a town  of  the  Netherlands,  in  the 
province  of  North  Holland,  about  20  miles  N.N.W.  of 
Amsterdam  by  rail.  It  is  also  connected  by  steam  tramway 
(1896)  with  Purmerend,  Amsterdam,  and  Hoorn.  There 
is  a military  school  here.  Population  in  1870,  11,410;  in 
1900,  18,275. 

Allada.  Sec  Dahomey. 

Allahabad,  a city  of  British  India,  the  capital  of 
the  North-West  Provinces,  also  a district  and  a division. 
The  city  is  situated  at  the  confluence  of  the  Ganges  ami 
the  Jumna,  564  miles  from  Calcutta  by  rail.  Modern 
buildings  include  Government  House,  the  High  Court,  tho 
Mayo  memorial  and  town  hall,  the  Muir  Central  College, 
the  Thornhill  and  Mayne  memorial  library  and  museum,  the 
Naini  central  jail,  Trinity  church,  and  the  Roman  Catholic 
cathedral.  The  Jumna  is  crossed  by  a railway  bridge, 
and  there  are  two  bridges  of  boats  over  the  Ganges.  The 
military  cantonments  contain  accommodation  for  all  three 
arms.  Population (1881),  148,547; (1891),  175,246; (1901), 
1 75,748.  Thenmniciiiol  income  in  1 897-98  wasRs.  3,93,283; 
the  registered  death-rate  in  1897  was  36-5  per  thousand. 
The  municipality  consists  of  28  members,  of  whom  21  are 
elected,  with  the  magistrate  as  ex  officio  chairman.  The 
water-supply,  which  was  extended  in  1897,  provides 

I , 425,000  gallons  a day,  or  8 gallons  per  head.  In  1896-97 
the  Muir  Central  College  had  195  students;  the  Kayasth 
Pathsala  had  73  students.  There  are  four  high  schools 
and  an  American  mission.  There  are  33  printing  presses, 
4 English  and  4 vernacular  newspapers,  a literary  institute, 
the  Kayaath  association,  a Mahommedan  union,  and  debating 
society. 

The  district  of  Allahabad  is  traversed  by  the  Last 
Indian  railway  and  the  Great  Trunk  road.  Apart  from  tho 
city,  it  contains  no  town  with  a population  exceeding  5000. 
Area,  2852  square  miles;  population  (1891),  1,548,737, 
being  543  persons  per  square  mile;  (1901),  1,487,904, 
showing  a decrease  of  4 per  cent-.  The  land  revenue  and 
rates  are  Rs.19,12,757,  the  incidence  of  assessment  being 

II. 1:5:3  per  acre;  tho  cultivated  area  in  1896-97  was 
882,887  acres,  of  which  232,774  were  irrigated  from  wells 
and  tanks  ; the  number  of  police  was  4745 ; there  are  21 1 
vernacular  schools,  with  5D41  pupils;  the  registered  death- 
rate  in  1897  was  45  per  thousand.  The  pnncijial  crop* 
are  rice,  millet,  pulse,  barley,  cotton,  opium,  and  indigo. 
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There  are  23  indigo  factories,  with  an  out-turn  valued  at 

^The^diviaion  of  Allahabad  has  an  area  of  17,265  square 
miles.  Population  (1891),  5,757,121,  being  333  persons 
per  square  mile;  (1901),  5,535,803,  showing  a decrease 
If  4 per  cent.,  due  to  the  famine  of  189G-97,  which  was 
severely  felt  in  this  tract.  It  comprises  the  eight  districts 
of  Cawnpore,  Fatehpur,  Banda,  Hanurpur,  Allahabad, 
Jhansi,  Jalaun,  and  Lftlitpur. 

Allegheny,  a city  of  Pennsylvania,  U.S.A.,  sitii- 
ated  in  tat  40“  27'  N.  and  long.  80“  Off  W.  on  the  north 
hank  of  the  Allegheny  and  Ohio  rivers,  opposite  I ittsburg, 
with  which  it  forms  a single  business  and  manufacturing 
community.  The  elevation  alwvo  sea-level  at  the  station 
of  the  Pennsylvania  Railroad,  in  the  lowur  part  of  the  city, 
is  736  feet,  most  of  the  city  being  much  higher.  Tho 
main  position  is  on  a plateau  immediately  above  the  nvCTs, 
with  residence  portions  extending  over  the  hills  behind. 
The  river  part  is  occupied  by  manufacturers,  vrmle  tne 
principal  mercantile  quarter  is  along  Federal  and  Ohio 
streets,  which  intersect  at  a central  square,  containing  the 
citv  hall,  post  office,  Carnegie  free  library,  and  the  market- 
place, The  parks  consist  of  tho  east,  north,  and  west 
parks,  nearly  surrounding  tho  central  business  section,  and 
Riverview  Park  on  the  hills  about  two  miles  to  the  north. 
The  population  in  1890  was  105,287 ; in  1900,  129,896, 
with  a death-rate  of  16‘23.  The  higher  institutions  of 
learning  are  the  Western  University  of  Pennsylvania  and 
theological  seminaries  of  the  Presbyterian  and  United 
Presbyterian  churches.  In  the  lower  jjart  of  the  city  is 
the  Riverside  State  Penitentiary.  The  government  con- 
sists of  a mayor,  and  departments  of  public  safety,  public 
works,  and  public  charity,  with  select  and  common 
councils.  The  annual  expenditure  is  $2,099,000,  the  debt 
is  $1,810,588,  and  the  valuation  of  projierty  $81,601,300. 
There  are  three  hospitals,  ten  hanking  institutions,  and 
four  insurance  companies.  It  has  extensive  manufactures, 
amounting  in  1890  to  $20,500,000,  mainly  of  iron,  leather, 
and  jiaint.  Three  railways,  the  Pennsylvania,  the  Pitts- 
burg and  Western,  and  the  Iluffalo,  Rochester,  and  Pitts- 
burg, enter  the  city. 

Allenstein,  a town  of  Prussia,  province  East 
IVussia,  100  miles  by  rail  N.E.  from  Thorn.  It  has  a 
mediaeval  episcopal  castle,  a couple  of  churches,  a syna- 
gogue, a lunatic  asylum,  ami  various  industries  — iron- 
foundries,  saw  mills,  brick-works,  and  breweries ; also  a 
trade  in  cereals  and  timber.  Population  (1885),  11,555; 
(1895),  21,579;  (1901),  24,307. 

Allentown,  a city  of  Pennsylvania,  U.S.A.,  tho 
capital  of  Lehigh  county,  situated  in  40"  37'  N.  lat. 
and  75°  27'  W.  long.,  in  the  eastern  part  of  the  state, 
in  Lehigh  Valley,  at  an  altitude  of  256  feet,  sixty  miles 
north  by  west  from  Philadelphia.  Though  its  site  is 
hilly,  its  plan  is  quite  regular.  The  city  is  divided  into 
eleven  wards,  and  is  entered  by  four  railways,  the  Central 
of  New  Jersey,  the  Lehigh  Valley,  tho  Forkiomen,  and  the 
Philadelphia  and  Keadiug.  It  has  important  manu- 
factures of  boots  and  shoes,  iron  and  silk.  It  is  the  site 
of  Muhlenburg  College.  The  population  in  1880  was 
18,063,  in  1890  it  was  25,228,  and  in  1900  it  was 
35,416. 

Alleppi,  or  AulapalaY,  a seaport  of  Southern  India, 
in  tho  state  of  Travancore,  33  miles  south  of  Cochin, 
situated  on  a strip  of  coast  between  the  sea  and  one  of 
those  Wkwntcrs  that  here  form  the  chief  means  of  inland 
communication.  There  is  a lighthouse,  85  feet  high,  with  a 
revolving  white  light  visible  18  miles  out  at  sea.  The 
exerts  consist  of  coffee,  pepper,  cardamoms,  and  cocoa- 
nuts.  There  are  two  factories  for  coir  matting.  The 


Raja  has  ft  palace,  and  Protestant  missionaries  have  ft 
church.  Population  (1891),  22,7 63. 


Alter,  a town  of  Spain,  in  tho  province  of  Oviedo, 

21  miles  S.E.  of  Oviedo,  on  the  coast  side  of  the  l’tcos 
de  Europe  that  scjiarate  the  basin  of  th*  riv^  runnrng 
towards  the  sea  from  the  dry  plateau  of  Old  Castile.  It 
stands  in  the  midst  of  a wooded  country,  and  m the  neigh- 
bourhood are  coal  and  iron-ore  mines  and  an  iron 
There  are  two  churches  and  schools,  lopulation  (1897), 
11,975. 

Alliance,  ft  city  of  Stark  county,  Ohio,  I.SA, 
situated  in  the  north-cast  l«rt  of  the  state,  at  an  altitude 
of  1081  feet,  on  three  lines  of  railway.  It  is  the  seat  ut 
Mount  Union  College.  Its  manufactures  consist  m great 
mrt  of  agricultural  tools  and  machines.  Ttapopulation 

1880  was  4 636,  in  1 890  it  was  7607,  and  in  1 900  it  was  89 1 b 

Allier,  a department  in  the  centre  of  France.  It  is 
traversed  by  the  ramifications  of  the  mountains  of  Itome 
and  of  the  Forez,  and  watered  by  the  Allier and  the iCht 
Its  area  occupies  2850  square  miles.  The  detriment 
comprises  29  cantons,  321  commune*  and  bad  la  .U 

tion  in  1901  of  422,083,  against  424,582  in  1886  Birth* 
(1899),  7999,  of  which  463  were  illegitimate  , deaths 
7236  ; marriages,  3590.  The  towns  are  Mouhns  (-.41 
inhabitants  m 1896),  Gannat  La  Palis*. 

Montluijon,  and  Vichy.  In  1896  there  were 

schools,  with  60,688  pupils,  and  9 per  cent,  of 

lation  was  illiterate.  The  area  unto  cultivation  assured 

1,660,255  acres,  of  which  1, 186,00° 

and  34,580  acres  in  vineyards.  In  1899 

yielded  a value  of  £1,804,210,  and be  vine, > £J  0 WO 

The  live  stock  (1899)  numbered  74..,. >10  bead, 

275,900  were  cattle.  Allier  counts  among  the  \ 
inenta  of  France  in  which  the  mining  tndus ry  is  > > ^ 

ward  state.  It  produces  a million  tons  of  eoa .y  . 
the  basin  of  Commentry.  The  industry  in  , ‘ u 
likewise  assumed  large  proportions  aroun  ^ 

turning  out  69,000  tons  of  iron-  Cast-HOO,  “d  ‘ 
the  value  of  £700,000,  in  1898,  The  o her  ^ 
in  glass,  in  paper,  in  chemical  product*  (Commentry), 
in  cutlery  (St  Puurpiin).  „ _ . , ...  „r 

Allingham,  William  (1824-1889)  Inshma.'"' 
letters  and  l«et,  was  born  at  Bally-shannon,  Done?*  . ^ 

March  1824  (or  1828,  according  to  s^e  authont»s> ^ ^ 
was  the  son  of  tho  manager  of  a local  bank.  several 

port  in  the  custom-house  of  his  native  town  and  ■ 
similar  situations  in  Ireland  and  F.ngland  until  ’ w 
he  became  subeditor  of  Frau r'.  Jfojannc,  which  he  srt^ 

1 quently  edited  until  1879.  Holuul  made  h.^f  ^ 
the  publication  of  a volume  of  poem*  in  1-  - LX[1 

The  Music  Matter  and  Day  and  Xibb iony*  a so  ^ 
taining  many  charming  lyrics,  ID  1855,  and  -y  y 

Bloomfield,  a narrative  poem  illustrative  of  In 
questions,  in  1864.  He  married  Helen 
under  her  wedded  name  as  a distinguished  * 
painter,  anil  died  at  Hampstead  on  the  18th  of  - , 

1689.  Though  working  on  an  unoeWnUtiom 
Allingham  produced  much  excellent  lyrical  , j 
poetry,  and  the  liest  of  his  pieces  are  thoroughly  aationm 
in  spirit  and  local  colouring.  woo-a-t 

Allman,  George  James  ( 

British  biologist,  was  born  in  Cork,  Ireland,  ’ . 

received  his  early  education  at  the  Academical 
Belfast.  For  some  time  he  studied  for  the  Irl-  ’ jn 
ultimately  gave  up  Urn-  in  favour  of  natural  »c  , 'OIK0 

1844  he  graduated  in  medicine  at  Dublin,  and  » 
appointed  Professor  of  Botany  in  that  um't-ru  y- j 
position  he  held  for  about  twelve  years  until  • 
to  Edinburgh  as  Regius  Professor  of  hatural 
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There  he  remained  till  1870,  when  considerations  of 
health  induced  him  to  resign  his  professorship  and  retire 
to  Dorsetshire,  where  he  devoted  himself  to  his  favourite 
jwstiinu  of  horticulture.  The  scientific  j<h|rts  which  came 
from  his  pen  are  very  numerous.  His  most  important 
work  was  u[k>d  the  gyuinoblastic  hydrozou,  on  which 
he  published  in  1871-72,  through  the  Ray  Society,  an 
exhaustive  monograph,  based  largely  on  his  own  researches 
and  illustrated  with  drawings  of  remarkable  excellence 
from  his  own  hand.  Biological  science  is  also  indebted  to 
him  for  several  convenient  terms  which  have  come  into 
daily  use,  e.g.t  endoderm  and  ectoderm  for  the  two  cellular 
layers  of  the  body-wall  in  Ccelenterutea.  He  became  a 
Fellow  of  the  Royal  Society  iu  1854,  and  received  a 
Royal  medal  in  1873.  For  several  years  he  occupied  the 
presidential  chair  of  the  Limuean  Society,  and  in  1879 
he  presided  over  the  Sheffield  meeting  of  the  British 
Association.  Ho  died  24th  November  1898. 

Alloa,  a river  ;>ort  and  jiolice  burgh  on  the  north  side 
of  the  Forth  in  the  county  of  Clackmannan,  Scotland, 
28  miles  from  Leith  by  water,  and  64  miles  E.  of  Stirling 
by  rail  The  register  of  shipping  included  7 vessels  of 
374  tons  at  the  end  of  1898 ; in  1898  entered  918  vessels 
of  177,004  tons,  cleared  1056  of  201,576  tons.  Coal  is 
the  chief  article  of  export,  345,631  tons  being  ahippod  in 
1898.  There  aro  in  the  town  8 breweries.  Spinning  mills 
(its  yarn  is  famous),  engineering  works,  and  chemical  works 
an*  among  the  industrial  features.  The  parish  church  has  ; 
l***n  restored  internally,  and  recent  erections  are  a hall 
and  museum,  a town  hall  and  free  public  library  (designed 
by  Mr.  Waterhouse,  It. A.,  the  gift  of  Mr.  J.  Thomson 
hi Lm),  a county  combination  hospital,  a secondary  school, 
public  baths  and  gymnasium,  and  an  accident  hospital. 

A public  park  has  been  opened.  One  of  the  schools  is  an 
academy.  Population  of  police  burgh  in  1881,  8812; 
1891,  10,754;  1901,  11,417. 

Allotments  and  8mall  Holdings.  -As 

the  meaning  of  these  terms  varies  in  different  localities,  it 
may  be  as  well  to  say  at  once  that  for  the  present  purpose 
they  an:  definable  as  pieces  of  land  detached  from  cottages, 
and  hired  or  owned  by  labouring  men  to  supplement  their 
main  income.  We  do  not  include  any  farm,  however 
-small,  from  which  the  occupier  derives  his  main  sup- 
P°rt  by  dairying,  market-gardening,  or  other  form  of  la 
jtetite  culture.  So  also,  no  account  is  taken  of  the  tiny 
garden  plot,  used  for  growing  vegetables  for  the  table  and 
simple  flowers,  which  is  properly  an  appurtenance  of  the 
n>ttagu.  Clearing  away  what  is  extraneous,  the  essential 
punt  round  which  much  controversy  has  raged  is  the 
labourer’s  share  in  the  land.  To  some  extent  this  depends 
upon  tradition.  In  agriculture,  the  oldest  of  all  indus- 
tries, a cash  payment  is  not  even  now  regarded  as 
discharging  the  obligations  between  master  ami  servant. 
Mr  Wilson  Fox,  in  reporting  to  the  Board  of  Trade  on  the 
earnings  of  agricultural  labourers  iu  Great  Britain,  gives,  as 
a typical  survival  of  an  old  custom,  the  case  of  a shepherd 
w“080  *°tal  income  was  calculated  at  £60  a year,  but  who 
got  only  £16  in  money,  the  rest  being  made  up  by  rights 
I 8ruz^uK  live-stock  and  growing  crops  on  his  master’s 
wid,  and  kindred  privileges.  That  is  exactly  in  the  spirit 
that  used  to  pervade  agriculture,  and  doubtless  had  its 
the  manorial  system.  If  we  turn  back  to  the 
j * century,  from  Walter  de  Henley’s  Husftandry  it  will 
•e  seen  that  practically  there  were  only  two  classes  engaged 

agriculture,  and  corresponding  with  them  were  two 
uida  of  land.  There  were,  on  the  one  hand,  the  employer, 

. *°d  his  demesne  land  ; on  the  other,  the  villous, 

in<  lan(l  bold  in  villenage.  1 Hitting  aside  for  the 
l'uneot  any  discussion  of  the  exact  degree  of  servitude,  it 
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[ will  be  seen  that  the  essence  of  the  bargain  was  that  the 
; villan  should  Lie  permitted  to  cultivate  a virgate  of  land 
j fur  hi*  own  use  in  return  for  service  rendered  on  the  home 
farm.  This  is  not  altered  by  the  fact  that  the  conditions 
approached  those  of  slavery,  that  the  villans  were  adecripti 
fflebcty  that  in  some  cases  their  wives  and  sons  were 
bequeathed  by  deed  to  the  service  of  religious  houses,  and 
that  in  many  other  respects  their  freedom  was  limited. 
Out  of  this,  in  the  course  of  centuries,  was  develoj**!  the 
system  prevailing  to-day.  Lammas  lands  are  indeed  a 
survival  from  it.  There  are  in  the  valley  of  the  Lea,  and 
close  to  London,  to  take  one  example,  lands  allotted  annually 
in  little  stri|«s  till  the  crops  are  carried,  when,  the  day 
being  fixed  by  a reeve,  the  land  becomes  a common  pasture 
till  the  spring  closing  takes  place  once  more.  Perhaps  the 
feature  of  this  old  system  that  {tears  most  directly  on  the 
question  of  allotments  was  the  treatment  of  the  waste  of 
the  manor.  The  lord,  like  his  tenants,  was  limited  by 
custom  as  regards  the  number  of  beasts  he  could  graze  on 
it.  After  the  havoc  of  the  Black  Death  in  1349,  many 
changes  were  necessitated  by  the  scarcity  and  dearness  of 
labour.  It  became  less  unusual  for  land  to  be  let  and  for 
money  payment  to  be  accepted  instead  of  services.  There 
was  a great  demand  for  wool,  and  to  conduct  sheep-farm- 
ing on  a large  scale  necessitated  a re-arrangement  of  the 
manor  and  the  enclosure  of  many  common  fields  under  the 
statute  of  Merton  and  the  statute  of  Westminster  Second. 
Nevertheless,  up  to  the  18th  century,  a vast  proportion  of 
agricultural  land  was  technically  waste  on  which  rights  of 
common  were  exercised  by  yeomen,  some  of  whom  had 
acquired  holdings  by  the  ordinary  methods  of  purchase  or 
inheritance,  while  others  hud  merely  squatted  and  built 
a house  on  the  waste.  It  is  to  this  period  that  belongs  a 
certain  injustice  to  which  the  jieas&ntry  were  subject.  No 
reasonable  doubt  can  lie  entertained  of  the  necessity  of 
enclosure.  Husbandry,  after  long  stagnation,  was  making 
great  advance ; and  among  others,  Arthur  Young  raised 
his  voice  against  the  clumsy  inconvenient  common  fields 
that  were  the  first  to  be  enclosed.  Between  1709  and 
1797  no  fewer  than  3110  Acts,  affecting,  us  far  as  con  be 
calculated,  about  3,000,000  acres,  were  put  into  0] K-ration. 
They  seem  mostly  to  have  been  directed  to  the  common 
fields.  In  the  first  half  of  the  19th  century  the  movement 
went  on  apace.  In  a single  year,  1801,  no  fewer  than  1 19 
Acts  were  passed  ; and  between  1801  and  1842  close  on 
2000  Acts  were  passed — many  of  them  expressly  directed 
to  the  enclosure  of  wastes  and  commons.  The  same  thing 
continued  till  1869.  It  touched  the  peasant  directly  and 
indirectly.  The  enclosure  of  the  common  fields  proved 
most  hurtful  to  the  small  farmer ; the  enclosure  of  the 
waste  injured  the  labourer  by  depriving  him,  without 
adequate  compensation,  of  such  useful  privileges  as  the 
right  to  graze  a cow,  a pig,  geese,  or  other  small  animals. 
It  also  discouraged  him  by  tending  to  the  extinction  of  small 
tenancies  and  freeholds  that  were  no  longer  workable  at  a 
profit  when  common  rights  ceased  to  go  w ith  them.  The 
industrious  labourer  could  previously  nourish  a hope  of 
bettering  his  condition  by  obtaining  a small  bolding.  Yet, 
though  the  labourer  suffered,  impartial  study  does  not 
show  any  intentional  injustice.  He  held  a very  weak 
)>ositiou  when  those  interested  in  a common  affixed  to  the 
church  door  a notice  that  they  intended  to  petition.  As 
MrCowper  said  in  the  House  of  Commons  on  13th  March 
1844,  “the  course  adopted  had  been  to  compensate  the 
owner  of  the  cottage  to  whom  the  common  right  belonged, 
forgetting  the  claims  of  the  occupier  by  whom  they  were 
enjoyed  ” ; and  in  the  same  dclmte  Sir  Robert  Peel  pointed 
out  that  not  only  the  rights  of  the  tenant,  but  those  of 
his  successors  ought  to  have  been  studied.  The  course 
adopted  divorced  the  labourer  from  the  soil. 

R.  I.  — 4« 
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Parliament,  as  a matter  of  fart,  had  from  a very  early 
period  recognized  the  wisdom  of  contenting  the  peasant. 
In  the  14th  century  England  was  a land  of  small  farms 
wherein  the  tenant  lived  in  rude  abundance.  Next 
century  a rural  exodus  began,  owing  to  the  practice  of 
enclosing  the  holdings  and  turning  them  into  sheep 
walks.  In  1 4S7  an  Act  was  {tossed  enjoining  landlords  to 
“ keep  up  houses  of  husbandry/’  and  attach  convenient 
laud  to  them.  Within  the  next  hundred  years  a number 
of  similar  attempts  wero  made  to  control  what  we  may 
call  the  sheep  fever  of  the  time.  Then  we  arrive  at  the 
rvign  of  Elizabeth  and  the  famous  Small  Holdings  Act 
passed  in  1 597 — — an  anticipation  of  the  threc-acrea-and-a- 
cow  policy  advocated  towards  the  end  of  the  1 9th  century. 
II  required  that  no  person  shall  “ build,  convert,  or  ordain 
any  cottage  for  habitation  or  dwelling  for  persons  engaged  in 
husbandry  ” unless  the  owner  “do  assign  or  lay  to  the  same 
cottage  or  building  four  acres  of  ground  at  the  least.”  It 
also  provided  against  any  “ inmate  or  under-sitter  ” being 
admitted  to  what  was  sacred  to  one  family.  This  measure 
was  not  conceived  in  the  spirit  of  modern  political  economy, 
but  it  had  the  effect  of  staying  the  rural  exodus.  It  was 
repulod  in  1775  on  the  ground  that  it  restricted  the 
building  of  cottages.  By  that  time  the  modern  feeling  in 
favour  of  allotments  had  begun  to  ripen,  and  it  was  con- 
tended that  some  compensation  should  be  made  to  the 
labourers  for  depriving  them  of  the  advantages  of  the 
waste.  Up  to  then  the  English  labouring  rustic  had  been 
very  well  otF.  Food  was  abundant  and  cheap,  so  were  clothes 
and  boots  ; he  could  graze  his  cow  or  pig  on  tbs  common, and 
also  obtain  fuel  from  it.  Now  lie  fell  on  evil  days.  Prices 
rose,  wages  fell,  privileges  were  lost,  and  in  many  cases  he 
had  to  sell  the  {witch  of  land  the  possession  of  which 
made  all  the  difference  between  hardship  and  comfort. 
All  this  was  seen  plainly  enough  both  by  statesmen  and 
private  philanthropists.  One  of  the  first  experiments  was 
described  by  tSir  John  Sinclair  in  a note  to  the  report  of 
a select  committee  of  the  House  of  Commons  on  waste 
lands  in  1795.  About  1772  the  lord  of  the  manor  of 


some  commonable  lauds  near  Tewkesbury  had  with  great 
success  set  out  25  acres  in  allotments  for  the  use  of  some 
of  the  j)oor.  Sir  John  was  very  much  struck  with  the 
result,  and  so  heartily  applauded  the  idea  that  the  com- 
mittee recommended  that  any  general  Enclosure  Bill  should 
have  a clause  in  it  providing  for  “ the  accommodation  of 
land.”  Sir  Thomas  Bernard  and  Mr  Wilberforoe  took  an 
active  part  in  advocating  the  principle  of  allotments,  on 
the  ground,  to  summarize  their  argument  in  language  em- 
ployed later  by  a witness  before  the  House  of  Commons,  that 
“it  keeps  the  cottagers  buoyant  and  makes  them  industrious.” 
In  1806,  at  the  suggestion  of  the  rector,  a clause  assigning 
un  allotment  of  luilf  an  acre  to  every  cottage  was  inserted 
in  an  Enclosure  Bill  then  under  consideration  for  the  {wirish 
of  Broad  Somerford  in  Wiltshire.  This  was  done,  “ and 
the  example  was  followed  by  nearly  every  adjoining  parish 
in  that  part  of  Wiltshire.”  Passing  over  several  praise- 
worthy establishments  of  allotments  by  private  jiersonR,  wo 
come  to  1819,  when  Parliament  passed  an  Act  akin  in 
spirit  to  several  that  came  into  existence  during  the  later 
portion  of  the  Victorian  era.  It  empowered  the  church- 
wardens and  overseers  of  any  parish,  with  the  consent  of 
the  vestry,  to  purchase  or  hire  land  not  exceeding  25  acres, 
and  to  let  it  in  portions  to  “any  poor  and  industrious 
inhabitant  of  the  pirish.”  This  was  amended  in  1831  by 
an  Act  extending  the  quantity  of  land  to  50  acres,  and  also 
conveying  an  important  new  power  to  enable  the  same 
authorities  to  endows  from  any  waste  or  common  land  not 
exceeding  50  acres  to  be  devoted  to  the  notue  tiurpoie. 

I*  'ull,,,w*'1  nc'xl  y«>r  by  an  Act  relating  to  fuel, 
and  in  1834  the  Poor  Law  Coiumuaionen  rei»rted  favour- 


ably  on  tho  principle  of  granting  allotments.  In  1843  an 
important  inquiry  into  the  subject  was  made  by  a com- 
mittee of  the  1 (ousts  of  Commons,  which  produced  a number 
of  valuable  suggestions.  Ono  consequence  was  the  Bill  of 
1 845,  brought  into  Parliament  by  Mr  Cowper.  It  {tossed  the 
House  of  Commons ; and  there  Mr  Bright  made  a remark 
that  probably  summarized  a general  opinion,  since  it  never 
came  to  a third  reading  in  the  House  of  Lords.  He  »id 
that  “ the  voluntary  system  of  arrangement  would  do  all 
the  good  that  was  expected  to  accrue  from  the  allotment 
system.” 

At  this  point  in  the  history  of  the  movement  it  may  be 
as  well  to  i*iuso  and  ask  what  was  the  net  result  of  so 
much  legislation  and  benevolent  action.  Messrs  Tremen- 
heere  and  Tufnall,  who  prefixed  an  admirable  epitome  of 
what  had  been  done  to  the  report  of  the  Commission  “ap- 
{Miinted  to  inquire  into  the  employment  of  women,  young 
persons,  and  children  in  agriculture”  (1867),  expressed 
considerable  disappointment.  Between  1710  and  1867, 
7,660,413  statute  acres  were  added  to  the  cultivated  area 
of  England  and  Wales,  or  about  ono-third  of  tho  area  in 
cultivation  at  the  latter  date ; and  of  this  total,  484,893 
acres  were  enclosed  between  1845  and  1867.  Of  the  latter, 
only  2119  acres  were  assigned  as  public  allotments  for 
gardens  to  tho  labouring  poor.  It  was  found  to  be  the 
case,  as  it  is  now,  that  land  was  taken  up  more  readily 
when  offered  privately  and  voluntarily  than  when  it  cune 
through  official  sources.  Meanwhile  competent  and 
thoughtful  men  saw  well  that  the  sullen  discontent  of  the 
pleasantry  continued,  in  Lord  Bacon’s  phrase,  to  threaten 
“the  might  and  manhood  of  the  kingdom.”  It  had 
existed  since  tho  beginning  of  the  Napoleonic  wars,  and 
had  become  more  articulate  with  the  spread  of  education. 
We  shall  see  a consciousness  of  its  presence  reflected  in 
the  minds  of  statesmen  and  politicians  as  we  briefly 
examine  the  later  phase  of  tho  movement.  This  found 
expression  in  tho  clauses  against  enclosure  introduced  by 
Lord  Beaeonsfield  in  1876,  and  gave  force  to  the  tbre- 
acrea-aud-a-cow  agitation,  of  which  the  more  prominent 
leaders  were  Mr  Joseph  *\rch  and  Mr  Jesse  Colling*.  In 
1882  the  Allotments  Extension  Act  w*as  passed,  the  object 
of  which  was  to  let  the  parishioners  have  charity  land  *n 
allotments,  provided  it  or  the  revenue  from  it  was  not  used 
for  apprenticeship,  ecclesiastical,  or  educational  purposes. 
A committee  of  the  House  of  Commons,  appointed  in 
1885  to  inquire  into  the  housing  of  the  working  classes, 
reported  strongly  in  favour  of  allotments,  and  this  was 
followed  in  1 887  by  the  Allotments  Act — the  first  measure 
in  which  the  principle  of  compulsory  acquisition  was  ad- 
mitted in  regard  to  other  than  charity  lands.  Its  ad- 
ministration was  first  given  to  the  Sanitary  Authority,  but 

passed  to  the  District  Councils  when  these  bodies  were 
established  in  1894.  The  local  body  is  empowered  to  hire 
or  purchase  suitable  land,  and  if  they  do  not  find  any  m 
the  market  they  are  to  (petition  the  County  Council,  which 
after  due  inquiry  may  issue  a provisional  order  compelling 
owners  to  sell  land,  and  the  Local  Government  Board  may 
introduce  a Bill  into  Parliament  to  coufirm  the  order.  B 
was  found  that  the  Sanitary  Authority  did  not  carry  °u* 
the  scheme,  and  in  1890  another  Act  was  passed  for  the 
purpose  of  allowing  applicants  for  allotments,  when  the 
Sanitary  Authority  failed  to  provide  land,  toap{**al  to  the 
County  Council.  Judging  from  the  evidence  laid  before 
the  commission  on  agricultural  depression  (1894),  the 
Act  of  1887  lias  not  been  a conspicuous  success.  Most  o 
the  witnesses  reported  in  such  terms  as  these  t ® 
Allotments  Act  has  been  quite  inojierative  in  Cornwall  , 
“the  Act  has  been  a dead  letter  in  the  district  (Wigtown- 
shire) ” ; “ the  Allotments  Act  has  not  been  in  operation 
in  Flintshire  ” ; u nothing  has  been  done  in  the  district  o 
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Pembrokeshire  under  the  Act.”  No  evidence  whatever 
was  adduced  to  show  that  in  a single  district  a different 
state  of  things  hud  to  be  recorded.  From  a return  pre- 
sented by  the  Local  Government  Board  to  Parliament  in 
1896  we  learn  that  eighty-three  rural  sanitary  authorities 
had  acquired  land  for  allotment  prior  to  the  28th  Decem- 
ber 1894,  the  date  at  which  these  authorities  ceased  to 
exist  under  the  provisions  of  the  Local  Government  Act 

1894.  Land  was  acquired  by  compulsory  purchase  in  | 
only  one  parish ; by  purchase  or  agreement  in  eighteen 
parishes;  by  hire  by  agreement  in  132  parishes.  The 
total  acreage  dealt  with  was  1836  acres  1 rood  34  poles, 
and  the  total  number  of  tenants  4711.  The  number  of 
County  Councils  tliat  up  to  the  same  date  had  acquired 
land  was  twelve,  and  they  had  done  so  by  compulsory 
purchase  in  one  parish,  by  purchase  or  agreement  in  five 
parishes,  by  hire  by  agreement  in  twenty -four  parishes,  i 
The  total  area  dealt  with  was  only  413  acres  1 rood  5 
poles,  and  the  total  number  of  tenants  825.  The  com- 
plete totals  affected  at  the  date  of  the  return,  21st  August 

1895,  by  the  Acts,  therefore,  were  2249  acres  2 roods  39  \ 
poles,  and  5536  tenants.  A considerable  extension  has  ; 
taken  place  since,  but  before  dealing  with  that  point  a j 
word  should  be  said  of  a measure  closely  akin  to  the  allot- 
ments legislation — viz.,  the  Small  Holdings  Act  introduced 
by  Mr  Henry  Chaplin,  and  passed  by  Parliament  in  1892. 

It  aas  an  attempt  to  appease  the  rural  discontent  that 
bad  been  seething  for  some  time  past  and  was  silently 
but  most  eloquently  expressed  in  a steady  migration  from  j 
the  villages. 

The  object  of  this  measure  was  to  help  the  deserving 
labouring  man  to  acquire  a small  holding,  that  is  to  say, 
a portion  of  land  not  leas  than  one  acre  or  more  than  fifty 
acres  in  extent  and  of  an  annual  value  not  exceeding  £50. 

It  is  not  necessary  here  to  describe  the  legal  steps  by 
which  this  was  to  be  accomplished.  The  essence  of  the 
bargain  was  that  a fifth  of  the  purchase  money  should  be 
laid  down,  and  the  remainder  in  half-yearly  instalments 
spread  over  a period  not  exceeding  fifty  years.  But  if 
the  local  authority  thought  fit  a portion  of  the  purchase 
money,  not  exceeding  one-fourth,  might  remain  unpaid, 
be  secured  by  a perpietual  rent  charge  upon  the  ( 
holding.  It  cannot  be  said  that  this  Act  has  attained  ! 
the  object  for  which  it  was  drawn  up.  From  a return  J 
made  to  the  House  of  Commons  in  February  1898  we 
obtain  a statement  of  the  working  of  the  Allotments  and  ' 
Small  Holdings  Acts  between  the  27th  December  1894  [ 
•Mid  the  24th  of  June  1897.  Of  this  document  the 
following  i«  a summary. 

Land  was  acquired  for  allotments  between  the  27th 
Beoember  1894  and  24th  of  June  1897  by— 

J county  councils : (a)  in  two  cases  by  purclia.se  by 
agreement,  the  land  handed  to  jiorish  councils  to 
manage  ; (6)  in  one  case  hiring  by  agreement. 
Total  acreage,  33  acres  38  p>olea — let  to  forty-five 
tenants. 

3 councils  of  county  boroughs  : one  case  of  purchase, 
throe  of  hiring  by  agreement.  Total  acreage,  42 
2 roods  23  poles — let  to  171  tenants, 

120  urban  district  councils:  (a)  in  17  cases  purchase 
by  agreement;  (6)  in  118  cases  hiring  by  agree- 
ment. Total  acreage,  1591  acres  2 roods  4 poles — j 
^ let  to  6644  tenants. 

J rural  district  councils  : four  cam  by  purchase,  seven 
by  hire.  Total  acreage,  160  acres  2 roods  18  poles — 
let  to  288  tenants. 

009  parish  councils:  (a)  in  six  cases  by  compulsory  ! 
hiring ; (4)  in  1022  coses  by  hiring  by  agreement. 
Tend  acreage,  12,967  acres  2 roods  24  poles — let  ; 
to  24,389  tenants. 
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4 parish  meetings:  by  hiring  by  agreement.  Total 
acreage,  19  acres  17  poles — let  to  47  tenants. 

1 metropolitan  vestry : by  hiring  by  agreement.  4 
acres  2 roods  12  poles — let  to  79  tenants. 

In  this  jieriod,  therefore,  local  authorities  have  acquired 
for  allotment  14,818  acres— let  to  31,663  tenants;  but 
61  county  councils,  61  councils  of  county  boroughs,  963 
urban  district  councils,  692  rural  district  councils,  6361 
parish  councils,  and  5733  parish  meetings  had  not  acquired 
land  for  allotment. 

These  facts  are  not  highly  encouraging  to  those  who 
would  wish  to  see  every  workman  in  possession  of  an 
allotment ; but  the  results  of  the  Small  Holdings  Act  are 
trivial  in  comparison.  Within  the  same  period  only  three 
county  councils  had  acquired  land  in  six  parishes  for 
small  holdings ; in  one  it  was  by  purchase,  in  the  other 
five  by  hire,  and  the  total  acreage  amounted  to  only  120 
acres  3 roods  5 poles — let  to  45  tenants. 

It  is,  however,  an  English  characteristic  to  prefer 
private  to  public  arrangements,  and  probably  a very  great 
majority  of  the  allotments  now  being  cultivated  are  due 
to  individual  initiative.  There  are  no  means  of  arriving 
at  the  actual  facts,  but  data  exist  whereby  it  is  at  least 
possible  to  form  some  rough  idea  of  them.  It  is  not  the 
custom  to  give  in  the  annual  agricultural  returns  any 
statement  of  the  manner  in  which  land  is  held,  and  the 
latest  information  is  to  be  found  in  the  returns  presented 
to  Parliament  in  1895.  From  these  w©  get  the  follow- 
ing table,  which  will  enable  the  reader  to  compare  the 
numbers  of  large  and  small  holdings,  aud  understand  how 
land  is  held  ; — 


r 

Prom  1 to 
& Acre*. 

' From  3 to 

j 30  Acre*. 

Above  80  Acrea. 

So. 

Acreage. 

j No. 

Acreage 

No. 

Acreage. 

England  . 

H7,033 

sea, 

170,091 

a,S8B,0« 

122,348 

21,230,731 

| Wales  . . . 

10,708 

».6W 

80,301* 

083,024 

18,380 

2,107,702 

Scotland  . . 

20,130 

66,891 

83,321 

008,330 

25,308 

4,219,043 

Grant  Britain 

117, MS 

800.7K! 

888,411 

4,341,023 

ltK,  0^7 

27,678,038 

It  would  ap»pjear  from  this  that,  whereas  27 J million 
acres  are  held  in  large  holdings,  scarcely  five  million 
acres  are  in  small  holdings.  The  proportion  varies  greatly 
according  to  the  district.  Some  counties,  such  as  Cheshire 
and  Worcester,  are  rich  in  small  holdings ; while  others— 
Westmoreland  and  Devonshire,  for  example — contain  few. 
We  may  assume,  however,  that  the  allotments  do  not 
come  into  the  table  at  all.  They  are  separately  tabulated 
as  holdings  of  land  not  exceeding  an  acre  in  extent.  They 
may  be  summarized  as  follows : — 


| 

Under  i Acre. 

Ofl  Acre.  | 

Total  of  1 Acre 
and  over. 

England 

522,163 

34,45ft  1 

556,622 

Walt*  . . . 

12,17ft 

1,095  ; 

13,274 

Scotland  . . 

7,648 

1,569  | 

9.237 

Great  Britain 

541,890  ] 

37,143  , 

579,133 

These  figures  are  useful,  but  they  should  be  taken  as 
only  approximate.  It  is  in  the  nature  of  the  case  that 
there  should  lie  much  fluctuation  in  the  number  of  these 
tiny  plots,  movement  of  population  and  other  causes 
frequently  leading  to  whole  nests  of  them  being  deserted 
by  the  original  occupners  and  turned  into  ordinary  fields 
again.  A large  proportion  of  them  are  held  by  per- 
sons not  engaged  in  agriculture,  but  following  other  pur- 
suits : witness  the  fact  that  they  are  most  numerous 
in  proportion  to  every  1000  acres  cultivated  in  Notting- 
ham, Northampton,  and  Leicester.  Very  often  an  allot- 
ment is  more  acceptable  to  a village  tradesman,  a carpenter, 
bootmaker,  or  miner,  than  to  a farm-servant.  Work  on  it 
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to  the  latter  represents  only  a continuation  of  the  day’s 
drudgery,  while  it  is  a pleasant  change  and  relief  to  the 
former.  Further,  local  conditions  have  much  to  do  with 
their  popularity.  In  practice,  it  is  not  found  that  a 
Northumbrian  hind  cares  much  for  an  allotment.  He 
has  a thousand  or  fifteen  hundred  yards  of  potatoes  grown 
with  his  master’s  croj>,  and  he  gets  meal  and  fuel  as  |art 
of  his  wages.  Better  still,  he  has  a twelve  months'  engage- 
ment for  “rain  or  shine,  sickness  or  health”;  hut  where 
perquisites  are  not  given  on  a wale  so  liberal,  and  wages 
are  lower  and  engagements  from  week  to  week — even  from 
day  to  day,  as  in  some  of  the  eastern  counties  of  England, 
— then  naturally  the  at! vantages  of  the  allotment  are 
much  more  highly  prized. 

Apart  from  those  created  by  legislation,  there  ate  many 
groups  of  small  agricultural  holdings  that  have  either  come 
to  exist  naturally  or  have  been  made  during  the  last  few 
years.  Cheshire  is  a county  wherein  the  former  prevail. 
A typical  estate  in  it  is  that  of  Lord  Kgerton  of  Tatton. 
This  is  divided  into  189  holdings,  of  which  1 17  are  of  less 
than  50  acres  and  72  are  under  10  acres.  Even  in  a 
county  so  notable  for  its  excellent  pasture  a nan  could 
scarcely  manage  to  live  on  one  of  these  last-mentioned 
holdings  ; and,  as  a matter  of  fact,  those  who  have  them  are 
either  agricultural  labourers  or  possess  some  other  meau.s 
of  earning  a livelihood ; but  the  land  forms  a valuable 
supplement  to  wages.  Oue  point  of  importance  is  that 
nowhere  are  large  healthy  families  more  prized  than  on 
these  small  holdings,  where  the  girls  at  a very  early  age 
learn  to  look  after  the  poultry  and  attend  to  the  lighter 
duties,  while  boys  are  set  to  harder  tasks.  It  has  lieexi 
observed  that  in  portions  of  England  where  farm  lataur 
is  badly  paid,  and  the  men  have  no  land,  children  are 
regarded  as  burdens  and  misfortunes.  The  Peckforton 
estate  of  Lord  Tollemache  differs  from  that  of  Lord 
Egerton,  inasmuch  an  jiaius  have  been  taken  to  make  small 
holdings  on  it.  There  are  over  250  cottages,  to  which  as 
much  land  is  attached  as  enables  the  occupier  to  keep  a cow, 
aud  the  sale  of  milk  and  butter  brings  in  enough  to  pay 
the  rent  and  vastly  improve  the  food  supply  of  the  cottage. 
As  there  are  over  120,000  holdings  of  less  than  50  acres  in 
Cheshire,  it  will  be  understood  that  the  estates  mentioned 
are  typical  of  others.  The  Isle  of  Axholm,  in  Lincoln- 
shire, has  long  been  famous  for  its  small  holdings,  and  as 
they  are  to  a great  extent  cultivated  on  the  open-field 
system  they  are  probably  of  great  antiquity.  In  the 
parish  of  Epworth  there  are  421  agricultural  holdings,  of 
which  356  arc  under  aud  65  over  20  acres  in  extent ; in  the 
parish  of  Haxuy,  574  agricultural  holdings,  475  under  and 
99  over  20  acres  ; in  West  Butterwick,  132  agricultural 
holdings,  109  under  20  acres  and  23  over.  It  would 
appear  that  the  tendency  is  towards  subdivision.  Most  of 
the  land  is  held  in  strips,  and  at  the  owner’s  death  these 
are  often  sold  separately.  During  the  worst  of  the 
depression  a great  amount  of  tmflering  was  felt,  but 
recuntly  accounts  liave  been  more  cheerful.  Lord  Sa vile’s 
estate  in  \ orkshiro  is  an  outstanding  example  of  land  in 
small  holdings.  It  consists  of  10,848  acres,  held  in  682 
tenancies,  averaging  about  16  acres  each.  Experience 
there  seems  to  show  that  a man  requires  about  30  acres  of 
ordinary  agricultural  land  in  order  to  obtain  a living 
from  it  * 


To  these  examples  of  small  holdings,  it  may  be  usef 

0 add  an  account  of  the  manner  in  which  one  set  w 
formed  ; and  we  select  for  the  purpose  that  at  Winters!© 
id  Wiltshire,  chiefly  for  the  reason  that,  save  for  a litl 
guidance,  the  men  worked  out  their  owti  salvation.  Mai 

1 oore,  who  originally  conceived  the  idea,  has  not  been 
jwony  out  of  pocket  on  account  of  it.  When  land  w 
d”**’  in  1892,  owing  to  the  depression  in  agriculture 


purchased  an  estate.  The  price  came  to  an  average  of 
£10  an  acre,  and  he  made  the  average  for  selling  it  out 
again  £15  on  a principle  of  instalments.  But  his  object 
was  not  to  make  any  profit  from  the  transaction,  and 
he  formed  what  is  termed  a Landholders'  Court,  formed  of 
the  mon  themselves,  every  ten  choosing  oue  to  represent 
' them.  This  court  was  found  to  act  well.  It  collected 
the  instalments,  which  are  paid  in  advance ; and  of 
course  the  members  of  it,  down  to  the  minutest  detail, 

| knew'  not  only  the  circumstances,  but  the  character  of 
every  applicant  for  land.  The  result  speaks  for  itself. 
Early  in  1901  there  were  no  arrears,  and  the  expenses 
having  proved  only  trivial  there  was  a balance  of  £666 
in  favour  of  the  court,  and  about  £150  had  been  sj>ent 
in  sinking  a well.  This  fund  has  the  very  great  advan- 
tage of  establishing  a common  interest  in  the  holders 
and  inducing  them  to  stick  together.  Various  sum* 
have  been  lent  out  on  mortgage,  and,  were  a neighbour- 
ing village  to  w ish  it,  the  Winterslow  holders  are  pre- 
pared to  listen  to  an  application  for  a loan.  It  should 
1*3  added  that  all  the  owners  are,  in  the  true  sense  of  the 
word,  i*ja«ants.  They  do  not  dqiend  on  the  land  for  a 
living,  but  work  in  various  callings  -many  being  wood- 
men —for  wages  that  average  about  15*  a week.  The 
holdings  vary  in  size  from  leas  tliau  an  acre  to  ten  acres, 
and  are  technically  held  on  a lease  of  1999  years,  practi- 
cally freehold,  though  by  the  adoption  of  a leasehold  form 
a saving  was  effected  in  the  cost  of  transfer.  On  the 
holdings  most  of  the  men  have  erected  houses,  using  for 
the  purpose  chalk  dug  up  from  their  gardens,  it  lying  only 
a few  inches  below  the  surface.  It  is  not  rock,  but  soft 
chalk,  bo  that  they  are  practically  mud  walls ; but  being 
as  a rule  at  least  18  inches  thick,  the  house#  are  very  cool 
iu  summer  aud  warm  in  winter.  Major  Poore  calculates 
that  in  seven  year#  these  |»oor  people — there  are  not 
thirty  of  them  altogether — liave  managed  to  produce  for 
I their  houses  and  land  a grass  sum  of  not  le»#  than  £5000. 
This  he  attribute#  to  the  loyal  manner  in  which  even 
distant  members  of  the  family  have  helped. 

It  remains  to  give  a brief  outline  of  what  small  hold- 
ings are  like  outside  Great  Britain.  From  the  result#  of 
the  Belgian  Agricultural  Inquiry  of  1895  the  following 
table  has  been  compiled,  assuming  that  one  hectare* 
2£  acres : — 


Ueruptal  by  Owner.  Occupied  by  Tenant. 


Siw:  of  Holding. 

Whole. 

4om  than  More  than 
half.  bill.  j 

: 

Wboln. 

ToUl 

11  acm  suul  under  . 

1 i ..  5 wren  . 

& M ..  10 

10  ♦.  1 

50  or  100  acre*  . . j 

Over  I0O 

No. 

100,109 

27.805 

lt.009 

10.000 

2,021 

003 

No.  No.  | 

#."50  j w.77» 

10,544  58.82V* 

IS  873  *».S40 

18,009  1 ».44J 

1,4*7  8, SI  5 ! 

470  1 1.417  j 

No.  ; 
004,418  | 
70.445  | 
25,0*  | 
28,8*7 
1 4,517  1 

2,8*5  j 

Na  I 
448,120 
178,20 

m.s# 

0i.4£* 
11.850, 
5.1*5  , 

Total  , . . j 

| 16S.207  , 

68,042  [ 102,128 

4JB.1W 

820,825  j 

1 It  will  be  seen  from  this  table  that  Belgium  is  pre- 
eminently a country  of  small  holdings,  more  than  half  of 
the  total  number  being  under  50  acres  in  extent.  C 
course  it  is  largely  a country  of  market  gardens ; but  a# 
the  holdings  are  most  numerous  in  Brabant,  East  an 
West  Flanders,  and  Hainault,  the  provinces  showing  the 
largest  number  of  milch  cows,  it  would  seem  that  dairying 
and  la  petite  culture  go  together. 

In  Germany,  the  number  of  small  holdings  i*  propor- 
tionately much  larger  than  in  Great  Britain.  The 'tv- 
turns  collected  in  1895  showed  that  then?  were  3,235, 1W» 
or  58*22  |**r  cent,  of  the  total  number  of  holdings  under 
5 acres  in  area ; and  of  these  no  fewer  than  1 1 |*'r 
are  held  by  servants  us  part  of  their  wages.  A *■*  e 
compiled  for  the  Journal  of  Out  Hoard  of  A^riculturt 
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enables  us  to  compare  the  other  holdings  with  those  of 
Great  Britain : — 


1 i 

] Sue  ot  Holding*.  ( 

1 

Germany. 

Gnat  Britain.  j 

Number. 

Per  cent.  | 

Number. 

j Percent.  ! 

i to  50  acres  ! 

2,014,040 

j 86*8  I 

235,481 

! r.8  ij  1 

50  to  500  „ j 

292,982 

12*0  ! 

101,438 

1 401 

; Over  500  ,, 

13,809 

0-0  1 

5,219 

1*3  , 

Total  . . j 

2,321,731 

I 100 

403,108 

1 '*>  j 

Great  Britain,  it  will  be  seen,  has  over  40  per  cent,  of 
large  farms  of  between  50  and  500  acres  as  compared  with 
Germany’s  12*6,  while  the  latter  has  86*8  of  small  hold- 
ings, eoiiqatnxl  with  England's  58*6. 

France  also  has  a far  larger  proportion  of  small 
holdings  than  Great  Britain ; its  cultivated  area  of 

85.759.000  acres  being  divided  into  5,618,000  separate 
holdings,  of  which  the  size  averages  a little  over  15  acres  ' 
as  against  63  in  Great  Britain.  Of  the  whole  number, 
4,190,795  are  farmed  by  the  owners,  934,338  are  in 
metayage,  and  1,078,184  by  tenants.  The  leading 
feature  is  the  |ieasant  proprietary.  Half  of  the  arable,  i 
more  than  half  of  the  pasture,  six-sevenths  of  the  vineyards,  ! 
and  two-thirds*of  the  garden  lands  are  fanned  by  their 
owners.  Comparison  with  Great  Britain  is  difficult ; but 
it  would  appear  that,  whereas  only  1 1 per  cent,  of  British 

520.000  agricultural  holdings  are  farmed  by  the  owners, 
the  proportion  in  France  is  75  per  cent.  A further  point 
to  be  noted  iB  that  the  average  agricultural  tenancy  in 
France  is  just  one-fourth  of  what  it  is  in  Great  Britain, 
and  the  average  owner-farmed  estate  only  one-sixth. 

Thoso  interested  in  the  formation  of  small  holdings  in 
Great  Britain  will  find  much  to  interest  them  in  the 
history  of  Danish  legislation.  British  jiolicy  for  many 
generations  was  to  preserve  demesne  land,  and  there  are 
many  devices  for  insuring  that  a spendthrift  life-owner 
shall  not  be  able  to  scatter  the  family  inheritance ; but  as 
long  ago  as  1769  the  Danish  legislators  set  an  exactly 
opposite  example.  They  enacted  that  peasant  land  should 
not  be  incorporated  or  worked  with  estate;  land  ; it  must  * 
always  remain  in  the  ownership  and  occupation  of  peasants. 
In  this  spirit  all  subsequent  legislation  was  conceived,  and 
the  allotment  law  that  came  into  force  in  October  1899 
bears  some  resemblance  to  the  English  Small  Holdings 
Act  of  1892.  It  provides  that  labourers  able  to  satisfy 
certain  conditions  as  to  character  may  obtain  from  the  state 
u loan  equal  to  nine-tenths  of  the  purchase-money  of  the 
land  they  wish  to  acquire.  This  land  should  be  from  5 
to  7 acres  in  extent  and  of  medium  quality,  but  the  limits 
are  from  2}  to  10}  acres  in  the  case  of  better  or  poorer  , 
land.  The  total  value  should  not  exceed  4000  kr.  (£222). 
The  interest  payable  on  the  loan  received  from  the  state 
is  3 per  cent.  The  loan  itself  is  repayable  after  the  first 
five  years  by  annual  instalments  of  4 per  cent,  until  half 
is  paid  off ; the  remainder  by  instalments  of  3|  per  cent., 
including  interest.  Provision  is,  however,  made  for  cases 
where  the  borrower  desired  to  pay  off  the  loan  in  larger 
sums.  Regulations  are  laid  down  regarding  the  transfer 
of  such  properties  and  also  their  testamentary  disposition. 
The  Treasury  was  empowered  to  devote  a sum  of  2,000,000 
kroners  (£1 1 1,000)  to  this  purpose  for  five  years ; after  that 
the  land  is  subject  to  revision. 

Even  before  this  law  was  passed  Denmark  was  a 
country  of  small  holdings,  the  peasant  farms  amounting 
to  66  |>er  cent,  of  the  whole,  and  the  number  is  bound  to 
increase,  since  the  incorporation  of  farms  is  illegal,  while  ; 
there  is  no  obstacle  to  their  division.  Between  1835  and 
1885,  the  numlier  of  small  holdings  of  less  than  one  ton- 
dekarthorn  increased  from  24,800  to  92,856.  What  gives 
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point  to  these  remarks  is,  that  Denmark  seems  in  the  way 
to  arrest  its  rural  exodus,  and  was  one  of  the  first  coun- 
tries to  escape  from  the  agricultural  depression  due  to  the 
extraordinary  fall  in  grain  prices. 

Authorities.—' Walter  or  II rn ley's  Husbandry.— Tht  Eng- 
lish Village  Community,  by  Fkkukiuc  Sekrohm. — Annals  of 
Agriculture,  by  Arthur  Young. — The  Agricultural  Labourer,  by 
T.  E.  K r. n k F. I..  — Report  on  the  Employment  of  llomcn  and  Children 
in  Agriculture,  1807  (historical  faketch  by  Messrs  TUmekburi 
sad  Tupnall).  — A Study  of  Small  Holdings,  by  W.  E.  Brail  — 
The  Law  and  the  Labourer , by  C.  W.  Stubbs.  — “ Agricultural 
Holdings  in  England  and  Abroad,”  by  Major  Chaigik  (Statistical 
Society's  Journal,  vol.  L)  (p.  a.  G.) 

Alloys.  — The  derivation  of  this  word  is  very  clear. 
The  old  French  a/ei,  which  was  retained  in  the  Norman  as 
alJai  or  alai,  comes  from  allrium  or  alaium,  the  original 
being  probably  ad-ligo  (aUigo),  to  bind  together.  In  the 
modem  sense  it  would  be  difficult  to  find  a better  de- 
scription of  the  nature  of  an  alloy  than  that  given  by  the 
metallurgist  Biringuccio  in  1540,  who  says  that  an  alloy 
only  signifies  an  intimate  association  of  one  metal  with 
another. 

From  a modem  point  of  view  the  question  immediately 
arises  whether  the  associations  of  metallic  elements  give 
results  which  arc  in  any  way  different  from  the  Metals 
union  of  a metal  w*ith  a non-metal.  Though  the  sad  non- 
whole  tendency  of  modem  work  has  been  to  *>*<•!*■ 
break  down  tho  barrier  between  metals  and  non-metals, 
still  in  some  ways  alloys  appear  to  present  a special  case  of 
union.  Metallic  vapours  are  miscible  with  any  other  gas, 
but  metals  and  non-metals  do  not  seem  to  unite  to 
form  a liquid  or  solid  solution.  Nor,  it  should  be  re- 
membered, do  all  metals  mix  and  form  a solid  mass  which 
is  uniform  in  composition.  It  has  been  held  that  there  is 
no  non -metallic  solvent  for  a metal  which  acts  without 
recognizable  chemical  action,  or  one  from  which  the  pure 
metal  can  be  obtained  by  cry  stallization.  Metallic  oom- 
jvounds  will,  however,  dissolve  readily  in  metals ; thus, 
cuprous  oxide  dissolves  iu  metallic  copper.  Metallic 
sulphides  again  will  dissolve  in  metals,  e.g.,  silver  sulphide 
in  lead,  and  lead  in  sulphide  of  lead,  and  the  sulphides  will 
crystallize  out  from  the  metallic  solvent.  In  this  way 
bismuth  sulphide  crystallizes  from  bismuth.  The  -solu- 
bility of  carbon  in  iron,  and  its  separation  as  graphite  from 
the  solvent,  is  a fact  of  great  industrial  importance.  It  is 
also  considered  that  no  isomorphous  mixture  of  a metallic 
and  a non-metallic  substance  is  known.  The  molecular 
structure  of  a metal  appears,  therefore,  to  present  some 
differences  from  that  of  a non-metal.  Metals  possess  a 
characteristic  property  of  conducting  electricity  without  an 
attendant  transfer  of  matter.  This  is  known  as  metallic 
conduction.  It  has  been  shown  that  tho  diffusion  of  one 
metal  into  another  can  take  place  in  solid  metals  at  com- 
paratively low  temperatures,  that  is,  at  tenqicratures  which 
are  far  below  the  melting- points,  either  of  the  metals 
undergoing  diffusion,  or  of  the  alloys  which  result  from  their 
union.  In  comparatively  recent  years  a large  amount  of 
attention  has  been  devoted  to  the  investigation  of  the 
properties  and  constitution  of  alloys. 

Iu  ordinary  cases  the  constituent  metals  of  alloy's  are 
united  by  melting  them  together  and  stirring  the  molten 
mass.  The  action  is,  however,  far  from  being  Formam 
a simple  ouc,  as  the  union  is  not  merely  due  to 
the  mechanical  stirring,  but  to  the  fact  that  the 
metals  dissolved  in  each  other  become  spread  uniformly  by 
true  diffusion.  In  some  cases,  the  constituent  metals  of  an 
alloy  which  are  miscible  when  fluid,  separate  if  the  fluid  mass 
is  allowed  to  rest,  while  in  other  cases  jiartial  separation 
occurs  even  after  the  bulk  of  the  mass  has  become  solid 
It  sometimes  happens  that  metals  will  unite  at  tempera- 
tures which  are  far  below  those  required  to  fuse  them  ; to 
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the  union  *n  effected  the  term  crmmtatym  w »)>plied. 
very  interesting  observation  was  made  in  18*0  by  Faraday 
aud  Stodart,  who  in  the  course  of  an  investigation  on  the 


placet!  in  a 10  per  E' 
rent,  solution  of  e 
salt  in  water  which 

slowly  5. 


alloys  of  iron  with  other  metats,  note  their  failure  to  pro-  If,  for  instance, 
duce  certain  alloys  by  cementation,  but  consider  it  “ remark-  thermometer  1* 
able  ” that  platinum  will  unite  with  steel  at  a temi«:rature 
at  which  the  steel  is  still  solid.  This  early  recognition 
of  the  fact  that  alloys  can  be  produced  by  cementation  is 
very  curious,  and  shows  that  Faraday  and  Stodart  had 
oliserved  a creeping  molecular  action  to  occur  at  a tem- 
perature below  the  fusing -point  of  either  platinum  or 
carburized  iron.  So  long  ago  as  1878  W.  Spring  showed 
that  under  a pressure  varying  from  1 3 to  1 1 tons  per  s* pilin' 
inch,  metallic  tilings  will  unite  into  solid  masses  which 
under  pressure  behave  like  fluids  and  truly  flow  through 
the  apertures  of  the  receptacle  in  which  they  are  com- 
pressed This  fact  lends  support  to  the  view  that  cohesion 
is  a form  of  chemical  affinity.  By  coni[>ressuig,  in  a finely 
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each  other  behave  like  ordinary  aqueous  solntions  of  salts. 
His  actual  results  for  solutions  of  common  salt  in  water 
arc  given  in  Fig.  1. 


"Si.* 


Fig.  1. 


i is  being 
I cooled  by  means 
of  an  external 

freezing  mixture,  

the  mercurv  will  halt  in  its  fall  at  about  ■ C.,  owing 

to  the  scimratinn  of  pure  salt-free  ice.  This  gives  the 
I point  d on  the  branch  AB.  The  mercury  then  continues 
| to  fall  until  the  temperature  of  22'  C.  ts  reached,  anu 
. the  cryo-hydrate  or  eutectic  of  ice  and  salt  solidifies,  Tffi» 

I eutectic,  as  has  been  abundantly  shown,  consists  merely  ot 
• a i u : — *.»»«tiMi  Af 


c. — - » inn*  ('  Hallock  found  that  raetalH  might  be 


s of  cadmium,  an  alloy  is  pnxluced  which  the  degree  of  concentration 
fuses  at  100*  C.  Hallock  found  that  metals  might  be 
united  without  pressure,  if  they  were  heated  to  the  melting* 
jioint  of  the  alloy  to  tie  formed,  that  is,  to  a point  which 
as  a rule  is  much  below  the  melting-point  of  the  least 
fusible  constituent. 


It  has  long  t*eu  known  that  brass  may  be  formed  by  electro- 
deposition  from  a solution  containing  copper,  and  zinc.  In  this 
connexion  J.  B.  Scndereus  has  made  a very  interesting  series  of 
experiments  on  the  precipitation  of  one  metal  from  solution  by 
another  metal.  He  point*  out  that  Richter  in  his  rcsearchea, 
published  between  the  years  1706-99,  WS*  led  to  the  promulgation 
of  the  law  which  is  now  expressed  as  follows : 4‘  Metals  aro  pre- 
cipitated from  their  saline  solution  atom  for  atom  of  the  same 
valency."  Senderens  shows  that  this  is  not  rigorously  accurate, 
since  the  amount  of  the  precipitating  metal  is  always  in  excess. 
Thus,  in  the  well-known  reaction  employed  in  refineries,  for  the 
precipitation  by  copper  of  silver  from  sulphate  solutions,  in 
accordance  with  the  equation  -AgSO*-rCu  = Ag  4-  CuSO*.  if  the 
solution  of  sulphate  of  silver  contains  4 *5  gramme*  of  the  salt  in  a 
litre  of  water,  a plate  of  copper  immersed  in  it  for  seven  days  will 
lie  found  to  have  lost  0 012  gramme  more  than  theory  demands. 
Senderens  shows  that  this  fact  is  of  singular  interest  in  relation  to 
the  allotropy  of  iron,  but  his  work  is  quoted  here  on  account  of  its 
bearing  on  the  formation  of  alloys  in  the  “wet  way.”  Several 
chemists,  among  whom  Planch*  ami  Brajmatelli  may  be  specially 
mentioned,  have  thought  that  alloys  might  be  bo  prepared,  while 
(>ay-Lussac  at  first  favoured  that  opinion,  but  abandoned  it  later. 
So  long  ago  as  1857,  in  a remarkable  paper  on  ‘‘The  Reciprocal 
u.ui.  " rut;,.. » ,iw.i,  ..l 


creases,  the  initial  freezing-point  on  the  branch  AB  will  be- 
come  lower  and  lower,  while  the  second  freezing  P™"<  “l**” 
remains  constant  at  - 22’  C. ; and  when  the  solution  con- 
tains 23-5  per  cent,  of  salt,  both  freezing-points  coincide  in 
the  point  B at  - 22"  C.  The  salt  branch  of  the  diagram  is 
a very  steep  one,  because  the  melting-point  of  pure  salt  » 
above  700‘  C.  Take  on  this  branch  a point  t representing 
water  containing  more  salt  than  23*5  per  cent.,  sa)  per 
cent  In  this  case  the  first  solid  to  separate  on  cooling  is 
_____  pure  salt,  and  it  does  so  at  - 12“  C,  which,  for  this  degree  of 

published  between  the  years  1796  »»,  *'a»  led  to  the  promulgation  , ration  is  the  first  halting  stage  of  the  thermometer  , 

*■“  •—  -*■*-* - ”»*  - f“""- ' “ Met*u  "»  "r»-  ! thc  ig  a,  before,  the  solidification  of  the  eutectic  o 

salt  and  iee,  ’which  always  has  the  same  composition,  and 
freezes  at  the  same  temperature,  namely  --  * 

I diagram  therefore  has  two  bmnehea  joining  at  B a 
horizontal  line.  This  curve  has  been  described  at  soirn 
length,  lx-cttu.se  curves  representing  the  freezing-points  o 
any  series  of  alloys  may  t»  derived  in  the.cmev'ay 
(iuthrie  considered  that  alloys  in  eooling  behave  like  a 
cooling  mass  of  clear  molten  granite.  This  ™old  throw 
off  in  cooling  “ atomically  definite  " bodies,  leaving  " 

I ft  fluid  mass  not  definite  in  composition,  since  the  quanz 
anti  felspar  undergo  solidification  before  the  nuc*'  , 

I alloys  much  the  same  thing  happens,  for  when  a molte 
mass  of  lead  and  bismuth,  or  bismuth  and  tin,  corns,  » 


Precipitation  of  Metals,”  Oiling  showed  that  a piece  of  copper  | mass  Ot  lean  ana  nisuiui-u,  „ nuartz  and 

coated  with  cadmium,  and  a coil  of  copper  and  cadmium  foils  1 certain  alloy  of  the  metal  falls  out,  ju.  t 1 

— 1 felspar  did,  and  ultimately  the  most  fusible  alley 

series  is  left.  This  is  called  by  Outline  the  eureofm  ^ 
but  the  proportions  between  the  constituent  meta  s 
atomic,  and  (iuthrie  pointed  out.  that  “the  preconce 
notion  that  the  alloy  of  minimum  temperature  Of 
must  have  its  constituents  in  simple  atomic  p Pp  * 
and  that  it  must  be  a chemical  compound,  seems  to  I* 
misled  previous  investigators  ; but  he  adds  a 
metals  may  and  do  unite  with  one  another  in  ie  , 
multiple  of  their  combining  weights,  may  be  «>n  t 
...  . ‘ ..ft-  ..  # nnt.  n the  ratio  of  an) 


rolled  up  together,  behave  very  differently  when  treated  with 
hydrochloric  add,  the  metallic  dejioait  of  cadmium  partaking  of 
thc  character  of  an  alloy.  Such  precipitation  of  one  metal  on 
another  he  attributes  to  the  affinity  of  one  metal  for  the  other.  He 
in  fact  formed  alloyB  in  the  “wet  way  " More  recently  Myliua 
and  Fromm  have  shown  that  alloys  may  be  precipitated  from  dilute 
solutions  by  rinc,  cadmium,  tin,  lead,  and  copper.  Thus  a strip  of 
zinc  plunged  in  a solution  of  sulphate  of  silver  containing 
not  more  than  0’03  gramme  nf  silver  in  the  litre,  becomes 
covered  with  a floeculent  precipitate  which  is  a true  slip)’  of  silver 
and  zinc,  and  in  thc  same  way,  when  copper  is  precipitated  from 
Its  sulphate  by  zinc,  the  alloy  formed  is  brass.  They  have  also 
formed  certain  alloys  of  definite  composition  such  as  AuCda, 
Cu-Od,  and,  more  interesting  still,  Cu*8n.  If  volatile  metal*  in 
thc  form  of  vapour  am  brought  In  contact  with  non-volatile  metals 


tlio  constitution  of  eutectic  alloys  is  not  in  the  ratio  0 ? 

..r .simple  multiple  of  their  chemical  equivalents,  but  tn^ 

union  will  in  many  cases  ensue.  It  has  i>ccn  shown  that  alloys  of  i composition  is  not  on  that  account  less  fixed,  nor  art 
platinum  and  pallxliunl  with  wdmiuiu,  zinc,  and  magnesium  may  I .,  rtj  i definite  ■>  The  constitution  of  eutectic 

U *°  I alloys  ax  reveled  by  the  microscope  will  be  dealt  with  in 

the  article  on  Mktaixography.  . . -r 

Mcndel^eff  regards  solutions  as  strictly  denni  e 
chemical  combinations  at  temperatures  higher  t 
dissociation  temjicratures.  Definite  chemical  su  ’ 
may  be  either  formed  or  decomposed  at  tcmjx*mturcs  w * 
are  higher  than  those  at  which  dissociation  begins. 


In  the  classical  monograph  on  alloys  published  by 
Matthieasen  in  1860  {Phil.  Tran*.  R.  S.\  it  was  clearly 
A Hors  mm  stated  that  alloys  must  lie  considered  to  be  solidi- 
•o  lid  fieri  solutions.  Few  generalizations  have  been  more 

solutions,  fruitful  in  results,  and  much  modern  work  has 
been  devoted  to  the  development  of  the  view.  The  con- 
stitution of  solntions  has  licen  very  closely  studied  in 


recent  years,  and  from  the  point  of  view  of  their  freezing 
points  P,  Guthrie  has  shown  that  solut 


higher  man  uioee  ut  wuitu  ~ ^how 

same  phenomenon  occurs  in  solutions.  In  order  # u 


same  phenomenon  occurs  in  bouuumm. 

I how  close  the  relation  is  between  freezing  solutions® 
solutions  of  metals  in  ! in  water  and  in  an  alloy,  no  simpler  case  could  we 
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than  the  lead-tin  aeries  given  in  Fig.  2.  It  represents,  more- 
over, a series  in  which  the  freezing-points  arc  well  within 
~ range  of  the  ordinary  mer- 
curial thermometer,  and  of 
which  the  complete  freez- 
ing-point curve  is  exactly 
of  the  same  order  as  that 
which  represents  the  freez- 
ing of  a solution  of  salt,  as 
Rolwrta- Austen  has  shown. 
For  alloys  of  which  the 
melting-points  are  beyond 
the  range  of  the  ordinary  mercurial  thermometer,  some 
form  of  pyrometer  must  be  employed.  Heycoek  ami 
Neville,  in  a very  elaborate  and  prolonged  series  of 
investigations  on  the  freezing  - point  curves  of  alloys, 
have  used  the  platinum  resistance  pyrometer,  and  they 
determine  the  points  at  which  alloys  solidify  or  metallic 
constituents  fall  out  of  solution  by  noting  the  points 
at  which  the  electrical  resistance  (as  measured  by  a 
Wheatstone  Bridge)  remains  constant,  Roberts-Austen, 
on  the  other  hand,  has  devised  a recording  pyrometer  for 
use  with  a thermo-junction.  This  instrument  traces  auto- 
gruphically  on  a sensitized  plate  the  cooling  curve  of  any 
definite  alloy,  the  halting  places  coreesfxmding  to  the 
arrests  in  the  fall  of  the  mercurial  column  in  an  ordinary 
thermometer  being  indicated  by  more  or  less  horizontal 
portions.  H.  le  Cha teller  has  thrown  much  light  on  the 
question  of  the  fusibility  of  alloys.  He  points  out  that 
in  considering  them  as  solutions  it  is  necessary  to  modify 
the  view  in  which  ordinary  solutions  are  regarded.  In 
ordinary  chemical  language,  it  is  usual  to  distinguish  the 
solvent  from  the  body  which  is  dissolved,  but  really  the 
two  bodies  play  the  same  port.  Many  aqueous  solutions, 
as  he  shows,  can  exist  below  the  freezing-point  of  water : 
that  of  chloride  of  calcium,  for  instance,  which  is  liquid 
down  to  - 55"  C.  He  demonstrates  that  the  typical  curves 
which  represent  the  fusibility  of  alloys  have  in  each  case 
corresponding  curves  in  suline  solutions,  and  in  confirma-  ( 
tion  quotes  experiments  by  Loewel  and  Bakhuis-Roozebooni, 
together  with  his  own  results,  especially  referring  to  the  , 
freezing-point  curves  of  isomorphous  mixtures  of  certain 
organic  substances  first  recorded  by  Kuster.  The  result  of 
Le  Chatelier's  very  interesting  work  is  the  division  of  the 
freezing-point  curves  of  alloys  into  the  following  classes  : — 
In  the  first  the  metals  dissolving  each  other  give  neither 
definite  comjiounds  nor  isomorphous  mixtures.  The  curves 
of  this  class  consist  of  two  branches  as  is  shown  by  the 
lead-tin  curve  in  Fig.  2,  in  which  composition  and  tern-  I 
perature  are  co-ordinates,  and  it  would  appear  that  when  : 
a curve  is  composed  of  two  branches  only  it  is  safe  to 
conclude  that  after  solidification  the  two  isolated  metals 
are  simply  in  juxtajiosition. 

In  the  second  case,  the  two 
Metals  give  rise  to  one  or 
More  definite  comjjounds. 

Here,  as  in  the  case  of  a 
Mution  of  sulphate  of  soda 
in  water,  one  branch  of  the 

curve  is  peculiar  and  char-  

■cteristic.  If  the  compound  CohPo‘,t,on- 

which  is  formed  between  the  ^ 3' 

two  metals  fuses  without  dissociation,  there  will  l>c  a maxi- 
mum point  in  the  curve  which  corresponds  to  the  definite 
c°mjK>und,  *nd  the  curve  will  be  of  the  form  shown  by 
Bnljerts- Austen’s  gold-aluminium  curve  in  Fig.  3.  H.  le 
t hatelier  has  found  similar  curves  for  the  cop|ier-tin 
a|l»ys.  In  the  case  of  the  aluminium -gold  series  the 
maximum  point  occurs,  as  Fig.  3 shows,  at  the  alloy 
AuAl.  the  freezing-point  of  which  is  higher  than  that  I 


ConPotiTioN, 

Fig.  4. 


of  pure  gold  itself.  If  the  com{>ound  formed  in  the  alloy 
is  dissociated,  the  jtortion  of  the  curve  which  marks  its 
presence  will  !>e  rounded. 

With  regard  to  the  gold- 
aluminium  series,  Heyeock 
and  Neville  have  shown  that 
it  presents  a very  compli-  £ 
rated  case,  as  not  merely  £ 
one  comjxmnd  (AuAL),  but  F 
several  compounds  of  gold 
and  aluminium  are  formed. 

Iu  the  third  case,  the  two 
metals  which  are  dissolved  in  each  other  form  isomorphous 
mixtures.  In  this  group  the  freezing-points  of  the  alloys 
of  the  series  lie  on  a straight  line,  Fig.  4,  as  do  the  silver- 
gold  alloys  examined  by  Schertel.  This  question  is  very 
imjKjrtnnt,  and  Gautier  has  given  several  instances  of  such 
isomorphous  alloys,  among  which  that  of  antimony  and 
bismuth  may  be  cited. 

Metals  do  not  ajqiear  to  have  l*?en  studied  from  the 
point  of  view  of  suffusion  until  1880,  when  A.  D.  van 
Kiemsdijk  showed  that  gold  and  silver  would  SarfuBloo 
both  pass  below'  their  actual  freezing  -points 
without  becoming  solid.  Roberts-Austen  ]>ointed  out  that 
surfusion  might  be  easily  measured  in  metals  and  in  alloys 
by  the  sensitive  method  of  recording  pyrometry  to 
which  reference*  has  already  been  made.  He  also  showed 
that  the  crossing  of  curves  of  solubility  which  had  already 
been  observed  by  II.  le  Chatelier  and  by  Dahms  in  the 
case  of  salts  could  also  lie  measured  in  the  lead-tin  alloys 
(Fig.  2).  The  investigation  of  the  mutual  relations  of 
partially  miscible  liquids  due  to  Alexejew,  Konovalow, 
and  to  Duclaux  was  extended  to  alloys  by  Alder  Wright 
The  addition  of  a third  metal  will  sometimes  render  the 
mixture  of  two  other  metals  homogeneous.  Heycock  and 
Neville  proved  that  when  one  metal  Is  alloyed  with  a small 
quantity  of  some  other  metal  the  solidification  obeys  the 
law  of  Raoult  They  also  showed  tliat  the  molecule  of  a 
metal  when  in  dilute  solution  often  consists  of  one  atom. 
There  are,  however,  numerous  exceptions  to  this  rule.  In 
the  case  of  aluminium  dissolved  in  tin  and  mercury  or 
bismuth  in  lead,  it  is  at  least  probable  that  the  molecules 
in  solution  are  AL,  IIg2,  and  Bi^  respectively,  while  tin 
in  lead  appears  to  form  a molecule  of  the  type  Sn4. 

Matthiessen  in  the  paper  already  refereed  to  showed  that 
the  electrical  conductivity  of  all  alloys  may  be  represented 
graphically  by  three  types  of  curves.  Gold  and  Electrical 
silver  alloyed  afford  an  instance  of  the  first  of  conduce 
these  types,  there  being  a rapid  decrease  in  the 
conductivity  (or  increase  in  the  resistance)  when  either 
silver  is  added  to  gold  or  gold  to  silver.  The  tin- 
copper  alloys  are,  as  regards  electrical  conductivity,  types 
of  the  L-shai>ed  curve.  There  is  a rapid  diminution  of 
conductivity  when  tin  is  added  to  copper,  and  at  a certain 
point  there  is  an  abrupt  bend,  and  the  curve  proceeds 
more  or  less  horizontally.  More  recent  work  has,  however, 
shown  that  there  are  certain  breaks  where  the  definite 
eonijKJunds  SnCu,  and  SnCu4  occur.  The  conductivities 
of  tin  and  lead  are  both  low,  and  the  lead-tin  series  is 
represented  by  a straight  line  connecting  the  two  metals. 
The  conductivity  curve  of  these  alloyed  metals  represents 
the  third  type.  For  the  details  reference  must  be  made 
to  Matthiesscn’a  memoir.  At  low  tenq>eraturc.H,  Dewar 
and  Fleming  have  shown  that  the  conductivity  of  pure 
metals  increases  greatly  as  the  temjierature  is  diminished. 
Gold,  in  the  purification  of  which  el  alio  rate  precautions 
were  taken,  ap|jears  to  present  a very  good  instance.  On 
the  other  hand,  the  conductivity  of  alloys  does  not  increase 
with  diminution  of  temperature  in  the  same  manner,  and 
a marked  contrast  between  the  behaviour  ot  metals  and 
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alloy#  i#  thuK  presented.  Rayleigh  ha#  pointed  out  that 
this  difference  may  arise  from  the  heterogeneity  of  alloys. 
When  a current  is  passed  through  an  alloy,  a series  of 
Peltier  affects,  proportional  to  the  current,  are  set  up 
between  the  particles  of  the  different  metals,  and  these 
create  an  opposing  electromotive  force  which  is  indis- 
tinguishable experimentally  from  a resistance.  If  the 
alloy  were  a true  chemical  compound  the  counteracting 
electromotive  force  should  not  occur,  and  ex|>eriraents  in 
this  direction  are  much  needed.  Roberto-Austen  has 
shown  that  in  the  case  of  molten  alloys  the  conduction  of 
electricity  is  apparently  metallic,  no  transfer  of  matter 
attending  the  passage  of  the  current  A group  of  bodies 
may,  however,  be  yet  discovered  between  alloys  and 
electrolytes  in  which  evidence  may  las  found  of  mourn 
gradual  change  from  wholly  metallic  to  electrolytic  con- 
duction, Laurie  has  determined  the  electromotive  force  of 
a series  of  copper-zinc,  copjier-tin,  and  gold-tin  alloys,  and 
as  the  result  of  his  experiments  he  |x>int#  to  the  existence  of 
definite  comjxmnds.  Explosive  alloys  have  been  formed 
by  Devi  He  and  Debray  in  the  case  of  rhodium,  iridium, 
and  ruthenium,  which  evolve  heat  when  they  are  dissolved 
in  zinc.  When  the  solution  of  the  rhodium-zinc  alloy  is 
treated  with  hydrochloric  acid,  a residue  is  left  which  under- 
goes a change  with  explosive  violence  if  it  be  heated  in 
wu'uo  to  400*.  The  alloy  is  then  insoluble  in  “ aqua 
regia."  The  metals  have  therefore  passed  into  an  insoluble 
form  by  a coni|wratively  slight  elevation  of  tcmjierature. 

The  feature  of  the  period  from  1875  to  1901  has  been 
the  increased  attention  which  has  been  devoted  to  the  a|>- 
laduMtrtal  plications  of  the  rarer  metals.  Thus  nickel, 
applies-  which  was  formerly  used  in  the  manufacture 
tiomt.  0f  u (Jerman  silver  " a#  a substitute  for  silver,  is 
now  widely  employed  in  naval  construction,  and  in  the 
manufacture  of  steel  armour-plate,  projectile#,  and,  when 
alloyed  with  copper,  the  envelop  of  bullets.  Manganese 
not  only  forms  with  iron  several  alloys  of  great  interest, 
but  alloyed  with  copjier  is  used  for  electrical  purposes. 
Chromium  also,  in  comparatively  small  quantities,  is  taking 
its  place  as  a constituent  of  steel  axle#  and  tyres,  and  in 
the  manufacture  of  tool-steel.  Vanadium,  molybdenum, 
and  titanium  may  be  expected  soon  to  play  an  irn[>ortnnt 
part  in  the  constitution  of  steel.  Titanium  is  alloyed  in 
small  quantities  with  aluminium  for  use  in  naval  archi- 
tecture. The  importance  is  now  widely  recognized  of  con- 
sidering the  mechanical  properties  of  alloys  in  connexion 
with  the  freezing-|x>int  curves  to  which  reference  has  already 
been  made,  but  the  subject  is  a very  complicated  one,  and 
all  that  need  be  said  here  is  that  when  considered  in 
relation  to  their  meltingqiointa  the  pure  metals  aro  con- 
sistently weaker  than  alloys.  The  presence  in  an  alloy  of  a 
eutectic  which  solidifies  at  a much  lower  temperature  than 
the  main  mass,  implies  a great  reduction  in  tenacity, 
especially  if  it  is  to  be  used  al>ove  the  ordinary  tcmjicrature 
as  in  the  case  of  pipes  conveying  super-heated  steam.  It 
may  also  be  state*!  that  alloys  of  metals  with  similar  melting- 
points  have  higher  tenacity  when  the  atomic  volumes  of 
the  constituent  metals  differ  than  when  they  arc  nearly 
the  same. 


For  further  information  the  reader  may  refer  to:  — Robriiti 
Austen.  Report*  L to  vi.  to  the  Alloys  Research  Committee  of  0 
Inshtuium  of  Meehonunl  Engineer*,  London,  1891  to  1899  ; Inin 
to  Al?.  I'"*11  f MetailurW>  London,  1*08  («*,  na  tion  devote 
t//'  ,lVSr  ? '<**}**  VV**). -Cantor  Inures  c 

Nrv.1.  ^' "c*£d.atU,€  6neiet*  °f  ArU,  1884-1901.— Hetcock  an 
Journal  of  /jIT/T  ****?  Transactions  of  thr  Royal  Roddy  an 
Ohuus,  T Satiety,  1890  to  the  premmt  time.- 

’ 1 Chatklibr,  CHAferv,  and  Other*.  Bull.  soe  „ 
pour  I'intluMlrir  nationale,  Paris  (various 
Ilf  V**'  "fT - Roukkt..  Arsr, 

Rstmrt  of  the  de*  n^talliqaca, 

1 J rhysieri  Congress,  Paris,  1900,  vol.  i.  GauthU 


Villars,  Pari*.— W.  Spring.  Bull,  de  Tacod.  roy.  de  Belgique,  1878 
to  recent  years. — R.  H.  Thub*T0N.  Materials  cf  Engineering 
Wiley,  New  York.  (w.  c.  JL  A.) 

Allport,  8lr  James  Joseph  (1811 -1892), 

English  railway  manager,  born  27th  February  1811,  was  a 
son  of  William  All|»ort,  of  Birmingham,  and  was  associated 
with  railways  from  an  early  period  of  his  life.  In  1843  he 
Ijocame  general  manager  of  the  Birmingham  and  Derby  Rail- 
way, ami  in  the  following  year  succeeded  to  the  same  |>orition 
on  the  Newcastle  And  Darlington  line.  Six  years  later  be 
I assumed  the  charge  of  the  Manchester,  Sheffield,  ami 
Lincolnshire  (now  the  Great  Central)  Railway,  and  finally, 
i in  1 853,  was  appointed  to  the  general  managership  of  the 
1 Midland  Railway — an  office  which  he  held  continuously. 

I with  the  exception  of  a few  years  between  1857  and  1860, 
until  his  retirement  in  1880,  when  he  lutcame  a director. 
During  these  twenty-seven  years  the  Midland  grew  to  be 
one  of  the  moat  ini|X)rtant  railway  systems  in  England, 
partly  by  the  al)#orption  of  smaller  lines  and  partly  by 
the  construction  of  two  main  extensions — on  the  south 
to  London  and  on  the  north  to  Carlisle — whereby  it 
obtained  on  independent  through-route  between  the  metro- 
)K>Iis  and  the  north.  In  the  railway  world  Sir  James 
Allport  was  known  as  a keen  tactician  and  a vigorous 
fighter,  and  he  should  be  reraemliered  as  the  pioneer 
of  cheap  and  comfortable  railway  travelling.  He  aim 
the  first  to  appreciate  the  imjiortance  of  the  third-class 
passenger  as  a source  of  revenue,  and  accordingly,  in 
1872,  he  inaugurated  tho  policy — subsequently  adopted 
more  or  less  completely  by  all  the  railways  of  Orest 
Britain — of  carrying  third-class  passengers  in  well-fitted 
carriages  at  the  uniform  rate  of  one  penny  a mile  on  all 
trains,  even  the  fastest.  The  diminution  in  the  receipts 
from  second-class  passengers,  which  was  one  of  the  result  a, 
was  regarded  by  some  authorities  as  a sign  of  the  unwisdom 
of  his  action,  but  to  him  it  appeared  a sufficient  reason 
for  the  abolition  of  secoml-class  carriages,  which  therefore 
disapj»eared  from  the  Midland  system  in  1875,  the  first- 
class  fares  being  at  the  same  time  substantially  reduced. 
This  innovation  too  ha#  been  followed  by  other  com 
]«anies,  though  not  with  the  same  unanimity  as  attended 
hi#  earlier  reform.  He  was  also  the  first  to  introduce  the 
Pullman  car  on  British  railways.  Allport  received  the 
honour  of  knighthood  in  1884.  He  died  in  London  on 
25th  April  1892.  (h.  * »•) 

Almada,  a town  of  Portugal,  district  Lisbon,  on 
the  left  bank  of  the  Tagus,  immediately  opposite  Lisl>on, 
with  manufactories  of  cork.  It  was  founded  by  English 
crusader#  in  the  reign  of  Affomso  Henriquca.  Population 
about  7000. 

Almaden,  or  Almaden  del  Azogub,  a town  of 
Spain,  in  the  province  of  Ciudad  Real,  in  the  Sierra  Moreno. 
In  the  latter  jiart  of  the  19th  century  tho  Almaden  quick- 
silver mines  were*  leased  by  the  state  to  the  house  of  lh»th- 
schild,  whose  contract  expired  in  1900,  but  who  still  sell  the 
quicksilver  for  the  Spanish  Government.  The  town  bus  a 
good  hospital,  schools,  ruul  other  buildings.  Care  is  taken  to 
minimize  the  effect#  of  tho  fumes  on  the  oj*erative.«,  whose 
health  is  very  rapidly  and  seriously  impaired.  Hence  the 
custom  formerly  was  to  use  convicts  for  the  lalxrnr  in  the 
quicksilver  mines.  Owing  to  the  deleterious  effects  of  the 
atmosphere,  exemption  from  military  service  is  granted  to 
i men  who  have  been  two  yeans  employed  in  the  quicksilver 
mine#.  The  average  output  of  mercury  is  10  j>er  cent  on 
the  ore  extracted,  and,  according  to  official  returns,  75  per 
cent,  of  the  value  of  the  output  is  clear  profit.  In  1 898  there 
were  1906  men  and  417  lads  employed  in  the  mine#.  The 
amount  of  ore  extracted  wa#  19,945  tons,  from  which  lo&> 
tons  of  quicksilver  were  drawn,  being  46,211  flask#  weigh* 
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ing  55,000  ft».  In  the  Arraynnes  sulphurous  and  lead  mines 
930  men,  18  women  and  35  lads  were  employed,  and  18,962 
tons  of  ore  were  extracted  in  1898.  The  Almaden  conces- 
sion covers  over  490,872  acres;  the  Arrayanes  only  1397 
acres.  Population,  7388. 

Alma-Tadema,  Sir  Laurence  (or 

Lau  re  ns),  British  artist,  was  born  on  the  8th  of 
January  1836,  at  Dronryp,  a Friesian  village  near  Leeu- 
warden,  the  son  of  Pieter  Todcrna,  a notary,  who  died 
when  he  was  four  years  old.  Alma  was  the  name  of 
his  godfather.  Hia  mother  (d.  1863)  was  his  father's 
second  wife,  and  was  left  with  a large  family.  It  was 
designed  that  he  should  follow  his  father’s  profession ; 
but  he  had  so  great  a leaning  towards  art  that,  after 
a long  struggle  between  duty  and  inclination,  during 
which  his  health  broke  down,  he  was  sent  to  Antwerp, 
where  in  1852  he  entered  the  academy  under  Gustav 
Wappers,  the  leader  of  that  romantic  movement  in  Belgian 
art  which  was  fast  obliterating  the  old  classical  school 
of  David.  Thenco  ho  passed  to  the  atelier  of  Henri  (soon 
afterwards  to  become  Baron)  Leys.  In  1859  he  assisted 
leys  in  hia  frescoes  in  the  hall  of  the  Hfltel  de  Villo  at 
Antwerp.  In  the  exhibition  of  his  collected  works  at  the 
Groavcnor  Gallery  in  London  in  tho  winter  of  1882-83 
were  two  pictures  which  may  be  said  to  mark  the  begin- 
ning and  end  of  hia  first  period.  These  were  a portrait  of 
himself,  dated  1852,  and  “A  Bargain,"  painted  in  1860. 
His  first  great  success  was  a picture  of  “ The  Education  of 
the  Children  of  Clovis"  (1861),  which  was  exhibited  at 
Antwerp.  In  the  following  year  he  received  his  first  gold 
medal  at  Amsterdam.  Tho  “ Education  of  the  Children  of 
Clovis"  (three  young  children  of  Clovis  and  Clotilde  prac- 
tising the  art  of  hurling  tho  axe  in  the  presence  of  their 
widowed  mother,  who  is  training  them  to  avenge  tho  murder 
of  their  own  parent)  was  one  of  a series  of  Merovingian 
pictures,  of  which  the  finest  was  the  “Fredegonda”  of  1878 
(exhibited  in  1880),  where  tho  dejected  wife  or  mistress  is 
matching  from  behind  her  curtain  window  the  marriage  of 
Chilperic  I.  with  Galeswintba,  It  is  {icrhapa  in  this  series 
that  we  find  tho  jiainter  moved  by  the  deepest  feeling  and 
the  strongest  spirit  of  romance.  One  of  the  most  passionate 
of  all  is  “ Fredegonda  at  tho  Death -bed  of  Pnetextatus," 
in  which  the  bishop,  who  has  been  stabbed  by  order  of  the 
queen,  is  cursing  her  from  his  dying  bed.  Another  distinct 
series  attempts  to  reproduce  the  life  of  ancient  Egypt 
One  of  the  first  of  these  was  called  “ Egyptians  3000 
Years  Ago,"  and  was  painted  in  1863.  A profound 
depth  of  pathos  is  sounded  in  “ The  Death  of  the  First- 
born," {tainted  in  1873.  Among  his  other  notable 
Egyptian  pictures  are  “An  Egyptian  at  his  Doorway" 
(1865),  “The  Mummy”  (1867)  (depicting  the  family  of 
the  defunct  bringing  offerings  to  a mummy  which  stands 
on  end  at  the  right  of  the  spectator),  “ Tho  Chamberlain 
of  Sesostris"  (1869),  “A  Widow"  (1873),  and  “Joseph, 
Overseer  of  Pharaoh's  Granaries  ” (1874).  On  theso  scenes 
from  Frankish  and  Egyptian  life  Alma-Tadema  sj>ent  great 
energy  and  research ; but  hia  strongest  art-impulse  was 
towards  the  presentation  of  tho  life  of  ancient  Greece  and 
Home,  especially  the  latter.  Amongst  the  best  known  of 
his  earlier  pictures  of  scenes  from  classical  times  are 
“lanjuinius  Superbus”  (1867),  “Phidias  and  the  Elgin 
Marbles”  (1868),  and  “Tho  Pyrrhic  Dance”  and  “The 
oine  Shop v (1869).  “The  Pyrrhic  Dance,”  though  one 
of  the  simplest  of  his  compositions,  stands  out  distinctly 
I,*?111.  .^um  all  by  reason  of  its  striking  movement. 

I hidias  and  the  Elgin  Marbles  ” is  tho  first  of  those 
glimpses  of  the  art- life  of  classical  times,  of  which 
« —fdri*0  in  England,”  “The  Sculpture  Gallery,"  and 

The  Picture  Gallery  ” are  later  examples.  “ The  Wine 
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Shop  ” is  one  of  his  many  pictures  of  historical  genre,  but 
marked  with  a more  robust  humour  than  usual.  In  1863 
Alma-Tadema  married  a French  lady,  with  whom  he  lived 
at  Brussels  till  1869,  when  she  died,  leaving  him  a widower 
with  two  daughters,  both  of  whom  have  since  made  repu- 
tations— one  in  art,  the  other  in  literature.  In  1869  he 
sent  from  Brussels  to  the  Royal  Academy  two  pictures 
“Un  amateur  Remain " and  “Une  danse  Pyrrhique," 
which  were  followed  by  three  pictures,  including  “ Un 
Jongleur,”  in  1870,  when  he  came  to  London.  By  this 
time,  besides  the  distinctions  he  gained  in  Holland  and 
Belgium,  he  had  been  awarded  medals  at  the  Paris 
Salon  of  1864  and  the  Exposition  Univerrelle  of  1867. 
In  1871  he  married  an  English  lady,  Miss  I .aura 
Epps,  who,  under  her  married  name,  has  also  won  a 
high  reputation  as  an  artist.  After  his  arrival  in  England 
Alma  - Tod  e ma’rf  career  was  one  of  continued  success. 
Amongst  the  most  important  of  his  pictures  during 
this  period  are  — “The  Vintage  Festival"  (1870), 
“The  Picture  Gallery"  and  “The  Sculpture  Gallery” 
(1875),  “An  Audience  at  Agrippa’s”  (1876),  “The 
Seasons”  (1877),  “Sappho"  (1881),  “The  Way  to  tho 
Temple”  (1883),  his  diploma  work,  “Hadrian  in  Britain" 
(1884),  “The  Apodyterium  " (1886),  “The  Women  of 
Amphifwa"  (1877),  “The  Roses  of  Heliogabalus ” (1888), 
“An  Earthly  Paradise”  (1891),  and  “Spring"  (1895), 
Most  of  his  other  pictures  have  been  small  canvases  of 
exquisite  finish,  like  the  “Gold-fish"  of  1900.  These,  as 
well  as  all  his  works,  are  remarkable  for  the  {Minting  of 
flowers,  textures,  and  hard  reflecting  substances,  like  metals, 
{lottery,  and  especially  marble.  He  paints  with  much  of 
the  fine  execution  and  brilliant  colour  of  the  old  Dutch 
masters.  By  the  human  interest  with  which  he  imbues 
all  his  scenes  from  ancient  life  he  brings  them  within 
the  scope  of  modem  feeling,  and  charms  us  with  gentle 
sentiment  and  playful  humour.  He  has  also  painted 
some  fine  portraits,  including  those  of  Mr  Arthur  Bal- 
four, Mr  Henschel,  Herr  Richter  the  musician,  and  Dr. 
Joachim.  He  was  knighted  on  the  occasion  of  Queen 
Victoria’s  eighty-first  birthday,  1899.  He  was  made  an 
associate  of  the  Royal  Academy  in  1876,  and  a Royal 
Academician  in  1879.  He  is  a knight  of  the  order  Pour 
lo  Merit©  of  Germany  (Arts  and  Science  Division) ; of  Leo- 
pold, Belgium ; of  the  Dutch  Lion ; of  St  Michael  of 
Bavaria;  of  the  Golden  Lion  of  Nassau ; and  of  the  Crown  of 
Prussia.  He  is  an  officer  of  the  Legion  of  Honour,  France. 
He  is  a member  of  the  Royal  Academies  of  Munich, 
Berlin,  Madrid,  and  Vienna.  He  received  a gold  medal 
at  Berlin  in  1872,  and  a grand  medal  at  Berlin  in  1874  ; 
a first-class  medal  at  the  IWia  International  Exhibition  of 
1878,  and  medals  of  honour  at  the  Paris  Exhibitions  of 
1889  and  1900.  He  is  a member  of  the  Royal  Society  of 
Water-colours.  Ho  received  letters  of  denization  from  tho 
Crown  in  1873. 

See  also  Georo  Krebs.  “ Lorenz  Alma-Tadema,"  If 'estepnann'* 
Mcnutt&kefU,  November  and  December  1885,  since  republished  in 
volume  form.— Helen  Zimmlun.  “L.  Alma-Tadema,  his  Life 
and  Work,"  Art  Annual,  188«.— C.  liuNK HOUSE.  British  Con- 
temporary Artists,  London,  1590.  (c.  Mo.) 

Almendralejo,  ft  town  of  Spain,  province  of 
Badajoz,  27  miles  E.S.E.  of  Badajoz.  Population, 
11,766.  It  lias  doubled  in  importance  since  1880,  owing 
to  the  fertility  of  its  neighbourhood,  the  cereals,  fruit, 
and  wine  produced  in  which  are  easily  exported  by  the 
Merida-Sevilla  railway.  There  are  thirty-six  factories  for 
the  production  of  brandy.  The  town  is  well  built,  with 
brood  streets,  a good  theatre,  a bull-ring,  and  many  private 
mansions. 

Almeria,  a maritime  province  in  the  S.  of  Spain, 
with  an  area  of  3300  square  miles.  The  Linares- Almeria 
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railway  was  completed  in  1898,  also  a line  connecting  the 
three  provinces  of  Almeria,  Granada,  and  Jaen,  and  the 
three  with  Madrid.  Another  line  from  Baeza  to  Linares 
iB  near  completion.  The  local  industries  have  developed 
with  the  growth  of  the  means  of  communication  in  the 
last  decade.  Manufactures  of  textiles,  chocolate,  matches, 
bricks  and  chalk,  oil  and  flour  mills,  foundries,  have 
attained  importance.  Agricultural  interests  have  received 
a great  impulse  in  the  valleys  nearest  the  sea  and  on  the 
banks  of  the  Alman7/>m,  Antos,  and  Agu&s.  Viticulture  has 
been  much  developed,  chiefly  with  a view  to  meet  the  in- 
creasing foreign  demand  for  the  fruit ; a great  number  of 
new  plantations  have  been  made  to  replace  the  indigenous 
vines.  Esparto  grass,  oil,  cereals,  barley,  have  also  been 
exported  in  greater  proportion  than  a few  years  ago. 
Mining  interests  have  been  given  a considerable  impulse 
by  foreign  and  native  capital.  The  province  contained,  in 
1898,  210  working  mines,  covering  4710  acres.  Of  these 
14  were  zinc  mines,  66  iron,  102  lead,  and  21  argen- 
tiferous lead.  The  number  of  hands  employed  in  1898 
was  6449 ; a few  hundred  were  engaged  in  3 lead  and  6 
argentiferous  load  works.  The  Sierra  Alhamilla  railway 
brought  down  50,086  tons  of  iron  ore  in  1898.  A short 
railway  is  being  constructed  between  Calahonsa  and  Alguip 
to  work  10  million  tons  of  fine  ore  at  Alguip.  The  live 
stock  consisted,  according  to  the  latest  official  statistics, 
of  1163  horses,  11,983  mules,  16,221  donkeys,  3299  oxen 
and  cows,  128,078  sheep,  30,513  goats,  and  15,041  pigs. 
50,350  acres  were  devoted  to  the  culture  of  wheat,  105,000 
acres  to  other  cereals,  6500  acres  to  vineyards,  5000  acres 
to  olive  plantations,  and  44,500  acres  to  pod  fruit.  The 
population  in  1897  was  344,681,  or  only  78  to  the  square 
mile.  Education  is  still  in  a backward  condition,  though 
some  improvement  has  taken  place  in  the  last  twenty 
years.  With  a higher  rate  of  births  than  deaths  the 
population  has  yet  not  increased,  because  of  the  steady 
flow  of  emigration,  which  carries  away  to  French  Algeria 
annually  from  2000  to  3000  Almerians, 

Almeria,  a port  of  Spain  in  the  above  province. 
Population,  46,806.  It  has  greatly  grown  in  imj>ortance, 
and  in  1898,  1130  vessels,  with  a total  tonnage  of  638,551, 
entered,  exactly  the  same  number  of  vessels  and  tonnage 
clearing.  In  1897,  178  British  vessels  of  173,133  tons 
entered  and  cleared ; in  1898,  191  British  vessels  (only  13 
with  British  cargoes)  of  183,125  tons.  Imports  in  1898 
were  chiefly  coal,  14,430  tons;  patent  fuel,  4331  tons; 
timber,  cod,  steel,  and  railway  liars.  In  the  export  trade 
143  British  vessels  cleared  for  Great  Britain  and  her 
colonies  with  129,973  tons.  Exports  were  135,000  tons 
of  iron  ore,  valued  at  £56,700 ; 658,530  barrels  of  grapes, 
£237,071  ; 17,300  tons  of  esparto,  £69,200;  and  24,000 
cases  of  almonds,  oranges,  melons,  pomegranates.  Thu 
western  pier,  recently  built,  is  1 mile  77  yards  iu  length, 
and  has  a depth  of  8 fathoms  at  the  end. 

Almodovar  del  Campo,  a town  of  Sjwin,  in 
the  province  of  Ciudad  Ileal,  18A  miles  S.S.W.  of  Ciudad 
Real.  There  are  lace  and  linen  factories.  Population  in 
1897,  12,110.  It  was  formerly  an  Arab  fortress,  hence 
its  name,  meaning  a sphere. 

Alrnora,  a town  and  district  of  British  India,  in  the 
Kmoaun  division  of  the  North- West  Provinces,  situated 
on  a mountain -ridge  5194  feet  above  the  sea.  Popu- 
lation (1881),  7390;  (1891),  7826;  municipal  income 
(1897-98),  Rs.  10,135.  It  has  a college,  callttl  after  Sir 
Henry  Ramsay  ; a government  high  school,  a Christian 
girls'  school,  and  4 printing  presses. 

The  district  of  Almoka  was  recently  constituted, 
together  with  Naim  Tal,  by  a redistribution  of  the  two 
former  districts  of  Kumaun  and  the  Tarai.  It  lies  among 


the  mountains  of  Kumaun,  between  the  upper  waters  of 
the  Ganges  and  the  Gogra,  here  called  the  Kali.  Area, 
5416  square  miles;  population  (1891),  411,501,  the 
average  density  being  77  persona  per  square  mile ; (1901), 
405,876,  showing  an  increase  of  13  per  cent.  The 
laud  revenue  and  rates  are  Rs. 2, 65, 9 46  ; the  incidence  of 
assessment  being  R.O  : 12  : 5 per  acre  ; the  cultivated  area 
in  1896-97  was  239,684  acres,  of  which  2602  were  under 
tea;  the  number  of  police  was  58;  there  are  122  ver- 
nacular schools,  with  4080  pupils ; the  death-rate  in  1897 
was  24  per  thousand.  The  district  includes  the  military 
sanatorium  of  Ranikhct  The  nearest  railway  rid  Kami 
Tal  is  the  extension  of  the  Oudh  and  Rohilkhand  lino 
from  near  Bareilly  to  Kathgodam. 

Alnwick,  a market-town,  under  an  urban  district 
council,  and  the  county  town  of  Northumberland,  England, 
in  the  Berwick-upon-Tweed  parliamentary’  division  of  the 
county,  on  the  Ain,  34  miles  N.  by  W.  of  Newcastle  by 
rail.  By  prescription,  Alnwick  is  a borough,  and  its  free- 
men form  a body  corporate.  This  body  has  no  authority 
over  the  affairs  of  the  town,  but,  by  the  Alnwick  Corpora- 
tion Act,  1882,  it  is  required  to  expend,  out  of  corporate 
property,  not  less  than  £500  a year  in  payment  ot 
teachers’  salaries,  <tc.  in  connexion  with  the  corporation 
schools.  The  peculiar  ceremonies  long  ol«erved  in  the 
initiation  of  freemen  are  now  discontinued.^  Area,  47  iT 
acres ; Isolation  (1881),  8893;  (1891),  6746;  (1901), 
6716,  Area  of  parish,  16,985  acres;  population  (1881X 
7440;  (1891),  7428;  (1901),  7385. 

Alora,  a town  of  Spain,  in  the  province  of  Malaga, 
17  miles  W.N.W.  of  Malaga,  on  a spur  of  mountains 
commanding  a fertile  plain  where  maize,  sugar-cane,  and 
palms  are  grown.  There  are  distilleries,  Are  > nuns  o 
some  importance  and  sulphurous  springs,  and  the  town 13  a 
favourite  summer  resort  for  wealthy  families  from  Malaga. 
Population  (1897),  10,308. 

Alost  (Flemish  AtUl),  a town  of  Belgium,  on  the 
eastern  frontier  of  the  province  of  East  Flanders,  on 
river  Dender,  17  miles  S.E.  of  Ghent  by  red.  Jute  yarns 
and  tissues  are  manufactured.  Population  (communal) 

(1880),  20,679;  (1890),  25,544;  (1897),  28,7 « I. 

Alpena,  a city  of  Michigan,  U.8.A.,  the  “P1^  1 * 
Alpena  county,  situated  on  the  eastern  side  of  toe 
iwninsula,  on  Thunder  Bay,  an  arm  of  Lake  Huron,  at  an 
altitude  of  607  feet.  Its  excellent  harbour  attracts  nmen 
lake  commerce.  It  is  entered  by  the  Detroit  and  3 ac  na 
Railway.  Its  industries  consist  mainly  in  the  raanu!ft, 
of  lumber,  shingles,  and  laths.  The  poputotionin_  ^ - 

was  6153,  in  1890  it  was  11,283.  and  in  1900  it  was 
11,802. 

Alpes,  Basses,  a department  in  the 
France,  traversed  by  the  Alps  of  Provence,  and  w 
the  Var,  the  Durance,  and  its  affluents,  the  Bnec  , 
Ubayc,  the  Bleonne,  and  the  Verdon.  Area,  269  •J 
miles,  distributed  among  30  cantons  and  -oO  . 

The  population  fell  from  129,494  in  1886  to  IWW® 
1 901 . The  inhabitants  readily  emigrate  to  Ament**™ 
particularly  to  Mexico.  Births  in  1899,  2441,  _ 

63  were  illegitimate;  deaths,  2537  ; marriage-s  < 
chief  towns  are  Digne  (7751  inhabitants  in  K /> 
eelon  net  te,  Castell&ne,  Forcalquier,  Si  sterna,  an 
oaque.  In  1896  there  were  604  primary  schtiols, 
18,757  pupils.  Nine  per  cent,  of  the  population  w** 
illiterate.  The  soil  of  the  dej^rtment  is  l*»r  W ^ 
mountainous  region,  but  more  fertile  in  the  0 
Durance,  esjiecially  in  the  neighbourhood  of  Manoeq  - 
The  surface  under  cultivation  comprised  841,380  acres 
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1896,  of  which  345,800  acres  were  in  cereals,  172,900 
acres  in  forest*  and  the  rest  in  grass.  The  value  of  the 
wheat  crop  in  1899  was  .£432,810.  Rye,  barley,  oats,  as 
also  fodder,  give  inferior  returns,  but  olive  and  mulberry 
are  cultivated  with  success,  and  the  rearing  of  the  silk- 
worm yields  good  results — 2283  cwte.  of  cocoons  in  1899. 
There  are  few  horses,  but  the  Basses  Alpes  is  among  the 
dejwrtments  most  abounding  in  mules.  In  1899  the  live 
stock  numbered  13,570  head  of  mules  and  asses,  5920 
cattle,  318,350  sheep,  30,270  pigs,  and  25,420  goats. 
The  mining  industry  is  not  important,  counting  in  1899 
about  3000  tons  of  coal  and  5000  tons  of  lignite,  and  the 
industry  in  metals  comprises  only  a few  workshops. 
Altogether  the  department  ranks  among  the  least  rich  in 
France. 

Alpes,  Hautes,  a department  in  the  S.E.  of 
France,  traversed  by  the  Alps  of  the  Dauphine,  attaining 
in  the  Oisans  Mountains  12,000  to  13,000  ft.  high,  and 
watered  by  the  Drac  and  the  Durance.  Area,  2178  square 
miles,  distributed  among  24  cantons  and  187  communes. 
The  population  declined  from  122,924  in  1886  to  106,857 
in  1901.  Births  (1899),  2519,  of  which  68  were  illegiti- 
mate ; deaths,  2413  ; marriages,  703.  The  chief  towns  are 
Gap,  Briangon,  and  Embrun.  In  1896  the  primary  schools 
numbered  600,  with  24,708  pupils.  Four  per  cent,  of  the 
population  was  illiterate.  The  soil  is  extremely  poor. 
Out  of  795,340  acres  under  cultivation  in  189C,  only 
212,420  acres  were  utilised  for  cereals.  In  1898  the  wheat 
crop  was  of  the  value  of  £274,325,  by  the  side  of  which 
may  be  ranktxl  only  that  of  the  walnut,  the  plum,  and  the 
mulberry.  The  production  in  silk  husbandry  in  1899 
amounted  to  only  363  cwta.  of  cocoons.  There  is  no 
mining  or  met&Uurgic  industry  of  any  importance. 

Alpes  Marltlmes,  a department  of  the  S.E. 
of  France,  bordering  on  Italy,  It  is  traversed  by  the 
Alps  and  watered  by  the  Boya  and  the  Var.  The  climate 
is  mild  on  the  coast,  but  cold  in  the  interior.  Area,  1444 
square  miles,  distributed  among  26  cantons  and  153  com- 
munes. Population,  238,057  in  1886,  265,155  in  1896,  and 
320,822  in  1901.  There  is  a strong  current  of  Italian  immi- 
gration. Births  in  1899,  6438,  of  which  658  were  illegiti- 
mate; deaths,  6037 ; marriages,  1848.  The  chief  towns  are 
Nice  (93,150  inhabitants  in  1896),  Grasse,  Puget-Thonicre, 
and  Cannes.  In  1896  there  were  480  primary  schools,  with 
24,000  pupils.  Seven  jier  cent,  of  the  population  were 
illiterate.  The  total  surface  under  cultivation  was  501,410 
acres,  of  which  156,845  acres  were  in  corn-lands,  and 
34,580  acn*  in  vineyards.  Cereals  and  fodder  yield  small 
returns — wheat  ( 1 899)  only  £2 1 2,7 20  ; but  the  produc- 
tion of  wine  was  of  the  value  of  £135,000,  while  the 
department  takes  the  firBt  rank  for  the  culture  of  the 
olive,  which  amounted  in  1899  to  893,000  cwta.  Orange 
and  citron,  which  arc  also  grown,  yielded  113,500  cwts. 
The  live  stock  in  1899  counted  altogether  146,050  head, 
a very  low  figure,  and  not  oo&pcnflatod  by  the  industrial 
development.  There  are  some  important  distilleries. 

Alphabet.  See  Writing. 

Alphonso  XII.  (1857-18*5),  king  of  Spain,  the 
Ron  of  Isabella  II.  and  Maria  Fermndo  Francisco  de 
Aria,  eldest  son  of  the  duko  of  Cadiz,  was  born  28th 
November  1857.  When  Queen  Isabella  and  her  husband 
w«Te  forced  to  leave  Spain  by  the  revolution  of  1868  he 
^■oinpanied  them  to  I^iris,  and  from  thence  be  was  sent  to 
fhe  Thcreaianum  at  Vienna  to  continue  his  studies.  On 
—>th  June  1870  he  was  recalled  to  Rms,  where  his  mother 
^bdirated  in  his  favour,  in  the  presence  of  a number  of 
Spanish  nobles  who  had  followed  the  fortunes  of  the 
exiled  queen.  Shortly  afterwards  he  proceeded  to  Sand- 
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hurst  to  continue  his  military  studies,  and  while  there  he 
issued,  on  1st  December  1874,  in  reply  to  a birthday 
greeting  from  his  followers,  a manifesto  proclaiming 
himself  the  sole  representative  of  the  Spanish  monarchy. 
At  tho  end  of  the  year,  when  Marshal  Serrano  left  Madrid 
to  take  command  of  the  northern  army,  General  Martinez 
Campos,  who  had  long  been  working  more  or  less  openly 
for  the  king,  carried  off  some  battalions  of  the  central 
army  to  Sagunto,  rallied  to  his  own  flag  the  troops  sent 
against  him,  and  entered  Valencia  in  the  king's  name. 
Thereupon  the  president  of  the  Council  resigned,  and  the 
power  was  transferred  to  the  king’s  plenipotentiary  and 
adviser,  Canovas  del  Castillo.  In  the  course  of  a few 
dayB  the  king  arrived  at  Madrid,  j Missing  through  Barce- 
lona and  Valencia,  and  was  received  everywhere  with 
acclamation.  In  the  following  year,  1876,  a vigorous 
camjiaign  against  the  Car  lists,  in  which  the  young  king 
took  part,  resulted  in  the  defeat  of  Don  Carlos  and  his 
abandonment  of  the  struggle.  Early  in  1878  Alphonso 
married  his  cousin,  Princess  Maria  do  las  Mercedes, 
daughter  of  the  duke  de  Montpensier,  but  she  died  within 
six  months  of  her  marriage.  Towards  the  end  of  the  same 
year  a young  workman  of  Tarragona,  Oliva  Marcousi,  fired 
at  the  king  in  Madrid.  On  29th  November  1879  he 
married  a princess  of  Austria,  Maria  Christina,  daughter  of 
the  Archduke  Charles  Ferdinand.  During  the  honeymoon 
a pastrycook  named  Otero  fired  at  the  young  sovereigns  as 
they  were  driving  in  Madrid.  In  1881  the  king  refused 
to  sanction  the  law  by  which  the  ministers  were  to  remain 
in  office  for  a fixed  term  of  eighteen  months,  and  upon  the 
consequent  resignation  of  Canovas  del  Castillo  he  sum- 
moned Sagas ta,  the  Liberal  leader,  to  form  a Cabinet. 
Alphonso  died  of  phthisis,  24th  November  1885.  Coming 
to  the  throne  at  such  an  early  age,  he  had  served  no 
apprenticeship  in  the  art  of  ruling,  but  he  possessed  great 
natural  tact  and  a sound  judgment  ripened  by  the  trials  of 
exile.  Benevolent  and  symjKithetic  in  disjKMution,  he  won 
the  affection  of  his  people  by  fearlessly  visiting  the  districts 
ravaged  by  cholera  or  devastated  by  earthquake  in  1885. 
His  capacity  for  dealing  with  men  was  considerable,  and 
he  never  allowed  himself  to  become  the  instrument  of  any 
particular  party.  In  his  short  reign  peace  was  established 
both  at  home  and  abroad,  the  finances  were  well  regulated, 
and  the  various  administrative  services  were  placed  on  a 
basis  that  afterwards  enabled  Spain  to  pass  through  the 
disastrous  war  with  the  United  States  without  even  the 
threat  of  a revolution.  (o.  r.  b.) 

Alps. — The  writer  of  the  article  “Alps"  in  the  ninth 
edition  of  this  work  possessed  a more  intimate  knowledge 
of  that  chain  than  any  of  his  contemporaries.  Hence,  so 
far  as  regards  ordinary  geography,  nothing  of  importance 
in  it  calls  for  alteration.  New  surveys  have  occasionally 
somewhat  altered  the  heights  assigned  to  mountains,  a 
few  of  which  are  noticed  below,  together  with  one  or  two 
minor  corrections  or  additions ; but  in  one  respect,  the 
geology  of  the  Alps  and  its  relation  to  their  structure, 
very  great  advances  havo  been  made  during  the  last  thirty 
years,  and  to  a brief  outline  of  these  this  supplementary 
article  will  be  mainly  devoted.  Much,  no  doubt,  has  yet 
to  be  learnt ; many  questions  are  still  far  from  being 
settled  ; but  the  labours  of  numerous  investigators,  Ger- 
man, Austrian,  and  Swiss,  with  some  Italian  and  English, 
aided  especially  by  the  application  of  the  microscope  to 
tho  examination  of  rocks,  have  cleared  up  not  a few  diffi- 
culties, and  laid  a safe  foundation  for  future  work. 

Perhaps  the  most  important  advance  has  lxjen  tho 
knowledge  gained  in  regard  to  the  metamorphic  rocks, 
viz., ’those  in  which  subsequent  changes  have  so  affected 
tho  original  structure  that  we  infer  rather  than  reoognizo 
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what  it  ha*  been.  Formerly  moat  geologists  supposed 
that  all  schists  (using  the  word  in  its  strict  sense  of 
foliated  crystalline  rocks),  together  with  saccha- 
roidal  marbles  and  gneisses,  resulted  from  the 
norpS/sm.  a]tl.mtion  „f  sediments  by  the  combined  action 
of  heat,  pressure,  and  water ; some  even  going  so  far  a* 
to  maintain  that  certain  igneous  rocks  represented  the 
extremes’,  stage  of  this  process.  In  their  opinion  a mud,  if 
of  the  right  chemical  composition,  might  become  in  tho 
first  stage  a schist,  in  the  neat  a gneiss,  in  the  last  a 
granite.  This  kind  of  change,  it  was  believed,  had 
occurred  during  every  geological  period,  so  that,  in  the 
one  or  the  other  of  these,  schists  and  gneisses  were  identified 
without  hesitation.  Hence  Mr  Ball  not  infrequently 
mentions  various  Pala?ozoic  schists.  But,  whatever  may  be 
the  case  elsewhere,  we  may  venture  to  affirm  that  in  the 
Alps  all  tho  rocks  thus  modified  are  much  more  ancient 
than  any  to  which  a date  can  be  assigned.  Though  in 
most  districts  we  can  only  prove  them  pre-Carboniferous, 
in  the  north-eastern  region  they  are  pro-Silurian,  and  in 
all  it  is  highly  probable  that  they  are  older  than  the 
Pakeozoic  era,  as  usually  understood,  hvery  effort  to 
strengthen  the  old  hypothesis,  and  not  in  the  Alps  only, 
has  signally  failed.  For  instance,  in  1888  two  large 
stems  of  a fossil  plant  were  asserted  to  have  been  found 
in  a gneiss  at  Guttannen  in  Canton  Berne,  thus  proving 
it  to  bo  Carboniferous  in  age ; in  1900  this  supposed 
organism  was  admitted  to  be  a mere  lu*u*  ivituras.  In 
1888,  also,  garnets  and  staurolitea  were  said  to  occur  in 
a rock  in  which  belemnites  and  crinoida  could  still  be 
recognized,  thus  establishing  the  Jurassic  age  of  a great 
group  of  schists.  In  1890  it  was  demonstrated  that  this 
far-reaching  hypothesis  had  no  better  foundation  than  an 
erroneous  identification  of  the  two  minerals,  those  actually 
present  having  no  real  bearing  on  the  question. 

Of  the  advances,  mentioned  above,  none  is  more 
important  than  the  recognition  of  tho  effects  due  to  severe 
pressure.  That  it  had  produced  cleavage  in 
Effects  of  ordinary  sediments  was  long  since  generally 
pressure  admitted ; that  in  some  cases  it  had  generated 
^fl,P  ae  minute  scales  of  mica  in  vast  numlwre  and 
converted  a slate  into  a “microscopic”  schist 
was  more  than  conjectured  ; but  it  is  now  ascertained  that 
crushing  due  to  tho  great  earth  movements  which  have 
formed  mountain  chains  has  produced  cleavages  even  in 
crystalline  igneous  rocks,  and  led  to  the  development  of 
various  minerals,  especially  in  connexion  with  the  new 
surfaces,  so  that  nuvuy  gneisses  and  some  mica  schists 
are  only  granite  modified  by  subsequent  pressure.  Other 
gneisses,  however,  and  certain  cognate  schists,  especially 
those  with  a conspicuous  mineral  banding,  are  tho  result 
of  flimonal  movements  in  tho  magma  at  tho  time  of 
consolidation  ; while  a thin!  group  of  schists,  and  ]>ossibly 
some  gneisses,  may  be  explained  by  the  old  hypothesis. 
One  difficulty  doubtless  still  exists : in  certain  instances  it 
is  almost  inqswsible  to  determine  whether  a very  fine 
grained  schist  represents  a stage  in  the  last-named  process  or 
results  from  the  pulverization  of  a crystalline  rock.  This 
uncertainty,  however,  does  not  vitiate  the  general  state- 
ment that  a group  of  true  schists  can  distinguished 
from  one  composed  of  sediments  in  which  changes  only 
of  microscopic  magnitude  have  occurred,  neither  does  it 
prove  that  the  two  may  be  present  in  the  same  geological 
formation  ; it  only  shows  that  in  certain  cases  nature  has  so 
damaged  her  own  inscription  that  it  is  no  longer  legible. 

Thus,  the  following  facts  in  regard  to  the  nature  and 
age  of  tho  Alpine  rocks  would  now  be  generally  admitted 
by  those  who  have  studied  them  in  the  field  as  well  as 
under  the  microscope.  Those  rocks  (mainly  sedimentary) 
which  can  be  assigned  to  a definite  geological  age  rest 


upon  a fundamental  crystalline  mass  of  much  greater 
antiquity.  This  appears  to  be  sejiarable  into  two  groups, 
generally,  though  not  always,  rather  sharply  dis- 
tinguished.  The  lower  one  consist*  mainly  of 
granitoid  rocks  and  gneisses,  the  majority,  if 
not  the  whole,  being  igneous  rocks  modified 
bv  subsequent  pressure.  Some  are  later  in  date  than 
others ; for  instance,  the  protogine  of  the  Mont  Blanc 
range,  long  supposed  to  be  the  oldest  rock,  w clearly 
intrusive  in  the  adjacent  gneisses.  The  upper  group  i» 
mainly  com, -used  of  mica  schists,  commonly  calrareous, 
passing  on  the  one  hand  into  marbles,  on  the  other  to 
quartz  schists ; being  thus  metamorphosed  sediment*,  u ith 
those  arc  associated,  sometime*  abundantly,  homblendic 
and  chloritic  schist*,  in  great  part  at  least  modified 
igneous  rocks.  Rocks  of  similar  character  occur  also 
though  less  frequently,  in  the  other  group  ; and  norma 
granites,  gabbros,  and  serpentines  in  both,  the  age 
which  has  not  yet  been  certainly  determined. 

These  rocks,  the  foundation-stones  of  the  Of*,™ 
followed,  but  so  far  as  is  known  only  in  the  northeartm 
region,  by  sedimentary  deposits  of  Silurian  and  Dcvonan 
age.  Representatives  of  the  Carboniferous  “ 

more  widelv  distributed,  though  generally  in  lasted 
strips,  folded  in  among  the  rrysbilhnc  .mu^  Th^  are 
commonly  dark  in  colour,  and  ™ryfronig^*lato»  to 
coarse  conglomerates  or  breccias,  which  often  are  full 
pieces  of  the  older  schists  and  gneisses  They 
contain  plant  remains  or  a little  anthracite,  but  manne 
fossils  occur  in  the  Gailthal  and  elsewhere  in  the  l^tcm 
Alps.  Tho  Permian  system  also  m gcncraU  requ^ntcd 
sporadically,  as  a rule  by  grits  and  ^ inglomenitos  mu1 
catinu  that  high  ground  existed  in  the  neighlwurhood, 
but  dKunng  tl£  £iod  the  region  of  the  ^ut^toru 
Al,«  was  the  scene  of  volcanic  activity,  1 

the  great  masses  of  “porphyry 

dazzo,  which  can  be  traced  westwards  beyond  tl  g, 
end  of  Logo  Maggiore.  Outbreaks  of  this , 
detected  in  other  localities,  as  on  the  M . * In 

east  of  Vernayaz,  on  the  right  bank  of  thelho^  In 
South-eastern  Tyrol  the  volcanic  du’wtar^  continued  ^ ^ 
the  Triassic  period,  and  were  renewed,  in  1 nct 
some  geologists,  at  ft  much  later  date.  consisting 

the  Trias  is  represented  by  sedimentary  ®traU\  . , b4TC 
largely  of  pure  dotomitic  limestones,  some  of  w t^h  ^ 
been  thought  to  be  coral  reefs.  Be  tin.  . ^ 

existing  mountains  can  hardly  represen  an 
some  have  sup,K«ed.  At  this  I«nod,  also,  the™rb« 

contours  of  the  Alpine  region  must  haic  ,;tj  and 

for  in  other  parts,  notably  in  the  Pennine, 

Dauphini  Alps,  the  Trias  is  either  absent  or  j*  rel  ]ull[e 
l.y  friable  limestones  and  even  gypsum,  often 

than  a few  feet  in  thickness.  , , KAinozoic 

In  regard  to  tho  rest  of  the  Mesozoic  and  the  1^  ^ 
systems,  little  need  be  added  to  the  accoun  g . 
ninth  edition  of  this  work,  except  in  rega 
deposit  called  tho  Flysch.  It  is  a t^ck  mass  of  mud^on 
more  or  lew  gritty  and  generally  unfossilifero^,  ’iong 

now  ascertained,  represents  identity  of  p } * , t])0 

rather  than  exact  contemporaneity  of  epos  , ^ 

northern  part  of  the  Eastern  Alps  it  gm-  lU.,t 

close  of  the  Cretaceous  period  ; in  the  southern  its  g1^  ih(j 
extent  is  from  the  top  of  the  Middle  Lot®"®  iu  lbo 

Middle  Oligocene.  In  the  Westeni  Alp*  it  e to 

Swiss  portion,  from  tho  hottom  of  the  Middle  ^ 
the  top  of  the  Lower  Oligocene,  while  in  U« 
it  does  not  begin  till  the  Upper  Eocen • j^ted 
tains  locally  beds  of  brecciA  and  even  b • the 
boulders,  the  volume  of  which  is  sometimes,  M 
Habkeruthal,  several  cubic  yards,  represen  g 
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not  known  to  occur  elsewhere  in  the  Alps ; in  other  places, 
for  example  near  Sepey,  the  erratics  may  not  have  come 
from  any  great  distance.  But  it  is  difficult  to  account  for 
their  presence.  Ice  is  the  most  obvious  means  of  trans- 
port ; but  the  temperature  during  Eocene  and  Oligocene  , 
ages  appears  to  have  been  much  higher  than  it  now  is,  1 
being  at  a maximum  in  the  former,  while  no  evidence  ] 
can  lie  found  of  the  existence  of  mountains  on  or  near  the 
present  site  of  the  Alps.  Some  authorities  place  the  i 
requisite  range  immediately  to  the  north,  supjjosing  itR 
roots  to  he  buried  beneath  the  Miocene  deposits  of  the 
Swiss  lowlands,  but  it  would  be  strange  if  such  an 
important  mass  bad  so  quickly  vanished  and  left  “ not  a 
rack  behind.” 

A geological  map  of  the  whole  Alps,  on  a scale  large 
enough  to  indicate  clearly  the  above-mentioned  divisions, 
shows  them  to  lie  arranged  in  zones  which  are 
sL^L***  rudely  symmetrical  with  the  outline  of  the 
chain,  the  crystalline  rocks  occupying  its  central 
portion.  But  on  examination  irregularities  apjiear  which  1 
are  far  from  unimportant.  The  southern  sedimentary  zone, 
for  instance,  gradually  becomes  attenuated  as  it  is  followed 
from  its  eastern  end  westwards,  till  it  disap  pears  rather 
beyond  Lago  Maggioro,  after  which  crystalline  rocks 
rise  directly  from  the  Piedmontese  plain.  The  structure 
of  the  chain,  also,  is  the  most  simple  in  its  eastern  part, 
a central  range  of  crystalline  rock  forming  the  watershed, 
with  two  masses  of  sedimentary  rocks  Hanking  it  north 
and  south,  through  which  the  rivers  have  cut  their  paths. 
But  this  structure,  as  we  approach  the  headwaters  of  ! 
the  Inn,  becomes  more  complex,  as  we  shall  explain  in  1 
speaking  of  the  hydrography,  the  change  being  probably  ; 
connected  with  a feature  in  the  geology.  The  outcrops  of  , 
the  rocks,  as  we  have  said,  conform  to  the  general  course  1 
of  the  chain  at  its  eastern  end,  trending  almost  west,  but 
then  they  gradually  sweep  round  the  north  Italian  plain  till  1 
at  last  they  are  almost  parallel  to  their  original  direction.  | 
This  structure,  however,  is  modified  by  another  of  minor,  j 
but  sometimes  considerable  importance,  which  is  most  ! 
conspicuously  exhibited  in  the  district  about  Lago  di  j 
Garda.  Hero  a broad  belt  of  Mesozoic  sedimentary  rock,  i 
bounded  on  the  south  by  a line  extending  approximately  j 
from  Brescia  to  Verona,  runs  across  the  chain  in  a ' 
N.N.E.  direction;  Hanked  on  the  west  by  crystallines, 
and  on  the  east,  though  less  continuously,  by  the  same 
and  by  great  masses  of  Permian  “ porphyry.”  This  belt 
nwv  be  traced  by  outlying  patches  across  the  central  range  : 
until  near  Innsbruck  it  apparently  dies  out  against  the 
northern  sedimentary  range.  It  is  in  this  neighbourhood, 
and  the  coincidence  is  significant,  that  the  Alps  attain  their 
greatest  width  from  north  to  south.  Here,  in  fact,  the 
dominant  wave-like  folds,  of  which  the  Alpine  chain  is 
composed,  are  traversed  obliquely  by  a syncline.  To  the  j 
west  of  this,  passing  approximately  betwreen  Chur  and  | 
Mals,  wo  find  truces  of  a second  syncline  with  the  same  j 
general  trend,  hut  possibly  subdivided  by  a central  rise,  I 
while  the  structure  of  the  crystalline  rocks  between  the  j 
two  main  synclines  hints  at  the  existence  of  a corre- 
sponding anticline.  A similar  structure  is  suggested  in 
the  Bernina  group,  and  yet  farther  to  the  west  (in  maps 
00  a larger  scale) ; while  from  Mont  Blanc  for  a con- 
siderable distance  to  the  south  the  whole  chain  has  a 
general  trend,  in  the  same  direction,  and  that  is  repeated 
hy  the  outlying  crystalline  masses,  the  outcrops  of  which,  ! 
*3  far  as  Dauphinc,  run  conspicuously  from  N.N.E.  [ 
to  &&W.  How  this  structure  is  connected  with  the 
tnaking  of  the  Alps  will  be  presently  considered.  But  since 
n«ge  and  furrow,  swelling  and  dimple,  are  closely  related 
fjn  the  earth's  surface,  any  complete  discussion  of  the 
physical  history  of  the  Alpine  chain  must  regard  it 
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as  inseparable  from  the  Apennines  on  the  one  side  and 
the  mountains  of  Istria  and  Dalmatia  on  the  other,  and 
as  related  in  some  way  or  other  to  the  basin  of  the 
Adriatic  and  the  plain  of  Northern  Italy.  But  putting 
aside  this  more  general  question  and  restricting  ourselves 
to  the  A]]«  proper,  we  must  bear  in  mind  two  facta  in 
any  attempt  to  explain  their  complications: — (1)  This 
chain  was  not  the  product  of  a single  set  of  movements, 
but  of  two  at  least,  which  were  separated  by  a consider- 
able interval : the  one  occurring  when  the  Eocene  was 
passing  into  the  Oligocene,  the  other  in  like  way  between 
the  Miocene  and  Pliocene.  (2)  That  the  sedimentary 
masses  thus  affected  were  deposited  on  an  irregular  floor 
of  more  ancient,  chiefly  crystalline,  rocks ; parts  at  least 
of  the  present  site  of  the  Alps  having  been  mountainous 
districts  in  Carboniferous  and  again  in  Permo-Triassic 
times.  These  irregularities  in  the  thickness  and  strength 
of  materials  would  cause  corresjKmding  inequalities  in  their 
resistance  to  pressure,  and  thus  introduce  numerous  com- 
plications. Still,  though  allowance  must  be  made  for 
them,  the  general  process  in  the  rise  of  the  Alps 
can  be  inferred  from  the  experiments  of  A.  Favre, 
H.  M.  Cadell,  and  Bayly  Willis,  and  be  described  as 
follows : — Lateral  pressures  have  formed  a group  of  great 
folds  in  the  earth’s  crust;  these  sometimes  have  been 
gradually  bent  over  until  their  axial  planes  hec&mo 
inclined  to  the  horizon.  The  strain  occasionally  has 
continued  till  the  masses  have  been  ruptured  along  these 
planes,  and  the  upper  portion  of  the  fold  has  then  slid  on 
above  the  lower,  thus  producing  an  “overthrust  fault.” 
During  these  processes  the  less  pliant  crystalline  masses 
are  crushed  and  sheared,  thus  giving  rise  to  structures 
analogous  to  cleavage,  and  often  suggestive  of  bedding. 
The  remarkable  folding  in  the  Alpine  rocks  has  long  been 
known,  but  the  recognition  of  these  other  structures  is 
comparatively  recent,  and  its  absence  seriously  detracts 
from  the  value  of  not  a few  geological  maj*s  and  memoirs. 
One  instance  may  suffice  as  an  example  : — The  North 
Swiss  Alps  between  the  valloys  of  the  Reuss  and  the 
Rhine,  esjtocially  near  the  Olarnisch,  exhibit  a singularly 
complicated  structure,  the  strata  apparently  being  bent 
over  to  form  a double  fold,  with  complete  inversion  on 
both  sides.  No  doubt  the  arrangement  of  tbo  strata 
suggests  this  structure  ; but  the  mechanics  of  the  process 
are  bo  difficult  to  understand  that  Rothpletz  with  several 
other  authorities  explains  it  as  a combination  of  overfold- 
ing followed  by  great  overthrust  faulting,  and  this  seems 
to  the  present  writer  far  more  probable. 

Another  perplexing  structure  may  be  mentioned  here 
which  is  found  in  certain  mountains  on  the  northern  face 
of  the  Alps,  such  as  the  Mythen  and  Stanzerhom,  and  has 
of  late  attracted  much  attention.  These,  called  Klippen, 
are  abrupt  pyramidal  masses,  the  beds  in  the  upper  jart 
being  not  only  older  than  those  in  the  lower,  but  also 
“contorted,  fractured,  crushed,  and  mixed  up,”  while  the 
newer  are  comj>aratively  undisturbed.  They  are  due  to 
overfolding  and  overthrusting,  being  remnants  of  larger 
masses,  the  greater  jiart  of  which  has  been  removed  by 
denudation  ; but  that  they  have  been  forced  into  their 
present  position  from  so  great  a distance  as  the  Brian^on- 
nais,  as  some  have  suggested,  is  hardly  j possible. 

It  is  now  generally  admitted  that  the  valleys  in  moun- 
tain regions  are  mainly  the  results  of  denudation,  though 
i the  movements  and  structures  of  the  uprising 
J land  masses  must  have  done  much,  especially  at  gnphy. 
first,  to  determine  the  directions  in  which  the 
water  ran.  Thus  the  Alpine  valleys  may  be  divided 
broadly  into  valloys  of  dip  and  valleys  of  strike  the  former, 
as  the  name  implies,  following  the  dip  of  the  strata, 
and  so  being  the  narrower  and  steeiwr ; the  latter  running 
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**  outcrop,  and  thus the  broker  and  more  M | 
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infolded  When  this  mass  is  prolonged  for  a great  dis- 
tance the  strike  valleys  are  sometimes  divided  by  low 
watersheds  into  different  drainage  systems.  Of  this,  tho 
Upper  Rhone,  tho  Reuse  at  its  outset,  and  the  V order 
Rhein  afford  an  excellent  example.  They  are  excavated  m 
an  infold,  composed  mainly  of  Jurassic  rocks,  which  is 
divided  by  watersheds  at  the  Fttrka  and  Oberalp  iiasscs. 

As  valleys  of  strike  are  both  supplied  and  drained  by 
valleys  of  dip,  tho  course  of  an  Alpine  river,  unless 
affected  by  some  of  the  irregularities  mentioned  above,  has 
a rude  resemblance  to  the  outline  of  a flight  of  steps. 

In  the  Eastern  Alps,  and  in  the  southern  more  than  in 
tho  northern  region,  the  main  lines  of  drainage  run 
towards  the  east.  The  precise  cause  is  not 
Rivtr  vastly  determined,  but  probably  it  is  connected 
counts.  wjtll  the  father  abrupt  cessation  of  the  chain  at 
this  extremity.  The  watershed  then  follows  the  central  or 
crystalline  range  until  on  approaching  the  upper  part  of 
the  Inn  valley  it  bends  towards  the  south,  returning  from 
the  Maloja  Pass,  in  tho  neighbourhood  of  the  Rheinwald- 
korn,  nearly  to  its  former  jKfcdtion.  Tlius  the  upper  waters 
of  the  Inn  and  tho  Hinter  Rhein  are  supplied  from  a dis- 
trict distinctly  south  of  the  usual  line  of  the  watershed. 
The  precise  cause  of  this  flexure  is  also  difficult  to  deter- 
mine, but  it  is  probably  connected  with  the  syncline, 
mentioned  in  a former  paragraph.  The  watershed  after- 
wards follows  the  crest  of  the  Lepontine  and  Pennine 
Alps,  having  to  the  north  a second  range— largely  con- 
sisting of  crystalline  rocks — the  Bernese  Oberland — higher 
than  the  former  and  not  much  inferior  to  the  latter,  through 
gashes  in  which  the  Reuse  and  the  Rhone  discharge  their 
waters.  From  this  we  infer  tliat  tho  structure  of  this 
region,  when  the  river  system  of  the  Alps  was  first  deter- 
mined, was  a simpler  one,  more  like  that  of  the  Eastern  J 
All** ; tho  Pennine  Alps,  forming  a watershed,  flanked  on 
either  side  by  sedimentary  ranges,  of  which  the  southern 
has  been  removed  by  denudation,  and  tho  northern  greatly 
exaggerated  by  a later  series  of  movements,  which,  how- 
ever, must  have  been  slow  enough  to  allow  the  rivers  to 
deepen  their  valleys  pari  pat*u  with  the  rise.  Though 
the  range  of  Mont  Plane  is  connected  with  that  of  tho 
Oberland,  its  crest  (onus  the  watershed,  for  this  passes  from 
the  Great  St  Bernard  over  tho  low  gap  of  tho  Col  Ferret, 
and  by  the  Little  St  Bernard  returns  to  its  former  course 
at  the  Rutor ; a diversion  probably  due  to  the  excep- 
tional elevation  of  the  northern  range  in  the  vicinity  of 
Mont  Blanc,  which  has  enabled  it  to  discharge  part  of  its 
water  into  the  Val  d 'Aosta.  Its  original  inferiority  is, 
however,  suggested  by  the  fact  that  one  tributary  of  the 
Durance  actually  drains  the  north  eastern  flank  of  the  now- 
dominant  mat&if.  South  of  the  Little  St  Bernard  Pass  the 
watershed  keeps  in  its  old  position  along  the  crest  of  the 
crystalline  mass  which  encloses  the  Italian  plain,  while 
the  prolongation  of  the  Mont  Blanc  matrif  may  l*j  traced 
through  the  Tarentaiae  and  Maurienne  as  far  as  tho  High 
Alps  of  Dauphine.  The  structure  of  these  masses,  how- 
ever, is  anything  but  simple.  Tho  Romaucke,  rising  on  tho 
Col  do  Lautarct,  forces  its  way  through  two  crystalline 
ranges,  tliat  of  the  Grande*  Rousses  and  of  the  Belledonne, 
between  which  is  an  infold  of  Jurassic  rocks.  Do  these 
two  crystalline  masses,  together  with  the  other  and  larger 
one,  represent  the  double  range  system  (Mont  Blanc  and  the 
Brevent)  farther  north ; or  should  the  chief  Dauphin^  mass 
(that  around  tho  Pointe  des  Ecrioi)  be  connected,  a*  some 
think,  with  the  crystalline  ridge,  of  which  the  Grande 
Casse  and  Mont  Found  form  parts  ; or  is  this  latter  ridge 
merely  an  outlier  of  the  great  central  system,  which  farther 


rocks)  in  the  main  keeps 
Pourri  massif  seems  to  link  the  latter  to  the  central  system. 

It  U generally  admitted  that,  whatever  be  the  case  in 
regard  to  Mont  Blanc,  the  headwaters  of  streams  flowing 
towards  Italy  have  frequently  trespassed  on  those  lW8veflMat 
running  in  the  opposite  direction.  The  most  of  tb* 
striking  instance  is  afforded  by  the  Maloja  tarjtr 
Pass.  Here  the  head  of  the  Inn  valley  is  an 
almost  level  trough,  about  9 miles  long,  be- 
tween  lofty  mountains,  which  is  terminated  at  the  actual 
pass  by  precipice*  descending  to  the  A al  Bregaglia.  But 
it  is  inferred  from  studying  tho  surrounding  district  that 
tho  watershed  once  lav  some  6 miles  farther  south  the 
Val  Forno  and  Val  Albigna  being  then  tributaries  of  the 
Inn,  but  that  it  has  been  completely  cut  away  by  the 
greater  erosive  action  of  the  Maira,  which  has  annexed  the 
drainage  of  these  two  glens.  These  shorter  trenches, 
which  afford  a passage  to  the  great  Alpine  readis  may 
be  similarly  explained,  and  such  apparent  anomalies  as 
the  structure  of  the  mountains  near  Zermatt.  Here  the 
truncation  of  the  range  between  the  two  arms  of  the  \ «p 
at  tho  Stmhlhom,  tho  wide  gap  between  it  and  MonW 
ltosa,  and  the  apparent  disapiwiranrc  of  the  Crurnergr  - 
Stockholm  spur,  may  be  due  to  tho  recession  of  the  hud 
of  the  Val  Ansusca.  . , ... 

The  Alpine  chain,  as  it  exists,  is  the  result  of  t 
separate  seta  of  inovcmenta  during  tho  Tertiary  era  m a 
region  which,  as  stated  above,  had  already  been  RtlMllM 
the  scene  of  disturbances.  But  the  history  (COV,. 
of  the  former  set  is  not  yet  certain.  Some 
authorities  think  that  the  apparent  c hange  m 
general  structure,  near  the  headwaters  of  the  Inn,  mm 
cates  that  the  Alps  to  the  east  and  the  wost  were P 
duced  by  independent  disturliauces.  But  even  , 
other  view  be  adopted,  the  movements  may 
uniform  or  quire  -= **- * The  effects  of  tic 


simultaneous.  The  effects 

■ate,  more  marked  in  tnc 

Central  and  Western  Alps,  as  is  shown  by  the 


second  set  were,  at  any  rate, 

i,  as  is  sliv«  »*  — ■--  -j 

mentioned,  and  by  the  upheaval  of  the 


from  the  rivers  of  the  ^ocene  Alps),  to  full  WOJJ 
above  sea-level  in  the  Rigi  and  the  hpei  r.  . vn 

writers  have  maintained  that  j>arts  of  the  * P 

affected  bv  torsional  movements.  It  is,  hoJeT"’."£  ■ 
to  understand  the  mechanical  conditions  under  which  ram 
movements,  in  the  strict  sense  of  the  term,  con  « 

duced  in  the  earth’s  crust,  though  no  do“bt  “ *lv0 
resistances  to  pressure  and  the  joint  effects  o nt 

sets  of  thrusts,  acting  in  different  directions,  w 1 
a very  similar  aspect  Apart,  boweym,  from  this 
been  demonstrated,  especially  siuce  d 1 0,  fnrmcrly 

ture  of  the  Al]*  is  far  more  complicated  than  was > « ^ 

supiiosed.  It  was  also  believed  that  in  b | jn 

rocks  of  Tertiary  ago  occurred  only  in  the  i -,ve:1 

one  or  two  isolated  spots;  recently,  however,  1 ^ 

maintained  (though  the  question  is  still ' “ A vj™,  to 
some  of  the  intnisions  in  the  Dolomite  distn 
this  era  instead  of  to  the  Trias.  , an(j 

Much  attention  has  been  given  to  the  inovemenU  sue 
physics  of  glaciers.  In  the  Alps  their  average  ionJ 
not  far  from  a foot  a day  ; while  the  study  of  other  g 
has  shown  that,  cceteris  ]mrif/u*t  the  larger  t e 
glacier  tho  quicker  its  pace.  Special  attention 
has  been  wild  to  the  changes  in  volume  exhihitea  “} 
Alpine  glaciers.  There  are  sometimes  rJ. '”Ln(> 

rule  they  affect  the  majority  of  glaciers  almost  mm  h » 
ously.  A universal  shrinkage  ret  in  soon  after  ^ > 

now’the  tide  seems  to  have  turned.  The  dnumutim'  _ ^ 
cares  has  Veen  very  great ; for  instance,  the  t i 
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the  Unter  Grindclwald  glacier  has  been  reduced  by  115 
feet.  Its  periods  of  advance  during  the  last  two  centuries 
were  1703-20,  1770-1779,  1814-1822,  1840-1855.  It  is 
now  generally  agreed  that  during  the  Glacial  epoch  the 
Alpine  ice  more  than  once  advanced  and  retreated.  For 
instance,  the  glacier  of  the  Rhone  not  only  welled  up 
against  the  flank  of  the  Jura,  where  it  dropped  the  noted 
Pierre -a- bot  and  other  erratics,  but  also  descended  to 
within  a few  leagues  of  Lyons,  thus  attaining  a total  length 
of  about  270  miles.  As  an  example  of  fluctuation  we  may  i 
take  the  ancient  Lirnmat  glacier,  which  many  authori- 
ties believe  to  have  exhibited  the  following  phases: — (1) 
First  advance  indicated  by  morainic  deposit  on  tho  I 
Uetliberg;  (2)  Retreat  and  formation  of  the  Decken-  ! 
schotter  (coarse  conglomerate);  (3)  Second  advance  (ex- 
tension to  Jura)  represented  by  moraines  considerably 
above  the  level  of  the  Lake  of  Zurich  ; (4)  Retreat  and 
deposit  of  the  gravels  forming  the  valley  plain  of  the 
Lirnmat ; (5)  Third  advance,  limited  by  tho  moraine  near 
Killwangen.  That  most  of  the  Swiss  lowland  was  for  a 
time  covered  by  ice  (forming  a huge  “ piedmont  ” glacier) 
is  now  generally  admitted.  This  would  require  the  mean 
temperature  to  be  much  lower  than  at  present,  probably 
about  18*  F.  at  the  time  of  maximum  extension,  while  the 
glaciers  would  practically  disappear  from  the  Alps  with  a 
rise  of  9”  F. 

The  hypothesis  attributing  the  greater  lake  basins  in 
the  Alps  to  tho  erosive  action  of  glaciers  lias  been  declining 
in  favour  during  the  last  thirty  years,  as  the  subject  has 
been  more  thoroughly  and  precisely  studied.  Many,  per- 
haps the  majority  of  geologists  now  admit  that  the  action 
of  glaciers  is  abrasive  rather  than  erosive,  and  that  they 
can  excavate  only  in  special  circumstances  and  to  a 
limited  extent.  Some  tarns  or  lakelets  may  have  been 
thus  formed  ; in  others  the  water  is  dammed  back  by  old 
moraines  or  berg- falls ; in  others  (though  not  Logo  di 
Tremorgio)  a hollow  has  been  formed  by  the  removal  of 
soluble  rock ; but  the  larger  Alpine  lakes  are  now  more 
generally  attributed  (like  those  of  tho  St  Lawrence  region) 
to  differential  movements  in  tho  beds  of  pre-existing 
valleys. 

A few  corrections  and  additions  to  the  article  in  the  ninth 
edition  of  this  work  may  be  noted  here.  In  regard  to  the 
Ata-BdM  Alpine  mammals  it  is  now  certain  that  the  ibex  or 
and  bouquetin  is  restricted  to  tho  Eastern  Graiaus.  The 

coni  rend*  krown  bear  still  occurs  in  one  or  two  of  the  more 
‘ remote  districts,  with  the  lynx  and  wild  cat  The 
»tost  (/’.  rrminea)  ranges  up  to  10,000  feet  The  golden  eagle, 
though  rare,  and  the  raven  may  bo  added  to  tho  birds ; one  or 
two  of  the  small  raptoret r are  not  uncommon  : the  black  redstart, 
the  siskin,  tho  crested  titmouse,  the  crossbill,  and  tho  nutcracker 
***  not  rare;  the  wall-creepcr  (Tichodroma  »B»rorio).  tho  Alpino 
accontor,  the  Alpine  pipit,  and  the  snowfinch  occur  in  tho  upper 
j*pon.  “Grouse  ” in  the  list  of  game  birds  presumably  means  tho 
hsxel  grouse,  for  of  course  Tetrao  tcUicus  does  not  occur  ; the 
ptarmigan  is  rather  common  well  above  tho  tree-line,  and  ranges  to 
s great  height  The  blackhead  and  common  gull  frequent  the 
hikes,  with  tho  black  and  common  torus.  In  tho  mountain  lakes 
iwwio  laeustris  has  been  found  at  8628  feet,  and  Triton  alpestri s 
■lightly  above  that  elevation.  On  page  621,  col.  1 (Ena/.  Brit. 
ninth  edition,  vol.  i.),  tho  I’iz  Tremoggia  (11,322  feet)  and  Piz  Cara- 
hreiu  (11,884  feet)  hardly  deserve  to  Inf  called  dominant  peaks  of  tho 
Bernina  group.  The  height  of  the  Gross  Venediger  is  12,008  feet 

Bvan  since  1875  the  Alps  have  been  made  rouen  more  accessible. 
Railways  havo  been  carried  over  the  Brenner,  Arlberg,  and  Briinig 
!*•»«,  and  through  the  Mont  Cenis  and  tho  St  Gotbard  by  the  aid 
or  long  tunnels.  The  piercing  of  the  Simplon  is  now  in  progress, 
several  light  railways  on  more  than  one  plan  have  been  con- 
structed, u that  from  Chur  to  Thusis,  or  from  Visp  to  Zermatt  those 
up  the  Rim,  Pilatus,  over  the  Wengern  Alp,  even  up  the  Gorncr- 
Rret ; the  latest  attempt  being  to  burrow  up  to  the  summit  of  the 
Jungfrau.  Carriage  roads  have  replaced  mule  paths,  as  at  the 
Lnkmanier,  Fltlela,  Oberalp,  and  Col  de  Porclaz  passes,  also  to 
Lnarooani  front  V ernayax  by  Salvan,  and  in  several  other  places. 

tob  huts  have  Wen  erected  in  many  convenient  positions  among 
peaks  and  glaciers ; hotels  have  multiplied,  not  only  in  the 


villages  but  also  on  commanding  situations.  One  has  even  been 
built  on  the  Gomergrat,  thus  ruining  the  grandest  readily 
accessible  point  of  view  in  the  Alps.  The  result  has  been  to 
flood  many  parts  of  the  A Ins  with  tourists,  to  whom  their  beauties 
make  no  real  appeal,  and  thus  to  take  away  much  of  their  charm. 

In  several  instances  new  surveys  have  slightly  altered  the 
altitudes  of  peaks  or  passes  given  in  Mr  Bairs  list ; but  it  has 
been  thought  sufficient  to  substitute  exact  figures  for  those  which 
he  was  obliged  to  leave  as  approximations,  except  in  two  or 
throe  cases  where  the  writer  has  failed  to  obtain  more  precise 
information. 


Pisses  of  the  Maritime  Alps 


Peaks  of  the  Cattian  Alps 

Passe*  of  the  Colt  inn  Alps 
Peaks  of  the  Dauphittf  Alps 

Peaks  of  the  Oraian  Alps 
Passes  of  the  Oraian  Alps 
Peaks  of  (he  Pennine  Air* 
Passes  of  the  Pennine  Alps 

Passes  in  the  Bernese  Alps 


Passes  in  the  North  Swiss  Alps 

Passes  of  the  Rhodian  Alps 

Peaks  of  the  Lombard  Alps 

Passes  of  the  Lombard  Alp*  . 

Passes  in  the  Vindelician  Alps  . 
Passes  in  the  Central  Tyrol  Alps 

Passes  in  the  Styrian  Alps 


Peaks  of  the  South  Tyrol  and 
Venetian  Alps 


Col  de  Sautron 
Col  de  Lauzanier  . 

Pointo  do  St  Anna ; the 
higher  summit  is  oalled 
P.  de  la  Fonte  Sancta, 
and  is  . . 

Col  d’lzouanl  . 

Pic  d’Ailefroide 
( Grande  Motto 
\ Bee  de  l'lnvergnan 
Col  de  Lanzon  , 

Point©  de  Salles  . 

Col  de  Vessoua  . 

Monch  Joch 
Trlftlirami  . . 

Gescheucnlimmi  (TSustou- 
. limmi)  . « 

f Sardona  Pass 
Kamor  Pass  . 

Fossa  di  Val  Viola 
Gavia  Pass  . 

Bieler  Joch  . . 

Pizzo  dei  Tro  Signori 
Brcnta  Alta  . 

Gsni]«u  Pass 
Croce  Domini  Pass 
Passo  di  S.  Valentino 
Miidelejoch  . 

Kaiserjoch  • 

Gebatsch  Joch 

{Rotten manner  Tauern 
Fladnitz  Pass 
Gleinaln  Toss  • 

( MarmofaU  . 

‘ Drei  Zinin- n (highest) 
Cimon  della  Pala  . 

Palle  di  S.  Martino 
(Perhajis  Cima  di  Vezzana 
10,465  intended) 
Marmarolo  . . 

I'cuschclstein  Pass 


Feet. 

8823 

8714 


11,057 

7835 

12,878 

12,018 

11,838 

10,831 

8183 

9167 

11,385 

10,170 

10,180 
9317 
! 5900 
8070 
8465 
6630 
11,020 
9735 
5060 
6215 
9080 
6665 
7560 
10,640 
4150 
T 5930 
5210 
11,020 
9850 
10,450 
9830 


9620 

5000 

9104 

9030 

4275 

6240 


Passes  in  the  South  Tyrol  and 
Venetian  Alps 

7-rai,  0/  Ou  ScnUhtatUm  Alp.  ( ontaiio  ! 

Pmo  of  At  SoutKrWton  -d/p«|  ; 

For  topographical  information,  seo  the  publications  of  the 
English,  French,  Italian,  Swiss,  German,  and  Austrian  Alpine 
clubs  ; tho  well-known  guide  books  of  Murray.  Baedeker,  and 
Joanne,  the  Climbers’  Guides,  the  Guide  du  Haul  Vauphind; 
Ball's  Alpine  Guide  (new  edition,  vol.  L “Western  Airs,  ' edited 
by  W.  A.  B.  Coolidge,  1898,  alone  published);  and  Notes  for 
Travellers  in  the  Alp*  (1899),  by  the  same  editor  (being  the 
“General  Introduction '*  to  Ball’s  Guide,  revised  and  rewritten). 
Tliis  last  contains  a list  of  nil  the  more  important  books  and  maps 
on  the  Alps,  with  articles  on  their  geology  and  physical  geography, 
natural  history,  social  life,  Ac.  Among  the  more  imj*ortant  books 
published  of  Into  years  may  be  mentioned  the  following 
BAILUK-GbohmaX,  w.  A.  Sport  in  the  Alps,  1896.— Conway, 
Sir  Maktin.  The  Alps  from  end  to  end,  1895. — Dr nt,  Clinton 
T.  Mountaineering  (Badminton  Library),  1892.— Forbes,  J.  D. 
Travels  through  the  Alps  (revised  and  annotated  by  w,  AL  ti. 
Coolidge,  1900V— Fuesufif.i.d,  D.  W.  The  IUdian  Alps,  18/5. 
GO&skkld,  Paul.  In  den  ffoehalpen,  1866.— Lf.n  desfbld,  K-  von. 
A us  den  Alpen , 2 vols.,  1896.— U*  shock.  Sir  John.  The  Scenery 
of  Switzerland,  1896.— Main  (Burnaby),  Mrs.  The  High  Alps  m 
Winter,  1883.— Mathews,  C.  E.  The  Annals  of  Mont  Blanc, 
1898.  —Roman,  J.  Didiannaire  Topographiqrue  du  Department  de s 
Hautes  AlpeJ,  1888.— Sinioaulia,  L,  Climbing  Reminiscences  of 
the  Dolomites  (trans.),  1898.— Sow ebby,  J.  The  FanedCmUmu 
of  Switzerland,  1892.— UMLAVrr,  F.  Die  Alpen,  l«7l [The 
1B89). — Whymi’EB,  E.  Chamonix  and  the  Range  of  Mont  Blanc, 
1897  ; The  ValUy  of  Zermatt  and  the  Ifattirham,  \S»7. 

Tho  list  of  papers  and  booka  on  Alpine  geology  and  physical 


>y  Google 
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geography  U lino  very  extennive. 


ALS  AC  E-LOR  RAIN  E — ALSTON 

Of  the  former  the  more  fm 


pTrSot  here  ar.pe.rai  in  Home  of  th.  follov.ing 

AmdtmU  da  Scunca  dt  rlnditul  dt  Fn«a  (tompte.  Bendua) , 


Oi^Uckafl  (ZeiUchiift);  OaU^U&^ty  £Lo*d» 
fSaerterly  Journal)  ; KaitcrUch*  Ai udmu  dtr  Huxnxiafitn 
(Vienna)  (SiUungabcricbte) ; Konigtichi  Baiimcht  Ahadtmtt  da 
K’isMnmJuifla  (SiUnnnberichte) ; 

(Bolleltino) ; SxUU  «*fw“  * Fra™  A5?.  iCfc 

KhrifUn  da  a dlgtmtiw.  Schwann ueha  OallMux/L  Thejait- 
named  contains  (vol.  zrxvii.  I an  important  paper  by  DrZsoHOKkB, 
on  the  ■'  Fauna  or  the  higher  Mountain  takes  and  one  l y Dr 
Baltzbk  (vol.  xxxiii.)  on  the  ••  History  of  the  Unter-Gnndelwald 
Glacier.”— The  following  more  special  hooka  may  he  added. 
Baretti,  M.  Gt'dogia  della  Frovincut  di  7 orino:  Atlas,  1895.— 
Dienkr,  C.  DerQebirtpbau der  fFatalpcn,  1891. — Fraaa,  ILScenerU 
der  Alpen,  1892. — Fhecii, K.  DicKaniache* ^n,  1892.— Heim,  A. 
UnUnuchungen  Ubcrden  JIcchanismus  der  GtbirgibiUlung{l vol*.  ana 
atlas),  1878  ; Handbook  der  GUtschrrhunde,  1865.— Mojsisoyich,  E. 
von.  Die  MomUrif*  wnSadtirol  und  Fenetiens,  1879.— MEegJL 
DU  Enlstehung  der  Alpen,  1875.  Seo  also  Das  Anti Uz  der  Erde. 
Licret-Guide  G&logiqne  dt mi  U Jura  et  Us  Alps  de  la  Suisse, 
1894, Favkk  and  Scharut.  Echoes  Geologic*  Helvetica:  now  con- 

tains summaries  of  jiapers  on  Alpine  geology. 

The  following  works  are  official : — Austria:  K.  K.  Gtojogiscne 
ReichsansUtlt  (Aohandlungen  and  Jahrbucli).  France:  Bulletin  des 
Services  de  la  Carte  Giologique  de  la  France.  Italy : Beale  Comitate 
Gtologico  ct  Italia  (Bolletino),  Switzerland:  BeUrage  zur  geoUh 
gisehen  Karte  der  SehsDCi*. 

The  Alps,  at  least  up  to  the  frontier,  are  included  in  the  Govern- 
ment  maps  of  the  following  countries  Austria  : “Sjiecial  Karte 
des  dsterreiohiach-uuBariscnen Monarchic"  scale tt*0»b.  /G3  shoots, 
1874-1888;  a revised  edition  now  appearing.— France : “Carted© 
l’Etat  Major"  (type  1889),  scale  r»4-Bp.  368 sheets.— Italy:  “Carta 
Torwgraphica  del  Regno  d’  Italia,"  scale  reeVeis.  277  sheets,  1884- 
97.— Switzer lawl : “ Topogrepbischer  Atlas  der  Schweiz  " (Siegfried 
atlas),  scale  *rirhnr*  for  mountains,  589  sheets,  1870. — Other*,  with 
nva|>©  of  special  districts,  are  enumerated  in  Hints  and  Hates  for 
Travellers  in  the  Alps,  clL,  and  a list  of  geological  maps  ia  given 
(p.  xcviii.).  The  best  and  most  reoent  geological  map  of  the 
whole  chain  is  F.  Noit,  Geologise  he  Uebersichtskarte  tier  Alpen 
tW.tto  1890.  (T.  G.  B.) 

Alsace-Lorraine,  in  German  Sloan- LotK- 
ringeji,  a German  Imjierial  territory  formed  out  of  the 
former  French  provinces  of  Alsace  and  Lorraine,  lying 
between  the  Rhine  on  the  E.,  the  Bavarian  Palatinate, 
Prussian  Rhine  province,  and  grand-duchy  of  Luxemburg 
on  the  N.,  France  on  the  W.,  and  Switzerland  on  the  S. 
Maximum  length,  N.  to  S.,  118  miles;  maximum  breadth 
(in  the  N.),  106  miles ; maximum  breadth  (in  the  S.),  22 
miles.  The  detenu ining  features  of  its  physical  confonnation 
are  the  Vosges  Mountains  and  the  Rhine.  The  foothills 
of  the  former  and  the  valley  of  the  latter  account  for 
almost  the  entire  area  of  Alsace  ; and  the  greater  j»art  of 
Lorraine  belongs  to  the  high-plain  which  stretches  from 
the  Moselle  to  the  Saar,  but  seldom  rises  to  1300  feet 
above  the  sea-level.  The  drainage  of  the  Vosges  valleys 
and  of  the  Rhino  valley  is  collected  and  carried  into  the 
Rhine  about  10  miles  below  Strasburg  by  the  111.  The 
climate  is  on  the  whole  temperate — -warmest  in  the  lowest 
districts  (460  ft.  above  sea-level)  of  N.  Alsace,  and  coldest 
on  the  summits  of  the  Vosges,  where  snow  lies  six  months 
in  the  year.  The  mean  annual  temperature  at  Strasburg 
is  Fahr.,  at  Metz  48’2’ ; the  rainfall  at  Strasburg 
26 1 inches,  and  at  Metz  274  inches.  The  Rhine  valley  is 
in  great  part  fertile,  yielding  good  crops  of  potatoes, 
cereals  (including  maize),  sugar  beet,  hops,  tobacco,  flax, 
hemp,  and  products  of  oleaginous  plants.  But  wine  and 
fruit  are  amongst  the  most  valuable  of  the  crops.  The 
cereals  chiefly  grown  arc  wheat,  oats,  barley,  and  rye. 
Great  quantities  of  hay  are  harvested.  In  1898  about 
3000  acres  were  planted  with  tobacco,  and  the  yield,  when 
dried,  weighed  about  3000  tons;  and  73,730  acres  were 
planted  with  vines,  the  yield  being  11,348,000  gallons  of 
wine,  valued  at  £050,000.  These  statistics  embrace  also 
the  production  of  Lorraine,  where  agriculture  is  less 
strenuously  carried  on,  and  the  fertility  of  the  soil  is  less. 


But  Lorraine  possesses,  in  compensation,  greater  riches  in 
the  earth,  in  her  coal  and  iron  and  salt  mines,  the  output 
of  which  in  1897  was  1,057,550  tons  of  coal,  valued  at 
£441,970  ; 5,3G0,840  tons  of  iron  ore,  valued  at  £615,880; 
and  70,578  tons  of  Balt,  valued  at  £39,860.  The  total 
mineral  output  of  Alsace-Lorraine  in  1898  was  valued  at 
£1  276  340.  In  1897  the  live  stock  of  the  territory 
numbered  138,689  horses,  512,329  head  of  cattle,  375,635 
pigs,  and  93,204  sheep.  Cows  are  grazed  on  the  S.  Vosges 
in  summer,  and  large  quantities  of  cheese  (Munster  cheese) 
are  made  and  exj»orted.  Total  population  (1901),  1,<  1 < }4ol. 

The  fmu  in  Aleaoa  are  mostly  enuJl,  end  are  held  pertly  u e 
privet,  powaeion,  pertly  on  the  communel  .vstem ; 
there  are  eome  larger  occupations.  The  distribution  sad  classih 


Under  2} 

acres. 

2i  Uj  25 

sere*. 

26  to  250 

aerva. 

Above  210 
seres. 

Total  tertua. 

98,666 

119,955 

12,919 

407 

231,947 

The  total  area  of  these  282,000  farm.  «es  2,230, MS  an* .the 
reet  of  the  territory  being  covered  by  foreeta,  barren  lands,  lek», 
roads,  4c.  Agriculture  end  seine-growing  are  general  nnnldnas. 
but  coal  and  iron  mining  are  special  to  Lonamc.  as  the  manu- 
facture of  cotton.,  and  on  a smaller  Kale  of  wooUeM,.ia^p«ml 
to  Alsace,  the  chief  centre,  of  the  industry  being 
Colmar,  and  the  valley,  of  the  Voegea  The  te,rr,  ”r^“ 
been  the  centre  of  en  setive  commerce,  owing  to  its i eitiut ran 
the  confine,  of  Germane,  France,  and  Switzerland,  £*•>££" 
the  great  highway  of  tbe  Rhine.  The  coramumc.lion._einbr.ee 
some  1090  miles  of  railway  (189$! 


of  which  about  1000  mike 


belonged  to  the  state),  .good  system  of  reads  '"“jh 

in  addition  to  the  rivers.  Administreti  rely  the  territory  is  divided 
into  the  following  three  dietriots 


Districts. 

Area  in  aq. 
miles. 

Population 

DenBtx 

1SS5. 

1901.  nffi,  I5®5- 

Upper  Alsace 
Lower  A Loco 
Izorraiae  . . . 

m« 

2402 

Az«.S74 

5W.160 

450,250 

4*2, 

612,077 

4W.729 

477,4“  1 S'.;, 

fi»s,6t4  1 846i 
624.861  21S4 

Total  . . . 

5001 

1,531,604 

1.554,855 

1,610,086  j US'* 

On  the  Ml  division,  833,173  were  in  1895  mJekand  8W.81S  frasUa 
The  percentage  of  illegitimacy  in  the  same  year  ni  S A ako  in  1 
The ‘rural  relation  embraced  5C8  per 

urban  population  45-2  (ier  cent.  The  largest  towns.™  HrasMlg 
(the  capital  of  the  territory).  Mulhauwu,  McU,  bit’. 

Saareemund,  Gchweiler,  and  Markirch,  all  above  10,000 
ants  each.  CWfied  according  to  religion  _thero  were,  in  1W.. 


iii  Markirch,  'all  above  10,000  inhabit 


antB  eacit.  tviaasineu  accoruniK  vai  ■ . 

356,458  Protectant*,  1,246,791  Homan  Catholics,  and  3-^fl  Jew* 
Education  ia  provided  for  (1898)  at  the  umvemtv  of  SUusi btug,  w 
23  classical  and  pro-claxaical  schools,  in  13  modern  set 
in  nearly  3500  school*  of  a more  elementary  character. 

/ # .i i- 1.  ••  their  mother- tongue,  uj« 


real  rrenen,  or  a jmuua  uv 

of  the  territory  is  a governor • general,  who 
the  German  emperor;  hut  he  is  assisted  by  a nun.stij  aSJom 
members,  under  the  chairmanship  of  a s^retary  o » 
a council  of  state  uumberinc  58  membere,  and  oamwtiDg [ « ' 
governor  general,  secretary  of  state,  chief  provmcia  .• 

8 U,  12  nominees  of  the  cm,»'rcr.  In  190(J  til.  ^n".  wm -he 
mattvl  at  £3,020,242,  and  the  expenditure  at  £3.00-.,<-w-  J , 
was  also  an  extraordinary  buaget  of  £199,822  T0  , , 
£217,362  expenditure.  Customs  and  indirect  U*« 
than  threc-fiftha  of  tho  total  revenue,  and  direct  taxes  !•■«  i ^ 


one-fourth.  Tho  state  forests  give  about  one-ninth  a 

. ...  . J J_  SAAft  ^ £ 

icnu*~  . 

Tho"  higher”  administration  of  justice  is  devolved  «P«‘ 
six  provincial  courts  and  a supremo  court,  sitting  » 
Moreover,  there  are  purely  industrial  tribunals  at 


one -fourth.  Tho  sUto  forests  give  aoout 
The  public  debt,  capitalized,  amounted  in  1900  to 
the  territory's  contribution  to  tbe  irojienal  exchequer  to  _ 
in  1900.  * “ 


Thann,  Markirch,  Strasburg,  and  Metz.  The  fith-btwritog  esUb 
lishmeut  at  Huningcn  in  Upi*or  Alsace  should  be  uientu 


*) 


Alston,  or  Aldstoxe,  a market -town  and  rail- 
way station  in  the  Penrith  j>arliamentary^  division  «• 
Cumberland,  England,  29  miles  by  rood  E.&K-  of  Larnwt- 
Tho  preparation  of  umber  for  colours  and  paint  m catr 
on.  There  are  limestone  quarries,  and  argentiferous 
copjier,  and  blende  are  found  in  tbe  neighbourhood. 


ALTAI 


is  worked  chiefly  for  lime-burning.  Area  of  (tarish  (under 
a rural  district  council),  36,908  acres;  population  (1881), 
4621  ; (1891),  3384  ; (1901),  3133. 

Altai,  the  name  given  to  an  extensive  region  of 
Southern  West  Siberia,  composed  of  many  mountain 
ranges  and  brood,  fertile  valleys,  similar  in  character  to, 
but  covering  an  area  nearly  three  times  larger  than, 
Switzerland  (52,500  square  miles).  It  is  watered  by  the 
upper  tributaries  of  the  Ob— Biya,  Katufi,  Charysh,  and 
partly  Tom,  as  also  the  Upper  Irtysh.  It  has  a quad- 
rangular shape,  and  is  bounded  on  the  S.W.  by  the 
Black  (Chornyi)  Irtysh,  on  the  S.E.  by  the  high  plateau  of 
north-western  Mongolia,  on  the  N.  E.  by  the  government  of 
Yeniseisk,  parts  of  which  belong  to  or  merge  into  the 
Altai  and  on  the  N.W.  by  the  lowlands  of  Tomsk, 
strewn  with  many  lakes  and  watered  by  the  Ob.  The 
name  of  Altai — Kktagk  Altai,  or  Southern  Altai,  or 
Chinese  Altai,  and  Altain-nauru — is  also  given  to  a 
mountain  range  which  separates  the  drainage  area  of 
lake  Kobdo  from  that  of  the  Black  Irtysh  and  its  former 
tributary,  the  Ulungur.  This  range  borders  on  the  N. — 
as  the  Eastern  Tian-Shan  borders  on  the  S. — the  great 
and  broad  Dzungarian  trench,  excavated  in  a north-west 
to  south-east  direction  in  the  High  Plateau  of  East  Asia, 
and  leads  with  a gentle  gradient  from  the  lowlands  of 
lake  Balkhash  to  the  high  level  of  the  plateau. 

The  highest  (tarts  of  the  Altai  region  are  along  the 
border  of  the  Mongolian  plateau,  w’hero  in  all  probability 
we  have  a border -ridge  similar  to  the  Western  Sayan, 
which  might  bo  named  the  Sailughem  range.  Its  south- 
eastern slope  is  short  awl  gentle  for  the  most  jiart, 
as  it  leads  to  the  4000  - 5000  feet  high  plateau,  upon 
which  rise  ttfe  tributaries  of  the  Kemchik  (Yenisei)  at 
a great  altitude,  and  the  lakes  Ubsa-nor  and  Kobdo 
are  situated.  Several  small  plateaus,  such  as  the  Ukdk 
(7800  feet),  Chuya  (6000  feet),  Kendykty  (8200  feet), 
and  Juvlukul  (7900  feet)  plateaus,  situated  along  a 
common  axis  running  south-west  to  north-east,  enter 
into  the  composition  of  tliat  mountain  range.  There  is 
no  tree  vegetation  on  these  heights ; only  the  dwarf 
birch  (J9.  ruxna)  stands  the  cold,  and  the  Aretomys 
Mmc  makes  his  furrows  in  the  frozen  mud.  Easy 
passages  lead  from  these  alpine  lands  to  the  high  plateau 
of  Mongolia,  but  the  dojies  directed  towards  the  Altai 
rivers  are  extremely  steep  and  very  difficult  of  access. 
The  snow-line  lies  here  at  an  altitude  of  about  9000 
feet,  and  many  summits  rise  above  that  level,  especi- 
ally the  Byelukha  (the  Mont  Blanc  of  the  Altai),  whose 
two  summits  reach  14,800  and  14,500  feet  respectively, 
and  give  origin  to  six  large  and  several  small  glaciers  (30 
square  miles  aggregate  area).  The  Kuitun,  12,000  feet, 
and  several  other  high  peaks  belong  to  tliu  same  range. 
Several  chains  of  mountains  fill  up  the  space  between  the 
Sailughem  and  the  lowlands  of  Tomsk,  but  their  mutual 
relations  are  yet  far  from  being  well  known,  and  they  are 
mostly  described  under  local  names.  Such  aro  tho  Chuya 
Alps  (Chuiskiye  Byelki),  having  an  average  altitude  of 
9000  feet,  with  summits  rising  from  11,400  to  12,000 
feet,  and  giving  origin  to  at  least  ten  glaciers  on  their 
northern  slope ; the  Katufi  Aljw  (Katunskiye  Stolby); 
the  Kholzun  range ; the  range  which  is  known  locally 
under  the  names  of  Korgon  (Korgonskiye  Byelki,  6300  to 
7600  feet),  Talitsk,  and  Sclitsk  ranges ; the  Tigeretak  I 
and  so  on.  Several  secondary  plateaus  of  lower 
altitude  are  also  distinguished  by  geographers. 

The  picturesque  and  fertile  valleys  of  the  Altai,  sur- 
rounded as  they  are  by  majestic  alps,  are,  of  course,  better  I 
known.  The  Katufi  valley  begins  as  a wild  gorge  on  the  I 
south-west  slope  of  the  Byelukha  peak ; then  the  river  makes  I 
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a great  winding  before  it  pierces  through  the  Katufi  Alps, 
when  it  enters  a wider  valley,  lying  at  an  altitude  of  from 
2000  to  3500  feet,  which  it  follows  until  it  emerges  from 
the  Altai  highlands  to  join  the  Biya  and  to  form  the  Ob 
by  their  confluence  in  a most  picturesque  region.  Tho 
next  valley  is  that  of  the  Charysh,  which  has  the  Korgon 
and  Tigeretsk  Alps  on  one  side  and  the  Talitsk  and 
Bashalatsk  Alps  on  the  other  Hide.  It  is  again  very 
fertile,  and  is  well  peopled  with  Russian  peasant  im- 
migrants in  its  lower  parts.  The  Altai,  seen  from  this 
valley,  presents  the  most  romantic  scenes,  including  the 
small  but  deep  Kolyvafl  lake  (altitude,  1180  feet),  dev 
scribed  by  so  many  geographers,  surrounded  by  fantastic- 
ally-shaped granitic  domes  and  towers.  Farther  west  the 
valleys  of  the  Uba,  the  Ulba,  and  the  Bukhtarma  open 
south-westwards  towards  the  Irtysh.  The  lower  part  of 
the  first  is  thickly  populated  ; in  the  often  - described 
valley  of  the  Ulba  is  the  Riddersk  mine,  at  the  foot  of  the 
6770  feet  high  Ivanovsk  px-ak,  covered  with  beautiful 
alpine  meadows.  As  to  the  valley  of  the  Bukhtarma, 
which  has  a length  of  200  miles,  it  also  has  its  origin  at 
the  foot  of  the  Byelukha  and  the  Kuitun  peaks,  and  as  it 
falls  from  the  6195  feet  high  level  of  an  alpine  plateau  to 
the  Bukhtarma  fortress  (1130  feet)  it  offers  the  most 
striking  contrasts  of  laudtsea|H»s  and  vegetation.  Its 
upper  (tarts  arc  rich  in  glaciers,  the  best  known  of  which 
is  tho  Rorel,  which  flows  from  the  double  peak  of  the 
Byelukha.  On  the  northern  Hide  of  the  mountain  range 
which  separates  the  upj>er  Bukhtarma  from  the  upper 
Katufi  one  finds  the  Katufi  glacier,  which,  after  two 
ice-falls,  becomes  from  700  to  900  yards  wide,  and  is  often 
described  as  the  Altai  Mar  dt  Glare,  while  the  Byelukha  is 
described  as  the  Altai  Mont  Blanc.  From  a grotto  in  this 
glacier  wildly  runs  the  Katufi.  The  middle  and  lower 
jwirta  of  the  Bukhtarma  valley  have  been  colonized  since 
the  18th  century  by  Russian  |ieasant  runaways — serfs 
and  nonconformists — who  had  created  there  a free  re- 
public on  Chinese  territory ; and  after  1869,  when  this 
jtart  of  the  valley  was  annexed  to  Russia,  it  was  rapidly 
colonized,  on  account  of  the  fertility  of  the  wide  prairies 
in  its  lower  jjortion. 

Nortii-Eabt  Altai. — The  north-eastern  Altai  is  much 
less  known.  High  jiasscs,  of  difficult  access  and  over 
10,060  feet  of  altitude,  lead  from  it  across  the  Sailughem 
to  the  Mongolian  plateau ; but  they  are  seldom  visited 
unless  by  Kirghiz  shepherds.  The  high  valleys  of  this 
jiortion  of  the  Altai — Bashkaus,  Chulyshman,  and  Chulcha, 
all  throe  leading  to  the  beautiful  alpine  lake  Teletskoye 
(length,  117  miles;  maximum  width,  4 miles;  altitude, 
1600  feet)  are  only  inhabited  by  nomad  Telenguts. 
Even  the  shores  of  the  lake — reminding  one  of  the  Lake  of 
the  Four  Cantons — are  too  wild  to  receive  a numerous 
population.  From  thiB  lake  issues  the  Biya,  which 
becomes  uavigablo  only  after  it  emerges  from  the  moun- 
tains, f.«.,  at  Biysk.  Sixty  miles  below  this  town  it  joins 
the  Katufi,  and  here  begin  the  beautiful  prairies  in  the 
north-west  of  the  Altai. 

Kuznetsk  District. — Farther  to  the  north-east  the 
Altai  highlands  are  continued  in  the  Kuznetsk  district, 
which  has  a slightly  different  geological  aspect,  but  still 
belongs  to  the  Altai  system.  At  the  south-east  limits  of 
this  district  the  Sayan  range  (from  6000  to  8000  feet,  or 
more)  apj>ears  as  a continuation  of  the  Sailughem,  and  has 
the  same  border-ridge  character.  But  the  Atsikan  river, 
which  rises  on  its  north-western  slope,  belongs  to  the  system 
of  the  Yenisei.  The  Kuznetsk  Alatau  range,  on  the  left 
bank  of  the  Abakan,  runs  north -cast  into  the  province 
of  YVniseiBk,  while  a complexus  of  imperfectly  mapped 
mountains  (Chukcliut,  fialairsk,  Abakan,  Ac.)  fills  up  the 
western  portions  of  this  territory'.  The  Tom  and  its 
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numerous  tributaries  rise  on  the  northern  slopes  of  the 
Aktau,  and  their  fertile  valleys  arc  occupied  by  a thick 
Russian  population,  the  centre  of  which  is  Kuznetsk,  on 
the  Tom. 

Geology. — The  geology  of  the  Altai  is  yet  imperfectly  known. 
Granite,  together  with  porphyry  and  porphyrite,  interaeeted  by 
veins  of  jade  (reined  porphvrite)  and  various  breccia*  used  for 
decorative  purposes  at  the  Kolyvaft  stone-cutting  works,  as  also 
dioriUs,  dialxa&cs,  augita  porphyry,  hyperstenite,  Ac.,  enter  to 
a largo  extent  into  the  composition  of  its  mountains.  The  granites 
arc  very  much  decomposed,  and  take  fantastic  alia  pea  round  Lake 
Kolyvaft.  Volcanic  basalts  and  andesites  arc  found  in  the  Salair 
range.  The  great  hulk  or  the  mountains  consists  of  various  schists, 
limestones,  sandatonoa,  Ac.,  belonging  to  the  pre-Silurian  period, 
the  Silurian,  Devonian,  and  Carboniferous  ages ; they  are  chiefly 
developed  in  the  northern  outer  jjarts  of  the  Altai.  Since  the  Car- 
bemiferous  period  the  Altai  has  not  been  under  the  sea,  and  its  coal- 
bearing  Jurassic  deposits  are  of  fresh-water  origin ; only  in  the 
Alatau  arc  they  of  marine  origin,  and  show  that  this  part  of  the 
highland  was  partially  invaded  by  the  sea  dunng  the  Secondary  age. 

Numerous  traces  of  an  extended  glaciation  (including  striated 
rocks)  have  been  discovered  by  Prof.  Bonozhnikoff.  As  a rule,  the 
mountains  are  covered  with  thick  diluvial  deposits,  and  the 
forma  of  their  granitic  domes  also  suggest  a wide  glaciation. 

Flora. — The  flora  of  the  Altai,  explored  chiefly  by  Lcdebour,  is 
rich  and  verv  beautiful.  Up  to  a level  of  1000  feet  on  the  northern, 
and  2000  foet  on  the  southern  slope*,  the  flora  is  the  habitual 
European  Aura  which  spreads  in  Siberia  as  far  as  tho  Yenisei.  The 
steppe  flora  also  penctr»t«a  from  the  south-west  and  drives  the  Altai 
flora  to  a still  higher  level.  But  above  these  levels  up  to  6000 
feet,  which  is  the  average  limit  of  tree  vegetation,  the  mountains  aro 
covered  with  beautiful  forests  of  birch,  mu  cembra,  Abies  sibiriea , 
Laris  Hbirica,  Pitta  oborala,  and  so  on,  while  the  meadows  are 
clothed  with  a rich,  brightly  coloured,  and  typical  covering  of  herba- 
ceous plants.  Even  the  alpine  meadows,  which  have  many  specie* 
in  common  with  tho  Alps,  have  a number  of  their  own  Altayan 
species. 

Mineral  wealth. — In  respect  of  mineral  wealth,  tho  Altai  proper 
is  rich  in  Bilver,  oopper,  lead,  and  zinc  on1*,  while  in  the  Alatau, 
gold,  iron,  and  coal  are  tho  chief  resources.  The  Alatau  mine*  are 
only  now  beginning  to  be  explored,  while  the  copiwr,  and  perhaps 
also  the  silver  ores  of  tho  Altai  projwr  were  already  worked  by  the 
prehistoric  “Chtid,”  at  a time  when  the  use  of  iron  was  not  vet 
known.  Russians  began  to  mine  in  1727  at  Kolwaft,  and  in  1/39 
at  Barnaul.  But  tho  Altai  mine*  were  made  the  property  of  the 
imperial  family  (“ Tho  Cabinet  of  His  Majesty  "),  and  the  miners 
were  made  serfs,  which  they  remained  until  1861  ; and  this  circum- 
stance hampered  to  a great  extent  both  the  development  of  mining 
and  the  colonization  of  tho  country.  The  ores  of  the  Altai  proper 
appear  nearly  always  in  tho  aha]*  of  irregular  veins  containing  silver, 
load,  oop|H-r,  and  "gold, — nmflaiM  all  together, —and  they  an 
worked  chiefly  at  Zmeinogorsk  (or  Zmeieff),  Zyryanovsk,  Ust- 
Kamenogorsk,  Riddenk  (abandoned  in  1861),  and  elsewhere. 
They  offer,  however,  great  diilieultie*,  especially  on  account  of 
their  continually  vareing  productivity  and  temperature  of  fusion. 
The  beautiful  varieties  of  porphyries— green,  red,  striped,  Ac.— 
which  are  obtained,  often  in  big  monoliths,  near  Kolyvaft,  are  cut 
at  the  imperial  stone-cutting  factory,  whose  produce  is  well  known 
in  the  art  galleries  and  palaces  of  Europe.  Aquamarine*  of 
mediocre  quality  but  enormous  *i*e  (up  to  3 inches  in  diameter) 
are  found  in  the  Korgon  mine.  Tne  northern,  or  Saluirxk, 
mining  region  also  is  neh  in  silver  ores,  and  the  mine  of  this 
name  used  formerly  to  yield  up  to  7776  !h  of  silver  in  one  year. 
But  the  chief  wealth  of  tho  north-cast  Altai  is  in  the  Kuznetsk 
coal-basin,  also  containing  iron  ore*,  which  fills  up  a valley  botween 
tho  Alatau  and  tho  Salairsk  range  for  a length  of  about  270  mile*, 
with  a width  of  about  65  miles,  and  is  considered  by  Prof. 
Mushketoff  os  equal  to  the  best  coal  haaiu*  of  England  ana  South 
Russia.  SchimihlhauHcn'* rescarckoe  prove  that  these  Coal  Measures 
belong,  like  all  those  of  East  Kitano,  Turkestan,  Ac.,  to  the  Junuwic 
formation.  Tho  country  is  also  covered  with  thick  diluvial  and 
alluvial  deposits  containing  gold.  Gold  l*  extracted  in  many  place* 
in  the  Altai ; to  the  extent  of  2887  kilograms  in  1897.  However, 
all  the  raining  is  now  on  the  decline.  Instead  of  the  38,000  lb  of 
silver  which  used  to  lie  extracted,  only  6060  !b  were  extracted  in 
1897.  The  yield  of  lead  was  33,000  owte.  in  1868-71,  and  20,000 
cwU.  in  1895 ; of  copper,  4400  cwta.  in  1897.  Cool,  however,  i* 
1 in  small  r, 
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Population. — Tho  Russian  agricultural  population  has  rapidly 
increased  since  the  fertile  valley*  tadonging  to  the  imperial 
family  have  been  thrown  open  to  immigration,  and  it  is  estimated 
that  the  present  agricultural  population  of  the  region  (Biysk, 
Barnaul,  — i v 


. and  Kuznetsk  districts)  al  ready  reaches  about  800,000. 
The  natives  may  represent  a population  of  about  45,000.  They  are 
Altayans  in  the  west  and  Tclenghite*  in  the  cast,  with  a few 
Kalmyks  and  Tatars.  Although  all  called  Kalmyk*  by  the 


Russians,  they  speak  A Turkish  language.  Both  the  Telenghitas 
and  the  Altavans  are  Shamanirt*,  but  many  of  the  former  are 
already  quite  Russified.  A*  to  the  virgin  forest*  of  the  Kuznetsk 
Alatau  -the  Cherft,  or  the  Black  Forest  of  the  Russians,— they  are 
peopled  bv  Tatar*  (Chernevyio  or  Block  Forest  Tatar*),  who  live  in 
verv  small  settlements,  sometime*  of  the  Rusaian  type,  but  mostly 
in  wooden  vurlas  of  the  Mongolian  fashion.  They  can  hardly 
keep  any  cattlo,  am!  live  the  poor  life  of  foreat-dwellere,  feeding 
upon  various  wild  roots,  when  there  is  no  grain  in  tho  spring  to  he 
crushed  with  a hand-mill.  Honey  and  cedar-nuts  (from  Pinut 
cembra)  collected  in  the  forests  are  much  relied  upon  for  buying 
grain  from  the  Russians.  Hunting  and  fishing  axe  also  resorted 
to,  and  tho  skin*  and  furs  arc  tanned  by  the  family. 

Agriculture.  -The  chief  occupation  of  tlm  Russians  is  agriculture 
(about  3,500,000  acres  under  culture),  cattle  breeding,  bee  culture 
(over  400,000  hive*),  mining,  gathering  of  cedar-nuts  (from  8000 
to  10,000  cwt*.  yearly)  and  hunting.  All  this  produce  is  exported 
partly  to  Tomsk  and  jiartly  to  Kobdo  in  Mongolia. 

Town*. — The  real  capital  of  tho  Altai  is  Barnaul,  the  centre  of 
the  mining  administration  and  altogether  an  animated  commercial 
town  (29.403  inh.) ; BiyBk,  which  is  the  commercial  centre  (D,206 
inh.) ; Kuznetsk  (3140  inh.),  Ust-Kamenogorek  (8958),  MU  0* 
mining  towns  Kolyvaft  •11,703),  Zmeinogorek  (6083),  Hidden* 
(4000),  and  Saluirak  (2500).  Many  village*  are  very  populous. 

Administration.— Most  of  the  Altai  region,  covering  an  area  of 
nearly  170,000  square  mile*  and  including  the  Kuznetsk  region, 
forms  a domain  of  the  imperial  family  under  the  name  of  AWu 
Mining  District. 

Authorities.— Ritter's  Asien,  Lkdebour's  Jteise,  Tiunt- 
HATCHXFT’s  Altai,  and  Cotta's  Altai  are  still  very  wrllwij 
consulting.  Of  modern  works,  Zhivopisnaytt  Rossxya  (*  nctur- 
«que  Russia"),  vol.  xi.,  by  Potaxin,  Murhketoff,  Adrian  oft, 
and  others ; SUTEKOFFs  Geographical  Dictionary;  ADRlAHOFTi 

“Journey  to  the  Altai,"  in  Zapiski  Bus*.  Utogr.  “•"» 
Yaprintheff's  “ Journey  in  West  Siberia,"  in  A 

Geogr.  Soc.  ii.  ; GoLUBSTF's  Altai,  1890  ( Russian j ; Braxru* 

“ Passes  in  S.  Altai"  (Sailughem),  Izvestia  Bust . Geogr.  Soc.  1^8, 
xxxiv.  5 ; Prof.  Sapozhxikoff,  various  articles  on  glaciers,  *c., 
in  same  periodical,  1897,  xxxiii.  ; 1899,  xxxv.  (P.  A.  K.) 

Altdorf,  tho  capital  of  the  Swiss  canton  of  Ufi, 
with  a station  on  tho  St  Gothanl  Railway,  22  mile#  from 
Goschencn  and  34  miles  from  Lucerne.  In  1899  a fine 
new  carriage  road  was  opened  from  Altdorf  through  tee 
Schiiehenthal  and  over  the  Klausen  I'ass  (6404  feet)  to 
Linththal  (30  miles  from  Altdorf),  and  so  to  Glarua.  In 
1895  a fine  bronze  statue  of  Tell  and  his  son,  by  hisslmg, 
was  set  up  in  the  market-place.  In  1899  a theatre,  c ose 
to  the  town,  was  opened  for  the  sole  purpose  of  represen  - 
ing  Schiller’s  William  Tdl.  There  is  a stately  par»h 
church.  Population  in  1888,  2543;  1899,  2553;  m 1900, 
3134. 

Altena,  a town  of  Prussia,  province  Westphalia, 
38  miles  by  rail  S.S.E.  from  Dortmund.  It  his  hardware 
(especially  fine  wire)  industries,  a castle,  and  a museum. 
Population (1885),  9387  ; (1895),  12,108 ; (1900),  12,i69. 

Alten  burg,  a town  of  Germany,  capital  of  theduchy 
of  Saxe-Altenburg,  23  miles  S.  from  Leipsic  by  rail,*1  1 
fine  suburbs.  A museum,  with  natural  history,  arc  ufo- 
logical, and  art  collections,  has  been  erected,  and  we 
may  bo  mentioned  St.  Bartholomew’s  church  (1089), 
German  Renaissance  town  hall  (1562-64),  a lunatic  as}  urn, 
teachers’  seminary,  and  agricultural  school  There 
lignite  mines  in  the  vicinity.  Population  (188o),  » 

(1895),  33,420;  (1901),  37,110. 

Altendorf,  a commune  of  Prussia,  in  tho  Rhine 
province,  1 mile  W.  from  Essen,  with  coal-mines  ana  iron- 
works. It  embraces  the  two  colonies  of  Krupps  wor ' 
people  — Kronenberg  (population,  7764  in  1890)  an 
Schederhof  (4431).  In  1901  it  was  incorporated  wim 
Essen.  Population  (1885),  25,693;  (1895),  40,28U, 
(1900),  63,271. 

Altenessen,  a commune  of  Prussia,  in  the  Rhino 
province,  3 miles  N.  from  Essen,  with  coal-mines,  maemnery 
factories,  and  liine-kilus.  Population  (1885),  1 * 

(1895),  20,976;  (1901),  27,938. 


ALTON— A I 

Alton,  a city  of  Madison  county,  Illinois,  U.S.A., 
situated  in  the  western  part  of  the  state,  on  the  eastern 
hank  of  Mississippi  river,  just  above  the  mouth  of  Missouri 
river,  and  twenty-ono  mile-a  above  St  Louis,  at  an  altitude 
of  436  feet.  It  is  built  on  the  river  bluffs,  and  its  plan 
is  fairly  regular.  It  is  entered  by  four  railways.  The 
population  in  1880  was  8975,  in  1890  it  was  10,294,  and 
in  1900  it  was  14,210. 

Alton  a,  a town  of  Prussia,  province  Schleswig-Hol- 
stein, immediately  W.  of  Hamburg,  with  which  it  is  commer- 
cially identified,  though  administratively  it  is  a separate 
town.  Municipal  offices,  a bronze  equestrian  statue  of 
the  Emperor  William  I.,  and  a bronze  statue  of  Bismarck 
have  boon  erected ; there  may  also  be  noticed  the 
public  museum  (containing  ethnographical  and  natural 
history  collections),  and  monuments  of  the  wars  of  1864 
and  1870-71.  Altona  is  the  headquarters  of  the  9th 
German  army  corps,  and  possesses  a school  of  navigation 
and  famous  fish-markets.  Among  its  industries  are  the 
production  of  cottons,  woollens,  chemicals,  chicory,  hats, 
and  varnish.  Since  1888,  when  Altona  joined  the  Im- 
perial Zollvcrein,  approximately  half  a million  sterling  has 
been  spent  upon  harbour  improvement  works.  The  im- 
ports and  exports  resemble  those  of  Hamburg  ( q.v .).  In 
the  ten  years  1871-80  the  port  was  entered  on  an  average 
by  737  vessels  of  67,735  tons,  in  1881-90  by  608  vessels 
of  154,713  tons,  and  in  1891-98  by  839  vessels  of  253,384 
tons.  In  1889  Ottensen  (to  the  W.  of  Altona),  where  the 
poet  Klopstock  lies  buried,  was  incorporated  with  the 
town.  In  1885  (including  Ottensen,  Oevelgonne,  Oth- 
marschen,  and  Bahrenfeld)  the  population  was  126,306 ; 
in  1895,  148,944  ; in  1900,  161,508  ; without  the  four 
suburbs,  113,526  (1895);  117,824  (1900). 

Altoona,  a city  of  Blair  county,  Pennsylvania, 
U.S.A.,  situated  in  40°  32*  N.  lat.  and  78°  24’  W. 
long.,  at  the  foot  of  the  Allegheny  plateau,  not  far  from 
the  centre  of  the  state,  at  an  altitude  of  1179  feet.  It  is 
on  the  main  line  of  the  Pennsylvania  railway.  The  city 
is  divided  into  nine  wards,  is  regularly  laid  out,  and  is  well 
built,  having  been  in  great  part  constructed  by  the  railway 
corporation  as  its  chief  manufacturing  depot.  Fostered 
by  the  railway,  it  has  had  a very  rapid  and  solid  growth. 
The  population  in  1880  was  19,710,  in  1890  it  was30,337, 
and  in  1900  it  was  38,973 

Altrincham,  or  Altrincham,  a market  town  and 
railway  station  in  the  Altrincham  parliamentary  division 
of  Cheshire,  England,  8 miles  S.W.  by  8.  of  Manchester. 
The  more  recent  structures  are  a Baptist  chapel,  a 
Unitarian  chapel,  and  a market  hall.  Area  of  township 
(an  urban  district),  662  acres.  Population  (1881),  1 1,250; 
(1891),  12,440;  (1901),  16,831  ; of  parliamentary  division 
(1901),  78,796. 

Altwasser,  an  industrial  village  of  Prussia,  province 
Silesia,  43  miles  by  rail  S.W.  from  Breslau,  and  3 N. 
from  Waldenburg.  It  has  factories  for  glass,  porcelain, 
machinery,  cotton-spinning,  iron-foundries,  and  coal-mines. 
Population  (1885),  8672;  (1895),  10,207;  (1900),  12,700. 

Altyn-ta£h, or  AsTYN-TAGH,a  lofty  mountain  range 
of  central  Asia,  running  from  the  S.W.  to  the  N.E,  from 
38*  N.-87J*  E.  to  39*  N.-91*  E.,  forms  a border  range  of 
Northern  frlx’t,  having  to  the  north-west  the  lower  terrace 
of  the  East  Turkestan  plateau,  about  2700  feet  high  on  the 
hanks  of  the  Oherchen-daria,  and  to  the  south-east  the  north- 
western extremity  of  the  Tsaidam  plateau,  nearly  10,000 
feet  of  altitude.  In  89*  30'  E.  it  is  separated  from  the 
Tarim  basin  by  a secondary  chain,  about  7200  feet  high,  but 
farther  west  it  rises  above  the  desert  as  a nearly  vertical 
wall.  The  passes  visited  by  Prjewalaky  and  Carey  reach 
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10,140  and  13,000  feet  respectively,  the  summit  attaining 
from  12,000  to  14,000  feet.  (See  Kukn-lun.) 

Alt-Zabrze,  a village  of  Prussia,  province  of  Silesia, 
5 miles  by  rail  E.  from  Gleiwitz.  It  is  in  repute  for  its 
iron-works,  coal-mines,  manufactory  of  wire  ropes,  Arc. 
Population  (1885),  9390  ; (1895),  14,012 ; (1900),  19,571. 

Aluminium. — Although  never  met  with  in  the 
elemental  state,  the  metal  aluminium  is  more  widely  dis- 
tributed throughout  the  world  than  any  similar  substance. 
The  word  is  derived  from  the  Latin  alumen,  and  is  probably 
akin  to  the  Greek  aAv  (the  root  of  « alt,  halogen,  etc.);  but 
while  Pliny  the  Elder  and  other  Roman  authors  discuss  its 
properties  at  some  length,  there  is  considerable  doubt 
whether  the  alum  they  knew  was  not  largely  composed  of 
sulphate  of  iron.  In  the  16th  century  a.d.,  Paracelsus 
drew  the  first  real  distinction  between  alum  and  the  vitriols; 
in  1722  Hoffmann  announced  the  base  of  alum  to  be  an 
individual  substance  ; in  1761  Morveau  suggested  that  this 
base  should  be  called  alumine , after  Sel  alumineux,  the 
French  name  for  alum ; and  finally  about  1 820  the  word 
was  changed  into  alumina.  In  1760  the  French  chemist 
Baron  unsuccessfully  attempted  “to  reduce  the  base  of 
alum”  to  a metal,  and  shortly  afterwards  various  other 
investigators  essayed  the  problem  in  vain.  In  1808  Sir 
Humphry  Davy,  fresh  from  the  electrolytic  isolation  of 
potassium  and  sodium,  strove  to  break  up  the  molecule  of 
alumina  by  heating  it  with  }>otash  ill  a platinum  crucible 
and  submitting  the  mixture  to  a ament  of  electricity ; in 
1809,  with  a more  powerful  battery,  he  raised  iron  wire  to 
a ml  heat  in  contact  with  alumina,  and  obtained  distinct 
evidence  of  the  production  of  an  iron-aluminium  alloy. 
Naming  the  new  metal  in  anticipation  of  its  actual  birth, 
he  called  it  alumium;  but  for  the  sake  of  analog)’  he  was 
soon  persuaded  to  change  the  word  to  aluminum , in  which 
form,  alternately  with  aluminium,  it  occurs  in  chemical 
literature  for  some  thirty  years.  The  metal  is  occasionally 
called  aluminum  in  America  to  this  day  ; but  the  European 
selling  is  preferable,  as  the  termination  -turn  harmonizes 
with  the  names  of  other  metallic  elements. 

In  the  year  1824,  endeavouring  to  prepare  it  by  chemical  means, 
Oersted  heated  ita  chloride  with  potassium  amalgam,  and  failed  in 
hie  object  simply  by  reason  of  the  mercury,  so  that  prepMn. 
when  Wohler  repeated  the  experiment  at  Gottingen  in  lJoa 
1827,  employing  potassium  alone  as  the  reducing  agent, . 
he  obtained  it  in  tho  metallic  state  for  the  first  time  in  history. 
Contaminated  as  it  was  with  potassium  and  with  platinum  from  the 
crucible,  the  metal  formed  a grey  powder  and  was  far  from  pure  ; 
but  in  1846  he  improved  the  conditions  of  bis  process,  and  succeeded 
in  producing  metallic  globules  wherewith  ho  examined  its  chief 
properties,  and  prepared  several  compounds  hitherto  unknown. 
Early  in  1854,  H.  St.  Claire  Dcvillc,  who  was  attempting  to  mako 
some  non-existent  salts  of  aluminium,  accidentally  and  in  ignorance 
of  Wohler’s  later  results,  imitated  the  1845  experiment.  At  oneo 
observing  the  reduction  of  the  chloride,  he  realized  the  importanoo 
of  his  discovery,  and  immediately  began  to  study  methods  for 
winning  the  metal  on  a commercial  scale.  His  attention  was  at 
first  divided  between  two  processes — the  chemical  method  of  re- 
ducing the  chloride  with  potassium,  and  an  electrolytic  method  of 
decomposing  it  with  a caroon  anode  and  a platiuum  cathode,  jvhicli 
was  simultaneously  imagined  by  himself  and  Bunsen.  Both 
schemes  appeared  well-nigh  impossible:  poUwdum  coat  about  £17 
per  tb,  gave  a very  small  yield,  and  was  dangerous  to  manipulate, 
while  on  tho  other  hand,  tho  only  source  of  electric  current  then 
available  was  the  primary  battery,  and  zinc  as  a store  of  industrial 
energy  was  utterly  out  of  the  question.  Deyillo  accordingly 
returuod  to  pure  chemistry  ami  invented  a practicable  method  of 
pnqiaring  sodium  which,  having  a lower  atomic  weight  than 
potassium,  reduced  a larger  proportion.  Ho  next  devised  a plan 
for  manufacturing  pure  alumina  from  the  natural  ores,  and  finally 
elaborated  a process  and  plaut  which  held  the  field  for  almost 
thirty  years.  So  admirably  and  exhaustively  were  his  researches 
conducted  that  it  required  a Costner  to  improve  on  his  method*. 
Only  tho  discovery  of  dynamo-electric  machine*  and  their  applica- 
tion to  metallurgical  processes  rendered  it  ]*oasiblc  for  the  brothers 
Cowles  to  remove  the  industry  from  the  hands  of  chemists,  till  the 
time  when  Messrs.  Hcroult  and  Hall,  by  devising  the  electrolyUo 
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method  now  in  use,  placed  the  business  finally  under  the  con- 
trol of  electricians,  and  inaugurated  the  present  era  of  industrial 
electrolysis. 

The  chief  natural  compounds  of  aluminium  are  four  in  number : 
oxide,  hydroxide  ( hydra  tod  oxide),  silicate,  and  fluoride.  Corundum, 
the  ouly  important  native  oxide  fAl*Oa),  occurs  in  largo 
Ores.  deposits  in  southern  India  and  the  United  States. 

Although  it  contains  a higher  percentage  of  inetal 
(52*9  per  oent.)  than  any  other  natural  compound,  it  is  not  at 
present  employed  as  an  ore,  not  only  because  it  is  so  hard  as  to  bo 
crushed  with  difficulty,  but  also  because  its  very  hardness  makes 
it  valuable  as  an  abrasive.  Cryolite  ( AljE*.  CNaF)  is  a double 
fluorido  of  aluminium  and  sodium,  which  is  scarcely  known  except 
on  the  wwt  coast  of  Greenland.  Formerly  it  was  used  for  tho 
preparation  of  the  metal,  but  the  inaccessibility  of  its  source,  and 
the  fact  that  it  is  not  sufficiently  pure  to  be  employed  without  some 
preliminary  treatment,  caused  it  to  be  abandoned  in  favour  of  other 
wits.  When  required  in  the  Hlroult-Hall  process  as  a solvent,  it  is 
sometimes  made  artificially.  Aluminium  silicate  is  the  chemical 
body  of  which  all  clays  are  nominally  composed.  Kaolin  or  China 
clay  is  essentially  a pure  disilicate  (Al^Oj.  1'SiO, . 2HsO),  occurring 
in  large  bods  almost  throughout  the  world,  and  containing  in  its 
anhydrous  state  24*4  per  oent.  of  the  metal,  which,  however1,  in 
common  days  is  more  or  less  replaced  by  calcium,  magnesium,  and 
the  alkalis,  the  proportion  of  silica  sometimes  reaching  70  per  oent. 
Kaolin  thus  seems  to  be  the  best  ore,  and  it  would  undoubtedly  be 
used  were  it  not  for  the  fatal  objection  that  no  satisfactory  process 
has  yet  been  discovered  for  preparing  pure  alumina  from  any 
mineral  that  is  chemically  a silicate.  If,  according  to  the  present 
method  of  winning  the  metal,  a bath  containing  silica  as  well  as 
alumina  is  submitted  to  electrolysis,  both  oxides  are  dissociated, 
and  aa  silicon  is  a very  undesirable  impurity,  an  alumina  con- 
taminated with  silica  is  not  suited  for  reduction.  Bauxite  is  a 
hydrated  utideof  aluminium  of  the  ideal  composition,  AL,0, . 2HaO. 
It  is  a somewhat  widely  distributed  mineral,  being  met  with  in 
Styria,  Austria,  Hesse,  and  French  Guiana ; but  the  most  important 
beds  are  in  tho  south  of  France,  the  north  of  Ireland,  and  in 
Alabama,  Georgia,  aud  Arkansas  in  North  America.  The  chief 
Irish  deposits  are  in  the  neighbourhood  of  Ulenravtd,  Co.  Antrim, 
and  have  the  advantage  of  being  near  the  coast,  so  that  the  alumina 
can  be  transported  by  water-carriage.  After  being  dried  at  100  C., 
Antrim  bauxite  contains  from  33  to  00  per  oent.  of  alumina,  from 
2 to  30  |ier  oent  of  ferric  oxide,  and  from  7 to  24  per  cent,  of 
ailica,  the  balance  being  titanic  acid  and  water  of  combination. 
The  American  bauxites  contain  from  38  to  07  per  cent  of  alumina, 
from  1 to  23  per  cent  of  ferric  oxide,  and  from  1 to  32  per  cent  of 
ailica.  The  French  bauxites  are  of  fairly  constant  composition, 
containing  usually  from  58  to  70  per  cent  of  alumina,  3 to  15  per 
cont  of  foreign  matter,  and  27  per  cent  made  up  of  silica,  iron 
oxide,  and  water  in  proportions  that  vary  with  the  colour  and  tho 
situation  of  the  beds. 

Before  the  application  of  electricity,  only  two  compounds  were 
found  suitable  for  reduction  to  the  metallic  state.  Alumina  itself 
J*  to  refractory  that  it  cannot  be  melted  save  by  the  oxy-hydrogen 
blowpipe,  or  the  electric  arc,  and  except  in  the  molten  state  it  is 
not  susceptible  of  decomposition  by  any  chemical  reagent.  Deville 
first  selected  tho  chloride  as  his  raw  material,  but  observing  it  to 
be  volatile  and  extremely  deliquescent,  he  soon  substituted  in  its 
place  a double  chloride  of  aluminium  and  sodium.  Early  in  1855 
1 ercy  nucleated  that  cryolite  should  be  more  convenient,  as  it  was 
a natural  mineral  and  might  not  require  purification,  and  at  tho 
end  or  March  in  that  year,  Faraday  exhibited  before  the  Royal 
Institution  samples  of  the  metal  reduced  from  its  fluoride  by  Dick 
and  Smith.  Bmc  also  carried  out  experiments  on  the  decompose 
tion  of  enroll  to,  and  expressed  an  opinion  that  it  was  the  best  of  all 
oompounda  for  reduction  ; but,  finding  the  yield  of  metal  to  be 
low,  receiving  a rej>ort  of  tho  difficulties  exjwrienccd  in  mining  the 
ore,  and  fearing  to  cripple  his  now  industry  by  baaing  it  upon  the 
employment  of  a mineral  of  auoh  uncertain  supply,  Deville  decided 
to  keep  to  his  chloride*.  With  the  advent  of  the  dynamo,  the 
position  of  affairs  was  wholly  changed.  The  first  successful  idea  of 
using  electricity  depended  on  the  enormous  heating  powers  of  the 
arr*  The  uifuMibtlfty  of  alumina  was  no  longer  prohibitive,  for  the 
molten  oxide  is  easily  reduced  by  carbon.  Nevertheless,  it  was 
found  impracticable  to  smelt  alumina  electrically  except  in  presence 
oT  copper,  so  that  the  Cowles  furnace  yielded,  not  the  pure  metal 
nut  an  alloy.  So  long  aa  the  metal  was  principally  regarded  as  a 
neemry  ingredient  of  aluminium-bronze,  the  Cowles  process  was 
InKl'lf!’*  when  t^,e  advantages  of  aluminium  itself  became  more 
ar  parent,  t hr  re  arose  a fresh  demand  for  some  cheap  method  of 
indmdnoMlU  h WM  8000  discovered  that  the  faculty  of 

S? *22} Tomtl?n  by  the  current  might  now  be  utilized 

m ofWr^K  °r  ■»««.  tat  » cwctroljrtic  catrrnt. 

n f lower  voltage  than  those  required  in  electric  furnaces,  molten 

m«*  --saws; 

" ,r'  .*  . n,  cl  ttr*  types,  can  b « readily  won  or  purified  bv ti»l 
electrolysis  of  aqueous  acIuS««u,  and  theoretically  it  may  be  feisible 


to  treat  aluminium  in  an  identical  manner.  In  practice,  however, 
it  cauuot  be  thrown  dowu  eloctrolyticallv  with  a dissimilar  anede 
so  as  to  win  the  metal,  and  certain  difficulties  are  still  met  with  in 
the  analogous  operation  of  plating  by  means  of  a similar  anode. 
Of  the  simple  compounds,  only  the  fluoride  is  amenable  to  electro- 
lysis in  the  fused  state,  since  the  chloride  logins  to  volatilize  below 
its  melting-point,  and  the  Utter  is  only  5*  below  its  boiling- point. 
Cryolite  is  not  & safe  body  to  electrolyse,  because  the  minimum 
voltage  needed  to  break  up  the  aluminium  fluoride  is  4*0,  whereas 
the  sodium  fluoride  requires  only  4*7  volts;  if,  therefore,  tho 
current  rises  in  tension,  the  alkali  is  reduced,  and  the  final  product 
consists  of  an  alloy  with  sodium.  The  corresponding  double 
chloride  is  a far  better  material  ; first,  because  it  melts  at  about 
180*  C.,  and  does  not  volatilize  below  a red  heat,  and  second, 
Ittcause  the  Toltage  of  aluminium  chloride  is  2 3 and  that  of  sodium 
chloride  4*3,  so  that  there  is  a much  wider  margin  of  safety  to 
cover  irregularities  in  the  electric  pressure.  It  lias  been  found,  how- 
ever, that  molten  cryolite  and  tho  analogous  double  fluoride  repre- 
sented by  the  formula  ALP«.  2XaF  are  very  efficient  solvents  of 
alumina,  and  that  these  solutions  can  be  easily  electrolysed  at  shout 
800'  C.  by  means  of  a current  that  completely  decomposes  tbs 
oxide  but  leaves  tho  haloid  salts  unaffected.  Molten  cryolite  dis- 
solves roughly  80  |«er  cent,  of  its  weight  of  pure  alumina,  so  that 
when  ready  for  treatment  the  solution  contains  about  the  same  pro- 
portion of  what  may  be  termed  “ available  ” aluminium  aa  does  the 
fused  double  chloride  of  aluminium  and  sodium.  The  advantages 
lie  with  the  oxide  because  of  its  easier  preparation.  Alumina  dis- 
solves readily  enough  iu  aqueous  hydrochloric  acid  to  yield  a solu- 
tion of  the  chloride,  but  neither  this  solution,  nor  that  containing 
sodium  chloride,  can  be  eva|*oratvd  to  dryness  without  decomjesi- 
tion.  To  obtain  the  anhydrous  single  or  double  chloride,  alumina 
must  be  ignited  with  carbon  in  a current  of  chlorine,  and  to  exclude 
iron  from  the  finished  metal,  oithcr  the  alumina  must  be  pure,  or 
the  chloride  be  submitted  to  purification.  Thus  preparation  of  a 
chlorine  com|touud  suited  for  electrolysis  becomes  more  costly  and 
more  troublesome  than  that  of  the  oxide,  and  in  addition  four 
times  aa  much  raw  material  must  bo  handled. 

At  different  times  propositions  have  been  made_by  Buchercr, 
Blackmon*,  and  others,  to  win  the  metal  from  its  sulphide.  This 
compound  possess**  a heat  of  formation  so  much  lower  that  elec- 
trically it  needs  but  a voltago  of  0*9  to  decompose  it,  and  it  is  easily 
soluble  in  the  fused  sulphides  of  the  alkali  metal*.  _ It  can  also  be 
reduced  metal lurgically  by  tho  action  of  molten  iron.  Various 
considerations,  however,  tend  to  show  that  there  cannot  be  so  much 
advantage  in  employing  it  as  would  appear  at  first  sight. . Aa  it  is 
easier  to  reduce  than  any  other  compound,  so  it  is  more  difficult  to 
produce.  Therefore  white  lass  energy  is  absorbed  in  its  final 
reduction,  more  U needed  in  its  initial  preparation,  and  it  is 
questionable  whether  tho  economy  possible  in  the  second  stop 
would  not  bo  neutralized  by  the  greater  cost  of  the  first  stage  in  tbs 
whole  operation  of  winning  the  metal  from  bauxite  with  the  sulphide 
os  the  intermediary. 

The  Deville  process  as  gradually  elaborated  between  1855  and 
1859  exhibited  three  distinct  phases: — Production  of  metallic 
sodium,  formation  of  the  pure  double  chloride  of  sodium 
and  aluminium,  and  preparation  of  the  metal  by  the 
interaction  of  the  two  former  substance*.  To  produce 
the  alkali  metal,  a calcined  mixture  of  sodium  carbonate,  coal,  and 
chalk  was  strongly  ignited  in  flat  retorts  made  of  boiler-plate  ; tee 
sodium  distilled  over  into  condensers,  and  was  preserved  under 
heavy  petroleum.  In  order  to  prepare  pure  alumina,  bauxite  and 
sodium  carbonate  were  hcatod  in  a fhrnace  until  the  reaction  was 
complete  ; the  product  was  then  extracted  with  water  to  drawl*® 
the  sodium  aluminate,  the  solution  treated  with  carbon  dioxide, 
and  the  precipitate  removed  aud  dried.  This  purified  oxide,  mixed 
with  sodium  chlorido  and  cool  tar,  was  carbonized  at  a red  heat, 
and  ignited  in  a current  of  dry  chlorine  as  long  as  vapour*  of  the 
doublo  chlorido  were  given  off,  those  being  condensed  in  suitable 
chambers.  For  the  production  of  the  final  aluminium,  100  parts 
of  the  chloride  and  45  parts  of  cnrolite  to  serve  as  a flux  were 
powdered  together,  and  mixed  with  35  jarts  of  sodium  cut  into 
small  pieces.  The  whole  was  thrown  in  several  portions  on  to  the 
hearth  of  a furnace  previously  heated  to  low  redness,  aud  was 
stirred  at  intervals  for  throe  hours.  At  length  when  the  furnace 
was  tapped  a white  slag  was  drawn  off  from  the  top,  and  the  h£|a,d 
metal  beneath  was  received  into  a ladle  and  poured  into  cast-iron 
moulds.  The  process  was  worked  out  by  Deville  in  hi*  laboratory 
at  the  Fcole  Nor  male  in  Paris.  Early  in  1855  he  conducted  large- 
scale  experiments  at  Javel  in  a factory  lent  him  for  the  purpose, 
where  ho  produced  suflicicnt  to  show'at  the  French  Exhibition  of 
1855.  In  the  spring  of  1850  a complete  plant  was  erected  at  La 
Glaeiero,  a suburb  of  Paris,  but  Decoming  a nuisance  to  the 
neighbours,  it  was  removed  to  Nanterro  iu  the  following  year. 
Later  it  was  again  transferred  to  Salindree,  where  the  manufacture 
was  continued  by  Messrs.  Poehiney  till,  after  Deville**  death  m 
1881,  the  advent  of  the  present  electrolytic  process  rendered  it  no 
longer  profitable.  Deville  received  much  encouragement  and 
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pecuniary  assistance  from  the  French  Academy,  and  also  from  the 
Lands  of  Na|»oleon  III.,  who,  impressed  with  an  aluminium  medal 
struck  in  his  honour,  and  with  a l>aby-rattle  presented  to  the  infant 
Prince  Imperial,  conceived  the  idea  of  furnishing  his  Cuirassiers 
with  aluminium  armour  and  helmets.  For  over  a year  the 
Emperor  defrayed  Deville’s  expenses,  and  although  the  latter  did 
not  find  it  possible  to  gratify  his  patron's  military  aspirations,  yet 
Napoleon  lll.'s  generosity  in  assisting  scientific  research  has  forno 
much  fruit  both  in  the  western  and  eastern  hemispheres. 

When  Do  villa  quitted  the  Javel  works,  two  brothers  named 
TUaier,  formerly  nis  assistants,  who  had  devised  an  improved 
solium  furnace  and  had  acquired  a thorough  knowledge  of  their 
leader's  experiments,  also  left,  and  ereoted  a factory  at  Atufrerille, 
near  Rouen,  to  work  tho  cryolite  process.  This  need  not  lx* 
described  at  length.  It  consisted  simply  in  reducing  cryolite  with 
metallic  sodium  exactly  aa  in  Derille's  chloride  method,  and  it  was 
claimed  to  possess  various  mythical  advantages  over  its  rival  Two 
grave  disadvantages  were  soon  obvious — the  limited  supply  of  ore, 
and,  what  was  even  more  serious,  the  large  projx>rtion  of  silicon  in 
the  minced  metal.  Tho  Amfrcvillo  works  existed  some  eight  or  ten 
years,  hut  achieved  no  permanent  prosperity.  In  1868  or  1669  a 
small  factory,  the  Erst  in  England,  was  built  by  F.  W.  Gerhard 
at  Uattcnea,  who  also  employed  cryolite,  made  bis  own  sodium, 
and  was  able  to  sell  tho  product  at  3a.  9d.  j>cr  oz.  This  enterprise 
only  lasted  shoot  four  years.  Between  1860  and  1874  Messrs. 
Bell  Brothers  manufactured  the  metal  at  Washington,  near  New- 
castle, under  Devil le's  supervision,  producing  nearly  2 cwt.  per 
year.  They  took  |/*rt  in  the  International  Exhibition  of  1862, 
quotiug  a price  of  40a  per  !b  troy. 

In  1881  Webster  jiatented  an  improved  process  for  making 
alumina,  and  the  following  year  ho  organized  the  Aluminium  Crown 
Metal  Co.  of  Hollywood  to  exploit  it  in  conjunction  with  Peville's 
method  of  reduction.  Potash -alum  and  pitch  were  calcined 
together,  and  the  mass  was  treated  with  hydrochloric  acid  ; char- 
coal and  water  to  form  a paste  were  next  added,  and  the  whole  was 
dried  and  ignited  in  a current  of  air  and  steam.  The  residue,  con- 
sisting of  alumina  and  potassium  sulphate,  was  leached  with  water 
to  Bcp&rate  the  insoluble  matter  widen  was  dried  os  usual.  All  tho 
by-products,  potassium  sulphate,  sulphur,  and  aluminate  of  iron, 
were  capable  of  recovery,  and  were  claimed  to  reduce  the  coat  of 
tho  oxide  materially.  From  this  alumina  the  double  chloride  was 
prepared  in  essentially  the  same  manner  as  practised  at  Salindros, 
but  sundry  economies  accrued  in  tho  process  owing  to  the  larger 
stale  of  working  and  to  the  adoption  of  Weldon's  method  of 
regenerating  the  spent  chlorine  liquors.  In  1886  Castner's  sodium 
{intents  appeared,  and  The  Aluminium  Co.  of  Oldbury  was  pro- 
moted to  combine  the  advantage*  of  Webster’s  alumina  and 
Costner’s  sodium.  Costner  bad  long  been  interested  in  aluminium, 
ond  was  desirous  of  lowering  its  price.  Seeing  that  sodium  was  the 
only  txnuible  reducing  agent,  be  set  himself  to  cheapen  its  cost, 
and  deliberately  rejecting  sodium  carbonate  for  tho  more  expensive 
sodium  hydroxide  (caustic  soda),  and  replacing  carbon  by  a mixture 
of  iron  and  carbon— the  so-called  carbide  of  iron — he  invented  tho 
highly  scientific  method  of  winning  the  alkali  metal  which  has 
remained  in  existence  almost  to  the  present  day.  In  1872  sodium 
prepared  by  Deville’s  process  coat  shout  4b.  ner  lb.,  the  greater  part 
of  the  expense  being  due  to  tho  constant  failure  of  tho  retorts  ; in 
1587  Castner’s  sodium  cost  leas  than  Is.  per  lb,  for  his  cast-iron 
pots  survived  125  distillations. 

Iu  the  same  year  Grabau  patented  a method  of  reducing  the 
simple  fluoride  of  aluminium  with  sodium,  and  his  process  was 
operated  at  Troths  in  Germany.  It  was  distinguished  by  the 
unusual  purity  of  tho  metal  obtained,  some  of  his  samples  contain- 
iug  99‘5  to  99’8  per  ceut.  Iu  1868  the  Alliance  Aluminium  Co. 
was  organized  to  work  certain  patents  taken  out  during  the  previous 
year  by  Dr  Netto,  Cant  Cunningham,  and  Sir  Forster  for  winning 
the  metal  from  crvolite  by  means  of  sodium,  but  those  wore  only 
modifications  in  detail  of  the  processes  already  described.  This 
company  erected  plant  in  London,  Hebburn,  ana  WalLsend,  and  by 
1389  were  selling  the  metal  at  11s.  to  16s.  j*r  lb.  The  Aluminium 
Company's  price  in  1888  was  20s.  per  lb  ami  the  output  about 
250  lb  per  day.  In  1889  tho  price  was  16s.,  but  by  1891  the 
electricians  commenced  to  offer  metal  at  4s.  per  lb  and  aluminium 
tedueed  with  sodium  became  a thing  of  the  past 

About  1879  dynamos  began  to  bo  introduced  into  metallurgical 
practice,  and  from  that  date  onwards  numerous  schemes  for  utiliz-  | 
Electric*!  cheaper  form  of  energy  were  brought  before  tho 

reduction  P**™*®-  The  first  electrical  method  worthy  of  notice  i* 
that  patented  by  Messrs  E.  H.  and  A,  H.  Cowles  in 
1*85,  which  was  worked  both  at  Lockport,  New  York  State,  and  at 
Milton,  Staffordshire,  The  furnace  consisted  of  a flat  rectangular 
firebrick  box,  parked  with  a layer  of  finely  powdered  chareoul  2 
inches  thick.  Through  stuffing-boxes  at  the  ends  jiasaod  the  two 
electrodes,  made  after  the  fashion  of  arc-light  carbons,  and  capable 
of  being  approached  together  according  to  the  requirements  of  the 
operation.  The  central  space  of  the  furnace  was  filled  with  a 
mixture  of  corundum,  coarsely  powdered  charcoal,  and  copper  ; and 
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an  iron  lid  lined  with  firebrick  was  luted  in  its  place  to  exclude 
air.  The  charge  was  reduced  by  means  of  a 50-volt  current  from  a 
300-kilowatt  dynamo,  which  was  passed  through  the  furnace  for 
1&  hours  till  decomposition  was  complete.  About  100  lb  of 
bronze,  containing  from  16  to  20  lb  of  aluminium,  were  obtained 
from  each  run,  the  yield  of  the  alluy  being  reported  at  about  1 lb 
per  18  e.tup. -hours.  Tho  composition  of  the  alloys  thus  produced 
could  not  be  predetermined  with  exactitude  ; each  batch  was 
therefore  analysed,  a number  of  them  were  bulked  together,  or 
mixed  with  copper  iu  the  necessary  proj-ortiou,  and  melted  in 
crucibles  to  give  merchantable  bronzes  containing  between  1 } and 
10  per  ceut.  of  aluminium.  Although  the  copper  took  no  part  iu 
the  reaction,  its  employment  was  found  indispensable,  as  otherwise 
the  aluminium  partly  volatilized,  and  partly  combined  with  the 
carbon  to  form  a carbide.  It  was  aloo  necessary  to  give  the  fine 
charcoal  a thin  coating  of  calcium  oxide  by  soaking  it  in  lime-water, 
lor  the  temperature  was  so  high  that  unless  it  was  thus  protected 
it  was  gradually  converted  into  graphite,  losing  its  insulating 
tower  and  diffusing  the  current  through  the  lining  and  walls  of  the 
urnace.  That  this  process  did  not  depend  upon  electrolysis,  but 
was  simply  an  instanco  of  electrical  smelting,  or  the  decomposition 
of  an  oxide  by  means  of  carbon  at  the  temperature  of  the  electric 
are,  is  shown  by  the  fact  that  the  Cowles  furnace  would  work  with 
an  alternating  current. 

In  1883  Gratzel  patented  a useless  electrolytic  process  with 
fused  cryolite  or  the  double  chloride  as  the  raw  material,  and  in 
1886  Kleiner  propounded  a cryolite  method  which  was  worked 
for  a time  by  the  Aluminium  .Syndicate  at  Tyldcsley  near  Man- 
chester, hut  was  abandoned  in  1890.  In  1867  Minet  took  out 
patents  for  electrolysing  a mixture  of  sodium  chloride  with 
aluminium  fluoride,  or  with  natural  or  artificial  cryolite.  The 
otieration  was  continuous,  the  metal  being  regularly  run  off  from 
the  bottom  of  the  bath,  while  fresh  almnina  and  fluoride  were 
added  an  required.  The  process  exhibited  several  disadvantages  ; 
the  electrolyte  hod  to  be  kept  constant  in  composition  lest  either 
fluorino  vapours  should  be  evolved  or  sodium  thrown  down,  snd 
the  raw  materials  had  accordingly  to  be  prepared  in  s pure 
state.  After  prolonged  experiments  in  a factory  owned  by  Messrs 
Bernard  Frere*  at  St  Michel  in  Savoy,  Minot’s  process  was  given 
Up,  aud  at  tho  close  of  tbo  19th  century  the  Hlroult-Hall  method 
was  alone  being  employed  in  the  manufacture  of  aluminium  through- 
out the  world. 

The  original  Deville  process  for  obtaining  pure  alumina  from 
bauxite  was  greatly  simplified  in  1889  by  Bayer,  whose  moat 
recent  patents  are  being  exploited  at  Larne  in  Ireland.  Crude 
bauxite  is  ground,  lightly  calcined  to  destroy  organic  matter,  and 
agitated  under  a pressure  of  70  or  80  IT*  per  square  inch  with  a 
solutiou  of  sodium  hydroxide  having  the  specific  gravity  1'46. 
After  two  or  three  hours  the  liquid  is  diluted  till  its  density  falls 
to  l’iS,  when  it  is  passed  through  filter-presses  to  remove  the 
insoluble  ferric  oxide  and  silica.  The  aolution  of  sodium  aluminate, 
containing  aluminium  oxide  and  sodium  oxide  in  the  molecular 
proportion  of  6 to  1,  is  next  agitated  for  thirty-six  hours  with  a small 
quantity  of  hydrated  alumina  previously  obtained,  which  causes 
the  liquor  to  decompose,  and  some  70  per  cent,  of  the  aluminium 
hydroxide  to  be  thrown  down.  The  filtrate,  now  containing 
roughly  two  molecules  of  alumina  to  ono  of  soda,  is  concentrated 
to  the  original  gravity  of  1*45,  and  employed  instead  of  fresh 
caustic  for  the  attack  of  more  bauxite  ; the  precipitate  is  then 
collected,  washed  till  freo  from  soda,  dried,  and  ignited  at  about 
1000°  C.  to  convert  it  into  a crystalline  oxide  which  is  less  hygro- 
scopic than  the  former  amorphous  variety. 

The  process  of  manufacture  which  now  remains  to  be  described 
was  patented  during  1886  and  3 687  in  the  namo  of  C.  M.  Hall 
in  America,  in  that  of  P.  V.  L.  Hi-ronlt  in  England  and  Franc*. 
It  would  be  idle  to  discuss  to  whom  the  credit  of  firet  imagining 
the  method  rightfully  belongs,  for  probably  this  is  only  one  of 
tli«  many  occasions  when  new  ideas  have  been  born  in  several 
brains  at  the  same  time.  Hall,  however,  at  once  realized  that 
his  aim  should  bo  to  win  aluminium  itself  in  an  electrically 
wanned  bath  ; for  a while  Hcroult  seemed  undecided  between  tbo 
pure  metal  and  an  alloy,  between  internal  and  external  heating. 
By  1888  Hall  was  at  work  on  a commercial  scale  at  Pittsburg, 
reducing  German  alumina;  in  1891  the  plant  was  removed  to 
New  Kensington  for  economy  in  fuel,  aud  was  gradually  enlarged 
to  1500  h.p. ; in  1894  a factory  of  6000  h.p.  driven  by  water 
was  erected  at  Niagara  Falls.  In  1890  also  the  Hall  process 
ore-rated  by  steam  {tower  was  installed  at  Patricroft,  Lancashire, 
where  the  plant  had  a capacity  of  300  lb  per  day,  but  by  1894 
the  turbines  of  the  Swiss  and  French  works  ruined  the  enterprise. 
Altout  1897  the  Bernard  factory  at  St  Michel  passed  into  the  hands 
of  Messrs  Pechiney,  the  machinery  soon  being  increased  to  8000  h.p.. 
and  there,  under  the  control  of  a firm  that  has  been  concerned 
in  the  industry  almost  from  its  inception,  aluminium  is  being 
manufactured  by  the  Hall  process.  In  July  1858  the  Socic-te 
Metallurgiquc  Suisse  erected  plant  driven  by  a 500-b.p.  turbine 
to  carry  out  Heroult’s  alloy  process,  and  at  the  end  of  that  year 
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the  Allgeroeina  ElektricitUt*  Geaellschaft  united  with  the  Swine 
firm  in  organizing  the  Aluminium  Industrie  Actien  Geselbchaft 
of  Neuhauscn  to  manufacture  the  metal  on  a larger  scale.  Heroult 
and  Kiliaui  then  retorted  to  the  plan  of  winning  the  metal 
alone,  and  gradually  the  alloy  nroceaa  was  abandoned.  At 
present  (1900)  about  4000  h.p.  obtained  from  the  Rhine  are 
employed  at  Neuhauscu,  and  about  2000  h.p.  at  Rheinfelden, 
while  some  3000  h.p.  are  similarly  usod  by  the  Socicte  Electro- 
Metallurgique  Franv’aiae  of  La  Praz  near  Modane,  In  1895  the 
British  Aluminium  Company  was  founded  to  mine  bauxite  and 
manufacture  alumina  in  Ireland,  to  prepare  the  necessary  electrode* 
at  Greenock,  to  reduce  the  aluminium  at  Foyer*,  and  to  refine  and 
work  up  the  metal  into  marketable  shapes  at  the  old  Milton 
factory  of  the  Cowlc*  Syndicate,  remodelled  to  suit  modern 
requirements. 

The  river  Foyer*  in  lnvcrnes*-*hir«,  which  empties  itself  into 
Loch  Ne*s,  makes  a total  descent  of  400  feet  during  the  last  1$ 
mile  of  its  course,  and  form*  two  cascades  40  feet  and  165  feet  high 
respectively.  From  a point  some  distance  above  the  upper  fall  an 
8-feet  tunnel  has  been  drilled  through  the  solid  rock,  bringing 
the  water  at  a high  level  to  the  brow  of  the  hill  that  slopes 
down  to  tho  loch,  which  it  descends  in  steel  tubes  to  drive  the 
turbines  at  the  bottom.  Lest  the  natural  river  should  fail  in 
time*  of  drought,  water-rights  over  some  100  square  mile*  of 
I nvernesa-shire  have  been  acquired,  and  a masonry  dam  has  been 
built  across  tho  southern  end  of  tho  mountain  valley  (700  feet 
high)  that  contained  Lochs  Faraline  and  Garth,  so  as  to  raise  the 
water  level  and  form  one  vast  reservoir  5 miles  long  by  f mile 
wide  holding  4000  million  gallons — sufficient  without  any  rainfall 
to  propel  the  machinery  for  100  days.  Ily  the  end  of  1899  plant 
equal  to  7000  h.p.  had  been  installed,  some  of  it,  however,  being 
employed  in  the  manufacture  of  calcium  carbide.  Each  dynamo 
is  carried  on  the  same  vertical  shaft  with  ita  turbine,  and  runs 
at  a speed  of  150  revolution*  \xr  minute,  developing  700  c.h.p., 
and  giving  a current  of  some  6000  amperes  at  60  volts. 

The  Heroult  cell  consista  of  a square  iron  or  steel  box  lined 
with  carbon  rammed  and  baked  into  a solid  mass  ; at  the  bottom 
is  a cast-iron  nlate  connected  with  the  negativo  pole  of  the  dynamo, 
but  the  actual  working  cathode  is  undoubtedly  the  layer  of  already 
reduced  and  molten  metal  that  lies  in  the  bath.  The  anode  u 
formed  of  a bundle  of  carbon  rod*  suspended  from  overhead  so 
as  to  be  capable  of  vertical  adjustment.  The  cell  is  filled  up 
with  cryolite,  and  the  current  is  turned  on  till  this  is  molted  ; 
then  the  pure  powdered  alumina  is  fed  in  continuously  a*  long  a* 
the  operation  proceeds.  The  current  is  supplied  at  a tension  of 
8 to  5 volts  per  cell,  passing  through  10  or  12  in  series  ; and  it 
performs  two  distinct  functions—  (1)  it  overcomes  the  chemical 
affinity  of  the  aluminium  oxide  ; (2)  it  overcomes  the  resistance 
of  the  electrolyte,  heating  tho  liquid  at  the  same  time.  As  a part 
of  the  voltage  is  consumed  in  the  latter  duty,  only  the  residue 
can  be  converted  into  chemical  wotk,  ami  a*  the  theoretical 
voltage  of  the  aluminium  fluoride  in  tho  cryolite  is  4 0,  provided 
the  bath  is  kept  properly  supplied  with  alumina,  tho  fluorides  are 
not  attacked.  It  follows,  therefore,  except  for  mechanical  losses, 
that  one  charge  of  cryolite  lasts  indefinitely,  that  the  sodium  and 
other  impurities  in  it  are  not  liable  to  contaminate  tho  product, 
and  that  only  the  alumina  itself  need  bo  carefully  purified.  Tho  | 
operation  is  essentially  a dissociation  of  alumina  into  aluminium, 
Which  collects  at  the  cathode,  and  into  oxygen,  which  combines 
with  the  anodes  to  form  carbon  monoxide,  tuo  latter  escaping  and 
being  burnt  to  carbon  dioxide  outside.  Theoretically  36  parts 
by  weight  of  carbon  are  oxidized  in  the  production  of  54  parts 
of  aluminium ; practically  the  anode*  waste  at  tho  same  rate 
at  which  metal  is  deposited.  The  current  density  is  about  700 
ampere*  per  square  foot  of  cathode  surface,  and  the  numtar  of 
rods  in  the  anode  is  such  that  each  delivers  6 or  7 amperes  per 
square  inch  of  cross-sectional  area.  The  working  temperature 
lies  between  750'  and  850*  C.,  and  the  actual  yield  is  1 lb  of  metal 
j»er  12  c.h.p.  hour*.  Tho  bath  is  heated  internally  with  the 
current  rather  than  by  means  of  external  fuel,  lie-cause  this 
arrangement  permits  the  vessel  itself  to  be  kept  comparatively 
cool ; if  it  were  fired  from  without,  it  would  bo  hotter  than  the 
electrolyte,  and  no  material  suitable  for  the  construction  of  the 
cell  is  competent  to  withstand  the  attack  of  nascent  aluminium  at 
high  temperatures.  Aluminium  is  so  light  that  it  is  a matter 
requiring  some  ingenuity  to  select  a convenient  solvent  through 
which  it  shall  sink  quickly,  for  if  it  docs  not  sink,  it  short- 
circuits  the  electrolyte.  Tho  molten  metal  has  a sjMjcific  gravity 
of ‘2-5-t,  that  of  molten  cryolite,  saturated  with  alumina  is  2'35, 
and  that  of  the  fluoride  ALFfr2NaF  saturated  with  alumina  1*97. 
Thr  latter  therefore  appears  the  bettor  material,  and  was  originally 
preferred  by  Hall ; cryolite,  however,  dissolve*  more  alumina,  and 
has  been  finally  adopted  by  both  inventors. 

Aluminium  is  a white  metal  with  a characteristic  tint 
which  most  nearly  resembles  that  of  tin ; when  impure,  or 


after  prolonged  exposure  to  air,  it  has  a slight  violet  shade. 
Its  atomic  weight  is  27  (26*77,  H = l,  according  to  J. 
Thomsen).  It  is  trivalent  Tho  specific  gravity 
of  cast  metal  is  2*583,  and  of  rolled  2*688  at 
4*  C.  It  melts  at  626*  C.  (freezing-point  654*5*,  Heycock 
and  Neville).  It  is  the  third  most  malleable  and  sixth 
most  ductile  metal,  yielding  sheets  0*000025  inch  in  thick- 
ness, and  wires  0*004  inch  in  diameter.  When  quit© 
pure  it  is  somewhat  harder  than  tin,  and  its  hardness  is 
considerably  increased  by  rolling.  It  is  not  magnetic. 
It  stands  near  the  positive  end  of  the  list  of  elements 
arranged  in  electromotive  series,  being  exceeded  only  by 
the  alkalis  and  metals  of  the  alkaline  earths ; it  therefore 
combines  eagerly,  under  suitable  conditions,  with  oxygen 
and  chlorine.  Its  coefficient  of  linear  expansion  by  heat 
is  0*0000222  (Richards)  or  0 0000231  (Roberto-Austen) 
per  1*  C.  Its  mean  8]>ecific  heat  between  0 and  100  is 
0*227,  and  its  latent  heat  of  fusion  100  calorics  (Richards). 
Only  silver,  copper,  and  gold  surpass  it  as  conductors  of 
heat,  its  value  being  31*33  (Ag  = 100,  Roberts- Austen), 
Its  electrical  conductivity,  determined  on  99*6  per  cent, 
metal,  is  60*5  per  cent,  that  of  copper  for  equal  volumes, 
or  double  tliat  of  copper  for  equal  weights,  and  when 
chemically  pure  it  exhibits  a somewhat  higher  relative 
efficiency.  The  average  strength  of  98  per  cent,  metal  is 
approximately  shown  by  the  following  tabic  : — 


Elastic  Limit. 

ton*  par 
square  inch. 

Ultimate 
StrenstU.  ton* 
\*r  square 
Inch. 

Reduction  of 
Area  per 
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3 

7 

15 

Sheet 

5J 

11 

Bars  ... 

«! 

12 

40 

Wire .... 
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Weight  for  weight,  therefore,  aluminium  is  only  ex- 
ceeded in  tensile  strength  by  the  beat  cast  steel,  and  its 
own  alloy,  aluminium  bronze.  An  absolutely  clean  surface 
Ihtcoiiics  tarnished  in  damp  air,  an  almost  invisible  coating 
of  oxide  being  produced,  just  as  happens  with  zinc ; but 
this  film  is  very  jtormanent  and  prevents  further  attack. 
Kxposure  to  air  and  rain  also  causes  slight  corrosion,  but 
to  nothing  like  the  same  extent  as  occurs  with  iron,  copper, 
or  brass.  Commercial  electrolytic  aluminium  of  the  *> 
quality  contains  as  the  average  of  a large  numlssr  of  tests, 
0*48  per  cent,  of  silicon  and  0*46  per  cent,  of  iron,  the 
residue  being  essentially  aluminium  itself.  The  metal  m 
mass  is  not  affected  by  hot  or  cold  water,  the  foil  is  vtry 
slowly  oxidized,  while  the  amalgam  decomposes  rapid  ) • 
Sulphuretted  hydrogen  has  no  action  upon  it,  therefore 
articles  made  of  it  are  not  blackened  in  foggy  weather  or 
in  rooms  where  crude  coal  gas  is  burnt  To  inorganic 
acids,  except  hydrochloric,  it  is  highly  resistant,  ranking 
well  with  tin  in  this  respect ; but  alkalis  dissolve  it  quickly. 
Organic  acids  such  os  vinegar,  common  salt,  the  nature 
ingredients  of  food,  and  the  various  extraneous  substances 
used  as  food  preservatives,  alone,  or  mixed  together,  dis- 
solve traces  of  it  if  boiled  for  any  length  of  time  m a 
chemically  clean  vessel ; but  when  aluminium  utensils  are 
submitted  to  the  ordinary  routine  of  the  kitchen,  being 
used  to  heat  or  cook  milk,  coffee,  vegetables,  meat,  am 
even  fruit,  and  are  also  cleaned  frequently  in  the  usua 
fashion,  no  appreciable  quantity  of  metal  passes  into  the 
food.  Moreover,  did  it  do  so,  the  action  upon  the  human 
system  would  be  infinitely  less  harmful  than  similar  doses 
of  copper  or  of  lead.  . . 

The  highly  electro-positive  character  of  aluminium  w 
most  important.  At  elevated  temperatures  the  metal 
decomposes  nearly  all  other  metallic  oxides,  wherefore  \ 
is  most  serviceable  as  a metallurgical  reagent  *n  . 
casting  of  iron,  steel,  and  brass,  the  addition  of  a trifling 
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proportion  (0’005  per  cent)  removes  oxide,  and  renders 
the  molten  metal  more  fluid,  causing  the  finished  products 
to  be  more  homogeneous,  free  from  blow-holes,  and  solid 
all  through.  On  the  other  hand,  its  electro-positive  nature 
necessitates  some  care  in  its  utilization.  If  it  he  exposed 
to  damp,  to  sea-water,  or  to  corrosive  influences  of  any 
kind  in  contact  with  another  metal,  or  if  it  be  mixed  with 
another  metal  so  as  to  form  au  alloy  which  is  not  a true 
chemical  compound,  the  other  metal  being  highly  negative 
to  it,  powerful  galvanic  action  will  Ije  set  up,  and  the 
structure  will  quickly  deteriorate.  This  explains  the 
failure  of  boats  built  of  commercially  pure  aluminium 
which  have  been  put  together  with  iron  or  copper  rivets, 
and  the  decay  of  other  boats  built  of  a light  alloy,  in 
which  the  alloying  metal  (copper)  has  Ixnen  injudiciously 
chosen.  It  also  explains  why  aluminium  is  so  difficult 
to  join  with  low-temperature  solders,  for  these  mostly 
contain  a largo  proportion  of  lead.  This  disadvantage, 
however,  is  often  overestimated,  since  in  most  cases  other 
means  of  uniting  two  pieces  are  available. 

The  metal  produces  an  enormous  number  of  useful 
alloys,  some  of  which,  containing  only  1 or  2 per  cent. 

of  other  metals,  combine  the  lightness  of  alu- 
AUor*’  minium  itself  with  far  greater  hardness  and 
strength.  Some  with  90  to  99  per  cent,  of  other  metals 
exhibit  the  general  properties  of  those  metals  conspicuously 
improved.  Among  the  heavy  alloys,  the  aluminium  bronzes 
(Cu,  90-97  5 per  cent ; Al,  2 5-10  per  cent.)  occupy  the 
most  important  position,  showing  mean  tensile  strengths 
increasing  from  20  to  4 1 tons  per  square  inch  as  the  jjer- 
centage  of  aluminium  rises,  and  all  strongly  resisting 
corrosion  in  air  or  sear-water.  The  light  copper  alloys,  in 
which  the  proportions  just  given  are  practically  reversed, 
are  of  considerably  less  utility,  for  although  they  are  fairly 
strong,  they  lack  power  to  resist  galvanic  action.  This 
subject  is  far  from  being  exhausted,  and  it  is  not  improbable 
that  the  alloy  - producing  ca]«vcity  of  aluminium  may 
eventually  prove  its  most  valuable  characteristic.  In  the 
meantime,  ternary  light  alloys  appear  the  most  satisfactory , 
and  tungsten  and  copper,  or  tungsten  and  nickel,  seem 
to  be  the  best  substances  to  add. 

The  uses  of  aluminium  are  too  numerous  to  mention. 
Probably  the  widest  field  is  still  in  the  purification  of  iron 
v and  steeL  To  the  general  public  it  appeals 

most  strongly  as  a material  for  constructing 
cooking  utensils.  It  is  not  brittle  like  |*>rcelain  and  cast 
iron,  not  poisonous  like  lead-glazed  earthenware  and  un- 
tinned copper,  has  no  enamel  to  chip  off  like  steel,  does 
not  rust  and  wear  out  like  cheap  tinplate,  and  weighs  but 
a fraction  of  other  substances.  It  is  largely  replacing 
brass  and  copjwr  in  all  departments  of  industry — csjiecially 
where  dead  weight  has  to  be  moved  about,  and  lightness 
is  synonymous  with  economy — for  instance,  in  bed- plates 
for  torpedo-boat  engines,  internal  fittings  for  ships  instead 
of  wood,  complete  boats  for  portage,  motor-car  jxorts,  and 
boiling-jmns  for  confectionery  and  in  chemical  works.  The 
British  Admiralty  employ  it  to  save  weight  in  the  Navy, 
and  the  Continental  war-offices  equip  their  soldiers  with  it 
wherever  possible.  As  a substitute  for  Solenhofen  stone  it 
is  used  in  a modified  form  of  lithography,  which  can  be  per- 
formed on  rotary  printing-machines  at  a high  speed.  ^ ith 
the  increasing  price  of  copper,  it  is  coming  into  vogue  as  an 
electrical  conductor  for  uncovered  mains ; it  is  found  that 
an  aluminium  wire  O' 126  inch  in  diameter  will  carry  as 
much  current  as  a copper  wire  0‘100  inch  in  diameter, 
while  the  former  weighs  about  79  Ih  and  the  latter  162  lb 
per  mile.  Assuming  the  materials  to  he  of  equal  tensile 
strength  per  unit  of  area — hard-drawn  copper  is  stronger, 
but  has  a lower  conductivity — the  adoption  of  aluminium 
thus  leads  to  a reduction  of  52  per  cent,  in  the  weight,  a 


gain  of  60  per  cent,  in  the  strength,  and  an  increase  of 
26  per  cent,  in  the  diameter  of  the  conductor ; a saving 
in  cost  of  poles  is  also  effected.  At  present  prices  (1900) 
it  is  already  cheaj>er  than  copper  per  unit  of  electric 
current  conveyed ; but  when  insulation  is  necessary,  the 
smaller  size  of  the  copper  wire  renders  it  more  economical 
Aluminium  conductors  have  been  employed  on  heavy 
work  in  many  places  outside  England,  notably  for  a 30,000 
volt  current  in  Washington  Territory,  U.S.A.,  which  is  trans- 
mitted a distance  of  over  30  miles,  and  similar  develop- 
ments are  proceeding  in  England,  the  earliest  being  at 
Northallerton.  For  telegraphy  and  telephony,  aluminium 
conductors  are  in  frequent  demand,  and  give  perfect 
satisfaction.  Difficulties  were  at  first  encountered  in 
making  the  necessary  joints,  but  they  have  been  largely 
overcome  by  practice  and  experience. 

Two  joints  connected  with  this  meUl  are  of  sufficient 
moment  to  demand  a few  words  by  way  of  conclusion. 
Its  extraordinary  lightness  forms  its  chief  claim  to  general 
adoption,  yet  is  apt  to  cause  mistakes  when  its  price  ia 
mentioned.  It  is  the  weight  of  a mass  of  metal  which 
governs  its  financial  value ; its  industrial  value,  in  the  vast 
majority  of  cases,  depends  on  the  volume  of  that  mass. 
Provided  it  bo  rigid,  the  bed-plate  of  an  engine  is  no 
better  for  weighing  30  cwt.  than  for  weighing  10  cwt 
A saucepan  is  required  to  have  a certain  diameter  and  a 
certain  depth  in  order  that  it  shall  hold  a certain  bulk  of 
liquid:  its  weight  is  merely  an  encumbrance.  Copper 
being  3J  times  as  heavy  as  aluminium,  whenever  the 
latter  costs  less  than  3J  times  as  much  as  copper  it  is 
actually  cheaper.  It  must  lie  remembered,  too,  that 
electrolytic  aluminium  has  only  been  known  during  the 
last  decade  of  the  19th  century.  Samples  dating  from 
the  old  sodium  days  are  still  in  existence,  and  when  they 
exhibit  unpleasant  properties  the  defect  is  often  ascribed 
to  the  metal  instead  of  to  the  process  by  which  it  was 
won.  Much  has  yet  to  be  learnt  about  the  practical 
qualities  of  tho  electrolytic  product,  and  although  every 
day’s  experience  serves  to  place  the  metal  in  a firmer 
industrial  position,  a final  verdict  can  only  be  passed  after 
the  laj*so  of  time.  The  individual  and  collective  influence 
of  the  several  impurities  which  occur  in  the  product  of 
the  Heroult  cell  is  still  to  seek,  and  the  importance  of 
this  inquiry  will  be  seen  when  we  consider  that  if  cast 
iron,  wrought  iron,  and  steel,  the  three  totally  distinct 
metals  included  in  the  generic  name  of  “ iron  which 
are  only  distinguished  one  from  another  chemically  by 
minute  differences  in  the  proportion  of  certain  non-metallic 
ingredients — had  only  been  in  use  for  some  dozen  years, 
attempts  might  occasionally  he  made  to  forge  cast  iron, 
or  to  employ  wrought  iron  in  the  manufacture  of  edge- 
tools.  (*•  *■) 

Alva,  4 police  burgh  and  (woollen)  manufacturing  town 
of  Clackmannanshire  (transferred  from  Stirlingshire,  1891), 
Scotland,  7 miles  E.  of  Stirling,  the  terminus  of  a branch 
of  the  North  British  Railway.  Population  (1881),  4961; 
(1891),  5225;  (1901),  4624. 

Alverstone,  Richard  Everard  Web- 
ster.  1st  Banos,  Lord  Chief  Justico  of  England 

(1842 ) was  born  22nd  December  1842,  being  tho 

second  son  of  Thomas  Webster,  Q.C.  He  was  educated  at 
King’s  College  and  Charterhouse  schools,  and  Trinity 
College,  Cambridge ; was  called  to  the  bar  in  1868,  and 
became  Q.C.  only  ten  years  afterwards.  His  practice  was 
chiefly  in  commercial,  railway,  and  potent  cases  until  (June 
1885)  he  was  appointed  attorney-general  in  the  Conservative 
Government  in  tho  exceptional  circumstances  of  never 
having  been  solicitor-general,  and  not  at  the  time  occupj  ing 
a seat  in  parliament.  He  was  elected  for  Launceston  in  the 
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following  month,  and  in  November  exchanged  this  seat  for 
the  Isle  of  Wight,  which  he  continued  to  represent  until  his 
elevation  to  the  House  of  Lords.  Except  under  the  brief 
Gladstone  administration  of  1886,  and  the  Gladstone- 
Rowibery  Cabinet  of  1892-95,  Sir  Richard  Webster  was 
attorney- general  from  1885  to  1899.  In  1890  he  was 
leading  counsel  for  the  Timet  in  the  Parnell  inquiry  ; in 
1893  he  represented  Great  Britain  in  the  Bering  Sea 
arbitration ; and  in  1898  he  discharged  the  same  function 
in  the  matter  of  the  boundary  between  British  Guiana  and 
Venezuela.  He  was  well  known  as  an  athlete  in  his  earlier 
years,  having  represented  his  university  as  a runner,  and 
his  interest  in  cricket  and  foot-racing  was  kept  up  in  later 
life.  In  the  House  of  Commons,  and  outside  it,  ho  was 
throughout  his  political  career  prominently  associated  with 
Church  work ; and  though  he  had  no  claim  to  a reputation 
for  eloquence,  liis  speeches  were  distinguished  for  the  more 
solid  qualities  of  gravity  and  earnestness.  In  1899  ho 
succeeded  Sir  Nathaniel  Lindley  as  Master  of  the  Rolls,  at 
the  same  time  being  raised  to  the  peerage  as  Baron  Alver- 
stone,  and  in  October  of  the  same  year  he  mas  elevated 
to  the  office  of  Lord  Chief  Justice  upon  the  death  of 
Lord  Russell  of  Killowen. 

Alwdr,  or  Ulwar,  a native  state  of  India,  in  the 
Raj pu tana  agency.  Area,  3051  square  miles;  population 
(1881),  682,926;  (1891),  767,786 — average  density,  252 
persons  per  square  mile;  (1901),  828,888,  showing  an 
increase  of  8 per  cent  When  compared  with  a heavy 
decrease  elsewhere  throughout  Raj  pu  tana,  this  increase 
may  bo  attributed  to  the  successful  administration  of 
famine  relief,  under  British  officials.  The  gross  revenue 
in  1896-97  was  Rs.27,88,410,  of  which  Rs.20,48,000  was 
derived  from  land,  Rs.1,25,000  from  silt,  and  Rs. 1,85,000 
from  interest  The  expenditure  included  Rs.3, 59,000 
for  public  works,  Rs.5, 10,706  for  imperial  service  troops, 
Rs.3, 87, 602  for  irregular  forces,  Rs.  1,53,000  for  palace, 
and  Rs.3, 13,000  for  stables,  Ac.  There  was  a balance  of 
Rs.65,53,000,  mostly  invested  in  government  securities. 
The  present  Maharaja,  Jai  Singh,  who  succeeded  in  1892, 
was  educated  at  the  Mayo  College,  where  he  excelled  both 
in  sports  and  in  knowledge  of  English.  Alwar  was  the 
first  native  state  to  accept  a currency  struck  at  the 
Calcutta  mint,  of  the  same  weight  and  assay  as  the 
imperial  rupee,  with  the  head  of  the  British  Sovereign  on 
the  obverse.  Imperial  service  troops  are  maintained,  con- 
sisting of  both  cavalry  and  infantry’,  with  trunsjx>rt.  The 
state  is  traversed  by  the  Delhi  branch  of  the  Raj  pu  tana 
railway.  A settlement  of  the  land  revenue  is  being 
carried  out  by  an  English  civilian. 

The  city  of  Alwar  is  situated  in  27°  34*  lat.  N.  and  76* 
38'  E.  long. ; mil  may  station  on  the  Raj  pu  tan  a line,  98  miles 
from  Delhi.  Population  (1881),  49,876  ; (1891),  52,398 ; 
(1901)  56,740,  showing  a steady  increase.  It  stands  in  a 
valley  overhung  by  a fortress  1000  feet  above*  It  is  sur- 
rounded by  a rampart  and  moat,  with  five  gates,  and  con- 
tains fine  palaces,  temples,  and  tombs.  The  water-supply  is 
brought  from  a lake  9 miles  distant.  It  has  a high  school, 
affiliated  to  the  Allahalwul  university ; and  a school  for 
the  sons  of  nobles,  founded  to  commemorate  the  Diamond 
Jubilee  of  Queen  Victoria.  The  Lady  Dufferin  hospital  is 
under  the  charge  of  an  English  lady  doctor,  with  two 
female  assistants. 

Amakusa,  an  island  belonging  to  Japan,  364  miles 
’onK  and  13|  wide,  situated  in  32°  20'  N.  lat.  and 
131  E.  long.,  on  the  west  of  the  province  of  Higo, 
from  which  it  is  separated  by  the  Yatsushiro-kui.  It  has 
no  high  mountains,  but  its  surface  being  very  hilly — four 
of  the  ^aks  rise  to  a height  of  over  1500  feet— the  natives 
resort  to  the  terrace  system  of  cultivation  with  remarkable 


success.  A number  of  the  heads  of  the  Christiana  executed 
in  connexion  with  the  Shimabara  rebellion  in  the  17th 
century  were  buried  in  this  islaud.  Amakusa  produces 
fine  kaolin,  which  was  largely  used  in  former  times  by  the 
letters  of  Hirado  and  Satsuma. 

Amalfi  I a town  and  archiepiscopal  see  of  Campania, 
province  of  Salerno,  Italy,  on  the  N.  coast  of  the  Gulf  of 
Salerno,  13  miles  W.  by  S.  from  Salerno.  This part  of  the 
coast  produces  first-class  lemons.  Macaroni  is  manufac- 
tured. A serious  landslip  choked  up  the  harbour  in 
January  1900.  Population,  4792  (1881);  7329  (1901). 

A mar  a,  a town  of  Asiatic  Turkey,  in  the  Basra 
viUyct,  on  the  left  bank  of  the  Tigris,  connected  with 
the  right  bank  by  a bridge  of  boats.  It  is  the  chief  town 
of  a rich  district  and  exports  grain  and  dates.  Population, 
9500. 

Amarapura,  formerly  capital  of  Burma,  now 
a subdivision  of  the  Mandalay  district,  with  an  area  of 
304  square  miles  and  a |x>pulatiou  of  62,310.  The  old 
city  of  Amarapura  is  in  a state  of  utter  ruin.  The 
Burmans  know  it  as  Myohrung,  “ the  old  city.”  It  is  a 
station  on  the  Rangoon  - Mandalay  railway,  and  is  the 
junction  for  the  line  to  Maymyo  and  the  KunlAng  ferry, 
and  for  the  Sagaing-Myitkyina  railway.  The  group  or 
villages  called  Amarapura  by  Europeans  is  known  to  the  Bur- 
mans  as  Taung-myo,  “ the  southern  city,”  as  d^tinguiskd 
from  Mandalay,  the  Myauk-myo,  or  “ northern  city,  3 miles 
distant.  Amarapura,  though  little  more  than  a century 
old  and  abandoned  so  recently  as  1860,  is  stamped  with 
the  desolation  of  ages,  so  completely  have  the  climate  and 
vandalism  changed  its  as|)ect.  It  contains  many  pag^ 

Am  Asia,  the  chief  town  of  a district  in  the  Sim 
vilayet  in  Asia  Minor,  and  an  irajiortant  trade  centre  on  the 
Sarusun-Sivas  road.  It  was  one  of  the  chief  towus  of  the 
kingdom  of  Trebizond,  and  was  much  favoured  by  the 
early  Osmauli  sultans,  one  of  whom,  Selim  I.,  was  born 
there.  Amlsia  lias  extensive  orchards  and  fruit  gardens ; 
and  there  are  steam  flour -mills.  Wheat,  flour,  and  si 
are  exwrtcd.  In  1895  there  was  a massacre  of  Armenians. 
Population,  30,000  (Moslems,  20,000,  of  whom  one-third 
are  ShlAs;  Christians,  10,000). 

Amazon. — The  river  Amazon,  the  largest  in  the 
world,  has  a drainage  area  of  2,722,000  square  miles,  i 
the  Tocantins  be  included  in  its  basin.  It  drains  lour- 
tonths  of  South  America,  and  it  gathers  its  waters  rom 
5J  N.  to  20*  S.  latitude.  Its  most  remote  sources  are 
found  on  the  inter-Andean  plateau,  but  a short  distance 
from  the  Pacific  Ocean  ; and,  after  a course  of  about  4 wo 
miles  through  the  interior  of  Peru  and  across  Brazi , l 
enters  the  Atlantic  Ocean  on  the  equator.  It  is  geDer 
ally  accepted  by  geographers  that  the  Maranon,  o 
Upper  Amazon,  rises  in  the  littlo  lake,  Launcoc  a, 
in  10*  30'  S.  latitude,  and  100  miles  N.N.JS.  JH 
Lima.  They  appear  to  have  followed  the  account  £l'^n 
by  Padre  Fritz,  which  has  since  been  found  incorrec 
According  to  Antonio  Raimondi,  it  is  the  llio  de  . upe 
branch  of  the  small  stream  which  issues  from  the  a c 
that  has  the  longer  course  and  the  greater  volume  o 
water.  The  Nupe  rises  in  the  Cordillera  de  Huajhua  i 
and  is  the  true  source  of  the  Mara&on.  There  is  * 
difference  among  geographers  os  to  where  the  Marano 
ends  and  the  Amazon  commences,  or  whether  both 
apply  to  the  same  river.  The  Pongo  de  Manser ic  a 

the  base  of  the  Andes,  and  the  head  of  useful  navigation, 
seems  to  be  the  natural  terminus  of  the  Maranon ; an  an 
examination  of  the  hydrographic  conditions  of  the  gr  a 
valley  makes  the  convenience  and  accuracy  of 
apparent.  Raimondi  terminates  the  Maranon  at 
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mouth  of  the  Ucayali,  Reclus  the  same,  both  following 
the  missionary  fathers  of  the  colonial  period.  M.  do  la 
Condaminc  uses  “ Amazon  ” and  “ Marabou  " indiscrimi- 
nately, and  considers  them  one  aud  the  same.  Smith  and 
Lowe  give  the  month  of  the  Javary  as  the  eastern  limit, 
as  does  d'Orbigny.  Wolf,  apparently  uncertain,  carries 
the  “ Marafion  or  Amazon”  to  the  Peruvian  frontier  of 
Brazil,  at  Tabatinga.  Other  travellers  and  explorers 
contribute  to  the  confusion.  This  probably  arises  from 
the  rivalry  of  the  S|  laniards  and  Portuguese.  The  former 
accepted  the  name  Marafion,  in  Peru,  aud  as  the 
missionaries  penetrated  the  valley  they  extended  the 
name  until  they  reached  the  Ucayali ; while,  as  the  Portu- 
guese ascended  the  Amazon,  they  carried  its  name  to  the 
extent  of  their  explorations.  Beginning  with  the  lower 


l river  we  propose  to  notice,  first,  the  great  affluents  which 
go  to  swell  the  volume  of  the  main  stream. 

Tributaries. 

The  Tocantins  is  not  really  a branch  of  the  Amazon, 
although  usually  so  considered.  It  i8  the  great  central 
fluvial  artery  of  Brazil,  running  from  south  to  north  for  a 
distance  of  about  1500  miles.  It  rises  iu  the  mountainous 
district  known  as  the  Pyrenees ; but  its  more  ambitious 
western  affluent,  tbe  Arwguay,  has  its  extreme  southern 
headwaters  on  the  slopes  of  the  Berm  Cayapd,  and  flows  a 
distance  of  1080  miles  before  its  junction  with  the  parent 
stream,  which  it  appears  almost  to  equal  in  volume. 
Besides  its  main  tributary,  the  Rio  das  Mortea,  it  has  twenty 
smaller  branches,  offering  many  miles  of  canoe  navigation. 
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In  finding  its  way  to  the  lowlands,  it  breaks  frequently 
into  falls  and  rapids,  or  winds  violently  through  rocky 
gorges,  until,  at  a point  about  100  miles  above  its 
junction  with  the  Tocantins,  it  saws  its  way  across  a rocky 
dyke,  for  12  miles,  in  roaring  cataracts.  Tho  tributaries 
of  the  Tocantins,  called  the  Maranhuo  and  llarana^tinga, 
collect  an  immense  volume  of  water  from  the  highlands 
which  surround  them,  especially  on  the  south  and  south- 
east, Between  the  latter  and  the  confluence  with  the 
Araguay,  the  Tocantins  is  occasionally  obstructed  by 
rocky  barriers  which  cross  it  almost  at  a right  angle. 
Through  these,  the  river  carves  ita  channel,  broken  into 
cataracts  and  rapids,  or  cneJwcira s,  as  they  are  called 
throughout  Brazil.  Its  lowest  one,  the  Itaboca  cataract, 
is  about  1 30  miles  above  ita  estuarine  port  of  C-ametA,  for 
which  distance  tho  river  is  navigable ; but  above  that  it 
is  useless  as  a commercial  avenue,  except  for  laborious  and 
▼cry  costly  transportation.  The  flat,  broad  valleys,  com- 
posed °f  sand  and  clay,  of  l>oth  the  Tocantins  and  its 
Araguay  branch,  are  overlooked  by  steep  bluffs.  They 
are  the  margins  of  the  great  sandstone  plateaux,  from  1000 
to  2000  feet  elevation  above  sea-level,  through  which  the 


' rivers  have  eroded  their  deep  beds.  Around  the  estuary 
of  the  Tocantins  the  great  plateau  has  disappeared,  to 
give  place  to  a part  of  tho  forest-covered,  half -submerged 
alluvial  plain  which  extends  far  to  tbe  north-east  and 
west.  The  ParA  river,  generally  called  one  of  the  mouths 
of  tho  Amazon,  is  only  the  lower  reach  of  the  Tocantins. 
If  any  portion  of  the  waters  of  the  Amazon  runs  round 
the  southern  side  of  the  large  island  of  Man^o  into  the 
river  ParA,  it  is  only  through  tortuous,  natural  canals, 
which  are  in  no  sense  outflow  channels  of  the  Amazon. 

The  Xmotf,  the  next  large  river  west  of  the  Tocantins, 
is  a true  tributary  of  the  Amazon.  It  wa*  but  little 
known  until  it  was  explored  in  1884-87  by  von  den 
Steinen,  from  CuyabA.  Travelling  cast,  240  miles,  be 
found  the  river  Tamitatoaba,  180  feet  wide,  flowing  from 
a lake  25  miles  in  diameter.  He  descended  this  torrential 
stream  to  the  river  Romero,  1300  feet  wide,  entering 
from  the  west,  which  receives  the  river  Colisii.  These 
three  streams  form  tho  Xingii,  or  PArana-xingu,  which, 
from  73  miles  lower  down,  bounds  along  a succession  of 
rapids  for  400  miles.  A little  above  the  head  of  naviga- 
tion, 105  miles  from  its  mouth,  the  river  makes  a bend  to 
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the  east  to  find  it*  way  across  a rocky  harrier.  Here  is 
the  great  cataract  of  ItatnaracA,  which  rushes  down  an 
inclined  plane  for  3 mile*  and  then  give*  a final  leap, 
called  the  Fall  of  Itamaracd.  Near  it*  mouth,  tho  Xingu 
expands  into  an  immense  lake,  and  it*  water*  then  mingle 
with  those  of  the*  Amazon  through  a labyrinth  of  caAos 
(natural  canals),  winding  in  counties*  direction*  through  a 
wooded  archipelago. 

The  Tapajo*,  running  through  a humid,  hot,  and 
unhealthy  valley,  pours  into  the  Amazon  500  mile*  above 
Pari,  and  is  about  1200  mile*  long.  It  rises  on  the 
lofty  Brazilian  plateau  near  Diamantino,  in  14“  25'  S.  lat. 
Near  this  place,  a number  of  streams  unit*?  to  form 
the  river  Anno*,  which,  at  latitude  10'  25’,  join*  the 
Juruena,  to  form  the  “Alto  Tapajo*,"  so  called  a*  low 
down  as  the  Rio  Manoel,  entering  from  the  oast.  Thence, 
to  Santarom,  the  stream  i*  known  as  the  Tajwjos.  The 
lower  Arinos,  the  Alto  Tapajo*,  and  the  Tapajo*  to  the 
last  rapid,  the  Maranhao  Grande,  is  a continuous  series  of 
formidable  cataracts  and  rapid* ; but  from  the  Maranhao 
Grande  to  it*  month,  about  188  mile*,  the  river  can  be 
navigated  by  large  vessels.  For  it*  last  100  mile*,  it  is 
from  4 to  9 miles  wide,  and  much  of  it  very  deep.  The 
valley  of  the  Tapajo*  is  bordered  on  lx>th  sides  by  bluffs. 
They  are  from  300  to  400  feet  high  along  the  lower  river  ; 
but,  a few  miles  above  Santarem,  they  retire  from  the 
eastern  side  and  only  approach  the  Amazon  flood-plain 
some  miles  below  Santarom. 

The  Madeira  ha*  its  junction  with  the  Amazon 
870  mile*  by  river  above  Para,  and  almost  rivals  it  in 
the  volume  of  it*  water*.  It  rise*  over  50  feet  during 
the  rainy  season,  and  the  largest  ocean  steamers 
may  ascend  it  to  the  Fall  of  San  Antonio,  663  mile* 
above  it*  mouth  ; but  in  the  dry  months,  from  June  to 
November,  it  is  only  navigable,  for  the  same  distance, 
for  craft  drawing  from  5 to  6 feet  of  water.  According  to 
the  treaty  of  San  Ildefonso,  the  Madeira  commence*  at  the 
confluence  of  tho  Guapore  with  the  Matnor&  Both  of  these 
streams  have  their  headwater*  almost  in  contact  with 


those  of  the  river  Paraguay.  The  idea  of  a connecting 
canal  i*  I tawed  on  ignorance  of  local  condition*.  San 
Antonio  iB  the  first  of  a formidable  series  of  cataract*  and 
rapids,  nineteen  in  number,  which,  for  a river  distance  oi 
263  miles,  obstruct  the  upper  course  of  the  Madeira  until 
the  last  rapid,  called  Guajara  Merim  (or  Small  Pebble),  is 
reached,  & little  below  the  union  of  the  Guapore  with  the 
Maraori.  The  junction  of  the  great  river  Beni  with  the 
Madeira  is  at  the  “ Madeira  ” Fall,  a vast  and  grand 
display  of  reef*,  whirlpools,  and  boiling  torrent*.  Between 
GuajarA- Merim  and  this  fall,  inclusive,  the  Madeira 
receive*  the  drainage  of  the  north-eastern  slope*  of  the 
Andes,  from  Santa  Cruz  de  la  Sierra  to  Cuzco,  the  whole 
of  the  south-western  slope  of  Brazilian  Matto-grosao,  and 
the  northern  one  of  the  Chiquitos  sierras,  an  area  about 
equal  to  that  of  France  and  Spain.  The  water*  find  their 
way  to  the  fall*  of  the  Madeira  by  many  great  rivers,  the 
principal  of  which,  if  we  enumerate  them  from  east  to  west, 
are  the  Guapore  or  I tenez,  the  Baures  or  Blanco,  the 
Itouama  or  San  Miguel,  the  Mamore,  Beni  and  Mayu- 
tata,  or  Madre  de  Dios,  all  of  which  are  reinforced  by 
numerous  secondary,  but  powerful  affluent*.  The  Guapore 
presents  many  difficulties  to  continuous  navigation  ; the 
Baures  and  Itonama  offer  hundreds  of  mile*  of  navigable 
waters  through  beautiful  plains;  the  Minor*  has  been 
sounded  by  the  writer,  in  the  driest  month  of  the  year,  for 
a distance  of  500  mile*  above  Guajara-Merim,  and  found 
never  less  than  from  10  to  30  feet  of  water,  with  a current 
° i 3 an  hour.  It*  Rio  Grande  branch 

explored  under  the  writer’s  instructions,  was  found  navig- 
able for  craft  drawing  3 feet  of  water  to  within  30  miles 


i of  Santa  Cruz  de  ta  Sierra — a level  sandy  plain  interval* 

I ing.  The  Grande  is  a river  of  enormous  length,  rising  in 
| a great  valley  of  the  Andes  between  tho  important  cities  of 
I Sucre  and  Cochabamba,  and  having  it*  upper  waters  in 
j close  touch  with  those  of  the  Piloomayo  branch  of  the  great 
j river  Paraguay.  It  make*  a long  curve  through  the  xnoon- 
i tain*,  and,  after  a course  of  about  800  miles,  joins  the 
Mamore  near  15*  S.  lat.  The  ChaparO,  Secure,  and 
Cliimord,  tributaries  of  the  Mamore,  are  navigable  for 
launches  up  to  the  base  of  the  mountains,  to  within  130 
miles  of  Cochabamba.  The  Beni  has  a fall,  18  miles 
above  it*  mouth,  called  “La  Esperanza”;  beyond  this, 

: it  is  navigable  for  217  miles  to  the  port  of  Reyes  for 
launches  in  the  dry  season,  and  larger  craft  in  the  wet  one. 
The  extreme  source  of  the  Beni  is  the  little  river  La  Paz, 
which  rise*  in  the  inter-Andean  region,  a few  mile*  south 
! east  of  Lake  Titicaca,  and  flows  as  a rivulet  through  the 
Bolivian  city  of  La  Paz.  From  this  point  to  Reyes,  the 
river  is  a torrent.  The  principal  affluent  of  the  Beni, 
and  one  which  exceed*  it  in  volume,  enters  it  120  miles 
above  it*  month,  and  is  known  to  the  Indians  along 
! its  banks  a*  the  Mayu  tata.  Its  ramification*  drain  the 
slopes  of  the  Andes  lietween  12“  and  15*  of  latitude. 
It  was  long  thought  to  lx?  a tributary  of  the  Purus, 
until  the  ill-fated  Maldonado  demonstrated  that  it  hc- 
! longed  to  the  Madeira  river  system.  It  is  navigable,  in 
the  wet  season,  to  the  Imse  of  the  Andes,  to  within  180 
mile*  of  Cuzco.  Its  upper  waters  are  separated  by  only 
a short  transitable  portage  from  those  of  the  T cayali. 
When,  however,  the  river  ia  low,  it  is  obstructed  by 
several  shoals,  and  violent,  but  surmountable  currents,  and 
it*  middle  course  ha*  two  rapids,  each  with  the  usual 
“ head,  body,  and  tail.”  It  ha*  sixty-throe  islands,  great 
and  small,  from  it*  mouth  to  its  principal  affluent,  the 
Inambori,  which  joins  it  from  the  south,  flowing  along  the 
baae  of  the  Andes.  It*  Ixxl  i*  definitively  formed,  it* 
I sinks  are  solid,  and  the  country  it  traverse*  is  picturesque 
and  frequently  of  exceeding  beauty.  All  of  the  upper 
branches  of  the  river  Maderia  find  their  way  to  the  full* 
j across  the  open,  almost  level  Mojo*  and  Beni  plains,  35,000 
square  miles  of  which  are  yearly  flooded  to  an  average 
depth  of  about  3 feet,  for  a period  of  from  three  to  four 
months.  They  rival  if  they  do  not  exceed  in  fertility  the 
valley  of  tho  Nile,  and  are  the  healthiest  and  most  inviting 
agricultural  and  grazing  region  of  the  basin  of  the  Amazon. 

The  Puittfs,  a very  sluggish  river,  enters  the  Amazon 
west  of  the  Madeira,  which  it  parallels  a*  far  south  a*  the 
falls  of  the  latter  stream.  It  runs  through  a continuous 
forest  at  the  bottom  of  the  great  depression  lying  l**tween 
; the  Madeira  river,  which  Rkirts  the  edge  of  the  Brazilian 
j sandstone  plateau,  and  the  Ucayali,  which  hugs  the  base  of 
the  Andes.  C handle**  found  its  elevation  above  sea-level 
to  be  only  107  feet  500  miles  from  its  mouth.  It  is  °°e 
of  the  most  crooked  streams  in  the  world,  and  its  length, 
in  a straight  line,  is  lea*  than  half  that  by  its  curve*.  R 
is  practically  only  a drainage  ditch  for  the  half-submerged* 
lake-flooded  district  it  traverse*.  It*  width  is  very  uniform 
for  1000  mile*  up,  and,  for  800  miles,  it*  depth  is  never 
less  than  45  feet.  It  is  navigable  by  steamers  for  164 
miles  as  far  as  the  little  stream,  the  CurumahA,  but  only 
by  light-draft  craft.  Chandles*  ascended  it  1866  mile*- 
At  1792  miles,  it  forks  into  two  small  streams.  Occasional  > 
a cliff  touches  the  river,  but  in  general  the  land*  arc  su 
! ject  to  yearly  inundation*  throughout  it*  course,  the  nver 
rising  at  times  above  50  feet,  tho  numerous  hike*  to  tne 
right  and  left  serving  as  reservoirs.  It*  main  tributary 
, the  Aquiry  or  Acre,  enters  from  the  right  about  11 
j mile*  from  the  Amazon.  Its  source*  are  near  those  of  the 
j Mayu-tata.  It  i*  navigable  for  a jieriod  of  about  u'*- 
months  of  the  year,  when  the  Puru*  valley  i*  inundated , 


AMAZON 


and,  for  the  remaining  seven  months,  only  canoes  can 
ascend  it  sufficiently  high  to  commuuicate  overland  with 
the  settlements  in  the  great  india-rubber  districts  of  the 
M&yu-t&ta  and  lower  Beni  : thus  these  regions  are  forced 
to  seek  a canoe  outlet  for  their  rich  products  by  the  very 
dangerous,  costly,  and  laborious  route  of  the  falls  of  the 
Madeira. 

The  J urua  is  the  next  great  southern  affluent  of  the 
Amazon  west  of  the  Purtis,  sharing  with  this  the  bottom 
of  the  immense  inland  Amazon  depression,  and  having  all 
the  characteristics  of  the  Purus  as  regards  curvature, 
sluggishness,  and  general  features  of  the  low,  half-flooded 
forest  country  it  traverses.  It  rises  among  the  Ucayali 
highlands,  and  is  navigable  and  unobstructed  for  a distance 
of  1133  miles  above  its  junction  with  the  Amazon. 

The  Javary,  the  boundary  line  between  Brazil  and 
Peru,  is  another  Amazon  tributary  of  importance.  It  is 
supposed  to  be  navigable,  by  canoe,  for  900  miles  above 
its  mouth  to  its  sources  among  the  Ucayali  highlands,  but 
only  260  have  been  found  suitable  for  steam  naviga- 
tion. The  Brazilian  Boundary  Commission  ascended  it, 
in  1866,  to  the  junction  of  the  Shino  with  its  Jaquirana 
branch.  The  country  it  traverses  in  its  extremely  sinuous 
course  is  very  level,  similar  in  character  to  that  of  the 
Jnrui,  and  is  a forested  wilderness  occupied  by  a few 
savage  hordes. 

The  Ucayali,  which  rises  only  about  70  miles  north 
of  Lake  Titicaca,  is  the  most  interesting  branch  of  the 
Amazon  next  to  the  Madeira.  Peru  has  fitted  out  many 
costly  and  ably-conducted  cxfiedition*  to  explore  it.  One 
of  them  (1867)  claimed  to  have  readied  within  240  miles 
of  Lima,  and  the  little  steamer  Xapo  forced  its  way  up  the 
violent  currents  for  77  miles  above  the  junction  with  the 
IVhitea  river  as  far  as  the  river  Tambo,  or  Apuriraac, 
770  miles  from  tho  confluence  of  the  Ucayali  with  the 
Amazon.  The  Xapo  then  succeeded  in  ascending  the 
1 nihamba  branch  of  the  Ucayali  35  miles  above  its  union 
with  the  Tambo,  to  a point  200  miles  north  of  Cuzco.  I 
The  remainder  of  the  Urubamba,  as  shown  by  Bosquet 
in  1806,  and  Castelnau  in  1846,  is  interrupted  by  cas- 
e vdea,  reefs,  and  numberless  other  obstacles  to  navigation. 
The  Tambo,  which  rises  in  the  Vilcanota  knot  of  moun- 
tain* south  of  Cuzco,  is  a torrential  stream  valueless  for 
commercial  purposes.  The  banks  of  the  Ucayali  for  500 
miles  up  are  low,  and,  in  the  rainy  season,  extensively 
inundated. 

The  Huallaga,  which  joins  tho  Amazon  to  the  west 
of  the  Ucayali,  rises  high  among  the  mountains,  in 
about  10*  30'  S.  lat.,  on  the  slojies  of  tho  celebrated  J 
Cairo  do  Pasco.  For  nearly  its  entire  length,  it  is  on  j 
impetuous  torrent  running  through  a succession  of  gorges.  | 
It  has  forty-two  rapids,  its  last  obstruction  being  the 
Pongo  de  Aguirre,  so  called  from  tho  traitor  Aguirre,  who 
pawed  there.  To  this  {joint,  140  miles  from  the  Amazon, 
the  Huallaga  can  be  ascended  by  large  river  Bteamers. 
between  the  Huallaga  and  the  Ucayali  lies  the  famous 
" Pampa  del  Sacramento,”  a level  region  of  stoneless 
alluvial  lands  covered  with  thick,  dark  forests,  first  entered 
by  the  missionaries  in  1726.  It  is  about  300  miles  long, 
from  north  to  south,  and  varies  in  width  from  40  to  100 
miles.  Many  streams,  navigable  for  canoes,  penetrate  this 
region  from  the  Ucayali  and  the  Huallaga.  It  is  still 
‘’ccupied  by  savage  tribes. 

The  river  MakaSon  rises  about  100  miles  to  the  north- 
east of  Lima.  It  flows  through  a deeply-eroded  Andean 
'■dley,  in  a north-west  direction,  along  the  eastern  base  of 
the  Cordillera  of  the  Andes,  as  far  as  5*  36'  S.  lat. ; then 
it  makes  a great  bend  to  the  north-east,  and  with  irre- 
sistible power  cuts  through  the  inland  Andes,  until,  at  the 
1 >ugo  de  Manse  riche,  it  victoriously  breaks  away  from  the 
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mountains  to  flow  onwards  through  the  plains  under  the 
name  of  tho  Amazon.  Barred  by  reefs,  and  full  of  rapids 
and  impetuous  currents,  it  cannot  become  a commercial 
avenue.  At  the  point  where  it  makes  its  great  bend,  the 
river  Chinch  ipe  pours  into  it  from  southern  Ecuador. 
Just  below  this,  the  mountains  close  in  on  either  side  of 
the  Maraiion,  forming  narrows  or  ponpos,  for  a length  of 
35  mile's,  where,  besides  numerous  whirlpools,  there  are  no 
less  than  thirty -five  formidable  rapids,  the  series  concluding 
with  three  cataracts  just  before  reaching  the  river  Imnsa, 
or  Chunchunga,  near  the  mouth  of  which  La  Condamine 
embarked,  in  the  18th  century,  to  descend  the  Amazon. 
Here,  the  general  level  of  the  country  begins  to  decrease 
in  elevation,  with  only  a few  mountain  spurs,  which,  from 
time  to  time,  push  as  far  as  the  river  and  form  pong os  of 
minor  im]M>rtance,  and  less  dangerous  to  descend.  Finally, 
after  passing  the  narrows  of  Guaracayo,  the  cerros  gradually 
disappear,  and,  for  a distance  of  about  20  miles,  the  river 
is  full  of  islands,  and  there  is  nothing  visible  from  its  low- 
banks  but  an  immense  forest-covered  plain.  But  the  last 
barrier  has  yet  to  be  passed,  the  Pongo  de  Manseriche, 
3 miles  long,  just  below  the  mouth  of  the  Rio  Santiago, 
and  between  it  and  the  old  abandoned  missionary  station 
of  Borja,  in  38*  30'  S.  lat.  and  77'  30'  40’  W.  long. 
According  to  Captain  Carbajal,  who  descended  it  in  the 
little  steamer  Xapo  in  1868,  it  is  a vast  rent  in  the 
Andes  about  2000  feet  deep,  narrowring  in  places  to  a 
width  of  only  100  feet,  the  precipices  “ seeming  to  clone 
in  at  the  top."  Through  this  dark  cafion,  the  M&rafion 
leaps  along,  at  times,  at  the  rate  of  12  miles  an  hour.1 
From  the  northern  slope  of  its  basin,  the  Amazon  receives 
many  tributaries,  but  their  combined  volume  of  water  is 
not  nearly  so  great  as  that  contributed  to  the  parent  stream 
by  its  affluents  from  the  south.  That  part  of  Brazil  lying 
between  the  Amazon  and  French,  Dutch,  and  British 
Guiana,  and  bounded  on  the  west  by  the  Rio  Negro,  is 
known  as  Brazilian  Guiana.  It  is  the  southern  watershed 
of  a tortuous,  low  chain  of  mountains  running,  roughly, 
east  and  west.  Their  northern  slope,  which  is  occupied  by 
the  three  Guianas  first  named,  is  saturated  and  river-torn  ; 
but  their  southern  one,  Brazilian  Guiana,  is  in  general 
thirsty  and  semi-barren,  and  the  driest  region  of  the 
Amazon  valley.  It  is  an  area  which  has  been  left  almost 
in  the  undisturbed  possession  of  nomadic  Indian  tribes 
whose  scanty  numbers  find  it  difficult  to  solve  the  food 
problem.  From  the  divortium  ayuarum  between  French 
Guiana  and  Brazil,  known  as  the  Tumuc-humac  range  of 
highlands,  two  minor  streams,  tho  Vary  and  tho  Paron, 
reach  the  Amazon  across  the  intervening  broken  and 
barren  tableland.  They  are  full  of  rapids  and  reefs. 

The  Tromuetar  is  the  first  river  of  importance  we  meet 
on  the  northern  side  as  we  ascend  the  Amazon.  Its  con- 
fluence with  this  is  just  above  tho  town  of  Obidos.  It  has 
its  sources  in  the  Guiana  highlands,  but  its  long  course  is 
frequently  interrupted  by  violent  currents,  rocky  barriers, 
and  rapids.  Tho  inferior  zone  of  tho  river,  as  far  up  as 
the  first  fall,  the  Porteira,  has  but  little  broken  water  and 
is  low  and  swampy  ; but  above  the  long  series  of  cataracts 
and  rapids  the  character  and  aspect  of  the  valley  com- 
pletely change,  and  the  climate  is  much  better.  The  river 
is  navigable  for  135  miles  above  its  mouth. 

The  N BOBO,  the  great  northern  tributary  of  the  Amazon, 
has  its  sources  along  the  watershed  between  the  Orinoco 
and  tho  Amazon  basins,  and  also  connects  with  the 
Orinoco  at  one  point.  Its  main  affluent  is  tho  Uaupes, 
which  disputes  with  the  headwaters  of  the  Guaviari 

1 One  of  the  moat  daring  deeds  of  exploration  ever  known  in  South 
America  w*»  done  by  the  engineer  A.  Wertheman.  He  fitted  oat 
three  raft*,  in  August  1870,  and  descended  this  whole  eeriw  of  rapidj 
and  cascades  from  the  Rio  Chiochtpe  to  Borja. 
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branch  of  the  Orinoco  the  drainage  of  the  eastern  slope 
of  the  “ oriental  ” Andes  of  Colombia.  The  Negro  is 
navigable  for  450  miles  above  its  mouth  for  4 feet  of 
water  in  the  dry  season,  but  it  has  many  sandbanks  and 
minor  difficulties.  In  the  wot  season,  it  overflows  the 
country  far  and  wide,  sometime*  to  a breadth  of  -0  miles, 
for  long  distances,  and  for  400  miles  up,  as  far  as  Santa 
Isabella,  is  a succession  of  lagoons,  full  of  long  islands 
and  intricate  channels,  and  the  slope  of  the  country  is  so 
gentle  that  the  river  has  almost  no  current.  But  just 
before  reaching  the  Uaupes  there  is  a long  series  of  reefs 
over  which  the  river  violently  flows  in  cataracts,  rapids,  and 
whirlpools.  The  U&upes  is  full  of  similar  obstacles,  some 
fifty  rapids  barring  its  navigation,  although  a long  stretch 
of  its  upper  course  is  said  to  be  free  from  them,  and  to 
flow  gently  through  a forested  country.  Despite  the 
impediments,  canoes  ascend  tliis  stream  to  the  Andes. 


C*y&mb6  and  the  Colombian  frontier.  From  the  west,  it 
receives  a secondary  tributary,  the  Curaray,  from  the 
Andean  slopes,  between  Cotopaxi  and  the  volcano  of 
Tunguragua.  From  its  Coca  branch  to  the  mouth  of  the 
Curaray,  the  Najio  is  full  of  snags  and  shelving  *und- 
banks,  and  throws  out  numerous  cafios  among  jungle- 
tangled  islands,  which  in  the  wet  season  are  flooded, 
giving  the  river  an  immense  width,  from  the  Coca  to 
the  Amazon,  it  runs  through  a forested  plain  where  not  a 
hill  is  visible  from  the  river— its  uniformly  level  hanks 
being  only  interrupted  by  swamps  and  lagoons.  From 
the  Amazon,  the  Napo  is  navigable  for  river  craft  up  to 
its  Curary  branch,  a distance  of  about  216  miles,  and 
perhajw  a few  miles  farther ; thence,  by  painful  cone® 
navigation,  its  upjx’r  waters  may  be  ascended  as  far  as 
Santa  Rosa,  the  usual  jioint  of  embarkation  for  any 
i venturesome  traveller  who  descends  from  the  Quito  table- 
land. The  Coca  river  may  be  jienetmted  as  far  up  as  its 


The  Branco  is  the  principal  affluent  of  the  Negro  from  tho  north  ; ....  h it  ja*jaInn,cd  between  two  mountain 
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tributaries  are  the  Uraricuera  and  tbeTaqutii.  The  latter  almost 
links  it*  sources  with  those  of  the  Easequibo.  The  Branco  flows 
nearly  south,  and  finds  it*  way  into  the  Negro  through  several 
channels  and  a chain  of  lagoons  similar  to  those  of  the  latter 
river.  It  is  350  miles  long,  up  to  its  Uraricuera  confluence.  It 
has  numerous  islands,  and,  235  miles  above  its  mouth,  it  is 
broken  by  a bsd  series  of  rapids. 

The  YapURa.  West  of  the  Negro  the  Amazon  re- 
ceives three  more  imposing  streams  from  the  north-west 
-the  Yapuri,  the  I?a  or  Putumayo,  and  tho  Napo.  The 


falls  and  numerous  reefs.  This  is  the  stream  made  famous 
by  the  expedition  of  Uonzalo  Pizarro. 

The  Nanay  is  the  next  Amazon  tributary  of  iiuj*ortance 
west  of  the  Napo.  It  belongs  entirely  to  the  lowlands, 
and  ia  very  crooked,  has  a slow  current,  and  dmd«  rood! 
into  canoe  and  strings  of  lagoons  which  flood  the  flat,  low 
areas  of  country  on  cither  side.  It  is  simply  the  drainage 
ditch  of  districts  which  are  extensively  overflowed  in  me 
rainy  season.  Captain  Butt  ascended  it  195  miles,  to  near 


first  was  formerly  known  as  the  Hyapora,  but  its  Brazilian  its  source.  v . : nav;,,. 

: n. J .n.  V ..j  < V1 — k; The  Tigre  is  the  next  west  of  the  Nanay,  and  ia  naug 
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part  is  now  called  the  Yapur.i,  and  its  Colombian  fiortion  , ....  y— 

‘ Bur.u)  de  Marajo  gives  it  600  miles  of  : able  for  125  miles  from  its  confluence  with  the  Aiiiaifir1. 


3 taqueta.  oaruo  ue  marajo  gives  II.  um  uiuen  u.  — ...  ; ",  , Its 

vigab'.e  stretches;  but  Crevaux,  who  descended  it,  de-  j Like  the  Nanay,  it  belongs  wholly  1 • 

•ibes  it  as  a frightful  river — forest*,  jungles,  rapids,  ; mouth  ia  42  miles  west  of  the  June  mi  -p'  . 

■i, n.' 1k  torrential  rains,  cannibals,  and  fevers  throughout  with  the  Amazon.  Continuing  wes 

| we  have  the  Parinari,  Chambira,  and  Nucuray,  all  short 
lowland  streams,  resembling  the  Nanay  in  character. 

The  Pastaza  is  the  next  large  river  we  meet.  U 


the  Caqueta. 
navigab 

acribea  w . _ _ . 

cataracts,  torrential  rains,  cannibals,  ami  fevers  throughout 
its  course.  It  rises  in  tho  Colombian  Andes,  nearly  in 
touch  with  the  sources  of  tho  Magdalena,  and  augments 

its  volume  from  many  branches  as  it  courses  through  me  i*ahtma  a luu  “c"’  "‘e* , t i ^ 

Colombia.  It  was  long  supposed  to  have  eight  mouths  ; on  the  Ecuadorian  tableland,  where  a > |tf|flTirg. 

but  Ribeiro  de  Sampaio,  in  bis  voyage  of  1774,  determined  ] valley  of  Riobaraba  unites  with  one  ro  i Auden 

that  there  was  but  one  real  mouth,  and  that  the  supposed  1 ’ ' : — 1 v-  ’~  ‘k h ,K“  thc  ' 

others  are  all  furos  or  cafios.  In  1864-68,  the  Brazilian 
Government  made  a somewhat  careful  examination  of  the 
Brazilian  part  of  the  river,  as  far  up  as  the  rapid  of 
Cupaty.  Several  very  easy  and  almost  complete  w'ater- 
rontes  exist  between  the  YapurA  and  Negro  across  the 
low,  flat  intervening  country.  Barilo  do  Marajo  says  there 
are  six  of  them,  and  one  which  connects  the  upjier  Yapurd 


bas:n  and  breaks  through  the  inland  range  of  the 
and  joined,  afterward*,  by  .several  important 
find*  it*  way  south-east  among  the  gorges  ;.  ttence  it  turn 
southward  into  the  plains,  and  enters  the  Amazon  * * 
point  about  GO  miles  west  of  the  mouth  of  the  HuaUagu. 
So  far  as  known,  it  is  a stream  of  no  value  excep 
canoe  navigation.  Its  rise  anti  fall  are  rapi  ? 

are  six  ot  them,  ami  one  which  connects  tne  upjicr  \apurn  certain,  and  it  is  shallow  and  full  of  san  n aI1  * ' jj. 
with  the  Uanpes  branch  of  the  Negro;  thus  the  Indian  The  Mokona  flows  parallel  to  the  lastaza  am 
tribes  of  the  respective  valleys  have  facile  contact  with  I afcely  to  the  west  of  it,  and  is  the  last  s rt 

1 importance,  on  the  northern  side  of  the  Amawo  be  ore 
reaching  the  Pongo  de  Manseriche.  It  is  fornit 
multitude  of  water-courses  which  descend  the  *lol^of  • 
Ecuadorian  Andes  south  of  the  gigantic  volcano  of  MM 
but  it  soon  reaches  the  plain,  which  commences  * 
receives  its  Cusulima  branch.  The  Morona  is  ^ ' 

for  small  craft  for  about  300  miles  above  its  moutt, 
it  is  extremely  tortuous.  Canoes  may  ascend  man 
branches,  especially  the  Cusulima  and  the  3 i*  » 
latter  almost  to  the  base  of  Sangai.  n»e  Mo 
been  the  scene  of  many  rudo  explorations,  wi  . 

of  finding  it  serviceable  as  a commercial  route  * 
inter- Andean  tableland  of  Ecuador  and  the  Aniazo 
A river  called  the  Ponte  dashes  through  the  has  ern 
from  the  valley  of  Cuenca ; and  a second,  the  Zamo  . 
broken  through  the  same  range  from  the  basin  ° ^ 

Swollen  by  their  many  affluents,  they  reach  the  o 


each  other. 

Tho  Icja,  or  Putumayo,  west  of  and  jiarallel  to  the 
Yapurck,  was  found  more  agreeable  to  navigate  by  Crevaux. 
He  ascended  it  in  a steamer  drawing  6 feet  of  water,  and 
running  day  and  night.  lie  reached  Coeinby,  800  miles 
above  its  mouth,  without  finding  a single  rapid.  Cucmby 
is  only  200  miles  from  the  Pacific  Ocean,  in  a straight 
line,  passing  through  the  town  of  Pasto  in  southern 
Colombia.  There  was  not  a stone  to  be  seen  up  to  the 
base  of  the  Andes ; the  river  bunks  were  of  argillaceous 
earth  and  the  bottom  of  fine  sand. 

The  Napo  rises  on  the  flanks  of  the  volcanoes  of  Anti- 
sina,  Siucholagua,  and  Cotopaxi.  Before  it  reaches  the 
plain*,  it  receives  a great  number  of  small  streams  from 
impenetrable,  saturated,  and  much  broken  mountainous 
districts,  where  the  dense  and  varied  vegetation  seems  to 
light  for  every  square  foot  of  ground.  From  the  north, 
it  is  joined  by  the  river  Coca,  having  its  sources  in 
the  gorges  of  Cayambe  on  the  equator,  and  also  a jxiwer- 
ful  river,  the  Aguarico,  having  its  headwaters  between 


auu  unite  tneir  waters  to  ronu  ui«-  or*  f ■ 

into  the  Marmnon  at  the  head  of  the  Pongo  wj  ftIU*  ' 
There  is  but  little  known  of  a trustworthy  charac  i 
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ganiing  this  river,  but  Wolf  says  that  it  is  probably  navig- 
able up  to  the  junction  of  the  foute  with  the  Zamora. 

The  Main  River. 

The  Amazon  Main  Rivkr  is  navigable  for  ocean 
steamers  as  far  as  Iquitos,  2300  miles  from  the  sea,  and 
480  miles  higher  up  for  vessels  drawing  14  feet 
chMralur-  W|kter»  as  far  as  Achual  Point.  Beyond  that, 

* A<^>fdbig  to  Tucker,  con  finned  by  Wertheman, 
it  is  unsafe  ; but  Ninall  steamers  frequently 
ascend  to  the  Pongo  de  Manscriche,  just  above  Achual 
Point.  The  average  current  of  the  Amazon  is  about  3 
miles  an  hour ; but,  especially  in  Hood,  it  dashes  through 
some  of  its  contracted  channels  at  the  rate  of  5 miles. 
The  U.S.  steamer  Wilmington  ascended  it  to  Iquitos  in 
1899.  Commander  Todd  reports  that  the  avcruge  depth 
of  the  river  in  the  height  of  the  rainy  season  is  120  feet. 
It  commences  to  rise  in  November,  and  increases  in 
volume  until  June,  and  then  falls  until  the  end  of 
October.  The  rise  of  the  Negro  branch  is  not  syn- 
chronous ; for  the  steady  mins  do  not  commence  in  its 
valley  until  February  or  March.  By  June  it  is  full,  and 
then  it  begins  to  fall  with  the  Amazon.  According  to 
Bates,  the  Madeira  “rises  and  sinks”  two  mouths  earlier 
than  the  Amazon.  The  Amazon  at  times  broadens  to 
4 ami  6 miles.  Occasionally,  for  long  distances,  it  divides 
into  two  main  streams  with  inland,  lateral  channels,  all 
connected  by  a complicated  system  of  natural  canals, 
cutting  the  lowr,  flat  igapo  lands,  which  are  never  more 
than  15  feet  above  low  river,  into  almost  numberless 
islands.  At  the  narrows  of  Obidos,  400  miles  from  the 
sea.  it  is  compressed  into  a single  bed  a mile  wide  and 
over  200  feet  deep,  through  which  the  water  rushes  at  the 
mte  of  4 to  5 miles  an  hour.  In  the  rainy  season  it 
inundates  the  country  throughout  its  course  to  the  extent 
of  several  hundred  thousand  square  miles,  covering  the 
flood-plain,  called  tarpon.  The  flood-levels  are  in  places 
from  40  to  50  feet  high  above  low  river.  Taking  four, 
roughly  equidistant  places,  the  rise  at  Iquitos  is  20  feet, 
at  Telle  45,  near  Obidos  35,  and  at  ParA  12  feet. 

The  first  high  land  met  in  ascending  the  river  iB  on  the 
north  hank,  <>p|>osite  the  mouth  of  the  Xingti,  and  extends 
for  about  150  miles  up,  as  far  as  Monte  Alegre.  It  is  a 
series  of  steep,  table- toj>|>ed  hills,  cut  down  to  a kind  of 
terrace  which  lies  between  them  and  the  river.  Monte 
Alegre  reaches  an  altitude  of  several  hundred  feet.  On 
the  south  aide,  above  the  Xingu,  a line  of  low  bluffs  ex- 
tends, in  a series  of  geutlc  curves  with  hardly  any  breaks 
nearly  to  Santarem,  but  a considerable  distance  inland,  , 
bordering  the  flood  plain,  which  is  many  miles  wide. 
Then  they  bend  to  the  south-west,  and,  abutting  upon  the 
lower  Tapajos,  merge  into  the  bluffs  which  form  the  terrace 
margin  of  that  river  valley.  The  next  high  land  on  the 
north  side  is  Obidos,  a bluff,  56  feet  above  the  river,  backed 
by  low'  hills.  From  fcjerpo,  nearly  opposite  the  river 
Madeira,  to  near  the  mouth  of  the  11  io  Negro,  the  banks 
are  low,  until  approaching  Mangos,  they  are  rolling  hills; 
but  from  the  Negro,  for  600  miles,  as  far  up  as  the 
village  of  Canaria,  at  the  great  bend  of  the  Amazon,  only 
very  low  land  is  found,  resembling  that  at  the  mouth 
Of  the  river.  Vast  areas  of  it  are  submerged  at  high 
water,  above  which  only  the  upper  part  of  the  trees 
of  the  sombre  forests  appear.  At  Canaria,  the  high  land 
commences  and  continues  as  far  as  Tabatinga,  and  thence  i 
op  stream. 

On  the  south  side,  from  the  Tapajos  to  the  river 
Madeira,  the  banka  are  usually  low,  although  two  or  three 
hills  break  the  genera!  monotony.  From  the  latter  river, 
however,  to  the  Ucayali,  a distance  of  nearly  1500  miles, 
the  forested  banks  are  just  out  of  water,  and  are  inundated 
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| long  before  the  river  attains  its  maximum  flood-line, 
j Thence  to  the  Huallaga  the  elevation  of  the  land  is  some- 
what  greater  ; but  not  until  this  river  is  passed,  and  the 
I Pongo  de  Manscriche  approached,  does  the  swelling  ground 
I of  the  Andean  foot-hills  raise  the  country  above  flood- 
level. 

The  Amazon  is  not  a continuous  incline,  but  proliably 
consists  of  long,  level  stretches  connected  by  short  inclined 
planes  of  extremely  little  fall,  sufficient,  however,  owing 
to  its  great  depth,  to  give  the  gigantic  volume  of  water  a 
continuous  impulse  towards  the  ocean.  The  lower  Amazon 
presents  every  evidence  of  having  once  been  an  ocean  lay, 
the  upper  waters  of  which  washed  the  cliffs  near  Obidos. 
Only  about  10  per  cent,  of  the  water  discharged  by  the 
mighty  stream  enters  it  below  Obidos,  very  little  of  which 
is  from  the  northern  elope  of  the  valley.  The  drainage 
area  of  the  Amazon  basin  above  Obidos  is  about  1,945,000 
square  miles,  and,  below,  only  about  423,000  square  miles, 
or  say  20  per  cent,  exclusive  of  the  354,000  square  miles 
of  the  Tocantins  basin. 

The  width  of  the  mouth  of  the  monarch  river  in  usually 
measured  from  Calx)  do  Norte  to  Puuto  Putijoca,  a distance 
of  207  statute  miles;  but  this  includes  the  ocean  outlet, 
40  miles  wide,  of  the  Par*  river,  which  should  be  de- 
ducted, as  this  stream  is  only  the  lower  reach  of  the 
Tocantins. 

Following  the  coast,  a little  to  the  north  of  Cabo  do 
Norte,  and  for  100  miles  along  its  Guiana  margin  up  the 
Amazon,  is  a belt  of  half- submerged  islands  and  shallow 
sandbanks.  Here  the  tidal  phenomenon  called  the  6oret 
or  Pororoca,  occurs,  where  the  soundings  ore  not  over  4 
fathoms.  It  commences  with  a roar,  constantly  increasing, 
and  advances  at  the  rate  of  from  10  to  15  miles  an 
hour,  with  a breaking  wall  of  water  from  5 to  12  feet 
high.  Under  such  conditions  of  warfare  between  the 
ocean  and  the  river,  it  is  not  surprising  that  the  former  is 
rapidly  eating  away  the  coast  and  that  the  vast  volume  of 
silt  carried  by  the  Amazon  finds  it  impossible  to  build  up  a 
delta. 

The  Amazon  is  not  so  much  a river  as  it  is  a gigantic 
reservoir,  extending  from  the  sea  to  the  base  of  the  Andes, 
and,  in  the  wet  season,  varying  in  wridth  from  5 to  400 
miles.  S}>ecial  attention  has  already  been  called  to  the 
fourteen  great  streams  which  discharge  into  this  reservoir, 
but  it  receives  a multitude  of  secondary  rivers,  which  in 
any  other  jjart  of  the  world  would  also  be  termed  great. 

For  350  years  after  the  discovery  of  the  Amazon,  by 
Pinzon,  in  1500,  the  Portuguese  portion  of  its  basiu 
remained  almost  an  undisturbed  wilderness, 
occupied  by  Indian  tribes  whom  the  food  quest  tioa.  trade, 
had  split  into  couutless  fragments.  It  is  doubt-  Ac- 
ful  if  its  indigenous  inhabitants  ever  exceeded  oue  to 
every  5 square  miles  of  territory,  this  being  the  maxi- 
mum it  could  mtpport  under  the  existing  conditions  of 
the  period  in  question,  and  taking  into  account  Indian 
methods  of  life.  A few  settlements  on  the  banks  of  the 
main  river  and  some  of  its  tributaries,  either  for  trade 
w'ith  the  Indians  or  for  evangelizing  purposes,  had 
l *>en  founded  by  the  Portuguese  pioneers  of  European 
civilization.  The  total  population  of  the  Brazilian  jsjrtion 
of  the  Amazon  basin  in  1850  was  perhaps  300,000,  of 
W'hom  about  two-thirds  were  white  and  slaves,  the  latter 
numbering  about  25,000.  The  principal  commercial  city, 
Fori,  bad  from  10,000  to  12,000  inhabitants,  including 
slaves.  The  town  of  Mauaos,  at  the  mouth  of  the  liio 
Negro,  had  from  1000  to  1500  population  ; but  all  tho 
remaining  villages,  as  far  up  as  Tabatinga,  on  the  Braziliau 
frontier  of  Peru,  were  wretched  little  groups  of  houses 
which  appeared  to  have  timidly  effected  a lodgment  on  the 
river  bank,  as  if  they  feared  to  challenge  the  mysteries  of 
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the  sombre  and  gigantic  formula  behind  them.  The  value 
of  the  export  and  import  trade  of  the  whole  valley  in  1850 
was  but  £500,000. 

On  the  6th  September  1850,  the  great  emperor,  Dom 
Pedro  II.,  sanctioned  a law  authorizing  steam  navigation 
on  the  Amazon,  and  confided  to  an  illustrious  Brazilian, 
Barilo  MauA  (Irineu  Evangilista  de  Sousa),  the  task  of 
carryiug  it  into  effect.  He  organized  the  **  Compania  de 
Naviga^ao  o Commercio  do  Amazonas  ” at  Rio  de  Janeiro 
in  1852 ; and  in  the  following  year  it  commenced  opera- 
tions with  three  small  steamers,  the  Monarch,  the  J famjo, 
and  Bio  Nogro.  At  first,  the  navigation  was  principally 
confined  to  the  main  river ; and  even  in  1857  a modifica- 
tion of  the  Government  contract  only  obliged  the  company 
to  a monthly  service  between  ParA  and  Manaos,  with 
steamers  of  200  tons  cargo  capacity,  a second  line  to 
make  six  round  voyages  & year  between  Man. "ion  and 
Tahatinga,  and  a third,  two  trifis  a month  between  ParA 
and  CametA.  The  Government  paid  the  company  a sub- 
vention of  £3935  monthly.  Thus  the  first  impulse  of 
modern  progress  was  given  to  the  dormant  valley.  The 
success  of  the  venture  called  attention  to  the  unoccupied 
field ; a second  company  soon  opened  commerce  on  tho 
Madeira,  Purus,  and  Negro ; a third  established  a line 
between  FAra  and  Manaos ; and  a fourth  found  it  profit- 
able to  navigate  some  of  the  smaller  streams ; while,  in  tho 
interval,  the  Amazonas  Coui|jany  had  largely  increased  its 
fine  fleet.  Meanwhile  private  individuals  were  building 
and  running  small  steam  craft  of  their  own,  not  only  upon 
tho  main  river  but  upon  many  of  its  affluents.  Tho 
Government  of  Brazil,  constantly  pressed  by  tho  maritime 
powers  and  by  the  countries  encircling  the  upper  Amazon 
basin,  decreed,  on  the  31st  July  1867,  the  opening  of  the 
Amazon  to  all  flags  ; but  limited  this  to  certain  defined 
points —Tabtttinga,  on  the  Amazon;  CaiuctA,  on  the 
Tocantins;  Sautarem,  on  the  Tapajos;  Borba,  on  the 
Madeira  ; Manaos,  on  the  Rio  Negro  ; the  decree  to  take 
effect  on  7th  September  of  the  same  year.  ParA  is 
now  a city  of  over  100,000  inhabitants,  Manaos  has 
about  40,000,  and  the  Peruvian  town  of  Iquitns,  10,000. 
In  1898  there  entered  the  port  of  Para  503  wean  steamers 
aud  123  sailing  ships— a total  of  610,597  tons  ; and  in 
1899  the  entries  of  English  ocean-going  ships  reached 
314,646  tons  register.  The  first  direct  foreign  trade  with 
Man.ios  was  commenced  about  1874.  There  is  now  a 
regular  service  of  two  English,  one  Italian,  and  one 
Portuguese  line — a total  of  35  steamships,  representing 
52,953  tons  register.  There  is  also  a Brazilian  line  of 
seven  ships,  of  1999  tons  each,  running  between  Manaos 
and  Rio  de  Janeiro. 


The  local  trade  of  the  river  is  carried  on  by  the  Eiq 
lish  successors  to  the  Amazonas  Company — the  Amazo 
Steam  Navigation  Company— with  29  steamers, aggregatin 
9184  registered  tons.  In  addition  to  its  excellent  flee 
there  are  150  small  river  steamers  belonging  to  eompariit 
and  firms  in  the  rubber  trade,  and  12  of  from  150  to  30 
tons  each,  navigating  the  Negro,  Madeira,  ami  Purus  riven 
The  principal  exports  of  the  valley  are  india-rubber,  carat 
Brazil  nuts,  and  a few  other  products  of  very  minor  in 
porUnce.  Tho  india-rubber  yield  is  now  from  25,000  t 
26,000  tons  yearly.  The  finest  quality  comes  from  tli 
Acre  and  Beni  districts  of  Bolivia,  especially  from  the  valle 
of  the  Acre  (or  Aquiry)  branch  of  the  river  Pur  As.  Th 
yield  of  these  for  1898  was  3151  tons,  of  which  200 
tens  was  the  official  estimate  of  the  product  of  the  Aci 
district;  for  1899,  it  was  1150  tons;  and  for  the  fin 
eleven  months  of  1900  it  was  only  791  tons,  the  decree 
being  due  to  tho  recent  unsuccessful  attempt  of  tho  rubl* 
collectors  to  segregate  the  region  of  the  Acre  from  Bolivi 
and  form  a separate  republic.  Of  tho  rubber  productio 


of  the  Amazon  basin,  the  State  of  IWA  gives  about  40  per 
cent.  The  cocoa  tree  is  not  cultivated,  but  grows  wild  in 
great  abundance.  The  quantity  exported  for  1 899  was  4054 
tens.  There  is  but  one  railway  in  the  whole  valley.  It 
runs  from  Para  towards  the  coast  and  is  65  miles  long. 
The  cities  of  ParA  and  Manaos  have  excellent  tramways, 
many  fine  public  buildings  and  private  residences,  gardens 
and  public  squares,  all  of  which  give  evidence  of  artistic 
taste  and  great  prosperity.  The  import  dues  collected  at 
the  port  of  ParA  in  1899  by  the  national  Government 
amounted  to  £844,000.  The  revenues  of  the  State  of 
Amazonas  for  the  same  year  were  nearly  £750,000,  cl 
which  £476,000  were  derived  from  export  duties. 

The  number  of  inhabitants  in  the  Brazilian  Amazon 
basin  (tho  States  of  Amazonas  aud  ParA)  is  purely  a matter 
of  rough  estimate.  There  may  lw  500,000  or  600,000,  or 
more ; for  the  immigration,  during  recent  years,  from  tho 
other  parts  of  Brazil  has  been  large,  due  to  the  rubber 
excitement.  The  influx  from  the  State  of  Ceari  alone, 
from  1892  to  1899  inclusive,  reached  98,348. 

As  Commander  Todd,  in  his  report  to  the  United  States 
Government,  says  : “ The  crying  need  of  the  Amazon  valley 
is  food  for  the  people.  ...  At  tho  small  towns  along  the 
river  it  is  nearly  impossible  to  obtain  beef,  vegetables,  or 
fruit  of  any  sort,  and  the  inhabitants  depend  largely  upon 
river  fish,  mandioc,  and  canned  goods  for  their  subsistence. 
. . . The  ship's  company  lived,  the  greater  part  of  the 
time,  upon  the  regular  sea  ration,  and  any  ship  ascending 
the  Amazon  should  be  well  supplied  with  its  own  provisions, 
as  it  is  impossible  to  live  upon  the  country.”  Although 
400  years  have  passed  since  the  discovery  of  the  Amazon 
river,  there  are  probably  not  20  square  miles  of  its  basin 
under  cultivation,  excluding  the  limited  and  rudely 
cultivated  areas  among  the  mountains  at  its  extreme  head- 
waters, which  are  inaccessible  to  commerce.  The  extensive 
exports  of  the  mighty  valley  are  entirely  derived  from  the 
products  of  the  forest.  (<*•  *•  <^) 

Amazonas,  the  largest  state  of  Brazil,  in  the  ex- 
treme west  of  the  Republic,  has  an  area  of  732,250  square 
miles.  The  population  in  1872  was  56,610,  and  in  1890 
147,915,  of  whom  nearly  two-thirds  were  Indiana.  The 
capital,  Manaos,  at  tho  mouth  of  the  Rio  Negro,  has  a 
population  of  30,000.  The  chief  towns  are  Teffe,  Ita- 
coutiara  (or  Serpa),  Parintins,  Codajaz,  and  Ban  Gabriel. 
(See  also  under  Amazon.) 

Amazonas,  an  interior  department  of  northern 
Peru,  with  an  area  of  13,943  square  miles  and  a popula- 
tion officially  estimated  at  70,G76  in  1896.  It  is  subdivided 
into  three  provinces,  Bongara,  Luya,  and  Chachapoya* ; 
the  principal  town,  Chachapoyas,  has  a population  of  6000. 

Ambala.  See  Umballa. 

Am  ba  Mariam.  Sec  Abvbsinia. 

Am  berg,  a town  of  Bavaria,  Germany,  district 
Upper  Palatinate,  42  miles  E.  from  Nuremberg  by  rail. 
The  manufacture  of  stoneware,  zinc  goods,  and  colours  U 
carried  on.  A former  Jesuit  monastery  is  now  used  for  a 
grammar  school  and  seminary.  There  are  a pilgrimage 
church,  on  a hill  1621  ft.  high,  a large  convict  prison  for 
men,  an  industrial  and  commercial  school,  Ac.  Population, 
15,812  (1885);  20,200(1895);  22,039  (1900). 

Ambleside,  a market-town  in  the  Appleby  parlia- 
mentary division  of  Westmoreland,  England,  a mile  from 
tins  north  end  of  Windermere.  Recent  erections  are  a 
1 preparatory  school  for  the  novitiate  of  St  Norbert » 
* Home  and  assembly  rooms.  Bobbins  are  manufactured, 
and  in  the  neighbourhood  an?  slate  quarries.  Area 
}*arish  (an  urban  district),  4421  acres.  Population  in 
1 1881,  1989;  in  1891,  2360;  in  1901,  2536. 
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Amboyna,  a Dutch  colony  and  residency  in  the 
east  of  the  East  Indian  archipelago,  which  shares  with 
the  residency  of  Temate  the  administration  of  the 
Moluccas,  the  previous  Government  of  which  was  abolished 
in  1867.  The  residency  includes  a mass  of  islands  in  tho 
Banda  Sea  (2’  30'-8°  20'  & and  125°  45-135*  E.)  and 
is  now  divided  for  administrative  purposes  into  nine 
districts  (afdeelingen) : 1,  Amboyna,  the  island  of  that 
name ; 2,  Saparua,  with  Oma  and  Nusa  Laut ; 3,  Kajeli 
(Eastern  Buru) ; 4,  Masareti  (Western  Bum) ; 5,  Kairatu 
(Western  Ceram) ; 6,  W&hai  (tho  northern  part  of  Mid- 
Ceram)  ; 7,  Amahai  (tho  southern  j»rt  of  Mid-Ceram) ; 
8,  The  Banda  Isles,  with  East  Ceram,  Ceram  Laut,  and 
Goram;  9,  The  islands  of  Am,  KA,  Timor  Laut  or 
Tinimber,  and  the  south-western  islands.  Since  1874 
several  residents  (Riedel,  van  Hoevell,  4cc.,  see  below) 
have  contributed  to  the  geography  and  ethnography  of 
various  groups.  The  population  of  the  residency  (area, 
about  19,840  square  miles)  was  estimated  in  1898  at 
295,768  (natives  291,763,  Europeans  2346,  Chinese  913, 
Arabs  722,  other  foreigners  24).  The  products  and 
moans  of  subsistence  in  the  different  groups  of  islands  vary, 
the  culture  of  cloves  being  mainly  confined  to  Banda  and 
Amboyna ; shipbuilding  and  the  timber  trade  to  the  Kc 
islands  ; the  extraction  of  cajuput  oil  to  Bum.  The  ship- 
ping, fisheries,  and  trade  are  unimportant  and  generally 
declining. 

Soo  van  HoftVELL,  Ambon  en  de  Elia  ter  (Dordrecht,  1875). — 
Rikdkl,  Detluike n kroetharige  ratten  lutteben  Selebes  en  Favua 
(den  Haag,  1886}. — Martin,  Jin  mix  in  den  J folukJcen  (Leiden, 
1894). 

Amboyna  (Dutch  Ambon),  the  chief  island  and 
town  of  tho  above  residency.  The  former,  lying  between 
3*  28'-3s  48'  S.  and  127*  58-128°  26'  E.,  is  the  last  of  a 
series  of  volcanic  isles  which  form  an  inner  circle  in  the 
archipelago  round  the  Banda  Sea  (Martin).  The  highest 
mountains,  Wawaui  (3609  feet)  and  Salhutu  (4020  feet), 
have  hot  springs  and  aolfataras.  They  are  considered 
to  be  volcanoes,  and  the  mountains  of  tho  neighbouring 
Uliasser  Inlands  the  remains  of  volcanoes.  Granite  and 
serpentine  rocks  predominate ; but  the  shores  of  Amboyna 
hay  are  of  chalk,  and  contain  stalactite  caves  (the  chief, 
Batu  Lobang).  The  surface  is  fertile,  the  rivers  are  small 
and  not  navigable,  and  the  roads  are  mere  footpaths.  Cocoa 
is  one  of  the  products.  The  population  (estimated  at 
30,000)  is  divided  into  two  classes — oraruj  larger  or 
citizens,  and  orang  negri  or  villagers,  the  former  being  a 
class  of  native  origin  eiyoying  certain  privileges  conferred 
on  their  ancestors  by  the  old  Dutch  East  India  Company. 
The  chief  town  and  seat  of  the  resident  and  military  com- 
mander of  the  Moluccas  is  protected  by  Fort  Victoria,  a 
clean  little  town  with  wide  streets  and  numerous  schools 
ami  churches.  Agriculture,  fisheries,  and  trade  furnish  tho 
chief  means  of  subsistence.  The  combined  value  of  the 
exjjoris  and  iuqiorts  of  late  years  lias  been  about  £85,000 
(£83,333  literal  conversion).  The  population  is  about 
8000  (788  Europeans,  696  Chinese,  351  Arabs,  6218 
natives). 

Ambrlz.  See  Angola. 

Ambrosiaster. — A commentary  on  St  Paul’s 
Epistles,  “brief  in  words  but  weighty  in  matter,”  and 
valuable  for  the  criticism  of  the  Latin  text  of  the  New 
Testament,  was  formerly  but  erroneously  attributed  to  St 
Ambrose ; and  its  author  is  usually  spoken  of  as  Ambrosi- 
ader  or  pseudo-Ambrose.  In  modern  days  it  has  been 
ascribed  to  almost  every  known  Hilary  (owing  to  the  fact 
that  St  Augustine  cites  it  as  by  “ Sanctus  Hilarius”),  and 
b>  many  other  writers ; above  all  to  Hilary  the  Roman 
deacon  and  (by  Langen)  to  the  presbyter  Faust  in  us. 
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Dom  Morin  has  lately  argued,  with  very  great  plausibility, 
that  the  author  was  one  Isaac  the  Jew,  who  became  a 
Christian  and  joined  the  party  of  the  anti-pope  Ursinus, 
and  was  instigated  by  them  to  make  criminal  charges 
against  Pope  Darnasus.  These  were  ultimately  dismissed,  * 
and  Isaac  was  exiled  to  Spain  378-380.  In  380  he  re- 
folded to  Judaism;  and  nothing  appears  to  be  known  of 
his  later  life. 

Dotn  Morin  first  shows  that  none  of  the  earlier  attempts  to 
identify  Amhroaiaster  can  be  accepted  a*  natislactory  ; that  tho 
Quaettione*  Vtlerit  et  Novi  Tettamenti  formerly  suctibed  to  Augus- 
tine are  sIbo  bis  (the  attempt  of  C.  Marufd  to  disrirovo  this 
breaking  down  entirely) ; that  he  wrote  between  374  ana  384  A.n., 
and  that  he  lived  and  wrote  at  Rome.  Then  ho  compares  the 
Quaettionet  and  Comment  aria  with  the  littlo  tract  of  Isaac  the  Jew 
on  the  Trinity  and  Incarnation,  and  with  an  incomplete  Expoaitio 
Fidei  printed  by  Caspar!  ( Kirchenhiat . Aneedota,  304  f).  which,  if 
not  part  of  tho  same  work,  is  nearly  allied  to  it ; and  the  com- 
parison shows  how  dose  their  literary  and  theological  affinities 
are.  Next,  Ambrosias  tor's  writings  are  shown  to  contain  just 
such  characteristic*  as  might  be  expected  from  Isaac  the  Jew : a 
captious  spirit  of  reform,  exact  knowledge  of  Judaism,  and  a 
legalist  tcnqicrament ; whilst  there  is  no  iusu|terable  objection  to 
such  authorship.  And  lastly,  the  later  history  of  Isaac  would 
acoount  for  tho  subsequent  uncertainty  as  to  the  authorship  of  the 
writings. 

SeeG.  Morin.  “L’Ambrosiastcret  Is  juifeonverti  Isaac”  in  Revue 
(Thisioirt  et  de  lUUratnr*  rtlit/ietues,  tom.  iv.  97  f.  Paris,  1899. 
— Arnold.  Art  “ Ambrosuatcr  ” in  llerzog-Hauck,  /£*n/-J5iwy- 
klopadie  far  yroteetaniitche  TKeologie,  i.  441.  I^ij«zig,  1896. — J. 
Langbn.  GttxkichU  der  rOtnitcKen  A 'irche,  L 600  f.  Bonn,  1881. 

(w.  E.  Oa) 

Ambulance. — Medical  organization  for  military 
field  service  comprises  all  the  arrangements  for  tho  care 
and  treatment  of  the  sick  and  wounded  from  tho  time 
they  are  injured  or  taken  ill  till  they  are  able  to  return  to 
duty  or  are  invalided  home.  In  the  British  service,  not 
only  land  transport  but  hospital  ships  are  required.  The 
working  of  the  system  is  as  follows  (the  case  of  a soldier 
wounded  in  action  in  South  Africa  being  taken  as  an 
example).  When  he  falls  he  is  attended  by  the  regimental 
surgeon  and  stretcher-bearers,  who  apply  some  extemporized 
method  of  stopping  bleeding  and  dress  tho  wound  with  tho 
dressing — a packet  of  antiseptic  appliances — which  every 
fighting  man  carries  stitched  into  the  inside  of  his  tunic, 
and  which  contains  all  things  necessary  for  dressing  and 
bandaging  an  ordinary  gunshot  wound.  From  the  field 
he  is  carried  on  a stretcher  by  tho  men  of  the  bearer  com- 
pany of  tho  Royal  Army  Medical  Corps  to  the  collect- 
ing station,  whore  he  is  placed  in  an  ambulunce  waggon 
of  the  first  line  of  assistance  and  taken  to  the  dressing 
station.  Here  his  wound  will  be  examined,  any  operation 
urgently  required  will  be  performed,  and  a specification  tally 
stating  the  nature  of  the  injury'  and  any  other  important 
facts  connected  with  the  case  will  be  attached  to  him 
(if  this  has  not  already  been  done  by  the  regimental  sur- 
geon), in  order  to  avoid  the  disturbance,  and  pain  of 
repeated  examinations.  After  this,  and  perhaps  the  ad- 
ministration of  nourishments,  stimulants,  or  opiates,  the 
patient  is  moved  to  the  field  hospital  in  an  ambulance 
waggon  of  tho  second  line  of  assistance.  From  the  field 
hospital  he  is  transferred  as  soon  as  jxissible  by  the 
ambulance  train  to  a general  hospital  at  the  advanced  base 
of  operations,  and  from  there  in  due  time  in  another  train 
to  the  base  of  operations  at  the  coast,  from  which  he  is 
ultimately  cither  returned  to  duty  or  sent  home  in  a 
hospital  ship. 

Tho  organization  by  which  these  requirements  arc  ful- 
filled is  the  following Every  regiment  and  fighting  rmit 
has  posted  to  it,  on  proceeding  on  active  service,  a medical 
officer  who  looks  after  the  health  of  the  men  and  advise* 
the  commanding  officer  on  sanitary  matters.  When  the 
regiment  goes  into  action  he  takes  command  of  the  regi- 


352 


mental  Btretcher-bearers  to  the  number  of  two  per  company 
who  have  previously  been  instructed  in  first  aid  and  in  the 
carrying  of  the  wounded  on  stretchers.  These  men  leave 
their  anus  behind  and  wear  the  Red  Cross  armlets  so  as  to 
be  under  the  protection  of  the  Geneva  Convention,  but 
when  a battle  takes  the  form  of  magazine  rifle  tire,  cou- 


F*a.  1.— Type  of  British  Army  AmbuUnw. 
tinued  for  many  hours  without  either  side  advancing  or 
retiring  much,  it  may  not  be  the  fault  of  the  enemy  that 
the  bearers  and  medical  officers  are  sometimes  shot  in 
attending  to  the  wounded. 

The  bearer  company,  into  whose  charge  the  wounded 
man  next  posses,  is  composed  of  three  officers,  thirteen 
non-commissioned  officers,  and  forty-eight  privates  of  the 
Royal  Army  Medical  Corps,  with  a detachment  of  the 
Army  Service  Corps  for  trans|»ort  duties.  There  is  one 
such  bearer  comiiauy  to  every  brigade,  and  six  to  an  army 
corjws  and  their  duties  are  to  collect  and  succour  the 
wounded  on  the  battlefield,  handing  them  over  to  the 
field  hospitals,  with  which  the  com|iauie8  are  closely 
associated,  though  separately  organized.  In  the  Indian 
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army  the  bearer  company  is  provided  pro  tem,  from  the 
personnel  of  the  field  hospital  when  there  is  a battle,  and 
then  reverts  to  the  hospital  again  after  it  is  over.  The 
teaching  of  the  South  African  war  rather  Joints  to  the 
advantage  of  the  Indian  plan,  for  after  action  the  bearer 
oomp-iny  personnel  should  be  available  to  give  tho  much- 
needed  help  in  the  work  of  the  field  hospital.  The  bearers 
afford  the  wounded  any  treatment  necessary,  supply  water 


and  sedatives,  and  then  carry  them  lack  on  stretchers  to 
the  collecting  station  in  the  rear,  whence  they  are  conveyed 
to  the  dressing  station  in  waggons  or  other  form  of  trans- 
i j,ort  (mule  cacolct*  or  litters  in  mountainous  districts 
I where  wheeled  carriages  cannot  go,  camel  camlets  and 
litters  in  the  Sudan,  dhoolies  or  Lushai  dandies  in  India, 
hammocks  on  the  West  Coast  of  Africa,  or 
s -dan  chairs  in  China).  Cacolets  are  scats 
slung  on  each  side  of  a pick  saddle.  British 
ambulance  waggons  (Bigs.  1 » fib  which  are 
built  very  strongly  to  stand  rough  roads,  are 
of  several  patterns.  They  have  been  reported 
ui»on  as  heavy  and  uncomfortable  in  the 
South  African  war,  and  they  can  only  tarry 
two  men  so  seriously  wounded  as  to  have  to 
lie  down,  besides  those  seated  ; but  a new 
vehicle  has  been  tried  which  will  convey  four 
cases  lying  down  as  well  as  si*  seated,  or 
fourteen  all  seated.  All  ) -attorn-  of  waggons 
weigh  from  17J  to  IKi  ewt.  At  the  dressing 
station — which  ought  to  be  out  of  range  of 
the  firing,  and  near  a good  water  supply— the 
patient  is  made  as  comfortable  as  (wssible; 
nourishment  and  stimulants  are  admiuistcnsl, 
and  he  is  then  taken  to  the  field  hospital. 
There  is  one  field  hospital  to  each  brigade, 
but  since  in  larger  organizations  extra  accom- 
modation is  required  for  the  corps  troops  not 
included  in  brigades,  such  as  the  ammumlion 
supply  columns,  balloon  and  bridging  detach- 
ments, Ac.,  the  total  number  of  field  hospitals  for  an 
army  corps  (roughly  s]ieaking  40,000  men)  is  tea  In 
times  of  great  stress  when  it  is  desirable  to  remove  thi 
wounded  quickly  from  the  field,  and  there  are  no  roads,  or 
wheeled  transi»rt  is  not  obtainable,  it  is  becoming  the 
custom  to  employ  bearers  in  large  numbers,  tanpomniy 
engaged,  whom  a little  tiaining  will  render  hurl) 
efficient  for  the  purjxiee.  This  was  done  in  Jvatal  at  the 
battle  of  Spion  Kop,  and  also  in  the  Kgvptwn  ampa.gua, 
where  the  local  troops  not  required  for  the  lighting  line 
were  requisitioned,  and  the  arrangement  was  in  both  in- 
stances considered  successful.  „ , 

In  India  the  rank  and  file  of  the  Royal  Army  Medical 
Corps  are  not  employed,  the  bearer  work  being  cwtied  on 
bv  natives  called  kalians  specially  enlisted- 
These  men  are  bearers  by  caste,  and  are 
most  expert  in  carrying  the  dhoohes  and 
dandies  which  are  used  instead  of  stretchers 
— except  those  used  by  tho  regimental  (fcuro- 
tiean)  stretcher-bearers— and  their  courage 
on  the  battlefield  is  the  admiration  of  all 
beholders.  The  same  remark  applies  to  the 
bheesties  or  water-carriers,  who  alt*  accom- 
pany the  t roops  into  action.  The  ambulance 
organization  of  the  army  in  India  * us 
differs  materially  from  that  elsewhere. 
main  difference  is  that,  as  a 1 read}  * > 

the  rank  and  file  of  the  Royal  Army  Media* 
Corps  are  not  employed,  although  the  com- 
missioned officers  are.  The  warrant  am 
non-commissioned  ranks  are  replaced  } 1 
most  useful  body  of  men  of 
or  Eurasian  birth  called  the  Subordinate  Medical  1 ‘I*1*1 
meut,  the  members  of  which,  now  calk'd  assistant  Amba. 
surgeons,  formerly  apothecaries,  receive  a three  lanct 
years’  traiuiug  in  medical  work  at  the  Indian 
universities,  and  are  competent  to  perform  the 
comf  founding  of  medicines  and  to  undertake  the  Armyw 
management  of  all  but  the  most  serious  cases  of  . 

illness  and  injury.  The  privates  of  the  Royal  Arm)  w 
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Corps  arc  replaced  by  natives  graded  as  ward  servants,  cooks, 
water-carriers,  and  sweepers.  The  caste  system  necessitates 
this  division  of  labour,  and  the  men  are  not  so  efficient  or  so 
trustworthy  as  the  regular  soldiers  whose  places  they  take. 
The  bearers  of  the  sick  and  wounded  are  a separate  and 
distinct  class,  as  above  explained,  and  they  are  in  part 
attached  to  regiments  as  a j»ortiou  of  the  regimental  trans- 
port, and  in  part  to  the  field  hospital  bearer  companies 
on  mobilization.  The  dandies,  a more  portable  form 
of  the  old-fashioned  dhoolie,  are  very  comfortable,  and 
have  a canvas  roof  and  curtains  to  keep  off  sun  and  rain. 
They  are  borne  slung  on  a long  bamboo  upon  the 
shoulders  of  four  or  more  men,  but  being  very  heavy 
and  clumsy  are  not  well  suited  for  mountain  warfare  ; 
moreover,  as  they  cannot  be  folded  up  into  a smaller 
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compass  for  transport  like  a stretcher,  they  take  up  a 
great  deal  of  room  in  railway  trucks,  and  cannot  bo 
carried  on  the  backs  of  animals  Henco  riding  ponies 
and  mules  are  much  used  in  Indian  warfare  for  tranR|K>rt- 
ing  the  less  severely  wounded  men.  Tho  ambulance  tongas 
of  India  are  small,  very  strongly  built  two-wheeled  bullock 
or  mule  carriages  capable  of  carrying  four  men  seated  or 
two  lying  down;  but  the  most  serious  cases  arc  carried 
in  dandies  all  the  way  from  the  field  to  the  hospital.  In 
India  it  is  necessary  to  provide  sejiarate  hospitals  for  the 
white  and  black  troops  and  also  to  have  accommodation  in 
the  latter  case  for  the  large  numbers  of  non-combatant  camp- 
followers  who  are  employees  of  the  commissariat  depart- 
ment, servants,  grooms,  cooks,  bullock-  and  raule-drivers, 
and  tho  like.  The  frontier  war  of  1897-98  may  be  taken 
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to  illustrate  the  medical  organization  of  tho  Indian  army. 
In  that  war  18,688  white  troops,  41,677  native  troops, 
and  32,696  followers  were  engaged,  and  for  the  accommo- 
dation of  these  there  were  fourteen  field  hospitals  for  white 
troops  and  twenty-two  for  native  troops,  each  having  100 
beds.  Attached  to  the  corps  engaged  were  150  dandies, 
274  stretchers,  and  900  bearers,  w'hile  the  field  hospitals 
and  bearer  companies  had  a personnel  of  9658,  with  720 
dandies  and  720  tongas. 

Held  hospitals  are  each  supposed  to  provide  accommo- 
dation for  100  patients,  who  live  upon  their  own  field  rations 
Hot  pi  tats,  suitably  cooked  and  supplemented  by  medical 
comforts.  The  jat Lents  are  not  supplied  with 
hospital  clothing,  nor  do  they  have  beds,  but  lie  on  straw 
spread  ou  the  ground  and  covered  with  waterproof  sheets 
and  blankets.  Thus  field  hospitals  can  and  must  at  times 
accommodate  more  than  the  proper  number  of  patients,  but 
in  the  South  African  war  their  resources  were  at  times  con- 


siderably overtaxed,  with  consequent  discomfort  and  hard- 
ship. These  hospitals  are  supposed  to  move  with  the  army, 
and  therefore  it  is  imperative  to  pass  the  wounded  quickly 
bock  from  them  to  the  hospitals  on  the  lines  of  cominun.- 
cation  (which  vary  in  number  according  to  the  length  of 
that  line),  and  thence  to  the  general  hospital  at  the  base. 
Tho  size  of  these  hospitals  on  tho  lines  of  communication 
varies  according  to  circumstances  ; they  are  as  a rule  dieted 
— that  is  to  say,  proper  hospital  diets  and  not  field  rations 
are  issued  to  the  patients,  who  also  have  beds  and  proper 
hospital  clothing.  In  these  hospitals  there  may  bo  nursing 
sisters,  who  arc  unsuited  for  the  rough  life  and  work  nearer 
the  front.  Sisters  may  also  be  employed  on  the  hospital 
trains,  which  were  found  very  useful  in  tho  South  African 
war,  being  fitted  with  beds,  kitchens,  dispensaries,  Ac.,  so 
that  tho  patients  were  removed  long  distances  in  comfort. 
Having  arrived  at  the  base  of  operations  tho  wounded  are 
transferred  to  the  general  hospitals.  The  numbers  and 
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situation  of  then©  vary  with  circumstances  and  require- 
ments, but  according  to  regulations  there  is  nupj  rosed  to 
be  one  of  520  beds  to  each  field  force  of  20,000  men. 
Each  is  fully  equipped  with  beds,  clothing,  diets,  «fcc», 
and  the  staff  consists  of  21  officers,  9 nursing  sisters, 
3 warrant  officers,  25  non-commissioned  officers,  and 
about  120  privates.  There  are  Bejiarate  officers’  wards. 
In  South  Africa,  owing  to  the  impossibility  of  the  Royal 
Army  Medical  Corps  meeting  all  the  requirements  of  the 
enormous  force  engaged,  many  of  the  officers  attached 
were  civil  doctors,  and  the  tank  and  file  were  often  civilians 
drawn  from  the  St  John’s  Ambulance  Brigade  and  men 


Fia  i.  -Type  of  English  Civil  Ambulance  (si<lo  aiul  rear  view), 


temporarily  enlisted  from  the  Volunteer  Medical  Staf 
Corjwi.  Many  of  the  nursing  sisters  belonged  to  the  Army 
Nursing  Reserve,  who  are  ordinarily  employed  in  the  civi 
hospitals,  but  liuble  to  lie  drafted  to  the  scat  of  war. 

In  the  South  African  war  the  ]«atriotism  and  liberality 
of  the  British  public  furnished  several  general  hospitals 
perfectly  equipped  ami  officered  by  some  of  the  mos 
eminent  iueinliers  of  the  medical  profession  in  the  L’nitci 
Kingdom.  Among  others  may  bo  mentioned  the  Princosi 
Christian,  the  Im|wrial  Yeomanry  (both  field  and  general) 

w i i tho  Port>™«t,  the  Irish,  Scottish,  am 

vV  elhh  hospitals.  In  addition  to  the  staff  of  the* 
hospitals,  several  eminent  surgeons,  including  Sir  Win 
Mac  C^rmac  and  Sir  Frederick  (then  Mr)  Treves,  went  ou 
as  consultants.  These  civil  hospitals  were  staffed  entirely 
by  civilians,  except  that  an  officer  of  the  R.A.M.C.  w* 


attached  to  each  os  administrator  and  organizer ; and 
their  fienionnel  was  made  up  of  physicians,  surgeons, 
nurses,  dressers  (who  were  medical  students,  and  in  some 
cases  qualified  surgeons),  and  servants.  The  numbers  of 
course  varied  according  to  the  size  of  the  hospitals;  in 
the  case  of  the  Portland  hospital  of  100  bods,  for  example, 
the  staff  comprised  4 1 individuals  of  the  various  grades. 

Lastly,  our  wounded  man  is  transferred  to  a hospital 
ship.  This  is  fitted  up  with  comfortable  swinging  cots 
in  airy  wards,  refrigerators,  punkahs  for  hot  weather,  and 
every  other  luxury  which  modern  science  con  supply.  Each 
division  of  an  army  corps  is  supposed  to  have  attached 
to  it,  when  necessary,  a hospital  ship  of  200  or  250 
beds,  which  is  provided  with  medical  officers,  nursing 
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sisters,  and  the  same  staff  and  equipment  as  hospitals 
ashore. 

Tho  medical  staff  of  tho  regular  army  in  the  South  African  war 
in  its  later  stage  comprised  the  following  officers  1 surgwm- 
geueral,  11  colonel!),  41  lieut. -colonels.  183  majors,  71  c*Pt*tnp  *a . 
1 15  lieutenants— total  422  officers.  The  total  strength  of  the  Korai 
Army  Medical  Corps  at  that  time  woh  905,  and  out  of  the  balin' e 
thrre  were  305  officers  employed  in  other  foreign  stations,  an' 
only  118  at  home.  This  bIiows  how  severely  the  war  taxed 
resource*  of  the  coq»s.  Ihobably  there  were  as  raanv  eiri, 
colonial,  and  volunteer  medical  officers  employed  at  the  front 
there  were  army  medical  officers.  Of  the  rank  and  file  of  the  } * 
Army  Medical  Corps  there  were  over  8000  men  employed, 
about  the  *amo  number  of  St.  John  s ambulance  men,  and  otbc 
civilians  and  volunteers.  To  the  army  medical  organisation 
war  time  is  affiliated  that  of  tho  Rod  Crow  Society  and  other 
charitable  associations,  which  during  the  South  African  war  an 
the  medical  services  greatly  by  the  provision  of  clothing,  roone. , 
and  numerous  luxuries  fur  the  sick  and  wounded.  . . 

Tho  materia]  aud  equipment  for  the  Iresrcr  companies,  he 
hospitals,  kc.,  are  stored  in  times  of  peace  at  the  various  he*1  - 
quarters  stations  in  the  United  Kingdom,  and  on  the  orders 
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mobilization  being  issued,  the  personnol  told  off  for  each  unit 
repairs  to  the  allotted  station,  draws  the  equipment  and  transport, 
and  embarks  with  the  brigade  to  which  it  is  attached.  The  trans- 
port of  the  ambulance  department  has  profited  by  the  concentra- 
tion in  strength  of  drugs,  and  the  arrangements  whereby  space  is 
economized.  As  tho  lighting  man  can  carry  in  his  wallet  nourish- 
ment enough  for  thirty-six  houra  in  tho  form  of  an  emergency 
ration  in  a tin  the  size  of  a cigar-case,  and  enough  sweetening 
material  in  the  form  of  saccharine  to  last  him 
a fortnight,  in  a bottle  the  aize  of  a watch,  so 
the  medical  department  can  take  compressed 
tabloids  of  drugs,  each  tabloid  being  a dose,  and 
each  taking  up  about  ono-tenth  of  the  space  the 
drug  woulu  otherwise  occupy ; while  tno  med- 
ical o Ulcers  can  carry  hypodermic  cases,  not  so 
laqje  as  ordinary  cigarette-cases,  containing  a 
syringe  and  hundreds  of  doses  of  highly  con- 
centrated remedies.  The  traction  • engines 
with  the  army  can  supply  steam  - power  for 
X-ray  and  electric -light  work,  ice -making, 

Ac. 

The  American  Civil  War  (1861-05)  marked 
the  commencement  of  the  modem  ambulance 
system.  The  main  feature,  how- 
ever, of  tho  hospital  organization 
throughout  that  campaign  was 
the  railway  hospital  service,  whicn  provided 
for  the  rapid  conveyance  of  the  sick  and 
wounded  to  the  rear  of  tho  contending 
armies.  These  hospital  carriages  (Fig.  2), 
equipped  with  medical  stores  and  appliances 
for  the  transport  of  cases  from  the  front  to 
the  base,  were  rapidly  introduced  into  other  armies,  and  played 
a great  part  in  the  ambulance  service  of  tho  Franco-German 
war.  On  tho  continent  of  Europe,  the  two  rival  military 
Power*,  France  and  Germany,  who  were  not  slow  to  follow  tho 
American  lead,  have  sinco  1871  still  further  developed  and  im- 
proved their  ambulance  systems.  The  German  hospital  service 
for  armies  in  the  field  was  modified  and  extended  by  the  “ Kriegs 
Sanitate ordnung"  of  1878  and  tho  “Kriegs  Etapnon  ordnung  " of 
1887,  which  completed  tho  organization  by  tho  addition  in  time  of 
war  of  numerous  subordinate  offices  and  departments.  The  jieace 
organization  does  not  materially  differ  from  the  English  system. 
The  main  divisions  of  the  ambulance  organization  of  tho  Gorman 
army  in  tho  field  would  now  fall  into  (1)  sanitary  detachments; 
(2)  field  hospitals  ; (3)  flying  hospitals  ; hospital  reserve  depots  ; 
(5)  commissions  of  tranBjtort  ambulance  ; ana  (6)  railway  hospital 
trains.  Tho  whole  administration  of  the  ambulance  service  of 
the  grand  army  in  tho  field  is  in  the  hands  of  the  chief  of  the 
army  sanitary  staff,  who  is  attached  to  headquarters.  Next  in 
command  come  surgcons-general  of  armies  operating  in  the  field, 
surgcous-general  of  army  corjw,  and  under  tlioin  again  surgeons- 
in-chief  of  divisions  and  regiments.  Civil  consul  ting -surgeons 
of  eminence,  notably  professors  from  the  universities,  are  also 
attached  to  the  various  armies  and  divisions  to  co-operato  with 
and  act  as  advisers  to  tho  surgeons  of  tho  standing  military  sur- 
gical staff.  Tho  hospital  transport  service  on  the  lines  of  com- 
munication is  highly  organized,  and  the  hospital  railway  carriages 
are  equipped  on  an  elaborate  Beale.  The  French  ambulance  system, 
finally  settled  by  tho  reglomont  of  1884,  is  organized  on  almost 
identical  lines  with  the  German.  But  the  chief  point  wherein  the 
Gentian  and  French  ambulance  systems  differ  from  the  British 
lies  in  tho  military  organization  of  the  volunteer  assistance 
offered  by  the  various  Rod  Cross  societies  under  the  Genova  flag. 
Whereas  in  France  and  Germany  such  aid  is  officially  recognized 
end  placed  under  direct  military  control,  tho  English  Red  Cross 
societies  act  Bide  by  side  with,  but  independently  of.  tho  military 
ambulance  organization.  In  Germany  the  volunteer  organiza- 
tion is  presided  over  by  an  imperial  commissioner  or  inspector- 
geurral,  appointed  in  peace  time,  who  in  time  of  war  is  attached 
to  the  headquarters  stair.  His  functions  aro  to  control  the 
relations  of  tlio  various  Rod  Cross  societies,  and  to  secure  their 
harmonious  inter-working.  Delegates  appointed  by  him  are 
attached  to  the  various  corps  and  transjiort  commissions.  No 
volunteer  assistance  can  bo  utilized  which  ia  not  entirely  subor- 
dinated to  the  military  control,  and  which  has  not  already  in  iwace 
tune  received  official  recognition,  and  been  organized  on  a skeleton 
Tooting.  Moreover,  only  iwreons  of  Gorman  nationality  can  bo 
employed  under  it  with  tne  armies  in  the  field.  In  tno  case  of 
base  hospitals  situate  in  Germany  itself,  tho  services  of  foreigners 
^J  be  enlisted  by  special  permission  of  the  war  office.  In  France, 
in  the  main,  tho  some  rules  obtain  in  tho  caao  of  tho  volunteer 
hospital  service. 

f n — In  1878  the  British  ambulance  association 

« 8L  Joba  °f  Jerui&lem  was  founded.  Its  object  was  to  render 
first  aid  to  persons  injured  in  accidents  on  the  road,  railway,  or 
»n  any  of  the  occupations  of  civil  life.  As  a result  of  the  initia- 


tive taken  by  this  society,  ambulance  corpa  have  been  formed  in 
most  large  towns  of  the  United  Kingdom  ; and  police,  railway  ser- 
vants, and  workmen  have  been  instructed  how  to  render  “fir*t 
aid”  tending  tho  arrival  of  a doctor  (Fig.  4).  This  Samaritau 
work  has  been  further  developed  and  extended  to  most  [tarts  of  the 
British  Empire,  notably  to  Canada,  Australia,  and  India.  In  the 
United  States  the  civil  ambulance  is  not  general.  Each  city  has  its 
own  system  and  organization.  In  some  tho  ambulance  service  is 
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worked  by  the  nolle*,  as  in  Boston  ; in  others,  notably  New  York, 
by  the  hospitals  (Figs.  5,  6),  whilst  Chicago  boasts  an  admirablo 
ambulance  service  under  municipal  control.  Apart  from  thewt 
“Samaritan"  services,  as  they  may  be  called,  there  is  also  in 
most  of  the  larger  cities  of  America  a specially  organized  police 
ambulance  for  the  rapid  conveyance  of  arrested  persons  to  the 
police  stations.  In  most  of  the  capitals  of  Europe  there  aro  like- 
wise civil  ambulance  organizations  dispensing  “first  aid”  in 
urgent  cases,  but  their  modus  operandi  ia  in  no  special  feature 
distinguishable  from  that  of  the  ambulanco  association  of  St. 
John.  (j.  e.  D.) 

Amedeo  Ferdinando  Marla  dl 
Savoia,  Duke  op  Aosta  (1845-1890),  third  son  of 
Victor  Emmanuel  II.,  king  of  Italy,  and  of  Adelaide,  arch- 
duchess of  Austria,  was  born  at  Turin  on  30th  May  1845. 
Entering  the  army  as  captain  in  1859  he  fought  through  the 
campaign  of  1866  with  the  rank  of  major-general,  leading 
his  brigade  into  action  at  Custozza  and  being  wounded  at 
Monte  Torre.  In  May  1867  he  married  the  I*rincess 
Maria  Carlotta  Del  Pozzo  della  Cisterna.  In  1868  he 
was  created  vice-admiral  of  the  Italian  navy,  but,  two 
years  later,  left  Italy  to  ascend  the  8|ianish  throne,  his 
reluctance  to  accept  the  invitation  of  the  Cortes  having 
been  overridden  by  the  Italian  Cabinet.  On  16th 
November  1870  he  was  proclaimed  king  of  Spain  by  the 
Cortes ; but,  before  he  could  arrive  at  Madrid,  Marshal 
Prim,  chief  promoter  of  his  candidature,  was  assassinated. 
Undeterred  by  rumours  of  a plot  against  his  own  life, 
Amedeo  entered  Madrid  alone,  riding  at  some  distance 
from  his  suite  to  the  church  where  Marshal  Prim’s  body 
lay  in  state.  His  efforts  as  constitutional  king  were 
paralysed  by  tho  rivalry  between  tho  various  Sjionish 
factions,  but  with  the  approval  of  his  father  he  rejected 
all  idea  of  a coup  d'etat.  Though  warned  of  a plot  against 
his  life  (18th  August  1872)  he  refused  to  take  precautions, 
and,  while  returning  from  Buen  Retire  to  Madrid  in 
company  with  the  queen,  was  repeatedly  shot  at  in  Via 
A venal.  Tho  royal  carriage  was  struck  by  several  revolver 
and  rifle  bullets,  the  horses  wounded,  but  its  occujtants 
escaped  unhurt.  A period  of  calm  followed  the  outrage. 
On  11th  February  1873,  however,  Amedeo,  abandoned  by 
his  partisans  and  attacked  more  fiercely  than  ever  by  his 
opponents,  signed  his  alnlication.  Upon  returning  to 
Italy  he  was  cordially  welcomed  aud  reinstated  in  his 
former  jtosition.  His  consort,  whose  health  had  been 
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undermined  by  anxiety  in  Spain,  died  on  3rd  November 
1876.  Not  until  lltli  September  1888  did  Amedeo  con- 
tract his  second  marriage  with  his  niece,  Princess  Lctitia 
Bonaparte.  Less  than  two  years  later  (18th  January 


1 890)  he  died  at  Turin  in  the  arms  of  his  elder  brother, 
King  Humbert  L,  leaving  four  children— the  duke  of 
Aosta,  the  count  of  Turin,  tho  duke  of  the  Abram,  and  the 
duko  of  Salewi.  (D*  w*  *•) 


AMERICA. 


THE  historical  accident  that  resulted  in  the  use  of  a 
single  name,  America,  for  the  i*iir  of  continents  that 
has  a greater  extension  from  north  to  south  than 
o<oer*i  any  otllcr  continuous  land  area  of  the  globe, 
tormtioo.  ^ had  gonjy  justification  in  recent  years,  since 
geological  opinion  has  begun  to  turn  in  favour  of  the 
theory  of  the  tetrahedral  deformation  of  tho  earth  s crust 
as  affording  explanation  of  the  grouping  of  continents  and 
oceans.  America,  broadening  in  the  north  as  if  to  Rjmn 
the  oceans  by  reaching  to  its  neighbours  on  the  cast  and 
west,  tapering  between  vast  oceans  far  to  the  south  where 
the  nearest  land  is  in  the  little-known  Antarctic  regions, 
roughly  presents  the  triangular  outline  that  is  to  be 
expected  from  tetrahedral  warping ; and  although  greatly 
broken  in  the  middle,  and  standing  with  the  northern  and 
southern  parts  out  of  a meridian  line,  America  is  never- 
theless the  best  witness  among  the  continents  of  to-day  to 
the  tetrahedral  theory.  There  seems  to  be,  however,  not 
a unity  but  a duality  in  its  plan  of  construction,  for  the 
two  parts,  North  and  South  America,  resemble  each  other 
not  only  in  outline  but,  roughly  speaking,  in  geological 
evolution  also ; and  the  resemblances  thus  discovered  are 
the  more  remarkable  when  it  is  considered  how  extremely 
small  is  the  probability  that  among  all  the  possible  com- 
binations of  ancient  mountain  systems,  modem  mountain 
systems,  and  plainA,  two  continents  out  of  five  should 
present  so  many  points  of  correspondence.  Thus  regarded, 
it  becomes  reasonable  to  suppose  that  North  and  South 
America  have  in  a broad  way  been  developed  under  a 
succession  of  somewhat  similar  strains  in  tho  earth's 
crust,  and  that  they  are,  in  so  far,  favourable  witnesses 
to  the  theory  that  there  is  something  individual  in  tho 
plan  of  continental  growth.  Tho  chief  points  of  corro- 
K]K>ndenco  between  these  two  great  land  masses,  besides 
tho  southward  tapering,  are  as  follows: — (1)  The  areas 
of  ancient  fundamental  rocks  of  the  north-east  (Lauren- 
tian  highlands  of  North  America,  uplands  of  Guiana 
in  South  America),  which  have  remained  without  signi- 
ficant deformation,  although  suffering  various  oscilla- 
tions of  level,  since  ancient  geological  times ; (2)  the 
highlands  of  tho  south-east  (Appalachians  and  Brazilian 
highlands)  with  a north-east  south-west  crystal  lino  axis 
near  the  ocean,  followed  by  a belt  of  deformed  and  meta- 
morphosed early  Palaeozoic  strata,  ami  adjoined  farther 
inland  by  a dissected  plateau  of  nearly  horizontal  later 
Palieozoic  formations — all  greatly  denuded  since  the  ancient 
deformation  of  the  mountain  axis,  and  seeming  to  owe 
their  present  altitude  to  broad  uplifts  of  comparatively 
modern  geological  date ; (3)  tho  complex  of  younger 
mountains  along  the  western  side  of  the  continents 
(Western  highlands,  or  Cordilleras,  of  North  America  j 
Andean  Cordilleras  of  South  America)  of  geologically 
modern  deformation  and  upheaval,  with  enclosed  basins 
and  nbumiant  volcanic  action,  but  each  a system  in  itself, 
disconnected  and  not  standing  in  alignment ; (4)  con- 
fluent lower  lands  between  the  highlands,  giving  river 
drainage  to  the  north  (Mackenzie,  Orinoco),  east  (St 
Lawrence,  Amazon),  and  south  (Mississippi,  La  Plata). 
Differences  of  dimension  and  detail  are  numerous,  but  they 
do  not  suffice  to  mask  what  seems  to  be  a resemblance  in 
general  plan.  Indued,  some  of  the  chief  contrasts  of  tho 


two  continents  arise  not  so  much  from  geological  unliko- 
ness  as  from  their  unsynunetrical  situation  with  respect  to 
the  equator,  whereby  the  northern  one  lip  mostly  in  the 
temperate  zone,  while  the  southern  one  lies  mostly  in  the 
torrul  zone.  North  America  is  bathed  in  frigtd  waters 
around  its  brood  northern  shore. ; its  mountains  bear  huge 
glaciers  in  the  north-west ; tho  outlying  area  of  Greenland 
in  the  north-east  is  shrouded  with  ice ; and  in  geologic- 
ally recent  times  a vast  ico-sheet  has  spread  over  its 
north-eastern  third  ; while  wane  waters  bring  core!*  to  its 
southern  shores.  South  America  has  warm  waters  and 
corals  on  the  north-east,  and  cold  waters  and  glaciers  oul> 
on  its  narrowing  southern  end.  If  the  s yin  me  ry  is 

| so  noticeable  in  geological  history  had  extended  to  climate 
1 as  well,  many  geographical  features  might  now  present 
likenesses  instead  of  contrasts.  . . 

When  America  is  compared  with  the  continents  of  the 
Old  World,  an  important  correspondence  is  found  Iff*®” 
its  northern  member  and  the  greater  jeirt  of  Eurasia ; but 
here  the  corresponding  parts  are  reversed,  right  and  W t 
like  the  two  hands.  The  Laurontian  highlands  i^reo  wt 
Scandinavia  and  Finland,  both  having  escaped  <*bfo™»t  ™ 
since  very  ancient  times.  A series  of  water  bodies  (the 
Great  lakes  in  North  America,  the  southern  Baltic,  wdh 
Onega,  Ladoga,  te,  in  Europe)  occupy  depressions  that 
are  associated  with  the  boundary  between  the  very  ancient 
lands  and  their  less  ancient  covering  strata.  The  °io 
worn -down  and  re-elevated  Appalachian  nioiuitaimof 
south-eastern  North  America  agree  well  with  the  a 
cvnian  mountains  of  simitar  history  m middle i Enrol* 
(Ardennes,  Slate  mountains  of  the  middle  Kbit*, 
range  entering  the  Atlantic  at  one  end  (™  N°™ 
and  Newfoundland  ; in  Brittany,  Wales,  and  Ireland^  ual 
dipping  tinder  younger  formations  at  the  other, 
younger  ranges-  seldom  recognized 
they  are  mostly  submerged  m the  American  modi 
(Gulf  of  Mexico  and  Caribbean  Sea  , but  of  g^»^lute 
relief  and  with  crests  rising  in  the  larger  c 
islands — may  bo  compared  with  the 
southern  Europe  (Pyrenees,  -Ups,  Caucasus)  bord  g 
classic  Mediterranean  and  the  seas  farther  . 

central  plains  of  North  America  correspond _ well  with 
plains  of  Russia  and  western  Siberia;  boths  re 
great  enclosed  water  laxlics  on  tho  south  to  the  Arete 
Ocean,  and  both  are  built  of  undisturbed  1‘alaozo.c  stoto 
toward  tho  axis  of  symmetry  and  of  younger  s - 

from  it.  Finally,  the  Western  highlands  of  o( 

may  be  compared  with  the  great  moan  tain  co  P . q 
central  and  eastern  Asia.  In  this  remnrka»e  ^ 

of  resemblances,  we  find  one  of  the  best  proo 
continental  unity  of  Eurasia,  however  in  epe 
Europe  and  Asia  should  liave  been  developed  on  a ^ 
hedral  earth,  and  however  fully  tho  reparation  of  the*, 
two  grand  divisions  is  demanded  on  histonca  ^ , 

tical  grounds.  Moreover,  the  resemblances  thus  _ 
controvert  the  idea,  prevalent  when  ^geology_  ....  i 
advanced  than  to-day,  that  tho  New  \\  or  <J  . 
discovery  is  an  “old  world"  geologieaH)>  am  n ^ 
Old  World  of  history  is  geologically  M*-”  of 
, worlds  are  so  old,  and  l>oth  share  so  well  L ^ 

I successive  geological  changes  from  the  mos  anc 
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the  most  modem  periods,  that  neither  can  regard  the 
other  as  older  or  younger  than  itself.  No  simple 
generalization  is  admissible  concerning  the  age  of  any- 
thing whose  history  is  bo  complicated  as  that  of  a 
continent 

The  climatic  contrasts  between  North  and  South 
America  are  replaced  by  several  climatic  similarities 
between  North  America  and  Eurasia.  The  Appalachians 
and  the  Hercynian  mountains  of  middle  Europe  both 
contain  extensive  coal  deposits  of  similar  geological  age, 
thus  indicating  a climatic  and  geographic  resemblance  at 
a time  of  great  antiquity.  The  Laurentian  highlands  and 
the  Scandinavian  highlands  were  both  heavily  and  repeat- 
edly glaciated  in  recent  geological  times,  and  the  ice 
sheets  that  crept  out  on  all  sides  from  those  centres 
spread  far  over  the  lower  lands  to  the  south  and  away 
from  the  axis  of  symmetry  towards  the  continental  in- 
terior, scouring  the  central  highlands  and  leaving  them 
rocky  and  barren,  strewing  extensive  drift  deposits  over 
the  peripheral  areas,  and  thus  significantly  modifying  their 
form  and  drainage ; while  the  much  loftier  mountain 
ranges  of  western  America  and  central  Asia  suffered, 
singularly  enough,  a far  less  extensive  glaciation.  At 
the  present  time,  the  plentiful  and  well-distributed  rainfall 
of  the  continental  border  on  either  side  of  the  Atlantic  is 
succeeded  by  an  increasing  aridity  towards  tho  continental 
interior,  until  the  broad  plains  that  rise  towards  the 
distant  mountain  complexes  are  comparatively  barren  or 
even  desert.  Within  each  greater  mountain  area  exten- 
sive interior  drainage  basins  are  found  holding  salt  lakes, 
and  the  suspected  former  extension  of  these  lakes  in 
central  Asia  agrees  well  with  the  proved  extension  of  the 
lacustrine  conditions  in  western  North  America.  In 
matters  of  temperature,  however,  there  are  certain  con 
trusts,  as  will  be  more  fully  stated  below  when  the  ques- 
tion of  climate  is  d:3cussed. 

North  America. 

The  following  sketch  of  the  geological  development  of 
North  America  considers  the  larger  physiographic  divisions 
in  the  order  already  presented. 

The  extensive  area  of  ancient  crystalline  rocks  (Archaean), 
stretching  from  Labrador  past  Hudson  Bay  to  the  Arctic 
f nnmilam  ^cuan*  *8  greatly  disordered  structure,  and 
highland*.  hence  must  have  once  had  a mountainous  form. 

Moreover,  the  crystalline  texture  and  deformed 
foliation  of  the  rocks  prove  that  the  surface  now  seen 
was  once  buried  deep  beneath  the  surface  of  an  earlier 
time,  for  only  at  great  depths  can  such  texture  and 
foliation  be  acquired.  Both  these  lines  of  evidence  lead 
to  the  conclusion  that  the  moderate  relief  prevalent  over 
the  existing  Laurentian  region  is  the  work  of  (icr-severing 
erosion  during  a long  continuance  of  dry  land  conditions, 
and  hence  that  the  region  must  be  regarded  as  one  of 
those  worn-down  mountain  systems  which  so  eloquently 
testify  to  the  vast  duration  of  geological  time.  But  the 
fall  value  of  this  testimony  is  appreciated  only  when  it  is 
discovered  that  the  worn-down  old  land  is  gently  over- 
lapped, chiefly  around  the  south  and  west,  and  south  of 
Hudson  Bay,  by  very  early  Paleozoic  strata  which  rest 
upon  the  eroded  surface  of  the  crystallines,  thus  proving 
that  the  destruction  of  the  ancient  mountains  had  already 
been  accomplished  before  sonic  of  the  oldest  fossil iferous 
formations  of  the  world  had  been  deposited.  All  the 
evidence  goes  to  prove  that  from  then  to  now  the  Lauren- 
tum  region  has  been  relatively  quiescent,  as  if  the  forces 
of  deformation  had  been  exhausted  by  their  efforts  in  the 
«wlier  ages  of  the  earth’s  history.  In  all  subsequent 
tune  there  have  been  here  no  such  great  crushings  and 
upheavals  as  have  occurred  elsewhere,  but  only  moderate 
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oscillations  of  level,  one  of  which  allowed  the  transgression 
of  the  ancient  sea  in  which  the  overlapping  strata  were 
deposited,  while  another  of  much  more  modern  date  gave 
the  region  its  present  highland  altitude  (1000  to  2000  feet; 
mountains  near  the  labrador  coast,  8000  feet),  again  offer- 
ing it  to  the  forces  of  erorion. 

It  is  this  ancient  Laurentian  area  that  the  earlier 
geologists  named  the  4(  Continental  Nucleus,”  as  if  it  had 
been  the  first  part  of  North  America  to  rise  from  the 
primeval  waters  of  an  assumed  universal  ocean.  The 
“ Archaean  V,”  formed  by  the  two  arms  of  the  Laurentian 
oldland  stretching  from  Labrador  to  the  Arctic,  between 
which  Hudson  Bay  is  included,  has  been  repeatedly  de- 
scribed as  the  oldest  area  of  the  continent,  the  beginning 
around  which  many  later  additions  have  built  the  existing 
outlines ; and  as  such  it  has  been  adduced  in  favour  of 
the  theory  of  the  permanence  of  continents.  But  when 
thus  stated,  the  half  of  the  story  in  favour  of  this  theory 
is  not  told.  Hudson  Bay  is  not  due  to  a primitive  failure 
of  elevation  between  the  arms  of  tho  “ Archaean  V”;  it 
is  not  a deep  basin  whose  floor  has  never  emerged  from 
the  primeval  ocean,  but  an  ancient  and  comparatively 
shallow'  depression  in  a pre-existent  land,  over  which  the 
sea  flowed  as  the  surface  sank  below  sea -level.  South 
and  wrest  from  the  “ Archlean  Nucleus,”  the  Cambrian 
strata  of  tho  medial  plains  of  North  America  are  found  to 
lie,  wherever  their  base  is  discovered,  on  a foundation 
that  possesses  all  the  essential  features  of  the  Laurentian 
oldland.  This  relation  is  found  all  around  tho  Adiron- 
dack mountains  in  New  York,  along  the  Appalachians 
southward  to  Georgia,  through  the  Mississippi  basin  in 
Wisconsin  and  Missouri,  and  beyond  in  Texas,  and  farther 
west  in  the  Black  Hills,  as  well  as  certain  point*  in  the 
Rocky  Mountains  region.  Hence  the  pre-Cambrian  land 
surface  of  the  continent  must  have  had  not  only  a vastly 
greater  area  than  was  formerly  attributed  to  it,  but  also 
an  earlier  origin ; for  at  the  time  when  it  was  thought  by 
the  older  geologists  to  be  first  rising  from  tho  primeval 
ocean,  it  is  now  proved  to  have  been  slowly  sinking  after 
a prolonged  land  existence.  Tho  crystalline  Archaean 
rocks  in  tho  Laurentian  region  and  its  scattered  fellows 
cannot  possibly  be  explained  as  a primitive  sea  bottom, 
rising  above  sea-level  to  make  the  beginning  of  a continent 
and  receiving  Cambrian  strata  upon  its  still  submerged 
borders,  but  only  as  portions  of  an  already  old  and  deeply- 
denuded  land  area,  which  was  in  pro-Cambrian  time  much 
larger  than  the  visible  Laurentian  area  of  to-day,  and 
which  was  reduced  to  perhaps  half  its  primeval  dimensions 
by  a gradual  submergence  beneath  the  transgressing  sea 
in  which  the  Cambrian  sediments  were  laid  down.  We 
are  thus  led  to  believe  that  much  of  the  continent  of 
to-day  was  a continent  in  the  earliest  geological  times,  and 
that  tho  6eas  which  partly  covered  it  in  Fnkeozoic  and 
Mesozoic  time  were  due  to  partial  submergence,  not  to 
(Martial  emergence.  Furthermore,  all  the  marine  strata 
that  now  stretch  over  a large  (iart  of  what  is  believed  to 
have  been  the  ancient  continental  surface  are  of  relatively 
shallow  water  origin  ; none  of  them  bear  any  close  re- 
semblance to  the  deposits  of  the  deep  oceans  that  have 
l icon  so  well  studied  in  tho  last  thirty  years.  Hence  the 
Palwozoic  and  Mesozoic  seas  of  North  America  were  not 
deep  oceans,  and  as  far  as  this  continent  is  concerned  it  is 
by  no  means  admissible  to  assume,  as  some  of  the  earlier 
geologists  did,  that  the  position  of  continents  and  oceans 
have  repeatedly  changed  places.  Tho  testimony  of  the 
rocks  is  decidedly  in  favour  of  Dana’s  view  that  continental 

1 masses  are  relatively  permanent,  and  hence  also,  as  far  as 
stability  is  concerned,  in  favour  of  the  theory  of  a tetra- 
hedral earth. 

I The  early  history  of  the  Laurentian  region  has  been 
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dwelt  upon  because  of  it*  great  importance  in  the  history  J toccne,  when  the  Laurentian  uplands  became  the  centres 
of  the  continent,  and  because  its  history  has  so  generally  from  which  the  ico  sheets  of  the  Glacial  period  spread  out 
been  misunderstood  To  these  reasons  may  bo  added  a on  all  sides.  As  a result  of  this  late  chajrter  in  the  history 
third : through  Paheozoic  and  Mesozoic  time  the  history  of  the  region,  the  weathered  soils  of  earlier  periods  were 
of  the  Laurentian  region  is  for  the  most  part  a blunt  swept  away  along  with  an  unknown  amount  of  firm  rock, 
Records  are  wanting  from  the  early  Paheozoic  to  the  Pleis-  leaving  bore  ledges,  scattered  boulders,  and  gravelly  drift 
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Sketch  Map  or  North  America. 


today  upon  a rugged  upland  without  mountains  (except 
ui  north-east  Labrador),  but  diversified  by  innumerable 
kuoba  and  hollows.  The  drainage  of  the  region  lias  thus  i 
been  thrown  into  disorder ; large  and  small  lakes  and 
marshy  hollows  abound  ; the  streams  are  repeatedly  in*  1 
temipted  by  rapids,  and  frequently  split  into  two  or  more 
channels,  enclosing  islands  many  miles  in  length.  They 
are  the  only  highways  of  this  thinly  inhabited  region. 


The  Apjjalachian  province  U a generally  hilly  and  moun- 
tainous belt,  stretching  from  Newfoundland  to  AJabwaa. 
It  seems  for  the  most  part  to  have  belonged 
in  the  earliest  times  to  tho  great  pre-Cambrian 
land  area,  of  which  the  Laurentian  highland  biIbiat*4s- 
is  the  more  manifest  representative  ; for  where- 
ever  the  Ixaanl  members  of  the  Palccozoic  sedimentary  seriee 
are  found  in  the  Appalachians,  they  rest  upon  a floor  of 
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denuded  Archaean  rocks,  and  tho  lowest  layers  are  largely 
composed  of  Arcluean  detritus.  This  province  must,  how- 
ever, be  set  aside  from  the  undisturbed  Lauren tian  region 
because  of  the  repeated  movements  of  depression,  deforma- 
tion, and  elevation  that  it  has  suffered,  generally  along  a 
north-east  south-west  trend,  causing  the  successive  alter- 
nations of  heavy  deposition,  and  almost  equally  heavy 
denudation  that  have  prevailed  with  varying  intensity 
during  the  whole  stretch  of  geological  time  covered  by  tho 
foesiliferous  record.  The  earliest  important  mountain- 
making  disturbances  interrupted  the  conditions  of  de- 
lation in  Cambrian  time,  and  produced  what  has 
been  called  the  Green  Mountain  system.  A later,  and 
probably  greater,  disturbance,  with  its  climax  at  the  close 
of  Carboniferous  time,  established  the  Appalachian  Moun- 
tain system  ; but,  as  understood  to-day,  the  “ Appalachian 
revolution  ” of  the  older  geologists  should  be  regarded  as 
a long-lasting  process,  perhaps  intermittently  enduring  as 
long  as  the  whole  of  Carboniferous  time.  A subordinate 
period  of  deposition  and  deformation  occurred  early  in 
Mesozoic  time,  marked  by  the  accumulation  and  disturb- 
ance of  several  basins  of  the  Newark  formation,  roughly 
corresponding  to  the  Triassic  of  Europe. 

The  Appalachian  mountains  of  to-day  were  formerly 
regarded  as  the  unconsumed  remnants  of  the  chief  Appa- 
lachian uplift ; but  it  is  now  generally  agreed  that  Mesozoic 
erosion  reduced  the  greater  part  of  the  range  to  a lowland 
of  moderate  or  small  relief,  leaving  only  isolated  groups 
of  subdued  mountains  in  the  areas  of  the  most  resistant 
rocks,  and  that  the  altitude  and  form  of  the  mountains  are 
chiefly  the  result  of  the  Tertiary  elevation  and  dissec- 
tion of  the  previously  worn -down  mass, — tho  additional 
height  thus  given  in  Tertiary  time  to  tho  pre-existent 
subdued  mountain  groups  making  them  now  the  loftiest 
areas  of  the  range,  as  in  the  White  Mountains  of  Now 
Hampshire  (Mount  Washington,  6293  feet),  and  the  Black 
Mountains  of  North  Carolina  (Mount  Mitchell,  6711  feet). 
It  is  interesting  to  note  that  the  axis  of  Tertiary  elevation 
is  nearly  parallel  to  and  closely  associated  with  the  axes 
of  the  earlier  disturbances,  but  it  lies  somewhat  to  the 
north  west  of  its  predecessors,  and  therefore  involves  con- 
siderable areas  of  flat-lying  Palaeozoic  strata  on  the  inner 
side  of  the  previously  disturbed  belt  from  New  York  to 
Alabama,  thus  producing  what  is  known  as  tho  Allegheny 
plateau  (altitudes,  2000  to  4000  foot).  It  should  bo  added 
that  the  Osark  plateau  of  Missouri  and  the  Ouachita  moun- 
tains on  the  south  in  Arkansas  and  farther  west  are  related 
to  one  another  in  much  the  same  way  as  tho  Allegheny 
plateau  and  the  middle  ranges  of  the  Appalachians — the 
two  pairs  corresponding  to  a remarkable  degree  in  regard 
to  conditions  of  ancient  accumulation,  mediaeval  deforma- 
tion and  denudation,  and  more  modern  uplift  and  dissec- 
tion; it  is,  therefore,  admissible  to  classify  this  western 
group  of  uplifts  as  an  annex  to  the  normal  Appalachians. 
Numerous  and  extensive  coal  seams  occur  in  the  worn- 
down  Appalachians  of  Nova  Scotia,  Pennsylvania,  and 
Alabama,  as  well  as  in  the  Allegheny  plateau  from  Penn- 
sylvania to  Alabama,  and  in  the  extension  of  the  same 
strata  through  the  Ohio  and  middle  Mississippi  basins. 

The  eastern  coast  of  the  continent  has  a ragged  shore 
line  from  Maine  to  Greenland,  with  numerous  submerged 
lowlands  and  valleys  forming  bays,  and  as  many  uplands 
nnd  ridges  outstretching  in  promontories  and  islands ; 
this  being  tho  result  of  the  summation  of  many  move- 
ments of  the  land,  whose  total  gives  an  increasing  measure 
of  depression  to  the  north  where  an  archipelago  at  last 
replace  what  was  probably  once  a corner  of  the  continent ; 
hut  the  measure  of  the  depression  is  uncertain,  because  of 
the  doubt  regarding  tho  depth  beneath  sea-level  to  which 
the  Pleistocene  glaciers  may  have  worn  the  prc-Glacial 
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I valleys.  South  of  New  England,  along  tho  Atlantic  coast, 
and  around  the  border  of  the  gulf  into  Mexico,  the 
dominating  movement  of  the  land  in  late  geological 
periods  has  been  upward  with  resjiect  to  sea-level,  where- 
by a former  sea  bottom,  on  which  the  land  waste  of 
Cretaceous  and  Tertiary  times  had  been  outspread,  was 
revealed  as  a coastal  plain,  across  which  the  rivers  of  the 
former  land  area  now  extend  their  courses,  from  the  old 
shore  line  to  the  new.  Part  of  the  same  plain,  still  sub- 
merged, forms  the  “ continental  shelf  ” of  the  mid-Atlantic 
border.  Florida  seems  to  be  a projecting  swell  of  this 
shelf,  around  whose  extremity  coral  reefs  have  boon 
added,  but  whose  greater  mass  Ls  still  under  a shallow  sea 
cover.  Along  the  ragged  coast  in  the  north  a moderate 
and  very  modern  movement  of  elevation  has  laid  bare 
clay-floored  lowlands  that  were  lately  beneath  the  sea,  as 
in  the  plain  of  the  lower  St  Lawrence  valley,  while 
along  the  coastal  plain  of  the  south  a slight  movement 
of  depression  has  drowned  a number  of  low  valley  floors, 
producing  shallow  arms  of  the  sea,  as  Chesapeake  Bay, 
Albemarle  and  Pamlico  Sound,  and  Mobile  Bay. 

The  great  complex  of  mountains  in  the  Western  high- 
lands, sometimes  styled  the  Cordilleras  of  North  America 
(the  Kocky  Mountains  being  the  eastern  members 
of  the  system  in  the  United  States  and  Canada),  TbtCar - 
differ  from  the  Laurentian  and  Appalachian  JvorfjT*  °* 
regions  in  having  suffered  numerous  disorderly  Amcric*. 
movements  at  dates  so  recent  that  the  existing 
relief  of  tho  region  bears  a significant  relation  to  its 
irregular  uplifts ; a relation  that  doubtless  once  obtained 
in  the  older  mountain  areas  of  the  east,  where  it  has  now 
been  obliterated  by  erosion.  It  is  not,  however,  only  in 
modern  geological  periods  that  mountain-making  disturb- 
ances have  prevailed  in  tho  regions  of  the  Western  high- 
lands ; their  geological  history  is  one  of  repeated  and  long 
continued  movement — the  mins  of  the  more  ancient  up- 
heavals supplying  materials  for  the  strata  of  newer  ranges. 
For  example,  in  Canada  an  axial  belt  of  ancient  rocks  is 
bordered  on  the  east  and  west  by  stratified  formations  of 
enormous  thickness  (40, OCX)  to 60,000  feet),  those  on  the  west 
including  a large  share  of  contemporaneous  volcanic  mate- 
rials ; all  three  belts  having  been  deformed  and  upheaved,  as 
well  as  deeply  dissected  in  the  later  chapters  of  geological 
time.  It  is,  however,  important  to  note  that  the  interval 
between  Palaeozoic  and  Mesozoic  time,  in  which  mountain- 
making disturbances  were  so  general  in  western  Europe  and 
eastern  North  America  that  the  older  geologists  thought 
them  to  he  of  world  wide  extent,  was  here  generally  passed 
over  in  relative  quiet,  so  that  continuous  sedimentation 
produced  in  certain  districts  a conformable  series  of  de- 
posits from  Silurian  to  Cretaceous  time.  Furthermore, 
the  Carboniferous  period,  which  gained  its  name  from  the 
extensive  cool  deposits  that  were  then  formed  in  western 
Europe  and  eastern  North  America,  was  a marine  lime- 
stone-making period  in  the  Cordilleran  region.  If  the 
science  of  geology  had  had  its  origin  on  the  I^icific  side  of 
America,  some  of  its  early  generalizations  would  have 
been  very  different  from  those  which  gained  credence  in 
the  lands  bordering  the  North  Atlantic. 

There  is  hero  exemplified,  as  might  be  expected  in  a 
region  extending  over  3000  miles  from  Alaska  to  southern 
Mexico,  and  measuring  over  1000  miles  in  breadth  at  its 
middle,  a great  variety  of  plateau  and  mountain  structures. 
The  brood  upheaval  of  adjacent  blocks  of  earth-crust  with- 
out significant  tilting  or  disturbance  has  produced  the 
plateaus  of  Arizona  and  Utah.  Some  of  the  simplest  and 
youngest  mountain  ridges  in  the  world  are  to  be  found  in 
the  broken  and  tilted  lava  blocks  of  southern  Oregon. 
Tilted  blocks  on  a larger  scale,  much  more  affected  by 
processes  of  sculpture,  are  found  in  the  lofty  St  Elias 
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Alps  of  Alaska,  the  site  of  6ome  of  the  greatest  glaciers 
in  the  world.  The  wall  of  a huge  fracture,  now  elaborately 
carved,  constitutes  the  western  slope  of  the  W&hsatch 
range,  facing  the  desert  basin  of  Utah.  Ranges  of  a 
relatively  simple  arch  structure  are  seen  in  the  Uinta 
mountains  of  Wyoming  and  Utah.  Arched  upheavals 
also  characterize  the  front  range  of  the  Rocky  Mountains 
proper  in  Colorado  and  Wyoming  and  in  the  Black  Hills 
of  South  Dakota,  bending  up  the  strata  of  the  adjacent 
plains  iti  the  simplest  fashion,  and  producing  dome-like 
mountains,  now  deeply  dissected  by  outflowing  consequent 
streams.  A remarkable  change  occurs  in  the  structure  of 
the  Rocky  Mountains  north  of  the  Missouri  river  in 
Montana  and  northward  into  Canada,  where  the  front 
range  is  of  synclinal  or  trough  structure,  with  the 
youngest  instead  of  the  oldest  rocks  along  the  axis,  while 
the  strata  of  the  plains  are  bent  down  and  overridden  in 
the  most  abnormal  manner.  Indeed,  mountain  structure 
occurs  of  so  great  diversity  in  various  parts  of  the 
Cordillcran  region  as  to  elude  general  description.  The 
disturbances  extend  directly  to  the  western  coast  line, 
including  not  only  the  coast  range  of  California,  but  the 
peninsular  area  of  Lower  California  (belonging  to  Mexico) 
and  the  detached  mountainous  islands  of  British  Columbia 
and  Alaska. 

Volcanoes  of  commanding  form  here  and  there  domi- 
nate the  plateaus  and  mountains.  Orizalo,  Popocatepetl 
and  their  neighbours,  terminating  the  Cordilleran  system 
in  Mexico  ; Mount  San  Francisco,  bearing  snow  and  Arctic 
plants  above  the  nearly  desert  plateau  of  Arizona  ; Mount 
Shasta,  with  small  glaciers  in  northern  California ; Mount 
Rainier,  with  extensive  glaciers  surmounting  the  Cascade 
range  of  Washington;  Mount  Wrangell  in  Alaska,  and 
farther  on  the  many  cones  in  the  curved  chain  of  the 
Aleutian  islands : all  these  have  been  heaped  up  around 
vents  through  which  their  lavas  rose  from  some  deep 
source.  Vast  lam  floods  have  been  poured  out  at  different 
times.  Extensive  lava  beds,  barren  and  rugged,  cover 
large  areas  in  north-eastern  California.  The  basins  of 
Snake  and  Columbia  rivers  in  Idaho  and  Washington  are 
flooded  with  older  and  more  extensive  lava  sheets,  whoso 
borders  are  varied  by  promontories  and  islands  of  the 
11  mainland.”  Still  older  lava  flows  in  British  Columbia 
are  now  deeply  dissected  by  the  branches  of  Frazer  river, 
and  remain  only  in  disconnected  upland  areas.  High 
plateaus  in  Ltah  arc  protected  by  a heavy  lava  capping, 
the  result  of  great  eruptions  before  the  plateaus  were  up- 
lifted. Here  and  .there  rise  dome -like  mountains,  the 
result  of  the  underground  intrusion  of  lavas  in  cistern-like 
spaces,  forming  “ laccoliths,”  and  blistering  up  the  over- 
lying  strata.  Thus,  by  mountain  upheaval  or  volcanic 
eruption,  great  altitudes  have  been  gained.  Where  the 
uplift  has  been  strong,  ranges  of  truly  Alpine  form  with 
extensive  snow-fields  and  glaciers  occur,  as  in  the  {Selkirk 
range  of  Canada  (now  traversed  by  the  Canadian  Pacific 
railway),  and  again  in  Alaska.  Heights  of  12,000  and 
14,000  feet  are  exceeded  by  numerous  summits  in  the 
central  part  of  the  system  ; but  the  dominating  {teaks  are 
found  far  in  the  north-west  and  in  the  south.  Several 
mountains  in  Alaska  exceed  18,000  feet  (Mount  McKinley 
J601  ' Mount  L°g&n>  19,500  feet ; Mount  St  Elias’ 
*5*)  f ant*  the  great  Mexican  volcanoes  rise  nearly 
a«  high  (Orizaba,  18,250  feet).  Widespread  plateaus  main- 
tain upland  altitudes  of  more  than  a mile  over  vast  areas. 

As  in  all  regions  of  great  altitude,  the  erosion  of  valleys 
progressed  on  a magnificent  scale  in  the  Cordilleran 
region,  and  the  actual  form  of  many  of  its  {arts  is  more 
r,f  IS?  °f  BCU,Ptur*ng  than  of  uplifting.  The  plateaus 
are  t~v*"ed  l,y  <k*P  cafiooi  of  the 
Colorado  nver  mid  it«  branches,  at  places  a mile  deep,  and 


with  elaborately  carved  walls,  from  which  the  most  im- 
pressive lessons  have  been  learned  regarding  the  origin  of 
valleys  by  river  action.  Upon  the  plateaus  themselves, 
j long  and  ragged  cliffs  of  recession  attest  an  even  greater 
| work  of  erosion  than  the  caflons.  In  all  the  mountain  ranges 
! except  those  of  youngest  uplift,  valleys  have  been  actively 
eroded,  sometimes  producing  steep  peaks  as  in  Mount 
I A&siniboine  (11,500  feet)  in  the  Canadian  Rockies,  rival- 
I ling  the  Swiss  Matterhorn  in  sharpness  of  form ; but  the 
greater  number  of  summits  have  been  worn  to  roughly 
pyramidal  form  between  wide -flaring  valleys,  and  the 
mountain  flanks  have  thus  come  to  be  extensively  covered 
with  rock  waste  lying  on  slopes  of  relatively  uniform 
declivity.  Some  of  the  ranges  are  in  a second  cycle  of 
dissection,  having  been  once  worn  down  to  moderate 
relief  and  now  being  elevated  for  renewed  erosion ; the 
Sierra  Nevada  of  California  is  believed  to  lie,  in  {art,  of 
this  history,  having  at  least  in  its  central  and  northern 
parts  been  well  reduced  and  now  again  enjoying  a 
mountainous  character  in  virtue  of  a later  slanting  uplift 
en  /floe,  with  rapid  descent  on  its  eastern  fractured  face. 
Other  ranges,  almost  completely  worn  down,  still  remain 
low,  as  in  south-eastern  California,  where  they  are  now 
represented  by  gently  sloping  rock  floors  veneenri  with 
gravel  and  retaining  only  small  remnants  of  their  original 
mass  still  unoonsumed ; thus  the  end,  as  well  as  the 
beginning,  of  the  cycle  of  erosion,  together  with  many 
complications  of  its  progress,  arc  illustrated  in  different 
jiart.s  of  this  great  and  varied  mountain  system.  In  the 
fiorded  coast  of  Alaska,  signs  of  intense  glacial  erosion  are 
seen  in  the  discordant  junction  of  the  “ hanging  ” lateral 
valleys  and  the  deep  trunk  valleys — the  floors  of  the 
former  luring  cut  off  on  the  walls  of  the  latter. 

Fitting  complements  of  the  deeply -eroded  mountains 
are  found  in  the  great  accumulations  of  mountain  waste 
now  occupying  basins  of  depression  between  the  various 
ranges,  as  in  Mexico,  Utah,  Nevada,  Montana,  and  else- 
where. Erosion  and  transjKirtation  here  combine  to  build 
up  the  floors  of  the  basins  with  the  waste  of  the  surround- 
ing highlands ; a result  that  is  peculiarly  beneficial  in 
Mexico  where  the  climate  of  the  plateau  basin  is  rendered 
relatively  temperate  by  reason  of  its  altitude,  and  where 
the  surface  is  easily  habitable  by  reason  of  its  smoothness* 
In  the  larger  depressions,  as  along  the  boundary  of  tlw 
United  States  and  Mexico,  isolated  ranges  frequently  riw 
like  islands  over  the  plain  of  waste  that  has  been  built  up 
on  their  flanks.  Shallow*  saline  lakes  or  plays* (wet-weather 
lakes)  without  outlets  lie  on  the  lowest  parts  of  the  waste- 
filled  Lisins  ; their  failure  to  overflow*  in  rivers  discharging 
to  the  sea  luring  less  the  result  of  enclosure  bv  larriers 
than  of  deficiency  of  rainfall ; for  it  is  chiefly  in  the  and 
region  that  the  waste-floored  basins  are  best  developed. 
Indeed,  the  rainfall  is  often  so  scanty  that  the  stream* 
from  the  mountains— where  most  of  the  little  precipita- 
tion occurs — often  fail  even  to  form  lakes,  withering  away 
on  the  waste  plains.  In  all  these  cases,  the  wadi  of  rock 
waste  from  the  mountains  remains  on  the  continent  and 
builds  up  the  Ixasin  plains,  instead  of  being  carried  away 
from  the  land  to  form  stratified  sediments  on  the  sea  fl"°r* 
The  habit  of  gathering  mountain  waste  in  interior  bosuns 
that  characterizes  so  much  of  the  Cordilleran  region  to-day 
is  only  the  continuation  of  an  earlier  practice,  for  extensive 
basin  deposits  of  Tertiary  date  are  found  in  many  part*  0 
the  Cordilleran  region ; some  of  them  are  famous  for  pre- 
serving vertebrate  fossils,  such  as  those  of  the  many-toed 
ancestors  of  the  horse. 

Between  the  loftier  Western  highlands  and  the  lower 
Eastern  highlands  ( Lauren tian  and  Appalachian)  lies  a 
gTeat  extension  of  Medial  plains,  stretching  in  nuslcra 
altitude  from  the  Arctic  Ocean  to  the  Gulf  of  Mexico, 
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and  having  in  their  middle  a breadth  of  1500  miles. 
They  are  composed  throughout  of  nearly  horizontal  strata 
and  mark  a region  long  exempt  from  strong  dis- 
tudimi  turbancc.  Although  for  the  moat  |»rt  floored 
puns.  by  Marine  formations,  their  structure  and  com- 
position indicate,  as  has  already  been  said, 
relatively  shallow  water.  The  ancient  sea  tliat  once 
occupied  the  middle  belt  of  the  continent  therefore  had 
little  likeness  to  the  abysmal  oceans,  but  resembled  rather 
the  shallow  ocean  margins  that  to-day  overlap  various 
continental  masses — the  largest  example  of  this  kind  now 
existing  being  between  Asia  and  Australia.  The  eastern 
part  of  the  plains  is  underlaid  by  Palaeozoic  strata,  already 
mentioned  as  having  been  laid  down  U|>on  the  subsiding 
Archatan  continent  or  folded  in  the  making  of  the 
Appalachians ; coal  beds  are  here  included  in  the  Ohio 
and  middle  Mississippi  basins.  The  area  of  the  western 
plains  remained  submerged  to  a later  date  preserving  a 
stretch  of  marine  waters  to  the  end  of  Mesozoic  time, 
and  thus  resembling  the  lowland  belt  of  western  Asia, 
which  was  similarly  covered  by  a broad  and  a shallow  arm 
of  the  ocean  extending  from  the  Arctic  to  the  European 
mediterraneans  until  a late  geological  date.  The  surface 
of  the  Medial  plains  is  not  always  so  even  as  might  be  in- 
ferred from  their  name.  Both  the  eastern  and  the  western 
areas  have  been  extensively  denuded,  even  to  the  point 
of  being  reduced  to  lowlands  of  denudation.  Their  present 
altitude  is  not  so  much  the  result  of  their  original  uplift 
from  the  sea  as  of  a later  elevatory  movement.  The 
great  river  basins,  for  which  North  America  is  famous, 
have  thus  been  formed  between  the  Eastern  and  Western 
highlands — the  Mississippi  receiving  the  drainage  of  a 
vast  area  (about  1,240,000  square  miles)  for  discharge  to 
the  south,  while  the  Saskatchewan  and  Mackenzie  gather 
their  waters  from  somewhat  less  extensive  areas  in  the 
north.  Pleistocene  glaciation  covered  the  plains  of  the 
Ohio,  upper  Mississippi  and  Winnipeg  districts  with 
extensive  dcjjosits  of  ice-laid  or  water-laid  drift,  furnishing 
a generally  smooth  surface  and  a fertile  soil : here  are  the 
true  prairies — treeless,  but  richly  grassed. 

The  traditional  continuity  of  the  Cordilleras  of  North 
and  South  America  has  been  broken  by  investigations  in 
Ceatrmi  isthmian  portion  of  the  northern  continent. 
America  The  structural  peculiarities  of  the  Western  high- 
•od  tt*  lands  of  North  America  may  be  traced  only  to 

/juffea  the  east  and  west  belt  of  great  volcanoes  by 

which  the  plateau  of  central  Mexico  is  termi- 
nated on  the  south.  Thu  ranges  of  the  Andes  fail  to 
reach  Panama,  from  which  the  nearest  one  is  separated 
by  the  valley  of  the  Atrato.  The  two  Cordilleras  are  out 
of  line  with  each  other,  and  their  ends  are  some  1200 
miles  ajiart.  Central  America,  the  West  Indies,  and 
various  submarine  ridges  by  which  they  are  connected 
with  one  another  and  with  the  mainland  to  the  west,  as 
well  as  certain  ranges  along  the  northern  margin  of  South 
America,  all  belong  together  in  what  has  been  termed  the 
Antillean  mountain  system,  in  which  east  and  west  trends 
of  late  geological  date  predominate,  with  abundant  volcanic 
additions  on  the  Pacific  border  of  Central  America,  and 
along  the  eastern  end  of  the  system  in  the  Windward 
islands  of  the  Lesser  Antilles.  The  unity  of  this  system 
has  been  until  recently  overlooked  partly  because  the 
Antillean  ranges  are  for  the  most  |>art  still  under  water, 
and  yet  further  liecanse  the  volcanoes  w'hich  form  the 
atrongost  reliefs  of  the  isthmian  region  are  so  arranged 
along  the  Pacific  coast  as  to  suggest  the  continuity  of  the 
f-ordilleran  systems  on  the  north  and  south ; but  these 
Volcanoes  are  really  only  super&dded  to  a foundation  of 
quite  another  kind.  Geological  studies  on  the  mainland 
and  on  the  islands  have  shown  that  both  fundamental  • 


| structure  and  surface  form  are  not  Cordilleran ; and 
numerous  soundings  in  the  adjacent  mediterraneans  sug- 
gest that  the  islands  are  best  interpreted  as  the  somewhat 
denuded  crests  of  groat  crustal  ridges.  The  warm  waters 
that  bathe  the  West  Indies  come  with  a high  temperature 
from  the  equatorial  Atlantic,  and  favour  the  growth  of 
corals  along  the  shores.  Fringing  and  elevated  reefs  are 
known  on  many  of  the  islands.  The  Bahamas  are  the 
slightly  overtopping  parts  of  a broad  platform  of  coral 
and  other  calcareous  marine  deposits,  of  which  the  greater 
area  constitutes  extensive  shallow  banks,  which  descend 
by  a steep  slope  on  the  north-east  to  great  depths  in  the 
Atlantic.  The  lowlands  of  Yucatan  resemble  Florida  in 
being  the  emerged  part  of  a much  larger  mass,  of  which  an 
equal  portion  is  still  under  water  in  the  shelf  around  the 
Gulf  of  Mexico.  All  this  region  is  luxuriantly  productive 
and  is  advantageously  surrounded  by  waters  which  would 
be  barren  and  desert  if  replaced  by  lowlands.  The  active 
volcanoes  on  the  Pacific  slope  have  built  many  cones  and 
uplands,  some  of  their  historic  eruptions  having  been  of 
terrible  violence.  Thus  Lake  Nicaragua,  once  a bay  of 
the  Pacific,  has  been  cut  off  by  volcanic  deposits,  leaving 
only  the  Golf  of  Fonseca  open  to  the  western  ocean, 
raising  the  level  of  the  lake  behind  the  barrier  and  turn- 
ing its  discharge  eastward  to  the  Caribbean  Sea  across 
what  was  once  the  inter-oceanic  watershed. 

The  successive  crustal  movements  by  which  the  land 
area  of  what  we  now  know  as  North  America  has  been 
increased  and  connected  have  determined  the 
growth  of  several  great  river  systems  through  v*r*‘ 
which  the  broader  juart  of  the  continent  is  drained.  The 
movements  that  resulted  in  the  emergence  of  the  Plains 
had  the  effect  of  engrafting  many  ancieut  rivers  of  moderate 
size  upon  trunks  of  unusual  dimensions.  The  Mississippi 
system,  some  of  whose  eastern  branches  probably  date  from 
early  Mesozoic  time,  received  great  reinforcements  by  the 
addition  of  many  long  western  branches  in  Tertiary  time, 
roughly  contemporaneous  with  the  uplift  of  the  Gulf 
coastal  plain  by  which  the  lower  trank  of  the  river  was 
extended  to  the  sea.  The  present  headwaters  of  that 
stream  to  which  the  name  of  Mississippi  is  applied,  and 
which  for  that  reason  have  gained  an  undue  subjective 
importance,  are  of  relatively  modern  date,  as  they  are  con- 
trolled by  the  abundant  glacial  deposits  of  northern 
Minnesota.  The  evolution  of  the  Mackenzie  resembles 
that  of  the  Mississippi  in  a very  general  way,  although 
some  of  its  eastern  branches  may  be  the  descendants  of 
ancestors  more  ancient  than  those  flowing  westward  from 
the  Appalachians ; but  the  rtgime  of  the  great  northern 
river  is  strikingly  unlike  that  of  its  still  greater  southern 
analogue  on  account  of  its  course  being  from  a warmer  to 
a colder  climate : hence  ice-dams,  obstructed  discharge,  and 
overflows.  The  Nelson  and  the  St  Lawrence  systems, 
draining  eastward  to  Hudson  Bay  and  St  Lawrence  Gulf, 
receive  drainage  from  areas  that  would  belong  to  the 
Mackenzie  and  the  Mississippi  systems  under  a simpler 
plan  of  continental  growth ; and  there  is  much  reason  for 
thinking  that  this  simpler  plan  obtained  until  the  occur- 
rence of  those  changes,  in  association  with  the  Glacial 
period,  whereby  sea  waters  gained  access  to  the  depressions 
that  now  hold  the  hays  anti  sounds  of  the  north-eastern 
coast.  In  exemplification  of  the  rale  that  the  larger  ocean 
receives  the  drainage  of  the  smaller  continental  area,  the 
rivers  that  flow  into  the  Pacific  rank  below  those  belong- 
ing to  the  Atlantic.  The  greatest  is  the  Yukon,  of  farther 
Canada  and  inner  Alaska,  one  of  the  great  river*  of  the 
world,  little  known  until  the  recent  active  exploration  of 
its  twain  for  gold  fields.  The  Frazer  drains  much  of  the 
mountainous  area  of  southern  British  Columbia,  as  the 
Columbia  drains  that  of  the  north-western  United  States ; 
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. . ..  i*  _ ■ iu*  nnp  ;♦«,  headwaters  rises  at  ! above  the  mean  of  its  own  latitude,  or  about  40  above 

STTlSTif  the  R«ky  Mountains  in  northern  Mon-  | the  mean  of  the  corresponding  southern  latitude.  In 
tana.  The  Colorado  discharge*  a muddy  current  into  the 
Gulf  of  California;  but  for  the  aridity  of  its  large  drainage 
- • ' The  same  is  true  of 


an*  its  volume  would  be  much  larger, 
the  Rio  Grande,  whose  name  would  be  better  justified  if  so 
much  of  its  basin  were  not  semi -arid. 

The  references  already  made  to  lakes  may  now  lie 
reviewed  and  summarized.  Several  lake  districts  may  be 
mentioned.  The  most  remarkable  lacustrine 
region  of  the  continent,  rivalling  that  of  central 
Africa,  forms  a belt  around  the  border  of  the  Laurentian 
highland;  here,  in  addition  to  Urn  large  lakes,  there  are 
hundreds  of  medium  size,  and  many  thousand  small  lakes. 
They  are  peculiar  in  occupying  a region  of  moderate  relief, 
in  which  no  strong  dislocations  have  taken  place  in  recent 
geological  time  (unlew  in  the  case  of  Lake  Superior),  ana 
thus  in  contrasting  with  the  great  African  lakes  which 
occupy  rift  - valleys  or  yraben  of  comparatively  recent 
fracture.  The  Laurentian  lakes  are  further  characterized 
by  an  intimate  association  with  the  ice-sheets  of  the  Glacial 
period ; but  while  glacial  erosion  and  drift  obstruction 
suffice  to  account  for  the  smaller  lakes,  it  is  very  probable 
that  broad  crustal  warping  and  drainage  reversal  have 
been  potent  aids  to  the  other  processes  in  producing  the 
great  lakes.  The  northern  Cordilleran  region  contains 
many  beautiful  lakes  of  moderate  size  in  deep  valleys 
among  the  crowded  ranges  of  the  narrowed  mountain  belt. 
Their  origin  him  not  been  closely  studied.  The  basins 
among  the  spaced  ranges  of  the  middle  and  southern  Cor- 
dilleras, in  the  United  States  and  Mexico,  contain  many 
lakes  that  occupy  shallow  depressions  in  desert  plains; 
they  are  usually  without  outlet  and  saline  ; many  of  the 
basins  were  formerly  occupied  by  lakes  of  much  greater 
size,  some  of  which  overflowed,  implying  a climate  mourter 
than  that  of  today,  prolmbly  correlated  with  the  glacial 
climate  of  the  regions  farther  north.  Lakes  in  volcanic 
craters  or  behind  volcanic  barriers  occur  in  Central  America, 
while  Florida  possesses  many  small  lakes  in  limestone 
basins.  The  following  table  is  taken  from  Russell's  Lakes 
of  North  America : — 


LaVfl. 

AMUiilft 

Amt. 

Depth.  J 

fWt. 

Square  Mil**. 

7,200(1) 

PH!t. 

Ontario  .... 

247 

738 

Eric 

573 

9,900 

210 

1 Huron  .... 

582 

22,322 

750  i 

I Michigan  .... 

582 

21,729 

870 

Sufwnor  .... 

602 

31,000(1) 

1008  j 

The  climatic  features  of  North  America  are  best  ap- 
preciated when  considered  as  exhibiting  modifications 
CUmat*  ^ose  genera^  climatic  conditions  which  pre- 
vail in  consequence  of  the  globular  form  of  the 
earth  as  a whole.  In  January,  when  the  isotherms  of 
65°  to  75°  F.  stretch  almost  directly  across  land  and  sea  in 
the  torrid  zone,  a mean  temperature  of  zero  or  less  invades 
the  region  north-west  of  Hudson  Bay,  which  thus  resembles 
north-eastern  Asia  in  departing  greatly  from  the  mean 
prevailing  in  similar  latitudes  on  the  northern  oceans,  and 
in  bringing  upon  the  northern  lands  an  extension  of  frigid 
conditions  that  have  no  analogue  in  the  southern  or 
oceanic  hemisphere*.  In  July,  when  the  isotherms  of  40’ 
and  50*  have  a tolerably  direct  course  around  the  latitude 
circles  that  border  the  continent  on  the  north,  a great 
middle  area  of  North  America  becomes  wanner  than  the 
seas  on  the  east  and  west,  having  a mean  of  over  80°,  and 
in  j»art  over  90*.  In  January,  the  Hudson  Bay  region  is 
30°  colder  than  the  mean  of  its  own  latitude,  about  60’ 
colder  than  the  mean  of  the  corresponding  southern  lati- 
tude; while  in  July  the  Arizona-Mexiean  region  is  20* 


both  winter  and  summer  the  isotherms  aro  more  closely 
crowded  while  crossing  the  continent  than  while  crossing 
the  adjacent  oceans ; or,  in  other  words,  the  poleward 
temperature  gradient  is  stronger  on  the  land  than  on 
the  oceans ; and  all  these  features  should  be  regarded  an 
inherent  characteristics  of  the  climate  of  North  America 
in  virtue  of  its  being  a continent  chiefly  in  temperate 
latitudes.  . 

An  associated  feature  of  continental  climate  is  found 
in  the  strong  annual  range  of  temperature  of  the  central 
land  area.  The  range  between  the  means  of  January  and 
July  exceeds  40’  for  the  largest  part  of  the  lands,  and  70’ 
for  much  of  the  northern  lands ; the  range  of  extreme 
temperatures  is  much  greater.  On  corresponding  oceanic 
areas  in  the  northern  hemisphere  the  range  is  little  mow 
than  20°,  and  in  the  southern  hemisphere  it  is  probably 
less  than  10*.  It  must  appear  from  this  that  if  the  largest 
part  of  North  America  is  said  to  be  in  the  north  temperate 
zone,  44  temperate  ” must  be  taken  as  having  little  of  the. 
meaning  originally  given  to  it  in  southern  Europe,  or 
the  winter  cold  is  severe  and  the  summer  heat  is  excessive 
over  much  of  the  North  American  continent.  In  this 
respect  two  more  unlike  belts  can  hardly  he  found 
than  the  north  and  south  temperate  zones,  in  spite  ol 
the  resemblance  that  is  implied  in  their  names. 

The  several  members  of  the  terrestrial  wind  system, 
including  therein  the  trade  winds  of  a broadened  torrid 
zone,  the  stormy  westerly  winds  of  middle  latitudes,  and 
the  irregular  winds  of  the  polar  regions,  arc  well  exemplified 
over  North  America ; but,  as  is  usually  the  case  on  land, 
the  systematic  movement  of  the  atmosphere  is  better  pcen 
in  the  drift  of  the  clouds  than  in  the  movement  of  tM 
surface  winds,  which  are  much  modified  by 
from  hill  to  valley,  from  mountain  to  plain.  Nevcrtfie- 
less  tho  prevalence  of  the  general  atmosphere  currents  fias 
much  to  do  with  the  control  of  certain  values  of  annual 
temperature  range,  as  well  as  with  the  distribution  of  nun- 
fall.  Tho  former  are  small  (about  20  ) along  a g 
stretch  of  the  Pacific  coast,  even  as  far  north 
where  the  moderating  influences  of  the  ocean  arc  ir°ug 
upon  the  land  by  the  westerly  winds ; while  a range  ap- 
propriate to  a continental  interior  (30  or  4 ^ l*' ; n 

enced  over  most  of  the  eastern  side  of  the  con 
temperate  latitudes,  and  even  upon  the  Nort  .■  , 

ocean  near  the  American  coast,  where  s**0”®  V 
changes  of  temperature  are  carried  forward  by  e wes 
winds.  It  is  particularly  in  this  respect  that  thcgencra 


climatic  resemiuances  wiwrcu  awh**  . 

above  referred  to,  are  broken;  for  eastern  Cana 
western  Europe  are  strikingly  unlike  in  s*aso,J® 
tions  of  temi)erature.  Labrador  is  about  10 
than  northern  Germany  in  July,  but  nearly  40  co 

^"distribution  of  rainfall  is  in  general  ^ 

the  prevailing  course  of  the  winds.  The  W e» 
receive  abundant  rain  from  the  passing  trades,  n 
and  Central  America  the  eastern  slopes  are  for  , 

part  better  watered  than  the  western,  because  t e 
there  come  chiefly  from  the  east  (maximum  over  • 
in  Guatemala  and  adjacent  ptarts).  hart  her  nor 
reverse  holds  true  ; the  Pacific  slope  north  of  , . 

has  an  abundant  rainfall  (maximum  over  100  in.},  , 

mountains  are  clothed  with  dense  forests.  There  , 

areas  of  deficient  rainfall  (less  than  20  in.)  in  the  in  < ^ 

the  continent,  where  the  intermontane  basins  an  ® I ^ 
monte se  plains  that  slope  eastward  from  the  Koc  y , 
tains  in  middle  latitudes  are  treeless.  The  *5®?*  f west  of 
with  dryness  are  unsymmetrically  distributed,  bemg ' 
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the  Medial  meridian  (95*),  because  of  the  ranges  near 
the  Pacific  by  which  rain  is  withheld  from  the  basins  and 
from  the  plains  farther  east.  The  dryness  is  induced  not 
only  by  light  precipitation,  but  also  by  active  evaporation 
in  the  warm  season — a rule  that  holds  true  until  a high  lati- 
tude is  reached.  East  of  the  medial  meridian  great  profit  is 
received  from  the  warm  and  moist  winds  that  are  drawn 
inland  from  the  water  surface  of  the  mediterraneans 
which  so  advantageously  occupy  the  latitudes  that  are 
given  up  to  the  Sahara  in  the  Old  World.  It  is  largely 
on  this  account  that  the  central  and  eastern  parts  of  the 
Mississippi  basin  enjoy  a sufficient  and  well -distributed 
rainfall,  producing  forests  or  fertile  prairies  over  great 
areas  (rainfall  over  40  in.).  Regions  of  prevailing  snowfall 
are  chiefly  in  the  north-west  and  north-east ; the  former 
includes  the  higher  ranges  of  the  Western  highlands  in 
Canada  and  Alaska,  where  the  snowfall  from  the  Pacific 
winds  is  heavy,  and  extensive  snowfields  and  glaciers  are 
formed  ; the  former  includes  Greenland,  where  a heavy 
ioe-sheet  shrouds  the  land,  the  snowfall  of  moderate  mea- 
sure being  probably  supplied  mostly  from  the  relatively 
warm  waters  of  the  North  Atlantic.  In  the  northern 
continental  interior  snow  covers  the  ground  during  the 
winter  season,  not  that  the  snowfall  is  heavy  but  that  tho 
persistent  cold  weather  preserves  the  moderate  amount 
that  falls. 

The  extension  of  the  continent  across  the  belta  of  the 
terrestrial  wind  system  tends  to  turn  branch  winds  from 
the  westerlies  toward  the  trades  on  the  Pacific  border,  and 
from  the  trades  toward  the  westerlies  on  the  Atlantic 
border.  This  effect  is  strengthened  in  summer,  when  the 
higher  temperature  prevalent  over  the  continent  causes  the 
air  to  flow  away  from  above  the  lands,  and  to  accumulate 
over  the  neighbouring  oceans,  on  each  of  which  a vast 
anticyclone  is  thereby  established,  —the  circulation  of  the 
atmosphere  over  the  North  Atlantic  and  North  Ricific 
thus  coming  to  simulate  the  circulation  of  the  surface 
waters  of  the  oceans  themselves.  It  is  partly  on  account 
of  this  deflection  of  the  summer  winds  up  the  Mississippi 
valley  that  the  eastern  interior  of  the  continent  receives  a 
beneficent  rainfall  as  already  stated.  In  winter  when  the 
inflow  from  the  south  is  replaced  by  an  outflow,  little  rain 
or  snow  would  fall  but  for  the  indraft,  winds  of  cyclonic 
storms  by  which  the  outflow  appropriate  to  the  cold  season 
of  the  continent  is  temporarily  reversed.  The  free  play  of 
the  winds  north  and  south  over  the  great  Medial  plains 
permits  indrafts  from  torrid  and  frigid  sources,  which  some- 
times  succeed  each  other  rapidly,  producing  abrupt  and 
frequent  weather  changes.  Something  of  tbe  same  con- 
trasts is  produced  by  winds  drawn  in  upon  the  eastern 
alternately  from  over  the  moist  and  warm  waters  of 
the  Gulf  Stream,  and  from  over  the  moist  and  cold  waters 
of  the  Labrador  current. 

The  southerly  flow  of  the  branching  winds  along  the 
f»eific  coast  gives  them  a drying  quality,  and  thus  still 
further  broadens  the  western  arid  region  towards  the 
006,111  until  it  reaches  the  coast  in  southern  California 
and  north-western  Mexico  (rainfall  leas  than  10  in.),  there 
joining  the  arid  belt  of  western  Mexico,  and  presenting  a 
strong  contrast  to  the  rainy  forested  coast  farther  north  ; 
hut  although  unfavourably  dry,  the  southern  California 
ooast  is  one  of  the  most  truly  temperate  regions  of  the 
£orld,  in  respect  of  mildness  and  constancy  of  temperature. 

. drying  winds  cover  all  California  in  summer,  but  they 
ungrate  southward  in  the  winter,  giving  place  to  the 
stormy  westerlies.  Thus  California  has  a subtropical 
c iniate  of  wet  winters  and  dry  summers  ; while  north  in 
ntish  Columbia  and  Alaska  there  is  plentiful  rainfall  all 
»e  year  round,  and  farther  south  there  is  persistent 
aridity. 
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The  fauna  of  North  America  (Nearetic)  is  more  closely 
related  to  that  of  Europe- Asia  (Palae&rctic)  than  to  that  of 
any  other  zoogeographical  province ; the  two 
being  united  by  many  writers  in  one  faunal  Faaa *' 

province*  (Holarctic).  The  reindeer  (caribou),  beaver,  and 
jiolar  bear  are  common  to  both  provinces.  The  moose, 
wapiti,  bison,  and  grizzly  bear  of  North  America  are  closely 
related  to  the  elk,  rod  deer  or  stag,  aurochs,  and  brown 
bear  of  Eurasia ; and  the  following  groups  are  well  repre- 
sented in  both  provinces:  cats,  lynxes,  weasels,  bears, 
wolves,  foxes,  seals,  hares,  squirrels,  marmots,  lemming, 
sheep,  and  deer.  On  tho  other  hand  the  following  forms 
are  characteristic  of  North  America : (rodcnU)  pouched 
rats  or  gophers,  musk  rat,  prairie  dog,  Canadian  jiorcu- 
pine  ; (crimw/m)  raccoon  and  skunk ; (unipdates)  musk 
ox,  bighorn,  Rocky  Mountains  goat,  pronghorn ; {mar- 
supial) opossum.  Among  birds  there  is  a close  resemblance 
to  those  of  Eurasia,  with  some  admixture  of  South 
American  forms,  as  in  the  humming  birds.  The  forms 
especially  characteristic  of  the  northern  continent  are  the 
Baltimore  oriole,  bobolink,  cowbird,  flycatchers,  wood- 
warblers,  Californian  quail,  tree  grouse,  sage  grouse,  wild 
turkey,  and  turkey  buzzard.  The  house  sparrow  of 
Europe  has  been  introduced,  and  has  become  very  common, 
especially  in  the  cities,  where  it  is  known  as  the  English 
sparrow.  Reptilian  and  amphibian  groups  are  well  repre- 
sented ; turtles  are  especially  numerous ; salamanders  are 
varied  and  large ; rattlesnakes  are  among  the  more 
peculiar  forms.  Among  fish,  the  characteristic  forms  are 
the  cyprinoids  (carp),  sturgeon,  salmon,  pike,  and  especi- 
ally the  suckers,  sunfish,  mudfish  (Ajnia),  and  gar  pike 
( LepidosUsut).  The  most  characteristic  group  of  inverte- 

brates is  the  Unionidw  or  river  mussels. 

The  floral  areas  of  N orth  America,  limited  by  thegeograpliic 
divisions  of  the  continent,  may  be  divided  into  five  belts : 
the  eastern  f o rested  area,  the  western  f orestod  area,  Fiorm 

the  interior  unforested  area,  the  northern  barren 
lands,  and  the  Gulf  coast.  The  eastern  forested  area 
extends  from  the  Laurentian  highland  in  Canada  to  the 
Great  lakes,  and  southward  cast  of  the  Mississippi  to  the 
Gulf  coast.  In  the  north  and  along  the  mountains  south- 
ward, the  forests  are  largely  coniferous,  with  a mixture 
of  birches,  poplars,  and  maples.  Southward,  etqx'dally 
in  the  interior  and  at  low  altitudes,  the  conifers  largely 
disappear,  and  oaks,  hickories,  plane-trees,  tulip-trees, 
walnuts,  and  other  valuable  deciduous  species  abound. 
Throughout  this  helt  lumbering  is  an  important  industry. 
The  western  forested  area  begins  in  the  eastern  Rocky 
Mountains,  and  extends  to  the  Pacific.  Eastward  in  the 
mountains  the  forests  are  intenqtersed  with  arid  districts 
which  increase  in  area  southward.  Northward,  in  Canada, 
the  mountains  of  the  middle  Cordilleras  are  densely 
wooded  with  continuous  forest.  Near  the  middle  Ricific 
coast  the  forests  attain  a luxuriant  development,  the  red- 
wood {Setjuaia) of  California  and  Oregon  sometimes  reaching 
a height  of  from  300  to  400  feet.  In  this  western  forested 
area  lumbering  is  extensively  carried  on.  The  uuforested 
area  of  the  interior  consists  of  two  very  dissimilar  portions. 
The  vast  fertile  prairies  extend  from  the  Great  lakes  west- 
ward to  the  Great  plains,  and  southward  west  of  the 
Mississippi,  with  occasional  eastward  lolxs  at  low  altitudes. 
On  these  plains  grasses  and  other  herliaceous  vegetation 
abound,  and  throughout  this  fertile  belt  agriculture  is 
largely  followed,  the  grain  and  hay  crops  being  especially 
im{>ortant.  Northward  in  Canada  the  plains  become 
wooded,  the  western  mountains  and  the  eastern  highlands 
being  thus  connected  by  a narrow  strip  of  forest.  South- 
westward  and  westward  the  fertile  prairie  gives  way  to  a 
vast  arid  region  beginning  on  the  Great  plains  and  extend- 
ing as  far  as  south-eastern  California,  and  thcucc  south- 
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ward  into  Mexico.  On  this  broad  desert  few  trees  are 
found,  although  piftons  grow  on  the  cliffs  and  ledges,  and 
cottonwoods  occur  along  the  watercourses.  The  vegetation 
as  a whole  consists  of  cacti,  agaves,  sag.-  brush  (Artemut a\ 
aud  other  plants  adapted  to  arid  conditions.  North  of 
the  eastern  forested  urea  and  east  of  the  nortlieru  Cordil- 
lera are  the  “ barren  lands, ” with  frozen  subsoil,  extending 
thence  to  the  Arctic  coast.  The  growing  season  here  is 
short  and  the  climate  forbidding,  so  that  trees  cannot 
develop,  although  birches,  [toplare,  willows,  aud  other 
genera,  which  southward  attain  great  size,  are  present 
at  dwarf  shrubs.  The  vegetation  of  this  northern  barren 
district,  like  that  of  bleak  mountain  summits  southward, 
is  very  similar  in  character  to  tliat  of  otlier  extreme  boreal 
regions.  Blueberries,  crowberrios,  and  some  other  small 
fruits  arc  abundant,  but  the  brief  summer  will  not  mature 
most  crops  of  the  temperate  zoue.  The  Gulf  coast,  on  the 
other  hand,  supports  a vegetation  decidedly  tropical  in  its 
nature.  Somewhat  developed  in  1 lorida  and  the  other 
southern  stales,  this  flora  becomes  the  prevailing  one  on 
the  coast  of  Mexico  and  Central  America,  especially  from 
the  region  of  Vera  Cruz  southward,  where  the  forests  arc 
largely  composed  of  palms  aud  live  oaks,  and  where  giant 
bamlioo*  often  attain  a height  of  40  feet.  In  these 
tropical  forests  many  orchids  and  other  showy  plants  of 
northern  conservatories  are  native. 

North  America,  with  an  area  of  about  8,000,000  square 
miles  (16  per  cent,  of  all  the  lands,  or  4'12  per  cent,  of  the 
whole  earth's  surface),  and  a mean  altitude  of 
j ev«"op-C  about  2000  feet,  at  present  plays  a pert  in 
mui  of  human  history  that  is  of  greater  inqiortance 
tht  «wf/-  than  is  warranter!  by  its  size  alone,  although  it 
neat-  hits  not  in  this  respect  the  extraordinary  import- 
ance of  Europe.  The  continout  has  the  good  fortune  to 
lie  chiefly  in  a temperate  rather  t!u»n  a torrid  zone,  and 
in  temperate  latitudes  to  bo  much  nearer  to  Europe  than 
to  Asia.  Whatever  may  have  been  the  first  home  of  the 
aboriginal  inhabitants,  the  dominating  people  of  today 
are  derived  from  the  leading  countries  of  the  Old  World. 
Not  only  so,  temperate  North  America  has  become  the 
most  progressive  part  of  the  continent  because  of  receiving 
its  new  population  chiefly  from  the  most  advanced  nations 
of  middle  western  Europe — Great  Britain,  Franco  and  Ger- 
many ; while  the  torrid  islands  and  the  narrowing  southern 
mainland  of  North  America  have  been  settled  chiefly 
from  the  less  energetic  peoples  of  southern  Europe ; and 
the  inhospitable  northern  lands  are  hardly  entered  at  ull 
by  newcomers,  except  in  the  recently-discovered  gold  fields 
of  the  far  north-west.  From  the  plantation  of  colonies  on 
the  eastern  coast,  the  movement  inland  has  been  governed 
to  a remarkable  degree  by  physiographic  factors,  such  as 
form,  climate,  and  products.  The  cities  of  the  Atlantic 
liarlsmrs  and  of  the  adjacent  lowlands  still  take  a leading 
part  in  industry  and  commerce,  because  of  their  longer 
establishment  and  of  their  relation  to  Europe.  The  up- 
lands, ridges,  and  mountains  of  the  Appalachian  system  - 
the  “ Backwoods " of  a century  ago — still  remain  rather 
thinly  occupied  except  at  certain  centres  where  coal  or 
other  earth-product  attracts  an  industrial  population. 
Beyond  the  Alleghenies,  the  middle  interior  contains  a 
very  large  proportion  of  habitable  land.  It  was  long  ago 
recognized  us  a land  of  great  promise,  and  it  is  to-day  a laud 
of  greet  performance,  covered  with  a wonderful  network  of 
single-line  railways,  yielding  an  enormous  product  of  grain, 
and  developing  industries  of  all  kinds  towards  a future  of 
rapidly  increasing  |s>wer.  Indeed,  within  and  closely  around 
an  area  marked  by  the  St  Lawrence  system  on  the  north,  the 
Ohio  on  the  south,  and  stretching  from  the  Atlantic  coast 


centration  of  the  population,  industry,  progress,  wealth, 
and  [rower  of  North  America— the  focus  of  attention  from 
all  other  parts  of  the  continent.  The  regions  of  the  far 
north  and  north-east,  including  the  greater  part  of  tlw 
Laurentian  highland  and  flic  extreme  northern  stretch  of 
the  Medial  plains  and  the  Western  highlands,  remain  and 
will  long  remain  thinly  [lopulated.  The  furs  of  wild  animals 
are  their  characteristic  product.  Timber  is  taken  from  their 
more  accessible  forests ; but  only  in  mining  districts  does 
the  population  notably  increase,  as  in  the  iron  region 
around  Lake  Superior  and  in  the  recently-discovered 


Klondrke  gold  region. 

In  the  south-eastern  United  States  lies  a belt  of  coastal 
lowlands  skirting  the  Appalachians,  long  blighted  by  negro 
slavery  and  still  suffering  under  its  consequences,  not  only 
B •cause  the  institution  of  slavery  demanded  the  importation 
of  African  savages,  but  even  more  because  its  per|ictuation 
held  the  slaves  in  ignorant  poverty  and  madelahour  disgrace- 
ful,  and  still  more  because  its  abolition  has  not  yet  removed 
the  race  prejudioo  under  which  the  progress  of  the  negro,  even 
only  to  political  equality  with  the  w hites,  is  so  long  delayed. 
This  is  nowhere  the  ease  with  European  immigrants  of 
whatever  nationality  or  religion.  The  descendants  of  the 
early  French  settlers  of  Canada  Btand  m political  rights  aa 
well  as  in  loyalty  to  the  Government  on  an  equal  footing 
with  the  British  citizens  of  the  Dominion.  The  Italians 
of  the  cities,  the  Hungarians  of  the  mines,  the  Scandi- 
navians of  the  northern  prairies,  the  Irish  and  Germans 
everywhere  are  “Americanized”  in  the  second  or  thud 
generation,  rapidly  entering  local  and  national  politics,  and 
hardly  less  rapidly  attaining  an  honourable  social  standing 
as  tested  by  intermarriage  with  English  and  other  stoda. 
But  the  negro  ia  set  aside,  even  though  he  lias  adopted 
the  language  and  the  religion  of  his  former 
[Hilitical  and  social  rights  are  denied  ^ and  inter 
marriage  with  whites  is  practically  exclud«l,  ^thoiigh 
mulattos  are  munerous.  Thus  has  slavery  left  <*P° 
people,  amongst  whom  [wlitical  rights  and  social  of'I'1’ 
nities  should  lie  equal  for  all,  the  heavy  burden  thatbas 
always  retarded  progress  where  strongly  contrasted  rares 
are  brought  together.  Farther  south  still  are  the  t 1 
islands  and  the  narrowing  mainland,  rich  m posable 
ductiveness,  but  slowly  developed  because  of  a 
diversity  and  instability  of  government  and  *<  ‘ 

gressive  spirit  among  the  people.  Here  also  c » 
considerable  proportion  of  negroes,  bat  they 
less  unhappy  conditions  than  those  now  obtaining  in  tne 

United  States.  , . , , i 

West  of  the  Mississippi  in  middle  latitudes  th  IP 
tion  rapidly  decreases  in  density,  and  over  a larger  t 
the  semi-arid  plains  it  must  long  remain  sparse 


The  settle- 


ments bordering  the  plains  on  the  east  longitude  . 

marked  the  “ Frontier  ” of  civilisation,  f°r  , 

of  dry  country  was  a serious  barrier  to  farther  . 
But  the  plains  are  now  crossed  by  many  milway  . 
to  the  Cordillemn  region-the  “ Far  West  "-in  hu^ 
too  rugged  or  too  arid  for  occupation,  but  rich  in 
from  one  end  to  the  other,  the  seat  of  many 
camps  of  unstable  population,  aud  containing 
regular  settlements  in  the  intennontane  buuA 
nearing  the  farther  ocean  the  climatic  conditions  i p j 
and  the  population  ia  rapidly  increasing  m “i*®  ‘ 
wealth ; this  district  not  being  content  to  ti  e 
with  resiject  to  the  east,  not  considering  itself  as  1 
in  the  “ Far  West,”  but  choosing  the 
tion  of  the  “ Pacific  Slope,”  and,  while  msmtammg  t 
active  intercourse  all  across  the  breadth  of  the  co 


„ already  opening  relations  with  the  distant  Orient  b) 

between  the  Gulf  of  St  Lawrence  and  Chesapeuke  Bay  . new  approach.  Among  the  earliest  results  ot 


inland  to  the  middle  prairies,  there  is  a remarkable  con-  I movement  was 


Among  me  earner 

the  arrival  of  Chinese  labourer*,  a biuubhs, 
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industrious,  and  orderly  class  of  men,  but  one  which  stands 
a|*art  in  language,  religion,  and  race  from  the  dominant 
population,  lives  largely  without  domestic  ties,  and  gains 
neither  political  nor  social  standing  in  the  New  World. 

Two  hundred  years  ago  the  aboriginal  population  of 
North  America  would  have  deserved  description  before  the 
immigrant  population.  To-day  the  aborigines  are  displaced 
from  all  the  most  valuable  parts  of  the  continent.  Never 
very  numerous,  they  are  now  decreasing ; many  tribes  are 
already  extinct,  many  more  are  almost  so.  Those  which 
remain  less  diminished  are  in  the  Far  North  or  North-West, 
where  nature  is  rigorous ; or  in  the  tropical  forests  of 
Central  America  where  nature  is  overbounteous ; or  in 
the  more  desert  jiarts  of  the  Middle  West  where  nature  is 
arid.  The  replacement  of  the  native  races  by  the  foreign 
has  too  often  been  hanth,  cruel,  and  unjust ; yet  it  has 
resulted  in  an  advance  of  civilization.  Many  savage 
tribes,  speaking  many  different  languages,  holding  little 
intercourse  with  each  other,  and  frequently  engaged  in 
intertribal  wars,  have  given  place  in  little  more  than  two 
centuries  to  a great  population  of  European  origin,  whoso 
dominant  parts  speak  one  language,  whose  arts  are  highly 
advanced,  whose  home  intercourse  is  most  active,  and 
whose  foreign  commerce  has  attained  unexpected  propor- 
tions at  the  oj)ening  of  the  20th  century.  (w  m.  d ) 

South  America. 

Granites  and  gneisses,  supposed  to  be  of  Archaean  age, 
occur  at  many  places  along  the  cast  side  of  the  Andes,  in 
O0ofo  the  highlands  of  Venezuela  and  near  the  coast 
about  Caracas.  There  is  a more  or  less  con- 
tinuous area  of  granites  along  the  watershed  between  the 
Amazon  and  Venezuela  and  the  Guiana*  extending  from 
the  fall  line  on  the  Cnnani,  and  the  Araguay  on  the 
east  to  the  mouth  of  Rio  Meta  on  the  Orinoco,  and 
the  mouth  of  the  Cauap&s  on  Rio  Negro.  In  thi*  region 
the  granites  are  overlapped  in  many  places  by  more  recent 
beds  of  unknown  age.  In  the  highland*  of  Brazil  south 
of  the  Amazon  they  are  found  at  the  falls  of  the  Madeira 
river,  on  the  Tapajos,  at  the  falls  of  the  Xingu  on  the 
south  side  of  the  Amazon  valley,  and  along  the  ea*tom 
border  of  the  continent,  with  certain  short  interruptions 
from  MaranhAo,  Brazil,  southward  to  Monte video,  at  the 
mouth  of  the  Rio  de  la  Plata.  The  largest  of  these 
granite  areas  is  the  one  along  the  east  coast  and  in  the 
highland*  of  Eastern  Brazil,  but  even  here  it  is  more  or 
1«H  irregular  in  outline,  and  it*  exact  limits  are  unknown 
except  on  the  immediate  coast.  Associated  with  the 
granites  and  gnei*He*  i*  a series  of  metamorphosed  lied* 
exposed  over  a still  larger  area.  These  include  schists  of 
various  kinds,  itacolumites,  itabirites,  slates,  quartzites, 
and  marbles.  The  series  is  more  or  less  folded,  faulted, 
veined,  and  cut  by  old  eruptives.  The  age  of  these  bed* 
ha*  never  been  definitely  determined,  for  they  have  thus 
far  yielded  no  fossils.  In  many  phice*  they  bear  a strong 
resemblance  to  the  Algonkian  series  of  North  America, 
but  their  jjosition  would  admit  equally  well  of  their  refer- 
ence to  the  Cambrian.  In  this  series  occur  most  of  the 
mineral  deposits  of  the  eastern  part  of  the  continent — 
the  gold  veins  of  Venezuela,  of  the  Guiana  highlands, 
and  of  the  gold  regions  of  Brazil,  and  also  the  iron, 
manganese,  diamonds,  and  topazes  of  Brazil. 

Rocks  of  Silurian  age  have  been  found  in  the  Amazon 
valley,  on  the  north  side  of  the  river  east  of  Manao* ; in 
Bolivia,  along  the  eastern  slope  of  the  Andes  and  near 
Cuyabi,  about  the  headwaters  of  the  Rio  Paraguay.  It 
J*  fluite  possible,  even  probable,  that  many  of  the  un- 
fowiliferous  beds,  now  provisionally  referred  to  the 
Cambrian,  are  of  Silurian  age.  The  Amazon  river  along 
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its  lower  course,  that  is,  east  of  ManaoR,  flows  through  a 
J>evonian  basin  filled  with  rocks  of  later  age.  Near  longi- 
tude 55**56'’  W.,  Devonian  rocks  outcrop  on  both  sides  of 
the  stream  a little  more  than  a hundred  miles  away  from  it. 
It  is  improbable  that  this  Devonian  basin  extends  far  up 
the  Amazon  valley,  for  there  are  metamorphic  rocks  on 
the  Rio  Negro,  a short  distance  above  Manaos,  In  the 
highland*  of  Matto  Grosso,  Brazil,  just  east  of  CuyabA, 
Devonian  rocks  cap  the  hills.  Devonian  beds  are  known 
in  Bolivia  along  the  eastern  slope  of  the  Andes,  and  it 
seem*  probable  that  they  extend  north  and  south  along 
the  range  for  a long  distance.  In  the  state  of  PAranA, 
Brazil,  a belt  supposed  to  be  of  Devonian  ago  crosses  the 
state  from  north  to  south  (Derby),  dipping  westward  beneath 
a series  of  rocks  referred  to  the  Trias. 

The  known  area*  of  Carlxmiferou*  rock*  in  South 
America  are  small — one  basin  underlying  the  Lower 
Amazon  valley  contain*  marine  fossils,  having  a Permian 
facies.  Carboniferous  rocks  of  about  the  same  geological 
horizon  are  known  also  from  the  vicinity  of  Lake  Titicaca 
in  Bolivia.  In  the  state  of  Sfto  Paulo,  and  extending  into 
the  adjacent  states  of  Minas  Gcraes  and  FaranA,  is  another 
Carboniferous  or  possibly  Permian  1 kin  in,  but  the  fossils  are 
scarce  and  are  not  marine.  The  western  and  southern  limits 
of  this  Silo  Paulo  basin  aro  not  known  at  present  In  the 
southernmost  states  of  Brazil,  namely,  in  Santa  Catharina 
and  Rio  Grande  do  Sul,  there  are  at  least  six  separate 
basins  in  which  coal  of  Carboniferous  age  occurs.  One 
of  these  basins  is  on  Rio  Tuharuo,  near  Laguna,  Santa 
Catharina  ; another  is  on  the  Rio  Verde,  the  lino  between 
Santa  Catharina  and  Rio  Grande  do  SuL  In  Rio  Grande 
do  Sul  there  is  one  coal  basin  at  Candiota  on  the  railway 
leading  from  Pelotas  to  Bage,  another  near  the  south  end 
of  Arroyo  do*  Ratos,  one  100  miles  in  length  lies  along 
the  south  side  of  Rio  Vacaeahy,  and  another  is  just  west 
of  the  city  of  Porto  Alegre.  Overlying  the  rocks  of  Car- 
Ixmiferou*  or  Permian  age  in  Mina*,  S;V>  Paulo,  and 
Parana,  Brazil,  i*  a series  of  sediments  and  eruptive*  that 
have  been  referred  provisionally  to  the  Triassic.  Thu*  far 
no  fossil*  have  been  found  in  them.  Rock*  believed  to  lie 
of  Triassic  age  occur  in  Paraguay,  near  Diamantino,  in  the 
state*  of  Matto  GroHso,  Brazil,  and  in  Chile  ami  Bolivia. 
Jurassic  rock*  aro  found  in  Chile,  Bolivia,  Peru,  and  the 
Argentine  Republic,  and  it  is  possible  that  some  of  the 
Brazilian  rocks  previously  referred  to  the  Triassic  belong  to 
the  Jurassic, 

Rock*  of  Cretaceous  age  cover  a large  area  in  the 
interior  of  the  states  of  CearA,  Piauhy,  Purahyha,  and 
Pernambuco  in  Brazil,  while  on  the  coast  of  the  stab's  of 
Scrgipe  and  AlagOas  there  are  Cretaceous  beds  containing 
an  abundance  of  marine  fossils.  Cretaceous  rock*  are  found 
in  Tierra  del  Fuego,  in  Southern  Patagonia,  in  the  province 
of  Santa  Cruz,  Argentine  Republic,  and  they  extend 
northward  along  the  eastern  flank  of  the  Andes,  with 
interruption*  through  Ecuador,  Colombia,  and  Venezuela. 
On  the  west  side  of  the  Andes  a narrow  licit  of  Cretaceous 
extends  nearly  or  quite  the  whole  length  of  the  continent. 
The  coal  or  lignite  beds  of  Southern  Chile  are  in  the 
Laramie  of  the  upper  Cretaceous.  Cretaceous  rock*  cover 
a part  of  the  island  of  Trinidad,  off  the  north  coast  of 
Venezuela,  and  the  same  Cretaceous  basin  extends  over  a 
]»art  of  the  Venezuela  mainland.  The  rock*  of  thi*  age 
on  Trinidad  are  of  organic  origin,  and  it  is  from  these 
that  the  remarkable  pitch  deposits  of  that  island  have 
been  derived. 

Eocene  Tertiary  beds  occur  on  the  island  of  Trinidad 
and  on  the  Venezuela  mainland,  but  it  is  not  known  how 
far  these  beds  extend  to  the  south  along  the  eastern 
liordcr  of  the  continent.  Just  south  of  the  Rio  Oyapok 
granites  are  exposed  on  the  lower  courses  of  the  streams, 
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but  on  the  lower  part  of  the  Rio  Araguay  sedimentary 
beds  form  low  hills,  and  extend  along  both  the  north  and 
south  sides  of  the  Amazon  valley  for  hundreds  of  miles. 
These  beds  have  generally  been  regarded  as  Tertiary,  but 
they  have  yielded  no  fossils,  and  their  age  is  not  known. 
There  are  fossiliferous  Tertiary  beds  of  brackish  water 
origin  in  the  UppOT  Amazon  valley  covering  a large  area, 
extending  westward  from  Tabatinga,  on  the  Brazilian  fron- 
tier. Tertiary  beds  form  a narrow  belt  along  the  coast  of 
Brazil,  probably  from  the  Amazon  valley  to  near  Victoria 
in  the  state  of  Espirito  Santo.  This  belt  is  a hundred 
miles  wide  at  some  places,  while  at  others  it  is  only  a 
fraction  of  a mile  in 
width,  or  is  entirely 
wanting.  At  and  for 
some  miles  north  of 
l’ernambuco  the  fos- 
siliferous  i»ortions  of 
these  beds  show  them 
to  be  of  marine 
origin  ; south  of  Per- 
nambuco, on  the 
coast  of  Alagfas  ami 
in  the  state  of  Bahia, 
they  are  of  fresh- 
water origin.  The 
sandstone  reefs  of 
the  Brazilian  coast, 
the  elevated  beaches 
of  Bahia  and  Rio 
de  Janeiro,  and  the 
older  ]iarts  of  the 
coral  reefs,  may  pos- 
sibly bo  of  late  Ter- 
tiary age.  Beds 
known  to  belong  to 
the  Tertiary  spread 
over  a wide  area  in 
the  valley  of  the  Rio 
de  la  Plata,  and  over 
the  lowlands  of 
Eastern  Argentina 
and  Patagonia.  On 
the  west  coast  Ter- 
tiary rocks  form 
much  of  the  narrow 
plaiu  between  the 
Andes  and  the  ocean, 
and  there  am  besides 
isolated  Tertiary 
basins  in  the  high 
parts  of  the  moun- 
tains. 

Some  of  the  erup- 
tive rocks  of  the 
Andes  are  post-Tertiary,  while  others  are  pro-Tertiary.  The 
eruptives  of  the  Pkrani  basin  are  newer  than  the  Trias,  but 
their  age  has  not  as  yet  been  more  precisely  determined. 
All  through  the  highlands  of  Venezuela,  the  Guianas,  and 
Brazil,  the  older  Pul;vozoic  rocks  are  extensively  cut  by 
eruptives.  Along  the  north-eastern  and  south-eastern 
sides  of  the  continent,  most  of  these  eruptives  are  pre- 
Tertiary.  In  only  one  place — on  the  Abrolhos  Islands 
there  a dyke  known  to  be  in  rock  of  Tertiary  age. 
" 11 , “land  of  Fernando  de  Noronha  is  the  only  place 
on  he  eastern  side  of  the  continent  at  which  a volcano  of 
lute  geologifj  ago  is  known  to  have  existed. 

1 he  earli.-rt  land  mi  of  the  Month  American  continent 
are  approximately  reptvsented  by  the  areas  of  old  emnites 
and  gnomes.  The  largest  of  these  is  along  the  Astern 


border  of  the  continent,  reaching,  with  few  interruptions, 
from  a short  distance  south  of  the  mouth  of  the  Amazon 
river  to  the  mouth  of  the  Rio  de  la  Plata.  To 
tho  west  of  this  land  area  there  were  probably  0row1b 
many  islands  over  what  is  now  the  interior  of 
the  continent  North  of  the  present  Amazon 
valley  there  was  another  and  smaller  land  area  or  islands, 
where  are  now  the  highlands  of  North-eastern  Brazil, 
South-eMtern  Venezuela,  and  Guiana.  Another  land  area, 
or  perha{)8  more  correctly  a string  of  islands,  extended 
from  the  Falkland  Islands  the  entire  length  of  the 
west  side  of  the  continent  Against  these  shores  the 

Cambrian  or  oldest 
sediments  of  the  con- 
tinent were  laid 
down. 

At  the  close  of 
Cambrian  times 
elevations  of  the  con- 
tinent added  large 
tracts  to  the  land, 
but  the  Silurian  ecus 
still  covered  what  is 
now  the  Paraguayan 
Win,  and  extended 
from  the  Sena  do 
Mar  on  the  Brazilian 
coast  to  the  axis  of 
the  Andes,  on  the 
Pacific  side  of  the 
continent  During 
the  Devonian  period 
the  land  area  of  the 
continent  was 
greatly  increased  in 
the  Brazilian  high- 
lands, but  the  Devo- 
nian seas  still  cov- 
ered the  interior  of 
the  continent,  ex- 
tending from  the 
Serra  do  Mar  ou  the 
cast  to  the  Andes  of 
Bolivia  and  lV*ru  on 
the  west,  and  form- 
ing a mediterranean 

sea  over  two  hund- 
red miles  wide  and 
several  hundred 
miles  long  in  the 
Dower  Amazon  val- 
ley region.  In  Car- 
boniferous times  the 
Amazonian  inland 
sea  was  only  slightly 
changed,  but  in  the  southern  part  of  the  continent  the 
land  areas  increased  enormously.  In  Southern  Brazil 
there  were  peat  bogs,  while  farther  north  and  west  were 
shallow'  brackish  water  bays  or  estuaries. 

But  little  is  known  of  the  Triassic  and  Jurassic  history 
of  the  continent. 

The  Cretaceous  history  of  the  east  coast  is  preserved  *n 
only  a few  fragments  of  sedimentary  areas.  About  the 
luoutli  of  Rio  S;io  Francisco  tho  land  sank,  carrying 
beneath  the  water  large  portions  of  the  states  of  Sergipe 
and  Alagoas.  What  are  now  the  highlands  of  the  in- 
terior of  Piauhy,  Coari,  Pernambuco,  and  Ruahyba  were 
then  under  water.  The  island  of  Trinidad  was  two-thirds 
under  water  at  that  time.  On  the  west  coast  the  land 
wus  lower  than  at  present,  and  the  ocean  washed  the  bos® 
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of  the  Andos  st  many  places.  Hers  and  there,  however, 
along  that  coast  were  great  peat  marshes  extending  from 
Peru  as  far  south  as  the  Strait  of  Magellan.  The  sea 
covered  what  are  now  the  plains  of  Patagonia  and  Argon- 
tina,  and  there  was  a wide  bay  between  the  low  Andes 
ridges  on  tho  west  and  the  Uruguayan  peninsula  on  the 
cast 

In  the  early  part  of  Tertiary  times  the  land  sank  some- 
what, but  the  geography  of  much  of  the  eastern  coast  was 
not  greatly  different  from  its  present  form.  From  Santa 
Catharinn  to  Victoria  on  the  coast  of  Brazil  tho  shore  was 
vexy  nearly  whore  it  now  is.  From  Victoria  to  Cape  St 
Roque  the  shore  line  was  from  a few  miles  to  a hundred 
miles  farther  inland  than  it  is  at  present  Much  of  tho 
coast  belt,  however,  was  covered  by  freshwater  lakes,  and 
in  the  Amazon  valley  region  it  is  possible  that  these  lakes, 
or  some  combination  of  lakes  and  estuaries,  extended  far 
up  the  valley. 

In  Tertiary  times,  probably  at  the  end  of  the  Eocene, 
groat  changes  took  place  in  the  geography  of  South 
America.  The  entire  continent  rose  to  an  elevation 
much  greater  than  that  at  which  it  now  stands.  The 
coast  lines  wore  carried  oceanward  on  all  sides,  so  that 
the  continent  was  enormously  larger  than  it  is  at  pre- 
sent. The  coast  line  was  200  miles  to  the  east  of  the 
Abrolhoe  Islands,  which  were  then  a part  of  the  mainland, 
and  300  miles  east  of  Victoria,  Brazil.  The  Falkland 
Islands  were  also  a part  of  the  continent,  and  it  is 
even  probable  that  South  America  joined  New  Zealand 
and  Australia  through  the  antarctic  regions.  Denudation 
was  very  active  during  this  period,  and  enormous  quan- 
tities of  the  Eocene  sediments  were  removed  from  the 
land.  Towards  the  close  of  Tertiary  times  the  continent 
sank  again  until  the  sea  entered  the  Orinoco  and  Amazon 
valleys  and  made  an  island  or  group  of  islands  of  the 
highlands  between  Brazil,  Venezuela,  and  the  Guianaa. 
During  this  period  the  valleys  of  Magdalena  and  Cauca 
and  of  Lake  Maracaibo  were  covered  by  great  bays. 
Still  later  a slight  elevation  added  to  the  continental  land 
area  the  lower  portions  of  the  Orinoco,  Amazon,  and  La 
Plata  valleys.  During  the  Tertiary  period  volcanic  activity 
culminated  on  the  continent  The  Andes  rose,  jiartly  by 
continental  uplifting,  partly  by  faulting  and  folding,  and 
partly  by  an  upbuilding  by  the  volcanic  ejectamcnta,  from 
a senes  of  comparatively  low  ridges  to  lie  the  great  moun- 
tain chain  of  the  world.  Volcanic  activity,  which  had 
previously  characterized  tho  west  coast  region,  increased 
enormously,  lava  sheets  were  poured  out  along  the  entire 
length  of  tho  continent,  and  enormous  lava  and  cinder 
cones  were  built  up  about  the  craters.  This  volcanism 
***  not  confined  to  the  Andes,  but  extended  to  the 
Patagonian  plains,  the  highlands  of  the  ParanA  basin,  the 
Abrolhos  Islands,  and  as  far  east  as  the  island  of  Fernando 
de  Xoronha.  In  recent  times  volcanic  activity  has  entirely 
ceased  along  the  eastern  and  north-eastern  parts  of  the 
continent,  and  it  has  also  subsided  greatly,  though  it  has 
not  ceased  altogether,  along  the  west  coast.  The  earth- 
quakes that  still  disturb  tho  west  and  north-west  coast  of 
the  continent  are  more  or  less  the  result  of  this  diminished 
volcanic  action. 

During  Pleistocene  times  the  southern  end  of  the  con- 
tinent as  far  north  as  latitude  27'  on  the  west  coast 

covered  with  glaciers  moving  away  from  the  mountain 
ranges.  North  of  27'  the  glaciers  did  not  flow  down  as 
far  as  the  present  sea-level,  but  they  moved  farther  down 
the  slopes  of  the  higher  portions  of  the  Andes  than  they 
do  at  present.  During  a portion  of  tho  Glacial  epoch 
the  southern  end  of  the  continent  stood  at  a somewhat 
h’wer  elevation  than  at  present,  and  the  sea  covered  the 
plains  of  l*atagoni&  and  La  Plata.  On  the  east  coast 
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evidences  of  glaciation  do  not  extend  as  far  north  as  they 
do  on  the  west  coast. 

The  South  American  continent  rises  abruptly  from  the 
ocean’s  floor  along  nearly  all  its  coast  line,  but  the  abrupt- 
ness of  the  continental  margin  is  more  marked  Pbraicni 
on  the  western  than  on  the  eastern  side.  Con-  gto- 
tours  of  equal  depth  along  the  west  coast  show  Mr- 
that  from  Valparaiso  to  the  Isthmus  of  Panama,  a distance 
of  3000  miles,  the  great 
Andes  ranges  are  but  the 
upper  or  subaerial  portions 
of  mountains  rising  from 
bases  that  lie  10,000  feet 
below  the  surface  of  the 
Pacific  Ocean.  South  of 
Valparaiso  the  10,000-feet 
contour  moves  far  off  the 
coast,  but  opposite  the  Strait 
of  Magellan  it  approaches 
again  within  a distance  of 
150  miles.  East  of  Pata- 
gonia tho  1000-feet  contour 
is  so  far  from  the  coast 
that  it  passes  to  tho  east  of 
the  Falkland  Islands,  show- 
ing that  this  group  stands 
upon  a submerged  conti- 
nental shelf.  From  the 
mouth  of  the  Rio  de  la  Plata 
northward  the  1000-feet  sub- 
marine contoQr  keeps  at  a 
distance  of  from  50  to  150  miles  off  the  shore,  nearly  to 
Bahia,  Brazil ; from  Bahia  northward  clear  around  Cape  St 
Roque  this  line  is  close  to  the  shore,  and  the  ocean’s  bottom 
is  steep,  dropping  abruptly  to  a depth  of  5000  feet.  The 
land  relief  of  the  continent  of  South  America  is  charac- 
terized by — (1)  the  great  range  of  lofty  mountains  which, 
with  its  narrow  coast  plain,  follows  its  west  coast  from  its 
northern  to  its  southern  extremity  ; (2)  comparatively  low 
and  flat  plains  that  slope  eastward  and  southward  from 
the  base  of  these  mountains  down  the  drainage  basins  of 
the  Orinoco,  tho  Amazon,  and  the  Paraguay ; (3)  the 
high  table-lands  of  Eastern  Brazil.  The  physical  features 
of  the  west  coast  are  bold.  South  of  latitude  41*,  the 
coast  is  characterized  by  a vast  system  of  fjords  and 
! islands,  probably  produced  by  the  recent  submergence  of 
a region  of  bold  mountains  and  steep-sided  valleys.  The 
many  islands,  including  Chiloe,  Wellington,  and  Tierra 
del  Fuego,  are  the  higher  portions  that  have  remained 
above  water ; while  Hie  Strait  of  ilagelian  (properly 
MagalhAes),  Smyth  Channel,  and  the  other  deep  fjords 
that  indent  this  coast  line  are  the  submerged  valleys. 
The  scenery  in  Smyth  Channel  is  remarkably  fine  ; the 
snow-clad  mountains  are  visiblo  on  the  east,  while  hero 
and  there  glaciers  flow  down  nearly  or  quite  to  the  sea. 
Some  of  tho  islands  ore  steep-sided  peaks,  mostly  barren 
and  uninhabited,  and,  in  some  cases,  reaching  an  eleva- 
tion of  4000  feet  The  Strait  of  Magellan  is  400  miles 
long,  from  4 to  20  miles  wide,  and  very  deep.  North  of 
latitude  41"  the  coast  is  but  little  indented,  and  there 
are  but  few  good  ports.  From  Cape  Horn,  where  tho 
southern  submerged  end  of  the  Andes  formB  the  islands  of 
Tierra  del  Fuego  to  the  Isthmus  of  Panama,  the  great 
Cordillera  range  follows  the  coast  line  closely,  and  at  an 
even  distance  from  it.  The  belt  between  the  ocean  and 
the  mountains  has  an  average  width  of  about  40  miles, 
and  on  rare  occasions,  when  the  weather  is  favourable, 
the  mountains  are  visible  from  the  sea  nearly  all  the  way 
from  Panama  to  the  Strait  of  Magellan.  Along  the 
northern  part  of  the  continent,  from  Panama  to  Guayaquil, 
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the  coastal  belt  is  covered  with  tropical  vegetation  ; but 
from  Guayaquil  southward  to  latitude  30°  much  of  the 
coast  is  a sandy,  arid,  ami  barren  alkali  desert.  This  arid 
belt  is  crossed  here  and  there  by  streams  flowing  down 
from  the  high  mountains,  and  along  these  streams  are  fertile 
valleys.  Many  of  the  streams,  however,  do  not  reach  the 
sea,  but  dry  up  on  their  way  across  the  coastal  plain. 

The  great  mountain  chain  is  neither  a single  continuous 
sharp  range  nor  a jiair  of  ranges,  but  a broad  ridge  upon 
which  rise  many  great  isolated  peaks.  Towards  its 
Contiu jjj  northem  end,  however,  this  great  range  divides 
— one  branch,  the  Western  Cordillera,  con- 
tinuing northward  along  and  near  the  coast ; another,  the 
Merida,  swinging  away  to  the  cast,  and,  after  certain 
breaks,  ending  east  of  Cara- 
cas in  Venezuela,  or,  more 
properly,  on  the  northern 
side  of  the  island  of  Trini- 
dad; while  a third  branch, 
the  Sierra  de  Perija,  runs 
northward  between  tho  val- 
ley of  tho  Magdalena  and 
Lake  Maracaibo.  On  its 
west  side  tho  main  Cordil- 
leran  ridge  is  scored  by 
narrow  steep-sided  valleys, 
while  on  its  eastern  slojsj  the  average  grade  is  more  gentle 
and  the  valleys  are  less  precipitous.  Upon  the  Cordil- 
ler&n  ridge  rise  many  of  the  highest  mountain  peaks  in 
the  world.  The  following  are  some  of  the  highest  and 
most  noted  of  these  {teaks  : — 


Peaks  or  tub  Asdkx. 


Aconcagua,  Argentina . 
Merrcdano,  Argentina 
Tupungato,  Argentina 
Illunpu  (Sorata),  Boliv 
Illimani,  Bolivia 
Sajama,  Bolivia 
Chimborazo,  Ecuador 
Jnncal,  Chili  . 

San  Jose,  ChUi 
Cotopaxi,  Ecuador 
Antisana.  Ecuador 
Cay  am  be,  Ecuador 
Tacora,  Bolivia 
Tolima,  Colombia 
Misti,  Pern 
Altar,  Ecuador 
Maipo,  Argentina 
Sangai,  Ecuador 
Illiniza 

Torlota,  Argentina 
Carihuairaxo  . 

TungUTagua,  Ecuador 
Sierra  de  Santa  Marta,  Colombia 
Sincholagua  , 

Cotocachi,  Ecuador 
Pichiucha,  Ecuador 
8ara*urca 


Elevation. 
23,080 
22,315 
21,550 
21,500 
21,030 
21 ,028 
20,545 
20,180 
20,020 
19,613 
10,335 
19,186 
19,000 

13.300 
17,934 
17,730 
17,670 
17,464 
17,405 
17,350 
16,750 
16,690 
16,640 
16,365 

16.301 
15,918 
15,502 


8n»w.llu* 
(appro  KlrasleX 

17,500 


16,700 


15,500 

16,000 

15,000 


15,000 


15,300 

14,500 


There  are  several  other  ] leaks  whose  elevations  exceed 
*»me  of  those  given,  but  they  have  never  been  measured. 

. elevation  of  the  snow  line  upon  these  mountains 
vanes  somewhat,  but  it  is  lower  on  the  east  than  on  the 
west  side.  Of  these  peaks  Cotopaxi,  Tunguragua,  Maittf, 
andSangai  are  tho  largest  active  volcanoes  in  the  world, 
i here  are  glaciers  in  the  Andes  immediately  beneath 
largest  of  these  are  upon  AntuouuL 
uayamW,  and  Chimborazo,  Altar,  Carihuairazo,  Cotocachi 
a,nJ.  Sincb.°1»g'>»  ("TiymjM-r)  Farther 
i “nd  Argentina  there  are  glaciers  upon 

,ic"  »“■«  in  J^^uia  along 
and  r in  tho  S,rait  of  Magallan  they  are 
ge  an“  fl°w  to  the  sea.  The  high  Andes 

regions,  even  far  below  the  lofty  peaks,  are  cold  bare  of 
vegetation,  monotonous,  and  dLTte  ^t  a verT/ew 


places  there  are  cities  and  towns  in  the  high  mountains; 
Quito  in  Ecuador  has  an  elevation  of  9343  feet,  Bogota  in 
Colombia  of  8665  feet,  while  La.  Paz  in  Bolivia  is  12,000 
feet  above  the  sea.  The  highest  habitable  portion  gener- 
ally has  an  elevation  of  about  8000  feet  But  for  the 
most  part  the  lofty  regions  are  unpeopled,  so  much  so 
that  this  belt  is  known  as  the  Dttpoplada  or  the  un- 
jtoopled  country.  The  high  barren  belt  is  comparatively 
narrow  in  Peru,  but  it  widens  southward  through  Bolivia, 
Chile,  and  Argentina.  It  has  an  average  width  of  about 
150  miles.  (For  further  details  see  Andes.) 

The  mountainous  character  of  the  western  side  of  the 
continent  ends  abruptly  in  the  Strait  of  Magellan. 
Northward  along  the  east  side  of  the  continent  the  coast 
is  flat  as  far  as  the  northern  part  of  ltio  Grande  do  SuL 
From  latitude  33°  30'  to  latitude  29’  30'  the  coast  is 
bordered  by  large  brackish  lakes.  At  Latitude  29°  30'  this 
coast  mountains  of  Brazil  (the  Rerra  do  Mar)  are  near  th* 
ocean  and  follow  the  shore  northward  as  far  as  latitude 
19’  30'.  This  piece  from  29°  30'  to  19*  30'  is  the  most 
picturesque  portion  of  the  Brazilian  coast.  The  moun- 
tains rise  in  many  places  directly  from  the  seashore  to  an 
elevation  of  more  than  2000  feet.  Where  their  Bides  are 
not  smooth  bare  granite,  they  are  covered  with  luxuriant 
tropical  vegetation  from  base  to  summit.  The  port  of 
Rio  de  Janeiro,  one  of  the  most  beautiful  in  the  world, 
and  the  ports  of  Santos  and  Victoria  os  well,  are  formed 
by  a late  depression  of  the  coast  that  admitted  the  sea  to 
narrow  submerged  valleys  that  had  been  cut  by  denuds' 
tion  on  the  margins  of  granite  mountains.  From  lati- 
tude 20“  northward  the  mountains  swing  inland,  and  the 
coast  is  low  as  far  as  Prado,  latitude  17"  25'.  North 
of  Prado  the  coast  is  bordered  by  a wall  of  brightly 
coloured  bluffs  from  50  to  250  feet  high,  which  continue 
with  interruptions  almost  to  tho  mouth  of  the  Amazon. 
About  Capo  St  Roque  the  coast  is  covered  with  sand 
dunos.  From  the  Abrolhos  Islands  (lat.  18’)  northward 
to  Cape  St  Roque  there  are  many  coral  reefs.  In  some 
places  these  reefs  are  several  miles  off  shore,  as  they  are 
near  the  Abrolhos,  and  many  miles  in  length  and  breadth  ; 
in  other  places  they  follow  tho  coast  line  for  a hundred 
miles  or  more  with  few  interruptions,  now  touching  the 
shore  and  now  standing  out  two  or  three  miles  from  land. 
Occasionally  there  arc  small  ports  behind  them.  The 
most  considerable  break  in  their  continuity  is  between  the 
Bay  of  Bahia  and  the  mouth  of  the  Rio  Rio  Francisco. 
Along  this  same  coast  are  reefs  of  hard  sandstone  that  are 
often  mistaken  for  coral  reefs.  These  stone  reefs  stand 
like  artificial  walls  or  breakwaters  across  the  mouths  of 
the  smaller  rivers  and  the  choked-up  valleys,  and  thus 
form  several  of  tho  ports  on  this  part  of  tho  coast ; such 
are  Pernambuco,  Natal,  Porto  Seguro,  and  several  others 
of  minor  importance. 

The  Serra  do  Mar,  or  Brazilian  coast  range,  U the  mart 
prominent  topographic  feature  of  tho  eastern  side  of  tho 
continent.  This  range,  or  group  of  ranges,  backed  by  a high 
plateau,  is  within  sight  of  the  ocean  from  the  north oasteni 
corner  of  Rio  Grande  do  Sul  in  Brazil  (lat.  29*  30 ) to  the 
mouth  of  Rio  Doce,  in  S.  latitude  19'  30'.  The  following 
arc  the  highest  points  that  have  been  measured  on  the 
Brazilian  highlands  j — 

Prak, 

Italiaya.  State  of  Rio  do  Janeiro 

Itajubu  or  Tonibi*,  State  of  Sio  Paulo  . 

Organ  Mountains,  State  of  Kio  de  Janeiro 

Frade,  State  of  Espirito  Santo  . . 

Caraca,  8tate  of  Minas  Goraes  . 

IUmW,  State  of  Minna  Genov*  . . 

Itacolomi,  Slate  of  Minas  Geraes  . 

Morro  do  Ia>]k),  State  of  Sio  Paulo  . 

S«rra  da  On$n,  State  of  Rio  do  Janeiro . 

Pyrencoa,  State  of  Goya*  . 


Elv  ration. 

9840  feet 
7800  + 
“323 
6770 
6234+  , 
5900  ± 
5743 
5250 
4502 
4544 
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There  is  an  elevated  region  near  the  eastern  corner  of 
the  continent  on  the  watershed  between  Rio  Sfto  F rancisco, 
Kio  Jaguaribe,  and  Rio  Farahyba  do  Norte.  This  water- 
shed is  not  a mountain  range,  but  a brood  and  broken 
plateau  with  an  elevation  of  about  3000  feet,  and  with 
individual  peaks  reaching  4000  feet  above  tide  levcL 
North  of  the  mouth  of  the  Amazon  the  coast  is  low, 
much  of  it  is  swampy,  and  all  of  it  is  forest-covered  as 
seen  from  the  ocean.  This  low  coast  extends  across  the 
Guianas  and  Venezuela  as  far  as  the  headland  north  of 
the  Gulf  of  Faria,  where  the  Merida  or  Venezuelan  branch 
of  the  Andes  reaches  the  sea.  Along  this  Guiana  coast  is 
a belt  of  low  wooded  land,  beyond  which  the  streams  are 
not  navigable  save  by  canoes.  The  highlands  south  of 
Venezuela  and  the  Guianas,  and  north  of  the  Amazon 
valley,  form  a broad  plateau,  above  which  rise  several  high 
peaks.  The  known  peaks  are ; — 

Ror&iina  . . . 8740  feet. 

Duida  . . . 8500  ,, 

Mum^uaca  . 8230  ,, 

Tango*  . . . 6000  „ 

This  highland  iB  mostly  forest-covered,  but  there  are  in 
the  area  also  large  campos  or  open  grass-covered  plains. 

The  Amazon,  the  Orinoco,  and  the  Paraguay  or  La 
Plata  river  systems  drain  an  area  of  3,686,400  square 
j ywwmmm  miles.  Less  imposing,  but  yet  large  and  im- 

portant  streams  are  the  Magdalena  in  Colombia, 
the  Essequibo  in  British  Guiana,  and  the  Sdo  Francisco 
in  Brazil.  The  Amazon  (properly  the  Rio  das  Amazonas 
or  river  of  the  Amazons)  and  its  tributaries  is  not  only 
the  largest  river  in  South  America,  but  by  far  the  largest 
in  the  world  (y.v.)  The  total  navigable  length  of  the  main 
stream,  from  Para  to  the  head  of  the  navigation  on  the 
Huallaga  in  Peru,  is  3000  miles.  This  does  not  include 
the  hundreds  of  equally  navigable  parallel  side  channels 
that  accompany  the  main  stream  from  its  mouth  almost 
to  the  mouth  of  the  Javary.  Above  the  falls,  again,  all 
these  streams  are  navigable  for  long  distances.  The  river 
is  nowhere  confined  to  a single  channel,  but  its  waters 
spread  over  an  enormous  flood-plain  and  flow  with  a 
sluggish  current  through  thousands  of  side  channels  that 
anastomose  with  each  other  so  that  it  is  impossible  for 
one  not  familiar  with  the  stream  to  distinguish  the  main 
channel.  In  several  places  the  river  is  so  wide  that  one 
looking  across  it  sees  a water  horizon  as  if  he  were  looking 
out  over  the  ocean.  Indeed  much  of  the  region  is  more 
like  a great  freshwater  sea  filled  with  islands  than  it  is 
like  a valley  with  a stream  running  through  it.  For  the  ; 
most  part  the  land  along  the  river  is  low,  flat,  and  marshy, 
and  under  water  a part  of  the  time  ; but  at  a few  places, 
notably  at  Erere,  Obidos,  Velha  Pobre,  Parti  ParauA-quAra, 
and  Almeirim  table-topped  hills  are  visible  from  the  river. 
The  banks  of  the  stream  and  of  its  side  channels  are  every- 
where  lined  with  a dense  forest.  The  valley,  however,  is 
not  all  forest-covered.  Beginning  near  the  Oyapok  on 
the  Guiana  frontier,  a series  of  dry  sandy  campos  or  open 
plains,  interrupted  by  wooded  river  banks,  follow 
along  the  north  side  of  the  river  for  about  700  miles. 
The  Upper  Amazon  valley  opens  broadly  towards  the 
north-east  and  descends  to  the  sea  through  the  Orinoco, 
while  towards  the  south  the  Madeira  basin,  through  one  of 
its  upper  branches — the  GuaporA — unites  with  the  basin  of 
the  Paraguay. 

The  Orinoco  proper  (y.f.)  rises  in  the  highlands  between 
Bnuil  and  Venezuela,  l>v  a broad  curve  swings  arotmd  the 
western  end  of  these*  highlands,  and  then  for  400  miles 
flows  cast  into  the  Atlantic.  Along  its  lower  course  the 
banks  are  covered  with  heavy  forests.  In  its  upper  course 
jhe  mountainous  highlands  are  visible  along  its  right 
l»nk,  while  on  its  left  are  enormous  stretches  of  flat,  tree-  ' 
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less,  grass-covered  plains,  extending  to  the  foot-hills  of  the 
Cordillera  do  Merida.  During  high  water,  the  low,  flat 
country  looks  like  a vast  lake.  The  stream  is  navigable 
during  a j»art  of  the  year  a distance  of  1000  miles  or  more. 
I alike  the  Amazon,  the  Orinoco  has  a great  delta,  and  the 
stream  enters  the  sea  through  many  channels. 

Under  the  name  of  tho  Rio  de  la  Plata  (7.**.)  may  be  in- 
cluded the  Uruguay,  the  ParanA,  and  the  Paraguay,  with  all 
their  tributaries.  The  plains  of  Argentina  begin  on  the 
Amazonian  watershed  in  the  highlands  of  Matto  Grosso, 
Brazil,  and  in  Eastern  Bolivia,  and  following  down  the 
valley  of  the  Paraguay  pass  out  of  the  drainage  area  of 
the  ParanA,  properly  speaking,  and  form  the  flat  region 
lying  between  the  foot-hills  of  the  Andes  and  the  Atlantic 
Ocean  almost  to  the  Strait  of  Magellan — a length  for  this 
plain  of  more  than  2000  miles.  The  plains  in  the  latitude 
of  Buenos  Ayres  and  from  there  southward  are  low,  nearly 
flat  on  the  east  side,  and  rise  almost  imperceptibly  to  tho 
lower  slopes  of  the  Andes.  They  are  mostly'  treeless 
deserts  covered  with  tufts  of  coarse  grass,  with  hero  and 
there  shallow  pools  of  salt  or  brackish  water.  There  are 
many  small  volcanic  peaks  and  some  short  mountain 
ranges  over  this  great  plain. 

The  valley  of  the  Paraguay  is  here  and  there  heavily 
timbered,  in  other  places  it  is  a treeless  or  s|>arsely- 
covered  grassy  plain,  and  in  still  others  it  is  a hilly,  dry, 
and  thinly-covered  campo.  The  upper  Paraguay  river 
winds  through  grass-covered,  meadow-like  plains  appar- 
ently as  flat  and  boundless  as  the  sea.  Above  this  plain 
rise  a few  isolated  peaks,  like  so  many  islands  in  a great 
lake.  Only  above  the  navigablo  portions  of  the  stream, 
1700  miles  from  its  mouth,  does  it  flow  through  a hilly 
country.  A noteworthy  feature  of  the  tributaries  of  the 
Paraguay  is  that  many  of  those  flowing  down  from  tho 
region  of  the  Andes  are  more  or  less  brackish,  while  the 
Uruguay  and  PamnA  and  their  tributaries  entering  from 
the  rainy,  forest-covered  regions  of  Brazil,  are  all  fresh- 
water streams. 

Tho  Sfto  Francisco  Li  the  largest  river  that  lies  wholly 
in  Brazil.  It  rises  in  the  highlands  not  far  from  the 
coast  in  latitude  2 1 ’ and  flows  north-east  parallel  with  the 
coast  until  it  reaches  latitude  9°  30',  where  it  bends 
sharply  to  the  right  and  enters  the  Atlantic  360  miles 
south  of  Cape  St  Roque.  It  is  navigable  in  its  lower 
course,  but  at  a distance  of  1 40  miles  from  its  mouth  the 
falls  of  Paulo  Affonso,  the  “ Niagara  of  Brazil,”  interrupt 
all  navigation.  The  upper  part  of  tho  river,  however,  is 
navigablo  for  a long  distance.  Throughout  its  entire 
length  it  flow’s  through  a hilly  or  mountainous  country. 

The  Rio  Magdalena  in  Colombia  is  a crooked,  muddy 
stream  entering  the  sea  through  two  mouths;  it  is  navi- 
gable up  to  Honda  (862  feet  above  tide-level)  and  has  a 
length  of  2000  miles.  Above  the  mouth  of  Rio  Cauca, 
tho  mountains  are  visible  on  both  sides  of  the  river. 

There  are  remarkably  few  freshwater  lakes  in  South 
America,  and  most  of  these  are  in  the  Andes  mountains. 
Lake  Titicaca,  near  La  Paz  in  Bolivia,  is,  in 
respect  of  elevation  and  position,  the  most  re- 
markable lake  of  its  size  in  the  world.  Its  surface  lias  an 
elevation  of  12,545  feet,  it  covers  an  area  of  between 
4000  and  5000  square  miles,  has  a maximum  depth  of 
700  feet,  and  never  freezes  over.  Titicaca  discharges  into 
another  shallow  lake  or  marsh  which  is  supposed  to  have 
no  outlet.  Lake  Junin  or  Okinchaicocha  on  the  plateau 
east  of  Lima  in  Peru  has  an  area  of  200  square  miles, 
and  an  altitude  of  13,380  feet.  Along  the  eastern 
Ijosc  of  the  Andes,  in  Southern  Argentina,  is  a series 
of  lakes  whose  basins  were  probably  formed  by  the 
glaciers  that  formerly  flowed  down  to  the  plains  from 
the  mountain  ranges.  There  are  many  lakes  over  the 
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flood-plains  of  all  tho  groat  rivers  of  South  America,  but 
these  arc  phases  of  the  rivers  themselves  rather  than  lakes 
in  the  ordinary  sense.  Lagoa,  doa  P&tos  and  Lagoa  Merim 
ou  the  southern  coast  of  Brazil  are  shallow  brackish  lakes 
shut  in  by  sandbanks  thrown  up  by  the  sea.  There  are 
small  lagoons,  formed  in  a similar  manner,  at  many  placet* 
along  the  coast  in  the  states  of  Rio  de  Janeiro,  Espirito 
Santo,  and  A laguna.  Lake  Maracaibo  on  the  Venezuela 
coast  is  a narrow- necked  bay  rather  than  a lake. 

The  eastern  coast  of  the  South  American  continent  has 
remarkably  few  islands,  and  these  are  all  small,  except 
Trinidad,  off  the  coast  of  Venezuela,  and  the 
islands  in  the  mouth  of  the  river  Amazon. 
The  island  of  Trinidad  (area,  1755  square  miles)  is  sejiaratcd 
from  the  continent  by  the  Gulf  of  Faria.  Along  the 
northern  end  of  the  island  is  a range  of  mountains  about 
3000  feet  high,  which  are  geologically  the  eastern  end  of 
tho  Cumana  range  of  the  Venezuela  mainland,  with  which 
they  were  formerly  united.  On  the  south  side  of  the 
Island  is  tho  famous  pitch  lake — the  most  extensive  de- 
posit of  asphalt  known.  The  island  of  Fernando  de 
Noronha,  230  miles  off  Oape  St  Roque,  is  of  volcanic 
origin,  and  has  an  area  of  12  square  miles.  Although  this 
island  is  separated  from  the  mainland  by  a channel  13,000 
feet  deep,  it  really  stands  on  the  deep  continental  shelf. 
The  Rocas,  a small  coral  Island,  lies  80  miles  west  of  Fer- 
nando de  Noronha.  The  shores  of  the  Falkland  Islands 
(area,  6500  square  miles)  are  indented  by  long  tortuous 
channels  that  have  the  appearance  of  having  been  formed 
by  the  depression  of  a hilly  land  surface.  One  of  these 
channels  quite  separates  the  two  main  Inlands.  One  peak, 
Mount  Adams,  has  an  elevation  of  2300  feet.  The  group 
is  separated  from  the  mainland  by  a shallow  sea,  while  its 
flora  and  fauna  show  that  it  was  formerly  connected  with 
the  Patagonian  mainland.  The  Tierra  del  Fuego  group  of 
islands  and  the  other  islands  that  border  the  south-west 
coast,  from  the  Strait  of  Magellan  to  latitude  42’,  by 
their  flora,  fauna,  the  land  forms  and  the  forms  and  depths 
of  the  channels  about  them,  show  that  they  were  not  long 
ago,  geologically  speaking,  a part  of  the  mainland,  from 
which  they  have  become  separated  by  the  depression  of 
the  southern  portion  of  the  continent.  This  depression 
has  admittod  the  sea  to  the  lower  valleys,  making  fjords  of 
them,  while  the  highlands  and  mountain  tope  remain  pro- 
jecting from  the  water  as  islands.1 

Phe  flora  of  South  America  embraces  a large  number 
of  peculiar  types  originating  either  in  the  highlands  of 
Piorx  brazil  or  in  the  Andes  region.  Several  of  our 
most  useful  plants  are  natives  of  the  South 
American  tropics.  Among  these  are  the  rubber-producing 
plants,  cotton,  potatoes,  maize,  the  cinchona,  Paraguayan 
tea,  ipecac,  vegetable  ivory,  coca,  arid  the  chocolate  plant. 
Other  tropical  and  subtropical  plants,  such  as  coffee, 
sugar-cane,  oranges,  and  bananas  have  been  introduced, 
and  are  extensively  cultivated.  The  Horn  of  the  Amazon 
valley  may  be  taken  as  the  typo  of  that  of  the  moist 
valleys.  Tho  forests  are  almost  impenetrable ; roads 
through  them  are  soon  doted  by  the  rank  growth,  and 
vines,  creepers,  and  climbing  plants  turn  them  into  verit- 
able mats  down  to  the  water’s  edge,  bamboos  reach  an 
enormous  size  and  form  extensive  thickets  along  certain 
streams.  Palms  are  the  most  characteristic  and  beautiful 
trees,  and  reach  their  greatest  development  in  the  Amazon 
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valley.  They  take  on  a great  variety  of  forms : some  have 
a height  of  100  feet  or  more,  others  are  no  larger  than  a 
lead  pencil  and  only  a yard  high ; Mime  are  trunklesa, 
while  others  are  slender  and  climb  like  vines.  A note- 
worthy feature  of  these  tropical  plants  is  that  they  seldom 
form  forests  of  a single  or  of  a few  species,  as  so  often 
occurs  in  the  temperate  zones.  The  shaded  woods  of  the 
forests  in  many  places  abound  in  beautiful  ferns,  some  of 
them  reaching  the  dimensions  of  trees.  The  plants  of  the 
carapos  and  plains  have  a stunted  apjtearancu.  The 
grasses  axe  wiry  and  tough,  in  places  spreading  evenly 
over  thousands  of  square  miles  of  nearly  level  marshy 
lands,  as  in  the  Gran  Chaco  of  the  IVraguay  valley,  in 
others  growing  in  tufts  over  the  sandy  plains.  In  the 
high  table-lands  of  Southern  Brazil,  tho  araucarian  pine 
grows  in  beautiful  forests  as  far  north  as  Barbacena,  state 
of  Minas.  In  the  north-west,  tho  western  slopes  of  the 
mountains  are  covered  with  a dense  tropical  vegetation 
high  up  their  sides,  while  on  the  east  they  are  compara- 
tively tiare.  In  the  high  mountains,  the  flora,  though 
scant,  resembles  that  of  t«m|)eratc  regions.  Sixty  per 
cent,  of  the  genera  are  like  those  of  the  temperate  zones, 
but  the  species  are  peculiar  to  tho  Andes.  On  the  lofty 
peaks  Whytnper  collected,  of  flowering  plants,  fifty-nine 
species  above  14,000  feet;  thirty- five  species  above 
15,000  feet ; and  twenty  species  above  16,000  feet. 

The  fauna  of  South  America  includes  a large  number  of 
species,  but  relatively  a small  number  of  individuals 
With  local  exceptions,  this  seems  to  be  true  of  pauBt, 
all  the  forms  of  life.  The  land  mammals  are 
nearly  all  small.  There  are  many  species  of  monkeys,  all 
of  them  arboreal.  The  only  reptiles  that  are  at  all 
abundant  are  lizards,  and,  in  some  places,  alligators. 
There  are  only  two  large  snakes,  the  boa  constrictor  and 
the  water  Ixia,  and  they  are  not  abundant.  The  other 
kinds  of  snakes  are  represented  by  a small  number  of 
individuals.  Certain  ruminants  having  long  woolly  hair, 
tho  llamas,  alpacas,  and  vicunas,  arc  found  only  in  the 
high  Andes.  Tho  llama  lias  been  domesticated,  and  i* 
used  for  carrying  small  burdens.  The  condor,  tho  largest 
living  bird  of  flight,  inhabits  tho  lofty  Andes.  The 
insects  of  the  highest  peaks  arc  related  genericallv,  but 
not  specifically,  to  those  of  the  temperate  latitudes  of 
North  America,  a fact  interpreted  by  biologists  to  mean 
that,  probably  on  account  of  some  obstacles  to  free  move- 
ment since  tho  Glacial  epoch,  there  has  been  no  migration 
along  the  Andes  during  the  existence  of  living  sjiecies. 

(j.  c.  Bil) 

South  American  Meteorology. 

South  America  lies  between  the  mean  annual  isotherms 
of  40°  and  80“  Fahr.  Tho  northern  and  north-eastern 
portions  of  the  continent,  down  nearly  to  tho  camsu. 
tropic,  arc  within  the  district  enclosed  by  the 
mean  annual  isotherm  of  80°.  The  cold  Peruvian  cur- 
rent deflects  the  isotherms  strongly  equatorwards  along 
the  Pacific  coast,  especially  between  latitudes  30  S.  ami 
the  equator,  while  these  same  isotherm*  loop  strongly 
polewards  over  the  land.  The  equator  ward  deflexion  on 
tho  west  coast  results  in  giving  places  on  that  coast  much 
lower  temperatures  than  those  of  stations  in  correspond- 
ing, or  even  considerably  higher,  latitudes  on  the  east 
coast.  Lima,  in  latitude  12*  S..  lias  a mean  annual  tem- 
perature of  66*2“ ; Bio  de  Janeiro,  which  is  nearly  on  the 
tropic  on  the  east  coast,  has  a mean  anntudof  72‘1  . To 
mean  annual  tomjieratures  on  the  Atlantic  coast  between 
latitudes  30°  and  40*  S.  are  about  5°  higher  than  those  in 
corresponding  latitudes  on  the  Pacific  coast.  The  average 
position  of  the  heat  equator  (axis  of  the  equatorial  belt  o 
high  temperature)  is  on  the  immediate  sea-coast  in  North- 
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eastern  Brazil,  whence  the  line  runs  north-west  parallel 
with,  but  somewhat  inland  from,  the  coast  of  Guiana  and 
Venezuela.  In  January  the  heat  equator  moves  to  about 
15*  S.  in  Brazil,  while  in  July  it  migrates  northward  be- 
yond the  limits  of  the  continent  In  the  former  month 
the  isotherm  of  50*  crosses  the  southernmost  extremity  of 
8outh  America,  In  July  the  isotherm  of  30’  is  found 
somewhat  to  the  south  of  Cape  Horn.  Thus  the  southern 
summer  is  not  marked  by  ex- 
cessively high  mean  tenqxira- 
tures,  and  the  southern  winter 
is  moderate,  even  in  the 
higher  latitudes.  The  mean 
annual  range  of  temix  rature 
is  very  small  over  all  of  South 
America.  Over  the  northern 
portion  of  the  continent,  in- 
cluding Peru,  Northern 
Bolivia,  and  the  greater  part 
of  Brazil,  it  is  less  than  10*. 
Over  a considerable  part  of 
this  same  area  the  range  is 
even  less  than  5*.  South  of 
the  tropic  and  cast  of  the 
Andes  the  ranges  increase  to 
between  30*  and  40°  in 
Northern  Argentina.  In 
Chile,  on  the  other  hand,  they 
are  less  than  20".  The  whole  of  the  narrow  western  coastal 
strip  thus  has  a very  moderate  climate.  Even  in  the  higher 
latitudes  the  winters  are  very  mild ; the  summers  distinctly 
cooL  Over  a portion  of  the  coasts  of  Guiana  and  of  Eastern 
Venezuela  the  mean  minimum  temperature®  average  over 
68‘.  The  lowest  mean  minima  are  found  in  the  interior  east 
of  the  Andes  and  south  of  lntitudo  20°  S.  Temperature* 
below  32*  occur  normally  every  winter  over  the  highlands 
of  the  southern  interior  of  Brazil,  and  thence  southward 
over  the  interior  of  Argentina.  The  highest  mean  maxima 
(104*)  occur  in  the  northern  portion  of  Argentina.  All  of 
the  west  coast  has  decidedly  lower  maxima.  Throughout 
the  mountainous  region  of  South  America  altitude  controls 
temperature  to  a marked  degree.  Places  situated  for 
above  sea-level  Quito)  enjoy  “perpetual  spring  ” tem- 
jwratures.  On  the  high  peaks,  even  on  the  equator,  there 
is  eternal  snow. 

For  the  mean  of  the  year  the  barometric  equator  crosses 
South  America  cloeely  along  the  line  of  the  geographical 
Pf-Ttar*  ®‘lllator,  running  north  of  it  on  the  western 
•ad  wiod».  coa8t-  The  middle  portion  of  the  continent  is 
under  the  control  of  the  tropical  high  pressure 
belt,  while  over  the  southern  extremity  the  pressure 
decreases  rapidly  towards  the  south  pole.  The  seasonal 
migration  of  sun  and  heat  equator  involve  a sympathetic 
migration  of  barometric  equator  and  tropical  high  pressure 
belt.  In  January  the  barometric  equator  moves  south  to 
about  lat,  10°  in  Brazil,  while  the  axis  of  the  tropical 
high  pressure  belt  lies  about  along  30“  S.  lat.  in  the 
Atlantic,  and  35’  S.  lat.  in  the  Pacific.  In  July  the 
barometric  equator  lies  along  the  northern  coast,  and  the 
axis  of  the  tropical  high  pressure  belt  is  also  farther  north 
than  in  January.  Seasonal  changes  and  mean  monthly 
ranges  of  pressure  are  slight.  The  broad  northern  portion 
of  the  continent  east  of  the  Andes,  and  north  of  the 
tropical  high  pressure  belt,  is  in  tho  trade-wind  zone.  Hero 
the  trade®  prevail  as  a rule,  except  when  the  sun  is  most 
nearly  overhead.  They  are  then  replaced  by  the  equa- 
torial belt  of  calms  and  rains,  which  migrates  north  and 
•outh  over  this  portion  of  the  continent,  following  the 
8Ua-  The  west  coast  within  the  trade-wind  latitude® 
■outh  of  the  equator  has  it®  own  system  of  winds,  which 
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are  under  the  control  of  the  tropical  high  pressure  area  of 
the  Pacific,  and  blow  from  a southerly  direction.  The 
winds  of  extra-tropical  South  America  are  also  chiefly 
controlled  bv  the  tropical  anti-cyclonic  areas  of  the  South 
Atlantic  and  South  Pacific  oceans.  The  former  of  tbese 
areas  gives  easterly  and  south-easterly  winds  in  the  lower 
latitudes  of  the  eastern  portion  of  the  continent,  and  pre- 
vailing north-westerly  winds  in  the  higher  latitudes.  On 
the  west  coast  strong  south- 
erly winds  blow  with  trade- 
like regularity  north  of  the 
Pacific  anti  - cyclone,  while 
north-westerly  winds  prerail 
to  the  south  of  it.  The  sea- 
sonal migration  of  these  area® 
of  high  pressure  involves  a 
corresponding  shift  in  the 
wind  system®  under  thuir 
control.  In  summer  south 
and  south-west  winds  prerail 
along  the  west  coast  between 
30“  and  40*  S.  lat.  South  of 
40’  S.  lat  north  and  north- 
west winds  predominate.  In 
winter  the  wind®  between  30" 
and  40*  S.  lat  are  variable, 
with  some  calm®,  while  the 
west  and  north-west  wind® 
blow  nearer  the  equator  than  in  summer.  In  corresponding 
latitudes  on  the  east  coast  there  is  also  a northward  exten- 
sion of  the  limits  of  the  north-west  winds  in  winter.  In 
Argentina  north-east,  east,  and  south-east  wind®  increase  in 
summer,  and  north,  north-west,  and  west  winds  in  winter. 
In  the  mountain®  there  are  local  winds,  much  influenced 
by  topography. 

Darwin  first  distinctly  emphasized  the  essential  charac- 
teristics of  South  American  rainfall  In  the  latitudes  of 
prevailing  easterly  winds  (trades)  the  eastern 
side  of  the  continent  and  the  eastern  slojiea  of 
the  Andos  are  well  watered,  while  the  western  slopes  are 
comparatively  dry.  In  the  latitudes  of  prevailing  westerly 
winds  the  western  slo|>es  of  the  mountain®  have  the  most 
precipitation,  while  the  eastern  side  is  dry.  Tho  rainfall 
is  considerable  (60-80  inches 
and  over)  on  the  elevated 
windward  coasts  of  the  con- 
tinent (Guiana,  South-east 
Brazil)  within  the  trade-wind 
belts,  a®  it  i®  on  the  eastern 
slope®  of  the  Andes,  and  over 
an  extended  area  along  the 
Amazon.  Within  the  south- 
east trade  belt  there  i®  not- 
ably less  rainfall  in  the  leo 
of  the  highlands  of  South- 
east Brazil,  and  tho  rainfall 
also  decrease®  rapidly  in  the 
interior  over  tho  more 
southern  latitudes  of  this 
same  belt  The  migration 
of  the  belt  of  equatorial  calms 
and  rain®  over  the  northern 
portion  of  South  America  involves  a seasonal  rainfall  over 
the  greater  port  of  the  trade-wind  latitudes.  There  is  a 
dry  season  while  the  trade  blows,  and  & rainy  season 
while  the  equatorial  rainy  belt  i®  overhead.  The  coast  of 
Guiana,  and  Pernambuco  and  Bahia  have  winter  rains. 
The  west  coast  within  the  trade-wind  latitude®,  from  4°  S. 
lat.  to  about  30°  S.,  i®  very  dry.  It  is  shut  off  from  the 
trades,  and  has  southerly,  cool,  non-rainy  wind®.  Along 
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this  desert  coastal  strip  it  seldom  rains,  but  rain  and  snow 
fall  on  the  mountains  of  Peru  and  Bolivia  during  the 
summer.  North  of  lat.  4a  8.  there  is  abundant  rainfall 
from  the  equatorial  rainy  belt,  reaching  160  inches  a year 
on  the  coast  of  Colombia  north  of  the  equator.  Near  the 
west  coast  the  migration  of  the  equatorial  rain  belt  pro- 
duces two  rainy  and  two  dry  seasons  at  certain  stations 
nearly  on  the  equator  (Quito  and  Bogota).  Within  the 
latitudes  of  the  prevailing  westerly  winds,  the  rainfall 
reaches  80  inches  annually  along  the  southern  coast  of 
Chile.  East  of  tho  Andes,  over  much  of  the  pampas  of 
Argentina  and  Patagonia,  the  average  is  under  10  inches. 
Towards  the  southern  extremity  of  the  continent  the  rain- 
fall east  of  the  mountains  increases  again,  reaching  40 
inches  a year  in  the  extreme  south-east.  There  is  a 
seasonal  distribution  of  rainfall  in  Chile  which  depends 
upon  the  migration  of  the  tropical  high  pressure  belt. 
Northern  Chile,  north  of  about  30°  S.  lat.,  is  always  dry. 
Southern  Chib  has  rain  throughout  the  year,  because  it  is 
always  under  the  regime  of  the  prevailing  westerly  winds. 
In  the  central  portion  there  are  rains  only  in  winter,  when 
the  westerlies  impinge  on  that  coast.  Cyclonic  storms  do 
not  occur  north  of  the  latitudes  occupied  by  the  prevailing 
westerly  winds,  but  are  very  common  in  the  high  southern 
latitudes.  The  winter  rains  of  Central  Chile  come  in  con- 
nexion with  the  cyclonic  storms  of  that  season.  Thunder- 
storms are  most  frequent  over  the  north-west  coast,  as  far 
south  as  4“  S.  lat.,  and  occur  in  considerable  numbers  over 
all  of  tropical  South  America,  except  the  arid  west  coast. 
The  violent  summer  thunderstorms  of  Argentina  and 
Uruguay  (pamperos)  often  do  serious  damage  to  shipping 
in  the  Kio  do  la  Plata  estuary. 

South  America  may  be  divided  into  six  climatic 
provinces  (following  Supan).  The  first  ('*  Tropical  Cor- 
dilleran”)  includes  the  extreme  north-western 
section  (coasts  of  Colombia  and  Ecuador),  with 
‘perpetual  spring”  climates  at  high  altitudes, 
high  temperatures  near  sea-level,  and  tropical  rains.  The 
second  (“  Tropical  ”)  takes  in  tho  vast  northern  and  north- 
eastern territory  cast  of  the  Andes,  and  reaches  somewhat 
south  of  the  tropics.  This  is 
under  the  control  of  trades 
and  equatorial  rains,  and  has 
mean  annual  temperatures 
over  80°.  The  third  (“  Peru- 
vian ")  extends  along  the 
Pacific  coast  to  30*  S.  lat,  in- 
cluding Northern  Chile.  This 
province  is  abnormally  cool, 
and  rainless.  The  “ North 
Chilian  ” province,  adjoining 
it  on  the  south,  has  a sul>- 
tropical  climate,  with  winter 
rains.  Farther  south  the 
“ South  Chilian  ” province, 
which  takes  in  also  the  ex- 
treme southern  extremity  of 
the  continent,  is  very  rainy 
and  lias  equable  tempera- 
tures throughout  the  year, 
with  cool  summers  The  sixth  (“Pampa”)  province, 
which  includes  the  section  east  of  the  Andes  and  south  of 
the  tropical  province,  has  a fairlv  large  range  of  temperan 
tnre^  especially  in  the  north,  while  rain  is  not  plentiful. 

The  following  brief  list  includes  some  of  the  last  notable 
additions  to  our  knowledge  of  the  geography  of  South 
America : — 

Pkrif^riuuv*  £tl,d**  mr  lta  T Amazon*. 

r * f EXki  A.  OotrpRBAU.  Voyages  <i  trarers  le*  Gayanes 
cl  rAmazonie.  Paris,  188". — Karl  von  den  Strike*.  Boise  • 
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province*. 
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sehitderung  und  Ergdmisse  der  nceiter  SchingH  Expedition,  /AS?. 
1888.  Berlin,  1894.—  Edward  Whymper.  Travels  amonost  the 
Great  Andes  of  the  Equator . London,  1892. — -TkddoRO  Wolf. 
Geografia  y GeoJogia  del  Ecuador.  Leipzig,  1892. — K.  A.  Fitz- 
gerald. The  Highest  Andes.  Ixmdon,  1899. — A Topographic 
Survey  of  the  Slate  qr  Sdo  Paulo,  Brazil , untier  the  direction  of 
O.  A.  Derby,  H.  E.  Williams,  chief  topographer.  In  course  of 
publication  at  8*o  Paulo,  Brazil.— if  Topographic  Survey  of  the 
State  of  Minas  Geraes,  Brazil,  under  the  direction  of  Alvaro  DA 
Silveira.  In  course  of  publication  at  Bello  Horizonte,  Minna 
Genes,  Brazil. 

See  also  for  Climate.  — HanN.  Uandhuch  drr  KUmatologie.  2nd 
edition,  Stuttgart,  1897.  (The  moat  complete  discussion  of  South 
American  climate*.  Gives  numerous  references.) — Bartholomew's 
Physical  Atlas,  vol.  iit  “ Meteorology,”  London,  1899.  (Charts 
of  temperature,  pressure,  winds,  rainfall,  Icc.,  with  diaenswon.) 

(b.  dk  a w.) 

American  Ethnology  and  Archaeology. 

The  opinion  is  now  well-nigh  universal  among  anthro- 
pologists that  the  American  aborigines  came  from  the 
Old  World.  Whether  with  Payne  it  is  assumed  ^ 
that  in  some  remote  time  a speechless  anthro-  AatrtcMa 
poifl  jiassed  over  a land  bridge,  now  the  Bering  aborigines. 
Sea,  which  then  sank  behind  him ; or  with 
Dawkins  and  Brinton,  tliat  the  French  cave  man  came 
hither  by  way  of  Iceland ; or  with  Keane,  that  two  sub- 
varieties, the  long-headed  Eskimo-Botocudo  type  and  the 
Mexican  round-headed  type,  prior  to  all  cultural  develop- 
ments, reached  the  New  World,  one  by  Iceland,  the  other 
by  Bering  Sea  ; or  that  Malayoid  wanderers  were  stranded 
on  the  coast  of  South  America;  or  that  no  breach  of 
continuity  lias  occurred  since  first  the  march  of  tribes 
began  this  way — ethnologists  agree  that  the  aborigines 
of  the  western  came  from  the  eastern  hemisphere,  and 
there  is  lacking  any  biological  evidence  of  Caucasoid  or 
Negroid  blood  flowing  in  the  veins  of  Americans  before 
the  invasions  of  historic  times.  The  time  question  is  one 
of  geology.  , , 

Following  Note*  and  Queries  on  Anthropology t publish* 
by  the  British  Association  for  the  Advancement  of  Science, 
the  study  of  the  American  alxjrigmes  divides  itself  into 
two  parts  : tliat  relating  to  their  biology,  and  that  relating 
to  their  culture.  In  the  four  subdivisions  of  humanity 
based  on  the  hair,  the  Americans  are  straight-haired  or 
Mongoloid.  But  it  will  free  this  account  of  them  from 
embarrassments  if  they  be  looked  upon  as  » distinct  su 
species  of  Homo  sapiens.  Occupying  135  degrees  o 
latitude,  living  on  the  shores  of  frozen  or  of  tropica 
waters ; at  altitudes  varying  from  sea-level  to  ww 
thousands  of  feet ; in  forests,  grassy  prairies,  or  deserts , 
here  starved,  there  in  plenty ; with  a night  here  of  mx 
months’ duration,  there  twelve  hours  long;  here  among 
health-giving  winds,  and  there  cursed  with  malaria , t us 
brown  man  became,  in  different  culture  provinces,  brunt  e 
or  black,  tall  or  short,  long-headed  or  short-headed,  am 
developed  on  his  own  hemisphere  variations  from  an 
average  type.  , 

Since  the  tribes  practised  far  more  in-breeding 
out-breeding,  the  tendency  was  toward  forming  not  on  y 
verbal  linguistic  groups,  but  biological  varieties ; 
weaker  the  tribe,  the  fewer  the  captures,  the  greater  » 
isolation,  and  liarder  the  conditions — producing  done  o- 
ceph&ly,  dwarfism,  and  other  retrogressive  cliaractens  ics. 
The  student  will  find  differences  among  anthropologists  ^ 
the  interpretation  of  these  marks — some  averring  t 
comparative  anatomy  is  worthless  as  a means  of 
dividing  the  American  8ubs|>ocies,  others  that  biolog.es 
variations  point  to  different  Old  World  origins,  a t u 
class  Indieving  these  structural  variations  to  be  of  « 
soil.  The  high  cheek-bone  and  the  liawk’s-bill  noee  a 
universally  distributed  in  the  two  Americas ; so  also  are 
proportions  between  parts  of  the  body,  and  the  frequ«  ucy 
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of  certain  abnormalities  of  the  skull,  the  hyoid  bone,  the 
humerus,  and  the  tibia.  Viability,  by  which  are  meant 
fecundity,  longevity,  and  vigour,  was  low  in  average. 
The  death-rate  was  high,  through  lack  of  proper  weaning 
foods,  and  hard  life.  The  readiness  with  which  the 
American  Indian  succumbed  to  disease  is  well  known. 
For  these  reasons  there  was  not,  outside  of  southern 
Mexico,  northern  Central  America,  and  Peru,  a dense 
population.  In  the  whole  hemisphere  there  were  not 
over  ten  million  souls. 

The  materials  for  studying  the  American  man  zoologically 
exist  in  the  form  of  collections  iu  Peabody  Museum,  Cam- 
bridge, Massachusetts,  the  Academy  of  Natural  Sciences 
in  Philadelphia,  and  the  United  States  National  Museum 
iu  Washington.  Professor  Putnam  measured  for  the 
World's  Columbian  Exposition  17,000  living  Indians, 
and  the  results  have  been  summed  up  by  Boas.  The 
breadth  of  the  Indian  face  is  one  centimetre  more  than 
that  of  the  whites,  and  the  half -breeds  are  nearer  the 
Indian  standard ; this  last  is  true  also  of  colour  in  tlie 
skin,  eyes,  and  hair.  In  stature,  the  tall  tribes  exceed 
170  cm. ; middle  stature  ranges  between  16G  and  170; 
and  short  tribes  are  under  1G6  cm.  The  Indians  are  on 
the  whole  a tall  people.  Tribes  that  have  changed  resi- 
dence have  changed  stature.  The  tallest  statures  are  on 
the  plains.  The  mountains  of  the  south-east  and  of  the 
west  reveal  the  shortest  statures.  The  whole  Mississippi 
Valley  was  occupied  by  tall  peoples.  The  Athapascans  of 
New  Mexico  are  of  middle  stature,  the  Pueblo  peoples  are 
short.  The  Shoshone,  Shahaptin,  and  Salish  tribes  are  of 
middle  stature ; on  the  coast  of  British  Columbia,  Puget 
Sound,  in  Oregon,  aud  Northern  California,  are  the  shortest 
of  all  the  North  Americans  save  the  Eskimo,  while 
among  them,  on  the  Columbia,  are  taller  tribes.  The 
comjjarison  of  cranial  indexes  is  rendered  diflicult  by 
intentional  flattening  of  the  forehead  and  undesigned 
flattening  of  the  occiput  by  the  hard  cradle-board.  The 
Mississippi  Valley  tribes  are  nearly  brachycephalic ; the 
index  increases  around  the  Great  Lakes,  and  lessens  farther 
east.  The  eastern  Eskimo  are  dolichocephalic,  the 
western  are  leas  so,  and  the  Aleuts  brachycephalic.  On 
the  North  Pocilic  coast,  aud  in  sjjots  down  to  the  Rio 
Grande,  are  short  heads,  but  scattered  among  these  are 
long  heads,  frequent  in  Southern  California,  but  seen 
uorthward  to  Oregon,  os  well  as  in  Sonora  and  some  Rio 
Grande  pueblos.  In  the  regions  of  greatest  linguistic 
mixture  is  the  greatest  heterogeneity  of  cephalic  index. 

The  concepts  on  which  the  peoples  of  the  Old  World 
have  been  classified,  such  as  stature,  colour,  skeletal 
ct+nlflra  n,caisure,nenta*  nationality,  and  so  on,  cannot  as 
tioa.  * yet  be  used  in  America  with  success.  The  only 
basis  of  division  practicable  is  language,  which 
must  be  kept  separate  in  the  mind  from  the  others.  How- 
ever, before  the  conquest,  in  no  other  part  of  the  globe  did 
language  tally  so  nearly  with  kinship.  Marriage  was 
exogamic  among  clans  in  a tribe,  but  practically,  though 
not  wholly,  endogamic  as  between  tribes,  wife  and  stave 
capture  being  common  in  places.  In  his  family  tree  of 
Homo  Americana*  Keane  follows  out  such  a plan,  placing 
the  chief  linguistic  family  names  on  the  main  limbs, 
North  American  on  one  side,  and  South  American  on  the 
other.  Deniker  groups  mankind  into  twenty-nine  races 
and  sulj-races.  Americans  are  numbered  thus  — 21,  South 
American  sub-race ; Palieo- Americans  and  South  Americans. 

North  American  sub-race ; tall,  meaocephalic.  23, 
Gentral  American  race  ; short,  brachycephalic.  24,  Pata- 
gonian race ; tall,  brachycephalic.  25,  Eskimo  race ; 
^ort,  dolichocephalic. 

Zoologists  divide  the  earth  into  biological  areas  or 
regions,  w>  both  archaeologists  and  ethnologists  may  find 


RICA  373 

it  convenient  to  have  in  mind  some  such  scheme  of  pro- 
vinces as  the  following,  named  partly  after  the  dominant 
ethnic  groups  : — Eskimo,  on  Arctic  shores ; Dene, 
in  North-western  Canada  ; A Igonkin- Iroquois, 

Canada  and  Eastern  United  States ; Sioux,  plains  “***' 

of  the  west ; Muakhogee,  Gulf  States ; Tlinkit-Haida, 
North  Ricific  coast;  Sal ish- Chinook,  Fraaer-Columbia coast* 
and  basins ; Shoshone,  interior  basin  ; California-Oregon, 
mixed  tribes ; Pueblo  province,  South-western  United 
States  and  Northern  Mexico ; Nahuatla-Maya,  Southern 
Mexico  and  Central  America ; Chibcha-Kcchua,  the  Cor- 
dilleras of  South  America  ; Carib-Arawak,  about  Caribbean 
Sea  ; Tupi-Guarani,  Amazon  drainage  ; Araucanian,  Run  [jus  ; 
Patagonian,  peninsula ; Fuegian,  Magellan  Strait.  It  is 
necessary  to  Use  geographical  terms  in  the  case  of  Cali- 
fornia and  the  North  Pacific,  the  Caucasus  or  cloaca  gentium 
of  the  western  hemisphere,  where  were  pocketed  forty 
out  of  one  hundred  or  more  families  of  native  tribes. 
The  same  is  true  in  a limited  sense  of  Matto  Grosso. 
That  these  areas  had  deep  significance  for  the  native  races 
is  shown  by  the  results,  both  in  biology  and  culture.  The 
presence  or  absence  of  useful  minerals,  plants,  and  animals 
rendered  some  congenial,  others  unfriendly ; some  areas 
were  the  patrons  of  virile  occupations,  others  of  feminine 
pursuits. 

Among  the  languages  of  America  great  differences  exist 
in  the  sounds  used.  A collection  of  all  the  phonetic 
elements  exhausts  the  standard  alphabets  and 
calls  for  new  letters.  A comparison  of  one  family 
with  another  shows  also  that  some  are  vocalic  and  soft, 
others  wide  in  the  range  of  sounds,  while  a third  set  are 
harsh  and  guttural,  the  speaking  of  them  (according 
to  Payne)  resembling  coughing,  barking,  and  suecring. 
Powell  also  thinks  that  man  lived  in  America  before  he 
acquired  articulate  speech.  The  utterance  of  these  speech 
elements  in  definite  order  constitutes  the  roots  and  sentences 
of  the  various  tongues.  From  the  manner  of  assemblage, 
all  American  languages  are  agglutinative,  or  holophrastic, 
but  they  should  not  be  called  polysynthetic  or  incorpora- 
te or  inflexional.  They  were  more  or  less  on  the  way 
to  such  organized  forms,  in  which  the  world’s  literatures 
are  preserved.  As  in  all  other  languages,  so  in  those  of 
aboriginal  America,  the  sentence  is  the  uuit.  Words  and 
phrases  are  the  organic  parts  of  the  sentence,  on  which, 
therefore,  the  languages  are  classified.  It  is  on  this  basis 
of  sentential  elements  that  Powell  has  arranged  the 
linguistic  families  of  North  America,  lie  has  brought 
together,  in  the  Bureau  of  Ethnology,  in  Washington, 
many  hundreds  of  manuscripts,  written  by  travellers, 
traders,  missionaries,  and  scholars  ; and,  better  still,  in 
response  to  circulars,  carefully-prepared  vocabularies,  texts, 
and  long  native  stories  have  been  written  out  by  trained 
collectors.  A corps  of  specialists — Boas,  Dorsey,  Gatschet, 
Hewitt,  Mooney,  Pilling  — have  studied  many  of  these 
languages  analytically  and  comparatively.  Other  institu- 
tional investigations  have  been  prosecuted,  the  result  of 
all  which  will  be  an  intelligent  comprehension  of  the 
philology  of  a primitive  race. 

Attention  is  frequently  called  to  the  large  number  of 
linguistic  families  in  America,  nearly  200  having  been 
named,  embracing  over  1000  languages  and  dia- 
lecta.  A few  of  them,  however,  occupied  the 
greater  [iart  of  the  lands  both  north  and  south 
of  Panama ; the  others  were  encysted  in  the  territory  of 
the  prevailing  families,  or  concealed  in  cuU-dc-sac  of  the 
mountains.  They  are,  through  poverty  of  material,  un- 
classrd  languages,  merely  outstanding  phenomena.  Fac- 
tions sei«aratA-d  from  the  parent  body  developed  dialects 
or  languages  by  contact,  intermarriage,  and  incorporation 
with  foreign  tribes.  To  the  old-time  belief  that  languages 
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multiplied  by  splitting  and  colonizing,  must  be  added  the 
theory  that  languages  were  formerly  more  numerous,  and 
that  those  of  the  Americans  were  formed  by  combining. 

The  families  of  North  America,  Middle  America,  and 
South  America  are  here  given  in  alphabetical  order,  the 
prevailing  ones  in  small  capitals 

AloONQFIAX,  E.  Can.,  N.  Atlantic  State*,  middle  Staten,  middle 
Western  State* ; Athapascan,  N.W.  Can.,  Alaska,  Wash.,  Or., 
Cal.,  Ariz.,  Mex. ; AtUeapan,  La. ; Beothukan,  Nova 
North  gootii . Caddoan,  Tex.,  Neb.,  Dak.  ; Chimakuan, 

A merles.  . Chimarikan,  N.  Cal.  ; Chimm»YaX,  Brit. 

Col.  ; CoinookaN,  Or.  ; Chitimachan,  La.  ; Chumaahan,  S.  Cal.  ; 
Coahnlltecan, Tex. ; Copehan,  N. CaL  ; Costanoan,  Cal. ; Eskimafax, 
Arctic  province;  Esselenian,  Cal.;  Iroquoiax,  N.Y.,  N.C.  ; 
Kalapooian,  Or. ; Karankawait,  Tex.  ; Kerksan,  N.  Mex. ; KiowaN, 
Neb.;  KlTFXAHAN,  Brit.  Col.;  KoLVSOMAX,  8.  Alaska;  Kula- 
Kapaic,  Cal. ; Kusan,  Cal.  ; Lutuamian,  Or.  ; Marinoson,  Cal.  ; 
Moqueiuranan,  Cal.;  McsKHOGEAX,  Gulf  States;  Natchesax, 
Misa.  ; Palaihnihan,  OaL  ; Pi  MAN,  Ariz.  ; Pujunan,  Cal.  ; Quora- 
tean,  Or. ; Salinan,  Cal.  ; Salishan,  Brit.  Col.  ; Sastean,  Or.  ; 
Shah  aptian.  Or.  ; ShoshoneaN,  Interior  Basin  ; SlotJAN,  Mo. 
Valley;  Skittagetan,  Brit.  Col.;  Takilman,  Or.;  Tantoan, 
Mex.  ; Timuquatian,  Fla.  ; Tonikau,  Misa.  ; Tonkawaa,  Tex.  ; 
Uchean,  Ga. ; Waiilatpuan,  Or.  ; Wakakiian,  Vancouver  I.  ; Wa- 
shoon,  Nev. ; Weitapekan,  Or.  ; Wishoskan,  Cal.  ; Yakonan,  Or. ; 
Yanan,  Or. ; Yukian,  Cal. ; Yuman,  L.  Cal.  ; Zfnyan,  N.  Mex. 

ChapanecaK,  Chi.  ; Chinantccan,  Oax. ; Chontalan,  So.  Mex.  ; 
Huatusan,  Nic. ; Lencan,  Hon.  ; Mayan,  Yue.  and  Goat.  ; Na- 
hl'atlan,  Mex.  ; OtomitlaN,  Cen.  Mox.  ; Raman, 
a Hond. ; Subtiahan,  Nic.  ; Takabcan,  Mich.  ; Tchuante- 

Amertcs.  igtUmus ; Tequistlatecan,  Oax. ; Totonacan, 

Mex. ; Triquian,  So  Mex.  ; Ulvan,  Nic.  ; Xicaquean,  Hond. ; 
Zapotecan,  Oax.  ; Zoqfean,  Tehnant. 

Alikulufan,  T.  del  Fuego ; Arauan,  R.  Purus ; Arawakiax,  E. 
Andes  ; Atac&menyan,  8.  Peru  ; ArafcaxIAX,  Pampas  ; Atkaean, 
Peru  ; Barbacoun.  Colombia ; Bctuyan,  Bogota ; Cani- 
A°a  . channn,  Bolivia ; Carahan,  8.  Brazil ; Caribi an,  around 
mc  CM‘  Caribbean  Sea ; Catam&renyan,  Chaco ; Changuinan, 
Panama ; Charruan,  Parana  R.  ; CniBciiAN,  Colombia ; Churoyan, 
Orinoco  R.  ; Coconucan,  Colombia ; Cunan,  Panama ; Gfaycfruan, 
Paraguay  R.  ; Jiyaroax,  Ecuador ; Kechfan,  Peru;  Laman, 
N.E.  Peru ; Lulean,  Vermejo  R.  ; Mainan,  8.  Ecuador ; Matacoan, 
Vermejo  K.  ; Mocoan,  Colombia  ; Mosetcnan,  E.  Bolivia ; OMAN, 
T.  del  Fuego  ; Fauiauitan,  Colombia;  Panoan,  Ucayali  R..  Peru; 
Pnquinan,  Titicaca  L.  ; Samucan,  Bolivia ; Tacanan,  N.  Bolivia ; 
Taffy  an,  Brazil ; Timotean,  Venezuela ; Tfpian,  Amazon  R.  ; 
Tzonecax,  Patagonia;  Yahgax,  T.  del  Fuego;  Yuncan,  Truxillo, 
Peru;  Yurocarian,  E.  Bolivia;  Zaparoan,  Ecuador. 

Written  language  was  largely  hierographic  and  heroic. 
The  drama,  the  cult  image,  the  pictograph,  the  synechdo- 
chic  picture,  the  ideaglyph,  were  stops  in  a progress  with- 
out a break.  The  warrior  painted  the  story  of  conflicts  I 
on  his  robe  only  in  part,  to  help  him  recount  the  his-  I 
tory  of  hiB  life ; the  Eskimo  etched  tliu  prompters  of  his 
legend  on  ivory ; the  Tlinkit  carved  them  on  his  totem 
post ; the  women  fixed  them  in  pottery,  basketry,  or 
blankets.  At  last,  the  central  advanced  tribes  made  the 
names  of  the  abbreviated  pictures  useful  in  other  con- 
nexions, and  were  far  on  the  way  to  a syllabary.  Inter- 
tribal communication  was  through  gestures ; it  may  lie, 
survivals  of  a primordial  speech,  antedating  the  differen- 
tiated spoken  languages. 

To  supply  their  wants  the  Americans  Invented  modifica- 
tions in  natural  materials,  the  working  of  which  was  their 
Techno  ^dustries.  The  vast  collections  in  richly-endowed 
iogy  * European  and  American  museums  are  the  wit- 
nesses aud  types  of  these.  There  is  danger  of 
confounding  the  products  of  native  industries.  The  fol- 
lowing classes  must  be  carefully  discriminated  ; -</i) 
pre-Columbian,  (6)  Columbian,  (c)  pre-contact,  (<i)  first 
wntaet,  (*.)  post-contact,  (f)  present,  and  (g)  spurious. 
rre-Columbian  or  pre-historic  material  is  further  classified 
into  that  which  had  been  used  by  Indians  before  the  dis- 
covery, and  such  as  is  claimed  to  be  of  a prior  geological 
penod.  Columbian,  or  15th-century  material,  still  exists 
m museums  of  Europe  and  America,  and  good  descriptions 
are  to  be  found  in  the  writings  of  contemporary  historians. 
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Pre-contact  material  is  such  as  continued  to  exist  in  any  tribe 
down  to  the  time  when  they  were  touched  by  the  presence 
of  the  trade  of  the  whites.  In  some  tribes  this  would  bring 
the  student  very  near  to  the  present  time ; for  example, 
before  Stein en,  the  Indians  in  Matto  Grosso  were  in 
the  pre-contact  period.  Post-contact  material  iB  genuine 
Indian  work  more  or  less  influenced  by  acculturation.  It 
is  interesting  in  this  connexion  to  study  also  first  contact 
in  its  list*  of  articles,  and  the  effects  produced  upon  abori- 
ginal minds  and  methods.  For  example,  a tribe  that 
would  jump  at  iron  arrow-heads  stoutly  declined  to  modify 
the  shafts.  Present  material  is  such  as  the  Indian  tribes 
of  the  two  Americas  are  making  to-day.  Spurious  material 
includes  all  that  nuuw  of  objects  made  by  whites  and  sold 
as  of  Indian  manufacture  ; some  of  it  follows  native  models 
and  methods  ; the  rest  is  fraudulent  and  pernicious.  The 
question  whether  similarities  in  technology  argue  for  con- 
tact of  tribes,  or  whether  they  merely  show  corresponding 
stages  of  culture,  with  modifications  produced  by  environ- 
ment, divides  ethnologist*. 

The  study  of  mechanic*  involves  materials,  tools,  pro- 
cesses, and  products.  No  iron  tools  existed  in  America 
before  the  invasion  of  the  whites.  Mineral,  Aborjgiaill 
vegetable,  and  animal  substances,  soft  and  hard, 
were  wrought  into  the  supply  of  wants  by  means 
of  tools  and  apparatus  of  stone,  wood,  and  bone  ; tools  for 
cutting,  or  edged  tools ; tools  for  abrading  and  smoothing 
the  surfaces  of  substances,  like  plant*,  ras]*,  and  sand- 
paper ; tools  for  striking,  that  is,  pounding  for  the  sake  of 
pounding,  or  for  crushing  and  fracturing  violently  ; per- 
forating tools;  devices  for  grasping  and  holding  firmly. 
These  varied  in  the  different  culture  provinces  according 
to  the  natural  supply,  and  the  presence  or  absence  of  gr 
tool  material  counted  for  as  much  as  the  presence  or 
alisencc  of  good  substances  on  which  to  work.  As  a means 
of  grading  progress  among  the  various  tribes,  the  too  is 
valuable  both  in  its  working  part  and  its  bafting,  or 
manual  part.  Fire  drills  were  universal. 

Besides  chipped  stone  knives,  the  teeth  of  rodents, 
sharks,  and  other  animals  served  an  excellent  purpose. 
In  North  west  America  and  in  the  Caribbean  area  the  a0» 
was  highly  developed.  In  Mexico,  Colombia,  and  cru 
the  cutting  of  friable  stone  with  tough  volcanic  liammers 
and  chisels,  as  well  as  rude  metallurgy,  obtained,  but  tne 
evidences  of  smelting  are  not  convincing.  EngincvHU^ 
devices  were  almost  wanting.  The  Eskimo  mted  i 
weighted  boat  with  sheer-legs  made  of  two  pedd  cs , ® 
also  had  a tackle  without  sheaves,  formed  by  reaving  a 
greased  thong  through  slit*  cut  in  the  hide  of  a wa  rua 
The  North-West  Coast  Indians  hoisted  the  logs  that,  formed 
the  plate*  of  their  house  frames  into  position  with  s ti 
and  jwvrbuckles  of  rope.  The  architectural  Mexicans, 
Central  Americans,  and  especially  the  Peruvians,  D 
derricks  or  other  hoisting  devices,  but  rolled  gn*t  8 , 

into  place  along  prepared  ways  and  up  inclined  plants 
earth,  which  were  afterwards  removed.  In  building 
fortress  of  Sacsahuaman,  heights  had  to  be  scab*  - m 
Tiahuanaco  stones  weighing  400  tons  were  carried  seven 
miles  ; in  the  edifices  of  Ollantaytambo  not  only  were  larj^ 
stones  hauled  up  an  ascent,  but  were  fitted  perfectly*  - 
moving  of  vast  objects  by  their  simple  processes  s 0 8 
what  great  numbers  of  men  could  be  enlisted  in  a sing  ^ 
effort,  ami  how  high  a grade  of  government  it  was  w ic 
could  hold  them  together  and  feed  them.  In  "rlz^.D*J 
Mexico,  ami  Peru  reservoirs  and  aqueducts  prove  w 
hydrotechny  was  understood.  . . 

Time-keeping  devices  were  not  common.  Sun-dtals  an^ 
calendar  monuments  were  known  among  the  more  advance 
tribes.  Fractional  portions  of  time  were  ganged  by  shin  owk, 
| and  time  of  day  indicated  by  the  jiosition  of  the  sun  »» 
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reference  to  natural  features.  No  standards  of  weighing 
or  measuring  were  known,  but  the  jmrte  of  the  body 
were  the  units,  and  money  consisted  in  rare  and  durable 
vegetable  and  animal  substances,  which  scarcely  reached  the 
dignity  of  a mechanism  of  exchange.  If  the  interpretation 
of  the  Maya  calculiform  glyphs  be  trustworthy,  these  people 
had  carried  their  numeral  system  into  the  hundreds  of 
thousands,  and  devised  symbols  for  recording  such  high 
numbers. 


The  Americans  were,  in  most  places,  flesh-eaters.  The 
air,  the  waters,  and  tho  land  were  their  base  of  supplies, 
Food.  cannibalism,  it  is  admitted,  was  widespread. 

With  this  animal  diet  everywhere,  vegetable 
substances  were  mixed,  even  in  the  boreal  regions.  Where 
the  temperature  allowed  vegetable  diet  increased,  and  fruits, 
seeds,  and  roots  were  laid  under  tribute.  Storage  was 
common,  and  also  the  drying  of  ripened  fruits.  The  most 
favoured  areas  were  those  where  com  and  other  plants 
could  be  artificially  produced,  and  there  barbaric  cultures 
were  elaborated.  This  farming  was  of  tho  rudest  kind. 
Plots  of  ground  were  burned  over,  trees  were  girdled,  and 
seeds  were  planted  by  means  of  shaqiened  sticks.  The 
first  year  the  crop  would  be  free  from  weeds,  the  second 
year  only  those  grew  whose  seeds  were  wafted  or  carried 
by  birds,  the  third  year  the  crop  required  hoeing,  which 
was  done  with  sticks,  and  then  the  space  was  abandoned 
for  new  ground.  Irrigation  and  terrace  culture  were 
practised  at  several  points  on  the  Pacific  slope  from  Arizona 
to  Peru.  The  stops  along  which  plant  and  animal  domes- 
tication passed  upwards  in  artificiality  are  graphically  illus- 
trated in  the  aboriginal  food  quest. 

Except  in  the  boreal  areas  the  breech-clout  was  nearly 
universal  with  men,  and  the  cincture  or  short  petticoat 
^ith  women.  Even  in  Mexican  and  Mayan 
•nd^'dom-  scu^Ptun!8  the  gods  are  arrayed  in  gorgeous 
meat.  breech-clouts.  The  foot-gear  in  the  tropics  was 
the  sandal,  and  passing  northward  tho  moccasin, 
becoming  the  long  boot  in  the  Arctic.  Trousers  and  the 
blouse  were  known  only  among  the  Eskimo,  and  it  is 
difficult  to  say  how  much  these  have  been  modified  by 
contact.  Leggings  and  skin  robes  took  their  place  south- 
ward, giving  way  at  last  to  the  nude.  Head  coverings 
also  were  gnuioally  tabooed  south  of  the  49th  parallel. 
Tattooing  and  painting  the  body  were  well-nigh  universal. 
Labrets  were  worn  by  Eskimo,  Tlinkit,  Nahuatlas,  and 
tribes  on  the  Brazilian  coast.  For  ceremonial  purposes 
all  American  tribes  were  expert  in  masquerade  and  dramatic 
apparel.  A study  of  these  in  the  historic  tribes  makes 
plain  the  motives  in  gorgeous  Mexican  sculptures. 

The  tribal  system  of  family  organization,  universal  in 
America,  dominated  the  dwelling.  The  Eskimo  under- 
Habi tattoo.  houses  of  sod  and  snow,  the  IMnd  and 

Sioux  bunch  of  bark  or  skin  wigwams,  the 
Pawnee  earth  lodge,  the  Iroquois  long  house,  the  Tlinkit 
IFvot  plank  house,  the  Pueblo  with  its  honeycomb  of 
chambers,  the  small  groups  of  thatched  houses  in  tropical 
America,  and  the  Patagonian  toldos  of  skin  are  examples, 
"he  Indian  habitation  was  made  up  of  this  composite 
a i ^ whatever  out-structures  and  garden  plots  were 
needed.  A group  of  abodes,  however  joined  together, 
constituted  the  village  or  homo  of  tho  tribe,  and  there 
added  to  these  a town  hall  or  large  assembly  structure 
w ;re  men  gathered  and  gossiped,  and  where  all  dramatic 
^nd  religious  ceremonies  were  held.  Powell  contends  that 
‘n  a proper  sense  none  of  the  Indian  tribes  were  nomadic,  but 
t governed  by  water-supply,  bod  seasons,  and  supersti- 
iod  (and  discomfort  from  vermin  must  be  added),  even 
HI . i»°  tr*bes  often  tore  down  and  rebuilt  their  domi- 

?*■  Tlie  fur  trade,  the  horse,  tho  gun,  disturbed  the 
entary  habit  of  American  tribes.  Little  attention  was 


paid  to  furniture.  In  the  smoke-infested  wigwam  and  hut 
the  ground  was  the  best  place  for  sitting  or  Seeping.  The 
communal  houses  of  the  Pacific  coast  had  bunks.  The 
hammock  was  universal  in  the  Tropics,  and  chairs  of  wood 
or  stone.  Eating  was  from  the  pot,  with  the  hand  or 
spoon.  Tables,  knives,  forks,  and  other  prandial  apparatus 
were  as  lacking  as  they  were  in  the  palaces  of  kings  a few 
centuries  before. 

Stone-working  was  universal  in  America.  The  tribes 
quarried  by  means  of  crowbars  and  picks  of  wood  and 
bone.  They  split  the  silicious  rocks  with 
stone  hammers,  and  then  chipped  them  into  sto°€‘ 
sliajie  with  bone  tools.  Soap-stone  for  pottery  W9rUmgt 
was  partly  cut  into  the  desired  shape  in  the  native  ledge, 
broken  or  prised  loose,  and  afterwards  scraped  into  form. 
Paint  was  excavated  with  tho  ubiquitous  digging-stick,  and 
rubbed  fine  on  stones  with  water  or  grease.  For  polished 
stonework  the  material  was  pecked  by  blows,  ground  with 
other  stones,  and  smoothed  with  fine  material.  Sawing 
was  done  by  means  of  sand  or  with  a thin  piece  of  harder 
stuff.  Boring  was  effected  with  the  sand-drill ; the  hardest 
rocks  may  have  been  pierced  with  specially  hard  sand. 
At  any  rate  stones  were  sawed,  shaped,  polished,  carved, 
and  perforated,  not  only  by  the  Mexicans,  but  among 
other  tribes.  For  building  purposes  stones  were  got  out, 
dressed,  carved,  and  sculptured  with  stone  hammers  and 
chisels  made  of  hard  and  tenacious  rock.  Stonecutters' 
tools  of  metal  are  not  known  to  have  existed,  and  they 
were  not  needed.  Their  quarrying  and  stone  working  was 
most  wasteful.  Those  localities  where  chipping  was  done 
reveal  hundreds  of  tonB  of  splinters  and  failures,  and  these 
are  often  counted  as  ruder  implements  of  an  earlier  time. 
The  dressed  stones  for  great  buildings  were  pecked  out  of 
the  ledges,  and  broken  off  with  levers  in  pieces  much  too 
large  for  their  needs. 

Metals  were  treated  as  malleable  stones  by  the  American 
aborigines.  No  evidence  of  smelting  ores  with  fluxes  is 
offered,  but  casting  from  metal  melted  in  open 
fires  is  assumed.  Gold,  silver,  copper,  pure  or  9tMUorrr" 
mixed  with  tin  or  silver,  are  to  be  found  here  and  there  in 
both  continents,  and  nuggets  were  objects  of  worship. 
Tools  and  appliances  for  working  metals  were  of  the  rudest 
kind,  and  if  moulds  for  casting  were  employed  these  were 
broken  up ; at  least  no  museum  contains  samples  of  them, 
and  the  processes  are  not  described.  In  the  Arctic  and 
Pacific  coast  provinces,  about  Lake  Superior,  in  Virginia 
and  North  Carolina,  as  well  as  in  ruder  parts  of  Mexico 
and  South  America,  metals  were  cold-hammered  into 
plates,  weapons,  rods,  and  wire,  ground  and  {polished, 
fashioned  into  carved  blocks  of  hard,  tenacious  stone  by 
pressure  or  blow,  overlaid,  cold  - welded,  and  plated. 
Soldering,  brazing,  and  the  blowpipe  in  the  Cordilleran 
provinces  are  sus|*cted,  but  the  evidence  of  their  existence 
must  be  further  examined.  A deal  of  study  has  been 
devoted  to  the  cunning  Tubal  Cains,  the  surprising  pro- 
ductions of  whose  handiwork  have  been  recovered  in  tho 
art  provinces  of  Mexico  and  the  Cordilleras,  especially  in 
Chiriqui,  between  Costa  Rica  and  Colombia.  It  must  bo 
admitted,  however,  that  both  the  tools  and  the  processes 
have  escap'd  the  archaeologist,  as  they  did  “ the  ablest 
goldsmiths  in  Sjiain,  for  they  never  could  conceive  how 
they  had  been  made,  there  being  no  sign  of  a hammer  or 
an  engraver  or  any  other  instrument  used  by  them,  the 
Indians  having  none  such  ” (Herrera). 

The  potter’s  wheel  did  not  exist  in  the  Western  world, 
but  it  was  almost  invented.  Time  and  muscle,  knack  and 
touch,  a trained  eye  and  brain,  and  an  unlimited  p^tt 
array  of  {jatterns  hanging  on  fancy’s  walls,  aided 
by  a box  of  dry  sand,  were  competent  to  give  the  charming 
results.  No  more  striking  contrast  can  be  found  between 
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forlorn  conditions  and  refined  art  products.  Art  in  clay 
was  far  from  universal  in  the  two  America.1*.  The  Eskimo 
on  Bering  Sea  had  learned  to  model  shallow  bowls  for 
lamps.  No  pottery  existed  in  Athapascan  boundaries. 
Algonkin- Iroquois  tribes  made  creditable  ware  in  South- 
eastern Canada  and  eastern  United  States.  Muskhogean 
tribes  were  pottery  but  Siouan  tribes,  as  a rule,  in  all  the 
Mississippi  drainage  were  not.  In  their  area,  however, 
dwelt  clay-working  tribes,  and  the  Mandans  had  the  art. 
Moreover,  the  mound-builders  in  the  eastern  half  of  this 
vast  plain,  being  sedentary,  were  excellent  j jotters.  In  the 
Muskhogce  province  the  tribes  were  more  settled,  making 
clay  vessels  possible.  On  the  Pacific  side  of  the  continent 
not  one  of  the  forty  linguistic  families  made  pottery.  The 
only  workers  in  clay  west  of  the  Rockies  and  north  of  the 
Pueblo  country  belonged  to  the  Shoshonean  family  in  the 
interior  basin. 


The  study  of  Indian  textiles  includes  an  account  of  their 
fibres,  tools,  processes,  products,  ornaments,  and  uses.  Their 
Textile  ^rcs  WL‘ro  either  animal  or  vegetable ; animal 
Industrie j.  fibres  Were  hair,  fur  on  the  skin,  feathers,  hide, 
sinew,  and  intestines  ; vegetable  fibres  were  stalks 
of  small  trees,  brush,  straw,  cotton,  l last,  bark,  leaves,  and 
seed  vessels  in  great  variety  as  one  passes  from  the  north 
southward  through  all  the  culture  provinces.  The  products 
of  the  textile  industry  iu  America  were  bark  cloth,  wattling 
for  walls,  fences  and  weirs,  paper,  basketry,  matting,  loom 
products,  needle  or  point  work,  net-work,  lace-work,  anti 
embroidery.  Iu  the  manufacture  of  these  the  substances 
were  reduced  to  the  form  of  slender  filaments,  shreds,  rods, 
splints,  yarn,  twine,  and  sennit  or  braid.  All  textile  work 
w.is  done  by  hand ; the  only  devices  known  were  the 
bark-peeler,  the  shredder,  the  flint-knife,  the  spindle,  the 
rope-twister,  the  bodkin,  the  warp-beam,  and  the  most 
primitive  harness.  The  processes  involved  were  gathering 
the  raw  material,  shredding,  splitting,  gouging,  wrapping, 
twining,  spinning,  and  braiding.  Twining  and  spinning 
were  done  with  the  fingers  of  both  hands,  with  the  palm 
on  the  thigh,  with  the  spindle,  and  with  the  twister. 
Ornamentation  was  in  form,  colour,  technical  processes, 
and  dyes.  The  uses  to  which  the  textiles  were  put  were 
for  clothing,  furniture  for  the  house,  utensils  for  a thousand 
industries,  fine  arts,  social  functions,  and  worship. 

In  order  to  comprehend  the  more  intricate  processes  of 
the  higher  peoples  it  is  necessary  to  examine  the  textile 
industry  in  all  of  the  culture  areas.  It  is  essentially 
woman’s  work.  The  Eskimo  woman  did  not  weave,  but 
was  expert  in  sewing  and  embroidering  with  sinew  thread 
by  means  of  a bodkin.  The  l>3n£  peoples  used  strips  of 
hide  for  snowshoes  and  gume-bags,  sewed  their  deerskin 
clothing  with  sinew  thread,  and  embroidered  in  split  quill. 
Their  basketry,  both  in  Canada  and  in  Arizona,  was  coiled 
work.  The  northern  Algonkin  and  Iroquoian  tribes 
practised  similar  arts  and  in  the  Atlantic  States  wove 
robes  of  animal  and  bird  skins  by  cutting  the  latter  into 
long  strips,  winding  these  strijw  on  twine  of  hemp,  ami 
weaving  them  by  the  same  processes  employed  in  their 
wicker  basketry.  Textile  work  in  the  Sioux  province  was 
chiefly  the  making  of  skin  garments  with  sinew  thread, 
hut  in  the  Gulf  States  the  existence  of  excellent  cane  ami 


gra&srs  gave  opportunity  for  several  varieties  of  Weaving 
On  the  Ricitic  coast  of  America  the  efflorescence  o 
waketry  in  every  form  of  technic  was  known.  This  ar 
reached  down  to  thu  borders  of  Mexico.  Loom-weaving  ii 
!ta  simplest  form  began  with  the  Chilkats  of  Alaska,  wh 
mng  the  warp  over  a long  pole,  and  wrought  mythologies 
figures  into  their  gorgeous  blankets  by  a process  resemblm 
tapestry  work.  The  forming  of  bird  skins,  rabbit  skin# 
-ml  feathers  into  robes,  and  all  basketry  stitches,  exist* 
from  Vancouver  Wand  to  Central  America.  In  norther, 


Mexico  net-work,  rude  lace-work  in  twine,  are  followed 
farther  south,  where  finer  material  existed,  by  figured 
weaving  of  most  intricate  type  and  pattern  ; warps  were 
crossed  and  wrapped,  wefts  were  omitted,  and  texture 
changed,  so  os  to  produce  marvellous  effects  upon  the 
surface.  This  composite  art  reached  its  climax  in  Peru, 
the  llama  wool  affording  the  finest  staple  on  the  whole 
hemisphere.  Textile  work  in  other  {Marts  of  South  America 
did  not  differ  from  that  of  the  Southern  States  of  the 
Union.  Thu  addition  of  brilliant  ornamentation  in  shell, 
teeth,  feathers,  wings  of  insects,  and  dyed  fibres  completed 
the  round  of  the  textile  art.  A peculiar  type  of  coiled 
basketry  is  found  at  the  Strait  of  Magellan,  but  the 
motives  are  not  American. 

Since  most  American  tribes  lived  upon  flesh,  the  activi- 
ties of  life  were  associated  with  the  animal  world.  These 
activities  were  not  confined  to  the  land,  but  had 
to  do  also  with  those  littoral  meadows  where 
invertebrate  and  vertebrate  marine  animals  fed  in  unlimited 
numbers.  An  account  of  savage  life,  therefore,  includes 
the  knowledge  of  the  animal  life  of  America  and  its  dis- 
tribution, regarding  the  continent,  not  only  as  a whole,  but 
in  those  natural  history  provinces  and  migrations  which 
governed  and  characterized  the  activities  of  the  jwoplcs. 
This  study  would  include  industries  connected  with  capture, 
those  that  worked  up  into  products  the  results  of  capture, 
the  social  organizations  and  labours  which  were  involved 
in  pursuit  of  animals,  the  language,  skill,  invention^  and 
knowledge  resulting  therefrom,  and,  finally,  the  religious 
conception  united  with  the  animal  world,  which  has  been 
named  zootheism.  In  the  capture  of  animals  would  1*» 
involved  the  pedagogic  influence  of  animal  life;  the 
engineering  embraced  in  taking  them  in  large  numbers ; 
the  cunning  and  strategy  necessary  to  hunters  so  poorly 
armed  giving  rise  to  disguises  and  lures  of  many  kinds. 
Capture  begins  among  the  lower  tribes  with  the  hand, 
without  devices,  developing  knack  and  skill  in  seizing, 
pursuing,  climbing,  swimming,  and  maiming  without 
wuajK>ns ; and  proceeds  to  gathering  with  devices  that 
take,  the  place  of  the  hand  in  dipping,  digging,  hookiDg, 
and  grasping  ; weapons  for  striking,  whether  clubs,  missiles, 
or  projectiles ; edged  weapons  of  capture,  which  were  rare 
in  America ; piercing  devices  for  capture,  in  lances,  barbed 
spears,  hari>oons,  and  arrows  ; traps  for  enclosing,  arresting, 
and  killing,  such  as  pens,  cages,  pits,  pen-falls,  nets,  hooks 
nooses,  clutches,  adhesives,  deadfalls,  impalers,  knife  tra|*S 
and  poisons ; animals  consciously  and  unconsciously  aiding 
in  capture1! ; fire  in  the  form  of  torches,  beacons,  burning 
out  and  smoking  out;  poisons  and  asphyxiatore ; the 
accessories  to  hunting,  including  such  changes  in  fowl* 
dress,  shelter,  travelling,  packing,  mechanical  tools,  sod 
intellectual  apjiaratus  as  demanded  by  these  arts.  I mall), 
in  this  connexion,  the  first  stejw  in  domestication,  begin- 
ning with  the  improvement  of  natural  corrals  or  spawning 
grounds,  and  hunting  with  trained  dogs  and  animals* 
Zootechnic  products  include  food,  clothing,  ornaments, 
habitations,  weapons,  industrial  tools,  textiles,  money,  «c- 

In  sociology  the  dependence  of  the  American  tribes  upon 
the  animal  world  becomes  most  apparent.  A grt* 
majority  of  all  the  family  names  in  America  were  from 
animal  totems.  The  division  of  labour  among  the  sexes 
was  based  on  zootec  buy.  Labour  organizations  for  hunt- 

ing, communal  hunt,  and  migrations  had  to  do  with  the 
animal  world.  . , 

In  the  duel  between  the  hunter  and  the  beast- mind  « 
intellectual  powers  of  perception,  memory,  reason,  and  wi 
were  developed ; experience  and  knowledge  by  cxpcnence 
were  enlarged,  language  and  the  graphic  arts  were  fojtePedj 
the  inventive  faculty  was  evoked  and  developed,  am 
i primitive  science  was  fostered  in  the  unfolding  of  numbers 
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metric*,  clocks,  astronomy,  history,  and  tho  philosophy  of 
causation.  Beliefs  and  practices  with  reference  to  the 
heavenly  world  were  inspired  by  zoic  activities  ; its  location, 
scenery,  and  environment  were  the  homes  of  beast  gods. 
It  was  largely  a zoojxantheon ; thus  zootheism  influenced 
the  organization  of  tribes  anil  societies  in  the  tribes.  The 
place,  furniture,  liturgies,  and  apparatus  of  Worship  were 
hereby  suggested.  Myths,  folk-lore,  hunting  charms, 
fetishes,  superstitions,  and  customs  were  based  on  the 
same  idea. 

Excepting  for  extensive  and  rapid  travel  over  the  snow 
in  the  Arctic  regions  by  means  of  dog  sleds,  the  extremely 
TnvtL  limited  transportation  by  dog  travail  (or  sledge) 
in  the  Sioux  province,  and  the  use  of  the  llama  as 
a beast  of  burden  throughout  the  Peruvian  highlands,  land 
travel  was  on  foot,  and  land  trans{iortation  on  the  bocks 
of  men  and  women.  One  of  the  most  interesting  topics  of 
study  is  the  trails  along  which  the  seasonal  and  annual 
migrations  of  tribes  occurred,  Incoming  in  Peru  the  paved 
road,  with  suspension  bridges  and  wayside  inns  or  tambos. 
In  Mexico,  and  in  Peru  especially,  the  human  back  was 
utilized  to  its  utmost  extent,  and  in  most  parts  of  America 
harness  adapted  for  carrying  was  made  and  frequently 
decorated  with  the  best  art.  In  the  Mexican  codices 
pictures  of  men  and  women  carrying  are  plentiful.  Travel- 
ling on  the  water  was  an  itn(>ortant  activity  in  aboriginal 
times.  Hundreds  of  thousands  of  miles  of  inland  waters 
aud  archipelagoes  were  traversed.  Commencing  in  tho 
Arctic  region,  the  Eskimo  in  his  kayak,  consisting  of  a 
framework  of  drift  wood  or  bone  covered  with  dressed  seal- 
skin, could  (Middle  down  East  Greenland,  up  the  west 
shore  to  Smith  Sound,  along  Baffin  Land  and  Labrador, 
and  the  shores  of  Hudson  Bay  throughout  insular  Canada 
and  the  Alaskan  coast,  around  to  Mount  St  Elias,  and  for 
many  miles  on  the  eastern  shore  of  Asia.  In  addition 
to  this  most  delicate  and  rapid  craft,  he  hail  his  umiak 
or  freight  boat,  sometimes  called  woman’s  boat.  The 
Athapascan  covered  all  North-western  Canada  with  his  open 
birch-bark  canoe,  somewhat  resembling  the  kayak  in  finish. 
The  Algonkin-Iroquois  took  up  the  journey  at  Bear  Lake 
and  its  tributaries,  and  by  means  of  (Middling  and  portages 
traversed  the  area  of  Middle  and  Eastern  Canada,  includ- 
ing the  entire  St.  Lawrence  drainage.  The  absence  of 
gisxl  hark,  dugout  timber,  and  chisels  of  stone,  deprived 
the  whole  Mississippi  Valley  of  creditable  watercraft,  and 
reduced  the  natives  to  the  clumsy  trough  for  a dugout  and 
miserable  bull-boat,  made  by  stretching  dressed  buffalo 
hide  over  a crate.  On  the  Atlantic  coast  of  the  United 
States  the  dugout  was  improved  in  form  where  the  waters 
were  more  disturbed.  John  Smith’s  Indians  had  a fleet  of 
dug  outs.  The  same  may  bo  said  of  the  Gulf  States  tribes, 
although  they  added  rafts  made  of  reed.  Along  the 
archipelagoes  of  the  North  Pacific  coast,  from  Mount  St 
Elias  to  the  Columbia  river,  tho  dugout  attained  its  best. 
The  Columbia  river  canoe  resembled  that  of  the  Amur,  the 
bow  and  stern  being  pointed  at  the  water  line.  Poor 
dugouts  and  rafts,  made  by  tying  reeds  together,  consti- 
tuted the  watercraft  of  California  and  Mexico  until  Central 
America  is  reached. 

The  Caribs  were  tho  Haidas  of  the  Caribbean  Sea  and 
Northern  South  America.  Their  craft  would  vie  in  form, 
in  size,  and  seaworthiness  with  those  of  the  North  Pacific 
coast.  The  catamaran  and  the  reed  boat  were  known  to 
the  Peruvians.  The  tribes  of  Venezuela  and  Guiana, 
according  to  Im  Thurn,  hail  both  the  dugout  and  the 
built-up  hull.  The  simplest  form  of  navigation  in  Brazil 
***  the  woodskin,  a piece  of  bark  stripped  from  a tree, 
and  crimped  at  the  ends.  The  sangada,  with  its  plat- 
form and  sail,  belonging  to  the  Brazilian  coast,  is  Bpoken 
°f  as  a good  seaworthy  craft.  Finally,  the  Fuegian  bark 


canoe,  made  in  three  pieces  so  tliat  it  can  be  taken  ajiori 
ami  transported  over  bills  and  sewed  together,  ends  the 
senes.  The  American  craft  was  profiled  by  jjoling, 
(toddling,  and  by  rude  soils  of  matting. 

; The  aesthetic  arts  of  the  American  aborigines  cannot  be 
studied  a(»art  from  their  languages,  industries,  social 
organizations,  lore,  and  worships.  Art  was 
limited  most  of  all  by  poverty  in  technical  F,aeart‘ 
appliances.  There  were  just  as  good  materials  and  inspira- 
tions, but  what  could  the  best  of  them  do  without  met&l 

tools  1 One  and  all,  skilful  to  a surprising  degree 

weavers,  embroiderers,  potters,  painters,  engravers,  carvers, 
sculptors,  and  jewellers — they  were  wearied  by  drudgery 
and  overpowered  by  a never-absent,  weird,  and  grotesque 
theology.  The  Eskimo  engraved  poorly,  the  Den 6 em- 
broidered, the  North  Pacific  tribes  carved  skilfully  in  horn, 
slate,  and  cedar,  the  California  tribes  bad  nimble  fingers 
for  basketry,  the  Sioux,  like  the  Mexicans,  gloried  in 
feathers.  The  mound  builders,  Pueblo  tribes,  middle 
Americans,  and  Peruvians,  were  potters  of  many  schools, 
gorgeous  colour  fascinated  the  Amazonians,  the  Patagonians 
delighted  in  skins,  and  even  the  Fuegians  saw  beauty  in 
the  pretty  snail  shells  of  their  desolate  island  shores.  Of 
the  Mexican  and  Central  American  sculpture  and  archi- 
tecture a competent  judge  says  that  Yucatan  and  the 
southern  states  of  Mexico  arc  not  rich  in  sculptures,  ajxart 
from  architecture  ; but  in  the  valley  of  Mexico  the  human 
figure,  animal  forms,  fanciful  life  motives  in  endless 
variety,  were  ernlwdied  in  masks,  yokes,  tablets,  calendars, 
cylinders,  disks,  boxes,  vases,  and  ornaments.  Tho 
Nahuatl  lapidary  had  at  hand  many  varieties  of  workable 
and  beautiful  stone ; onyx,  marble,  limestone,  quartz  and 
quartz  crystal,  granite,  syenite,  basalt,  trachyte,  rhyolite, 
diorite,  and  obsidian,  the  best  of  material  prejiared  for 
them  by  nature ; while  the  Mayas  hod  only  limestone, 
and  hard,  tenacious  rock  with  which  to  work  it,  and 
timber  for  burning  lime.  However,  looking  over  the  whole 
field  of  North  American  achievement,  architectural  and 
nonnarchitectural,  composite  and  monolithic,  the  jialm  for 
boldness,  magnitude  of  proportions,  and  infinity  of  labour, 
must  go  to  the  sculptured  mosaics  of  Yucatan.  Maya 
architecture  is  tho  best  remaining  index  of  the  art  achieve- 
ments of  the  American  race.  The  construction  of  such 
buildings  as  the  palace  at  Uxmal  and  the  castillo  at 
Chichen  indicates  a mastery  in  architectural  design.  There 
is  lock  of  unity  in  plan  and  grouping,  and  an  enormous 
waste  of  material  as  compared  with  available  room.  At 
Uxmal  the  mass  of  masonry  is  to  chamber  space  about  os 
forty  to  one.  The  builders  were  11  ignorant  of  some  of  the 
most  essential  principles  of  construction,  and  are  to  bo 
regarded  as  hardly  more  than  novices  in  the  art  ” (Holmes). 
As  for  the  marvels  of  Peru,  the  walls  of  tho  temple  of  the 
sun  in  Cuzco,  with  their  circular  form  and  curve  inward, 
from  tho  ground  upward,  arc  most  imposing.  Some  of 
the  gates  without  lintels  are  beautiful,  and  the  geometric 
patterns  in  tho  walls  extremely  effective.  The  same 
objection  to  over-massiveness  might  not  apply  hero  as  in 
Mexico,  owing  to  volcanic  activity. 

Institutions  in  Europe  and  America  have  gathered 
abundant  material  for  an  intelligent  comprehension  of 
American  Indian  sociology.  The  British  Associa-  Soc/o/o_ 
tion  has  had  a committee  reporting  during 
many  years  on  the  tribes  of  North-west  Canada.  The 
American  Museum  in  New  York  has  prepared  a series  of 
monographs  on  the  tribes  of  the  North  Pacific  coast,  of 
Northern  Mexico,  and  of  the  Cordilleras  of  South  America. 
Tho  reports  of  the  Bureau  of  Ethnology  in  Washington 
cover  the  Eskimo,  east  and  west,  and  all  the  tribes  of  the 
United  States.  In  Mexico  the  former  labours  of  Pimentel 
and  Orozco  y Berra  are  supplemented  by  those  of  Bandolier, 


S.  I.  — 48 


378 


AMERICA 


[anthropology 


Pcfiafiel,  Herrera,  and  Cicero.  Otto  Stoll's  studies  in 
Guatemala,  Bcrendt’s  in  Central  America,  Ernst  s m 
Venezuela,  Im  Thurn’s  in  Guiana,  those  of  Ehrenreich, 
von  den  Steiuen,  Meyer  in  Brazil,  or  of  Bandelier,  Bastrnn, 
Bnihl,  Middendorf,  von  Tschudi  in  Peru,  afford  the 
historian  of  comparative  sociology  ample  groundwork  for 
a comprehensive  grasp  of  South  American  tribes.  In  all 
parts  of  the  western  hemisphere  society  was  organized  on 
cognate  kinship,  real  or  artificial,  the  unit  being  the  clan. 
Thera  were  tribes  where  the  basin  of  kinship  was  agnate, 
but  these  were  the  exceptions.  The  headship  of  the  clan 
was  sometimes  hereditary,  sometimes  elective,  but  each 
clan  luul  a totemic  name,  and  the  clans  together  constituted 
the  tribe,  the  bond  Wing  not  land,  but  blood.  Women  could 
adopt  prisoners  of  war,  in  which  case  the  latter  became 
their  younger  sons.  When  a confederacy  was  organized 
under  a council,  intermarriage  between  tribes  sometimes 
occurred  ; an  artificial  kinship  thus  arose,  in  which  event 
the  council  established  the  rank  of  the  tribes  as  elder  and 
younger  brother ; grandfather,  father,  and  sons,  rendering 
the  relationship  and  its  vocabulary  ino«t  intricate,  hut 
necessary  in  a social  system  in  which  age  was  the  predomi- 
nant consideration  and  etiquette  most  exacting. 

The  Eskimo  have  a regular  system  of  animal  totem 
marks  and  corresponding  geotes.  Powell  sets  forth  the 
laws  of  real  and  artificial  kinship  among  the  North 


hunted  their  enemies  as  they  hunted  animals.  In  their 
war  dances,  which  were  only  rehearsals,  they  disguised 
themselves  as  animals,  and  the  pantomime  wss  a mimic 
hunt.  They  hail  striking,  slashing,  and  piercing  weapons 
held  in  the  hand,  fastened  to  a shaft  or  thong,  hurled 
from  the  hand,  from  a sling,  from  an  atlatl  or  throwing- 
stick,  or  shot  from  a bow.  Their  weapons  were  all  indi- 
vidual, not  one  cooperative  device  of  offence  being  known 
among  them,  although  they  understood  fortification. 

The  term  “ slavery  ” is  often  applied  to  the  aboriginal 
American  tribes.  The  truth  of  this  depends  upon  the 
definition  of  the  word  “slave."  If  it  means  the  rapture 
of  men,  and  especially  of  women,  and  adoption  into  the 
tribe,  this  existed  everywhere  ; bat  if  subjection  to  s 
personal  owner,  who  may  comiwl  service  or  sell  the  indi- 
vidual, slavery  WI“l  far  from  universal.  Nieboer  finds  it 
only  on  the  North  Pacific  coast  os  far  south  as  Oregon, 
among  the  Navajo  and  the  Cibola  pueblos,  and  in  a few 
tribes  of  Middle  and  South  America.  ^ 

The  thought  life  of  the  American  aborigines  is  expressed 
in  their  practical  knowledge  and  their  lore.  TCie  fascina- 
tion which  hangs  around  the  latter  has  well-  Lo|t> 
nigh  obscured  the  former.  As  in  medicine 
theory  is  one  thing  and  practice  another,  so  among  them 
savages  must  the  two  be  carefully  discriminated.  Horsey, 
again,  draws  a distinction  between  lore  narratives,  winch 
can  be  rehearsed  without  fasting  or  prayer,  and  rituals 


American  tribes,  aa  well  as  tribal  organization  and  govern-  out  i»  *Tn  each  culture 

ie  intricate  ! which  require  the  most  rigid  pre]«vration.  ln  eacn  culture 

the  Indians  studied  the  heavenly  bodies.  The 


ment,  the  formation  of  confederacies,  and  the 

rules  of  artificial  kinship  by  which  rank  and  courtesy  were  1 province  uto  iuu»u»  »u«v«  TuLTlw lonir  dav  and 
established.  Bandelier  declares  that  in  Mexico  existed  Arctic  peoples  regulated  their  lives  by  tne  g y 


night  in  the  year;  among  the  tribes  in  the  and  ngion 
the  place  of  sunrise  was  marked  on  the  horizon  for  < ac 
day  ; the  tropical  Indians  were  not  so  observant,  but  tncy 


neither  state  nor  nation,  nor  i>olitical  society  of  any  kind, 
hut  tribes  representing  dialects,  and  autonomous  in  matters 
of  government,  and  forming  confederacies  for  the  pur|N>sca 
of  self-defence  and  conquest.  The  ancieut  Mexican  tribe 
was  composed  of  twenty  autonomous  kins.  According  to 
Brinton  the  social  organization  of  ancient  Peru  was  a 
government  by  a council  of  the  gentes.  The  Inca  was  a 
war  chief  elected  by  the  council  to  carry  out  its  commands. 

Among  the  Cariba  a like  social  order  prevailed ; indeed, 
their  family  system  is  identical  with  the  totem  system  of 
North  American  Indians.  Dominated  by  the  rule  of 
blood  relationship,  the  Indians  regulated  all  co-operative 
activities  on  this  Ixuuh.  Not  only  marriage,  but  speech 

and  common  industries,  such  aa  rowing  a boat  or  chasing  i inline  awuv  gw  ” * , i.:ninjom  was 

a buffalo,  were  under  its  sway.  It  obtrudes  itself  in  fine  tools,  and  used  ashes  for  salt.  The  vege  ® , , nr 

* ' ~ • - * 1 leas  familiar  to  them.  Edible  plants, 


way  ; uic  uuwwu  — — ,»  „ 

worship]**!  the  Bun  god  above  all.  The  Mayas  luul 
calendar  of  360  days,  with  intercalary  days;  ‘^s 
year  wan  intersected  by  their  sacred  year  of  twenty  *«*» 
of  thirteen  days  each,  and  these  aasemhled  in  bewilduing 
cycles.  Their  knowledge  of  the  air  and  ita 
was  no  less  profound.  Heat  and  cold,  rain  and  droi^fih 
the  winds  in  relation  to  the  points  of  the  comjiass, 
nearest  their  wants  and  supplies  and  were  . 

their  thoughts.  In  each  province  they  had  ' 1 

best  springs,  beds  of  clay,  paint,  soapstone,  flinty  roc^ 
friable  stone  for  sculpture,  and  hard,  tenacious  sTOne 


Art  of 
war. 


art,  behaviour,  law-making,  lore,  and  religion.  In  larger 
or  smaller  numbers  of  cognate  kindred,  for  shorter  or  j 
longer  periods  of  time,  near  or  far  from  home,  tho  abori- 
gines developed  their  legislatures,  courts,  armies,  secret  | 
societies,  and  priesthoods. 

In  organization,  engineering,  strategy,  offence,  and 
defence,  the  art  of  war  was  in  the  barbarous  and  the 
savage  status  or  grade.  One  competent  to  judge 
asserts  that  peace,  not  war,  was  the  normal 
intertribal  habit.  They  held  frequent  inter- 
course, gave  feasts  and  presents,  and  practised  unbounded 
hospitality.  Through  this  traffic  objects  travelled  far 
from  home,  and  now  come  forth  out  of  the  tombs  to 
perplex  arclueologists.  Remembering  the  organization  of 
the  tribe  everywhere  prevalent,  it  is  not  difficult  to  under- 
stand that  the  army,  or  horde,  that  stands  for  the  idea, 
was  assembled  on  the  clan  basis.  The  number  of  men 
arrayed  under  one  banner,  the  time  during  which  they 
might  cohere,  the  distances  from  home  they  could 
march,  their  ability  to  hold  permanently  what  they  hail 
gained,  together  form  an  excellent  metric  scale  of  the 
culture  grade  in  the  several  American  provinces,  and 
nowhere,  even  in  the  most  favoured,  is  this  mark  high. 
With  the  Mexicans  war  was  a ] Mission,  but  warfare 
was  little  above  the  raid  (Bandelier).  The  lower  tribes 


dyes  and  medicines,  were  on  their  listh, as  we  " 
for  tools,  utensils,  and  weapons,  and  fibres  or 
They  knew  poisonous  plants,  and  could  elimina 
proiicrtie*.  The  universal  reliance  on  animal  h 
lated  the  study  of  the  animal  kingdom.  Everywhere 
were  names  for  a large  number  of  species ; in  us 
fine  arts  were  develop  through  animal  substances  boca  7 
was  organized  in  most  cases  on  animal  clans,  an 
was  largely  zoomorphic.  The  hunting  tribes  ' t 
the  nature  and  habits  of  animals,  their  ana  , 
migrations,  and  could  interpret  their  v01®’®-  ■, 

practical  knowledge,  coupled  with  the  belief  in  1 ■ ’ 

grew  a folk-lore  m vast  that  if  it  were  written  down  tbe 
world  would  not  contain  the  books. 

The  religion  of  the  American  aborigines, » f“  “ 
lx*  made  a subject  of  investigation,  consist*?  { ) 
the  tribes  believed  al>out  spirits,  or  shades,  an  gtagioa- 
the  spirit  world — its  organization,  place,  activi- 
tics,  and  relation  to  our  world  ; and  (2)  m what  tiny  a 
in  refuse  to  these  beliefs.  The  former  was 
the  latter  their  cults  or  worships.  In  these 
social  organization,  religious  dramas  and  . 

amusement  and  gambling,  ami  private  religion  or  ‘ ^ 

found  place.  In  order  to  obtain  an  intelligcn  g*** 
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Uio  religion  of  tribes  in  their  several  culture  provinces,  it  1 away  by  whalers  and  exploring  expeditions.  Two  facts 
must  be  understood  : (1)  That  the  form  of  belief  called  ! are  established— namely,  that  the  Eskimo  lived  formerly 
animism  by  Tylor  (more  correctly  speaking,  ptrsoneiti/),  farther  south  on  the  Atlantic  coast,  and  that,  aboriginally 
was  universal ; everything  was  somebody,  alive,  sentient,  they  were  not  specially  adept  in  carving  and  etching’ 
thoughtful,  wilful.  This  jjersoneity  lifts  the  majority  of  The  old  apparatus  of  hunting  and  fishing  is  quite  primi- 
earthly  phenomena  out  of  the  merely  physical  world  and  tive.  The  Dene  province  in  Alaska  and  North-western 
places  them  in  the  spirit  world.  Theology  and  science  Canada  yields  nothing  to  the  spade.  Algonkin-Iroquois 
are  one.  AU  is  supernatural,  wiJcaii.  (2)  That  there  Canada,  thanks  to  the  Geological  Survey  and  the  Dq*art- 
cxisted  more  tlian  one  self  or  soul  or  shade  in  any  one  of  mont  of  Education  in  Ontario,  has  revealed  old  Indian 
these  personalities,  and  these  shades  had  the  power  not  camps,  mounds,  and  earthworks  along  the  northern  drainage 
only  to  go  away,  but  to  transform  their  bodily  tenements  of  Lakes  Erie  and  Ontario,  and  pottery  in  a curved  line 
at  will ; a bird,  by  raising  its  bead,  could  become  a man  ; from  Montreal  to  Lake  of  the  Woods.  Throughout  Eastern 
the  latter,  by  going  on  all  fours,  could  become  a deer.  United  States  shoH-heai*,  quarries,  workshops,  and  camp 
(3)  That  the  regulative  side  of  the  spirit  world  was  the  sites  are  in  abundance.  The  Sioux  and  the  Muskhogti 
natural  outcome  of  the  clan  social  system  and  the  tribal  province  is  the  mound  area,  which  extends  also  into  Canada 
government  in  each  tribe.  Even  one’s  personal  name  had  along  the  Red  river.  The  forms  of  these  are  earth-heaps, 
reference  to  the  world  of  ghosts.  The  affirmation  that  conical  mounds,  walls  of  earth,  rectangular  pyramids,  and 
American  aborigines  believed  in  an  all-pervading,  omni-  effigies.  Thomas  sums  up  the  work  of  the  Bureau  of 
potent  Spirit  is  entirely  inconsistent  with  the  very  nature  Ethnology  upon  the  structure,  contents,  and  distribution 
of  the  case.  (4)  Worship  was  everywhere  dramatic.  Only  of  these  earth  monuments,  over  a vast  area  from  which 
here  and  there  among  the  higher  tribes  were  bloody  sacri-  adobe,  building  stone,  and  stone-working  material  were 
fices  in  vogue,  and  prayers  were  in  pantomime.  absent.  No  writings  have  been  recovered,  the  artizana 

In  the  culture  areas  the  environment  gave  specific  shaping  small  objects  in  stone  were  specially  gifted,  the 
characters  to  the  religion.  In  the  Arctic  province  the  potters  in  only  a few  places  approached  those  of  the 
overjxjwering  influence  of  meteorological  phenomena  mani-  Pueblos,  the  fine  art  wus  poor,  and  relics  found  in  the 
felted  itself  both  in  the  doctrine  of  shades  and  in  their  mounds  do  not  indicate  in  their  makers  a grade  of  culture 
ataman i stic  practices.  The  raven  created  the  world,  above  that  of  the  Indian  tribes  near  by.  The  archaeology 
The  Dene  myths  resembled  those  of  the  Eskimo,  and  all  of  the  Pacific  slope,  from  the  Aleutian  Islands,  is  written 
the  hunting  tribes  of  Eastern  Canada  and  United  States  in  shell-heaps,  village  sites,  caves,  and  burial-places.  The 
and  the  Mississippi  Valley  have  a mythology  based  ujnm  relics  of  bone,  antler,  stone,  shell,  and  copper  are  of  yester- 
their  zootechny  and  their  totemism.  The  religious  con-  day.  Even  the  Calaveras  man  is  no  exception,  since  his 
oeptions  of  the  fishing  tribes  on  the  Pacific  coast  between  skull  and  his  polished  conical  pestle,  the  latter  made  of 
Mount  St  Elias  and  the  Columbia  river  are  worked  out  stone  more  recent  than  the  auriferouB  gravels,  show  him  to 
by  Boas ; the  transformation  from  the  hunting  to  the  have  been  of  Digger  Indian  type.  In  Utah  begin  the  ruins 
agricultural  mode  of  life  was  accompanied  by  changes  in  of  the  Pueblo  culture.  These  cover  Arizona  and  New 
belief  and  worship  quite  as  radical.  These  have  been  Mexico,  with  extensions  into  Colorado  on  the  north  and 
carefully  studied  by  Cushing,  Stevenson,  and  Fewkes.  Mexico  on  the  south.  The  reports  of  work  done  in  this 
The  pompous  ceremonials  of  the  civilized  tribes  of  Mexico  province  for  several  years  jwist  form  a library  of  text  and 
and  the  Cordilleras  in  South  America,  when  analysed,  illustration.  Cliff  dwellings,  cavate  houses,  pueblos,  and 
reveal  only  a higher  grade  of  the  prevailing  idea.  Im  casas  are  all  brought  into  a scries  without  a break  by 
Thorn  says  of  the  Carib : “All  objects,  animate  anti  Bandelier,  Cushing,  Fewkes,  Holmes,  Mindelcff,  Norden- 
i nan i mate,  seem  exactly  of  the  same  nature,  except  that  skiold,  Fowell,  and  Stevenson.  From  Casa  Grande,  in 
they  differ  in  the  accident  of  bodily  form.”  These  rnytho-  Chihuahua,  to  Quemada,  in  Zacatecas,  Lumholtz  found 
logical  ideas  and  symbols  of  the  American  aborigines  survivals  of  the  cliff  dwellers.  Between  Quemada  and 
were  woven  in  their  textiles,  painted  on  their  robes  and  Copan,  in  Honduras,  is  an  unbroken  series  of  mural 
furniture,  burned  into  their  pottery,  drawn  in  sand  mosaics  I structures.  The  traditions  agree  with  the  monuments, 
on  deserts,  and  perpetuated  in  the  only  sculptures  worthy  whatever  may  be  objected  to  assigning  any  one  ruin  to 
of  the  name,  in  wood  and  stone.  They  are  inseparable  the  Toltec,  the  Chichimec,  or  the  Nahuatl,  that  there  are 
from  industry ; language,  social  organization,  and  custom  distinct  varieties  in  ground  - plan,  motives,  stone-craft, 
wait  upou  them  : they  explain  the  universe  in  the  savage  wall  decorations,  and  sculptures.  Among  these  splendours 
mind.  in  stone  the  following  recent  explorers  must  be  the 

The  archeology  of  the  western  hemisphere  should  be  student’s  guide : — Chamay,  Fdrstcmanu,  Goodman,  Gordon, 
divided  as  follows:  (1)  that  of  Indian  activities;  (2)  the  Holmes,  Mauds  lay,  Mercer,  Sapi»or,  Saville,  Seler,  Thomas, 
question  of  man’s  existence  in  a prior  geological  Thompson  A list  of  the  ruins,  printed  in  the  handbook 
faiy.***  period.  There  is  no  dividing  line  between  first-  on  Mexico  published  by  the  Department  of  State  in 
contact  ethnology  and  pre-contact  archaeology.  Washington,  covers  several  pages.  The  sj>ecial  character- 
Historians  of  this  time,  both  north  and  south  of  Panama,  istics  of  each  are  to  be  seen  partly  in  the  skill  and  genius 
described  tools  and  products  of  activities  similar  to  those  of  their  makers,  and  partly  in  the  exigencies  of  the  site 
taken  from  beneath  the  soil  near  by.  The  archeologist  find  the  available  materials.  A fascinating  study  in  this 
recovers  his  specimens  from  waste  places,  cave  deposits,  connexion  is  that  of  the  water-supply.  The  ccnotcs  or 
abandoned  villages,  caches,  shell-heaps,  refuse  heaps,  en-  underground  reservoirs  wore  the  important  factors  in 
closures,  mounds,  hut  rings,  earthworks,  garden  beds,  locating  the  ruins  of  Northern  Yucatan.  From  Honduras 
quarries  and  workshops,  petroglyphs,  trails,  graves  and  to  Panama  the  urn  burials,  the  pottery,  the  rude  carved 
cemeteries,  cliff  and  cavate  dwellings,  ancient  pueblos,  images,  and,  above  all,  the  grotesque  jewellery,  absorb 
ruined  stone  dwellings,  forts  and  temples,  canals  or  the  arcnax>logist's  attention. 

reservoire.  The  relics  found  in  these  places  are  material  Beyond  Chiriqui  southward  is  El  Dorado.  Here  also 
records  of  language,  industries,  fine  arts,  social  life,  lore,  bewildering  products  of  ancient  metallurgy  tax  the  imagina- 
*nd  religion.  tion  as  to  the  processes  involved,  and  questions  of  accul- 

Here  and  there  in  the  Arctic  province  remains  of  old  turation  also  interfere  with  true  scientific  results.  The 
village  sites  have  been  examined,  and  collections  brought  fact  remains,  however,  that  the  curious  metal  craft  of  tho 
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narrow  strip  along  the  Pacific  from  Mexico  to  Titicaca  is 
the  greatest  of  archaeological  enigmas.  Bandolier,  Holmes, 
Seler,  and  Uhle  have  taken  up  the  questions  anew. 
Beyond  Colombia  are  Ecuador  and  I\*ru,  where,  in  the 
widening  of  the  continent,  architecture,  stone -working, 
pottery,  metallurgy,  textiles,  are  again  exalted.  Among 
the  Cordilleras  in  their  western  and  interior  drainages, 
over  a space  covering  more  than  twenty  degrees  of  latitude, 
the  student  comes  again  upon  massive  ruins.  The 
materials  on  the  coast  were  clay  and  gravel,  wrought  into 
concrete,  sun-dried  bricks,  and  pied  or  rammed  work,  cut 
stalks  of  plants  formed  with  clay  a kind  of  staff,  and 
lintels  were  made  by  burying  stems  of  caiia  brava 
(Gynerium  mecharoidu)  in  blocks  of  pi *6.  On  the  uplands 
structures  were  of  stone  laid  up  in  a dozen  ways.  Walls 
for  buildings,  garden  terraces,  and  aqueducts  were  straight 
or  sloping.  Doorways  were  usually  square,  but  corbelled 
archways  and  gateways  surmounted  with  sculptures  were 
not  uncommon.  Ornamentation  was  in  carving  and  in 
colour,  the  latter  far  more  effectively  used  than  in  Middle 
America.  A glance  at  the  exquisite  textiles  reveals  at 
once  the  inspiration  of  mural  decorations.  The  most  pro- 
lific source  of  Peruvian  relics  is  the  sepulchres  or  huacas, 
the  same  materials  being  used  in  their  construction  as  in 
building  the  houses.  Hero,  owing  to  a dry  climate,  are 
the  dead,  clad  and  surrounded  with  food,  vessels,  tools, 
and  art  products,  as  in  life.  The  textiles  and  the  pottery 
can  only  be  mentioned  ; their  quality  and  endless  varieties 
astonish  the  technologist.  In  the  Carib  province  there  are 
no  mural  remains,  but  the  potteiy,  with  its  excessive  on- 
laying,  recalls  Mexico  and  the  jewellers  of  Chiriqui.  The 
polished  stone  work  is  superb,  finding  its  climax  in  Puerto 
Rico,  which  seems  to  have  been  the  sacred  island  of  the 
Can  be.  For  the  coasts  of  South  America  the  vast  shell- 
he&jtt  are  the  repositories  of  ancient  history. 

Since  1880  organized  institutions  of  anthrojwlogy 
have  taken  the  sjiade  out  of  the  lumds  of  individual 

Paleolithic  yxPlorere  ,in  or<ler  to  know  the  truth  concem- 
mMO°  c ing  Glacial  or  Pleistocene  mau.  The  geo- 
logist  and  the  trained  orclueologist  are  a&so- 
ciatod.  In  North  America  the  sites  have  been  examined 
by  the  Peabody  Museum  and  the  Bureau  of  Ethnology, 
with  the  result  that  only  the  Trenton  gravels  have  any 
standing.  The  Bo-called  palaeolithic  implements  are  every- 
where. The  question  is  one  of  geology,  simply  to  decide 
whether  those  recovered  at  Trenton  are  ancient  Putnam 
aud  Wright  maintain  that  they  are  ancient,  Chamberlain 
and  Holmes  that  they  are  post-Glacial,  and  comparatively 
recent  In  South  America  the  shell  heaps,  of  enormous 
size,  are  supposed  to  show  that  the  animals  have  under- 
gone changes  in  size  and  that  such  vast  masses  require 
untold  ages  to  accumulate.  The  first  is  a biological 
problem.  As  for  the  second,  the  elements  of  savage 
voracity  and  wastefulness,  of  uncertainty  as  to  cubical 
contents  on  uneven  surface,  and  of  the  number  of  mouths 
to  fill,  make  it  hazardous  to  construct  a chronological  table 
on  a shell  heap.  Hudson's  village  sites  in  Patagouia 
contain  lottery,  and  that  brings  them  all  into  the  territory 
of  Indian  archieology.  Aincghino  refers  diqwsits  in  Pata- 
gonia, from  which  undoubted  human  bones  and  relics  have 
been  exhumed,  to  the  Miocene.  The  question  is  of  the 
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age  of  the  sediments  from  which  these  were  taken.  Tlic 
bones  of  other  associated  animals,  says  Hatcher,  demon- 
strate the  Pleistocene  nature  of  the  deposits,  by  which  is 
not  necessarily  meant  older  Quaternary,  for  their  horizons 
have  not  been  differentiated  and  correlated  in  South 
America.  Hatcher  believes  that  “ there  is  no  good 
evidence  in  favour  of  a great  antiquity  for  man  in  Pata- 
gonia.’* In  a cave  near  Cousuelo  Cove,  Southern  Pata- 
gonia, have  been  found  fragments  of  the  skin  and  bones 
of  a large  ground-sloth,  (rrypothtrium  (j XeomyloeLm)  listni, 
associated  with  human  remains.  Amcgbino  argues  that 
this  creature  is  still  living,  while  Dr  Moreno  advances  the 
theory  that  the  animal  has  been  extinct  for  a long  (scriod, 
and  that  it  was  domesticated  by  a people  of  great 
antiquity,  who  dwelt  there  prior  to  the  Indiana  Hauthal, 
Roth,  and  Niteche  review  their  work  with  the  conclusion, 
not  unanimously  held  by  them,  that  man  co-existed  here 
with  all  the  other  animals  whose  remains  were  found 
during  an  inter-Glacial  period.  Woodward  reviews  the 
question  in  Proceeding*  of  the  Zoological  Society  of  London, 
dosing  with  this  sentence  : “ If  we  accept  the  confirma- 
tory evidence  afforded  by  Mr  Sjicncer  Moore,  we  can 
luinlly  refuse  to  believe  that  this  ground-sloth  was  kept 
and  fed  by  an  early  race  of  men.”  These  are  individual 
opinions,  subject  to  revision  by  that  court  of  apj>eals,  the 


institutional  judgment. 

Authorities.  -A  v»luable  endowment  of  research  in  specimen* 
literature,  and  pictures,  deposited  in  libraries,  museum*  and 
galleries  since  1880  will  keep  ethnologists  and  archeologists  em- 
ployed for  many  years  to  come.  The  scientific  inquirer  will  find 
a moss  of  material  in  tho  pujter*  and  reports  contributed  to  the 
various  societies  and  institutions  which  are  devoted  to  mithroi*olo- 
gieal  research.  The  following  short  list  of  works  includes,  however, 
a few  authorities  which  have  made  use  of  recent  discoveries  gener- 
ally : — H.  H.  Han  croft.  Native  Race*  of  the  Pacific  Stale*  of  bank 
America , vols.  i.-v.  1674-1876.  New  York.— 1).  G. 

Library  of  Aboriginal  American  Literature,  vols.  i-riii.  188'2-lSM- 
Philadelphia.  The  American  Race.  New'  York,  1891.— Gustat 
IIkuhl.  Die  Culturvolker  Americas.  Cincinnati,  1 SS'A —Vman 
Cm  a rn  a v.  The  A ncient  Cilia  of  the  New  IVortd.  New  York,  1 W7. 

— F.  8. 1 )ki.len  iiai.'gH.  The  North  American  of  Yesterday,  yrsu 
York,  1901.— J.  Dkkiker.  The  Races  of  Man.  London. 

Paul  Ehrznreich.  Die  VolkcrsLtmme-  Rrasiliens.  Berlin,  kvz. 
AnlhrojtolvffiacJte  Straiten  Ubcr  die  iTrt>etPohner  Rrasilien*.  lterun, 

1897. — J.  tV.  Kewkes.  A Journal  of  American  Ethnology  and 
Arch/rofogy , vols.  i.-iv.  Boston,  1891-94. — E.  KoRSTEMANN.  Znr 
Entziffcrung  dcr  Maya  Handsehriflen,  Parts  i.-vii.  Dresden,  R "A 

1898.  DU  Maya  - Ilawlschrifl  dcr  KbnigL  tfcid.  BMkth* 

: u Dresden.  Duprig,  1880;  Dresden,  1891.— E-  r.  U 
Among  the  Indians  of  Guiana.  London,  1883. — A.  H.  KkaX* 
Ethncdogy.  Cambridge,  1896.  Man,  Past  and  Present.  Cam- 
bridge, 1 699.  —Washington-  M attuews.  A avajo  Lfyndf 

Cambridge,  Mass.,  1897.— Anne  Cart  Mauiwi-at  and  Alfred 
Peiutvai-  A Glimpse-  at  Guatemala,  anti  some  -'o/es  , 
Ancient  Monuments  of  Central  America.  London,  1899.— n- 
Mercer,  The  Mill  Caves  of  Yucatan.  Philadelphia, 

Ma lujriH  i>e  Napaillac.  L'A merique  prihistorvfue. 

1883. — II.  ,1.  Xieroer,  Slavery  as  an  Industrial  System.  Ethno- 
logical researches.  The  Hague,  1900. — G.  NouDENRKloLD. 

Cliff  Dwellers  of  the  Mesa  Vcnle,  Colorado.  Stockholm.  15W. 
—Edward  John  Payne.  History  q f the  Pew  & ” 

America,  vol.  i.  1892,  vol.  ii.  1899.  Oxford.— DfciRi  rtewa. 
Notes  nir  V Amdricanismc  ; Quelgucs-unes  de  sea  lacuna en  fw. 
Paris,  1 900.  — J.  W.  Powell.  The  Vniletl  States  of  A menea.  ul 
by  N.  S.  S.  Shuler.  New  York,  1894. -Cyrus  Thomas.  /wj* 
duet  ion  to  the  Study  of  North  American  Archaeology.  Cinema 
1898.— Justin  Winsor.  Narrative  and  Critical  Mtdory  qf 
America.  Boston,  1889.— G.  F.  Weight.  The  Ice  Age  n» 
America.  New  York,  1896.  (°-  T-  M-/ 


America  Islands.  See  Polynesia. 
American  Literature.  Scu  under  Uarreu 

ATES. 

Americus,  a city  of  Georgia,  U.S.A.,  the  capital 


of  Sumter  county,  situated  in  the  south-western  part  o 
the  state  at  an  altitude  of  360  feet  It  is  in  an  agn 
cultured  region  which  produces  cotton  and  corn,  and  is  on 
the  Central  of  Georgia  and  the  Georgia  and  Alabama 
railways.  Thu  imputation  in  1880  was  3635,  in  1890  i 
was  6398,  aud  iu  1900  it  was  7674. 
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Amersham,  or  Aomondehiiah,  a market -town 
and  railway  station  in  the  Wycombe  parliamentary 
division  of  Buckinghamshire,  England,  26  miles  W.N.W.  of 
London.  Area  of  ijarish,  6119  acres.  Population  (1881), 
2500;  (1901),  3209.  Rural  district  area,  39,800  acres; 
population  (1891),  12,501  ; (1901),  13,541. 

Amesbury,  a town  of  Essex  county,  Massachusetts, 
U.S.A.,  situated  in  north-eastern  Massachusetts  on  the 
north  bank  of  the  Merrimac  river,  six  miles  from  its 
mouth.  Its  area  is  fourteen  square  miles  and  its  surface 
is  hilly.  The  principal  village,  bearing  the  same  name 
as  the  town,  and  noted  as  being  the  home  of  Whittier, 
lies  at  the  mouth  of  the  Powow  river,  and  is  on  the 
Boston  and  Maine  railway.  The  |>opulation  of  the  town 
(1880)  was  3355;  (1890),  9798;  (1900),  9473. 

Amhara.  See  Abyssinia. 

Amherst,  a district  and  town  within  the  Tenas- 
scrim  division  of  Lower  Burma,  lying  between  the 
Indian  Ocean  and  the  hills  which  separate  Burma  from 
Siam.  The  area  of  the  district  is  7062  square  miles,  with, 
in  1891,  a population  of  233,539.  The  number  of  villages 
in  the  district  was  660,  and  the  revenue  paid  in  1898-99  was 
IU  8,76, 819.  In  1891  the  population  comprised  191,241 
Buddhists  and  Jains,  19,415  Hindus,  15,61 1 Mahommedans, 
2897  aborigines,  mostly  Karens,  and  4374  Christians. 
Of  the  total  area  of  4,519,680  acres,  there  were  312,908 
acres  under  cultivation  in  1898-99,  14,594  acres  were  fallow, 
77,912  acres  were  cultivable,  and  3,670,276  acres  were  not 
cajiable  of  cultivation.  The  chief  town  is  Moulmein, 
with  a imputation  of  55,785.  Amherst  town,  about 
30  miles  to  the  south,  has  not  grown  to  any  appreci- 
able extent  and  remains  a mere  bathing-place  for  Moul- 
mein. The  rainfall  for  the  district  in  1898-99  was 
199 ’58  inches.  This  is  below  the  average. 

Amherst,  the  county  town  of  Cumberland  county 
and  port  of  entry  in  Nova  Scotia,  at  the  head  of  Chig- 
necto  Bay  and  on  the  Intercolonial  Railway,  138  miles 
from  Halifax.  It  contains  county  and  railway  buildings,  six 
churches,  an  iron  foundry  and  several  factories,  and  shops 
for  the  manufacture  of  railway  carriages.  In  1900  the 
exports  were  8338,525,  and  the  imports  8219,422.  The 
population  in  1891  was  3781,  and  wras  estimated  in  1900 
at  5600. 

Amherst,  a town  of  Hampshire  county,  in  central 
Massachusetts,  U.S.A.,  with  an  area  of  26  square  miles. 
It  is  situated  on  the  cost  side  of  Connecticut  Valley,  im- 
mediately north  of  Holyoke  Range.  The  village  of  the 
same  name  is  entered  by  two  railways,  the  Boston  and 
Maine  and  the  Central  Vermont.  Amherst  College  had  in 
1899  a faculty  of  32  professors  and  instructors,  and  was 
attended  by  380  students.  Its  property  was  valued  at 
82,400,000,  and  its  income  was  $100,000.  The  state 
Agricultural  College  had  in  1899  a teaching  staff  of  19 
professors  and  140  students.  The  population  in  1880  was 
4298,  in  1890  it  was  4512,  and  in  1900  it  was  5028. 

Amiel,  Henri  Frederic  (1821-1881),  Swiss 
philosopher  and  critic,  was  born  at  Geneva,  27th  September 
1821.  He  was  descended  from  a Huguenot  family  which 
tad  been  driven  to  Switzerland  by  the  revocation  of  the 
Edict  of  Nantes.  He  lost  both  his  parents  at  an  early  age  ; 
when  he  grew  up  he  devoted  himself  principally  to  travel, 
mingling  with  the  most  intellectual  circles  throughout 
Europe,  and  in  particular  studying  German  philosophy  at 
Berlin.  In  1849  he  was  appointed  professor  of  aesthetics 
at  the  academy  of  Geneva,  and  in  185  4 became  professor 
of  moral  philosophy.  Notwithstanding  his  high  quali- 
fications, these  appointments  turned  out  unfortunately  for 
him.  They  had  been  conferred  by  the  democratic  party, 
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then  dominant  in  Geneva,  and  he  was  in  consequence 
entirely  ignored  by  the  aristocratic  party,  which  com- 
prised nearly  all  the  culture  and  refinement  of  the  city. 
This  painful  isolation  nevertheless  inspired  the  one  book 
by  which  Amiel  lives,  the  Journal  Intime,  which,  pub- 
lished after  his  death,  obtained  a European  reputation 
and  was  translated  into  English  by  Mrs  Humphry  Ward. 
Did  not  “ second-rate  ” seem  to  imply  a slur,  this  book 
might  bo  well  described  by  the  title  of  one  of  Tennyson's 
early  poems,  “The  Confessions  of  a Second-rate  Sensitive 
Mind  ill  at  ease  with  itself.”  Although,  however,  second- 
rate  as  regarded  productive  power,  AmiePs  mind  was  of 
no  inferior  quality,  and  his  journal,  as  a candid  record  of 
the  yearnings  and  meditations  of  a thoughtful,  affectionate, 
and  wounded  spirit,  gained  a symjxathy  which  the  author 
had  failed  to  obtain  in  his  life.  He  also  wrote  studies  on 
Erasmus,  Madame  de  Stael,  and  other  literary  personages, 
and  several  volumes  of  poems.  Amiel  died  in  Geneva  on 
the  27th  of  December  1881.  (r.  o.) 

Amiens,  the  Ancient  capital  of  Picardy,  and  chief 
town  of  the  department  of  Somme,  France,  situated  on  the 
river  Somme,  81  miles  from  Paris  by  the  Paris-Calais  rail- 
way. It  has  also  railway  communication  with  Arras,  Lille 
and  Belgium,  Tergnier  and  Rheims,  Rouen  and  Normandy, 
Doullens,  Beauvais  and  Crepy  - en  - Valois.  The  chief 
industries  of  the  town  are  manufactures  of  cotton-velvet 
(value  of  annual  production,  £400,000)  and  Utrecht  velvet 
(20,000  pieces,  valuo  £200,000  to  £240,000  a year), 
cotton- spinning,  wool -spinning  (50,000  spindles),  hewp- 
and  flax-spinning  (24,000  spindles),  weaving,  manufactures 
of  hosiery,  carpets,  machinery,  chemicals,  sugar,  and 
nouwautce,  brewing,  tanning,  printing,  and  founding.  The 
Imputation  of  the  town  in  1886  was  68,177  ; in  1896, 
74,808  (commune,  88,731);  in  1901,  90,758. 

Ammunition.  See  Propellants,  and  Ord- 
nance. 

Amoy,  a town  and  treaty-port  on  the  small  island  of 
Hiarnen,  province  of  Fuhkien,  China.  It  has  dry  docks 
and  an  excellent  anchorage.  The  trade  in  1870  was: 
imports,  £1,915,427  ; and  exports,  £1,440,000.  In  1899 
the  figures  were:  imports,  £2,180,000 ; and  exports, 
£363,000.  The  falling  off  of  exports  is  due  to  the 
decreased  demand  for  China  tea,  for  which  Amoy  was  one 
of  the  chief  centres.  The  native  population  is  now 
estimated  at  300,000,  and  the  foreign  residents  number 
about  280.  A large  part  of  the  trade  is  that  carried  on 
with  the  neighbouring  island  of  Formosa,  now  Japanese. 
The  province  of  Fuhkien  is  claimed  by  the  Japanese  os 
their  particular  sphere  of  influence. 

Amphibia. — The  arguments  adduced  by  Huxley, 
in  his  article  on  this  Bubject  in  the  ninth  edition  of  the 
Encyclopaedia  Britannica , for  applying  this  name  to  those 
lung-breathing,  pentadactyle  vertebrates  which  had  been 
first  severed  from  the  JLinmcan  Amphibia  by  Brongniart, 
under  the  name  of  Batrachia,  have  not  met  with  universal 
acceptance.  Although  much  used  in  text-books  and 
anatomical  works  in  Great  Britain  and  in  Germany,  the 
former  name  1ms  been  discarded  in  favour  of  the  latter  by 
the  principal  authors  on  systematic  herpetology,  such  as 
Peters,  Gunther,  ami  Cope,  and  their  lead  is  followed  in  the 
present  article.  Bearing  in  mind  that  Linnaeus,  in  his  use 
of  the  name  Amphibia,  was  not  alluding  to  the  branchiate 
and  pulmonate  periods  through  which  most  frogs  and 
newts  pass  in  the  course  of  their  existence,  bat  only 
wished  to  convey  the  fact  that  many  of  the  constituents  of 
the  group  resort  to  both  land  and  water  {t.g.,  crocodiles), 
it  seems  hard  to  admit  that  the  term  may  be  thus  diverted 
from  its  original  signification,  especially  when  such  a 
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change  results  in  discarding  the  name  expressly  projjosed 
by  Bronguiart  to  denote  the  association  which  has  ever 
since  boen  universally  adopted  either  as  an  order,  a sub- 
class, or  a class.  Many  authors  who  have  devoted  special 
attention  to  questions  of  nomenclature  therefore  think 
Reptilia  and  Batrachia  the  correct  names  of  the  two  great 
classes  into  which  the  Li  unman  Amphibia  have  been 
divided,  and  consider  that  the  latter  term  should  bo 
reserved  for  the  use  of  those  who,  like  that  great  authority, 
the  late  Professor  Peters,  down  to  the  time  of  his  death  in 
1883,  would  persist  in  regarding  reptiles  and  batrachia  ns 
as  mere  sub-classes  (1).  However  extraordinary  it  may 
appear,  especially  to  those  who  bring  the  living  forxnB 
only  into  focus,  that  opposition  Bhould  still  be  made  to 
Huxley's  primary  division  of  the  vertebrates  other  than  j 
mammals  into  Sauropttida  (birds  and  reptiles)  and 
Jchth yojxvla  (liatrachians  and  fishes),  it  U certain  that 
recent  discoveries  in  paleontology  have  reduced  the  gap 
between  batracliians  and  reptiles  to  such  a minimum  as  to 
cause  the  greatest  embarrassment  in  the  attempt  to  draw  a 
satisfactory  line  of  separation  between  the  two;  on  the 
other  hand  the  hiatus  between  fishes  and  batracliians 
remains  as  wide  as  it  was  at  the  time  the  article 
“ Amphibia  " was  written.  When  we  turn  to  the  defini- 
tion given  in  that  article  (Ency.  Brit.  voL  i.  p.  750),  we  find 
that  one  of  the  essential  characters — “ two  occipital  con- 
dyles, the  bosi-occipital  region  of  the  skull  either  very  incom- 
pletely, or  not  at  all  ossified  ” — may  require  revision,  if  it 
be  true,  as  held  by  some  authors,  that  the  bone  on  which 
the  occipital  condylos  have  been  found  most  developed,  in 
some  labyrinthodonts  (2),  represents  a large  bosi-occipital 
lione  yielding  the  two  knobs  for  the  articulation  of  tho  skull, 
whilst  the  skull  of  the  liatrachians  of  the  present  day  has 
lost  the  batu -occipital,  and  the  condyles  are  furnished  by  the 
cxoccipitals.  More  than  this,  some  reptiles  are  now  known 
to  have  the  occipital  condyle  divided  into  two,  and 
produced  either  by  the  hasi-occipital  («.<?.,  Amphitbanidaf, 
in  some  of  which  the  double  condyle  resembles  very 
closely  that  of  the  labyrinthodont  Botftrictpn),  or  by  the 
exoccipitals  («.</.,  Uroplatidcc).  When  we  remember  that 
the  supposed  condition  of  the  occipital  condyles  was  not 
very  long  ago  thought  sufficient  to  point  to  a possible 
direct  descent  of  the  mammals  from  the  batrachians,  we 
shall  realize  the  full  importance  of  the  more  correct  infor- 
mation now  available  on  this  i*>int.  As  a result  of  his  ! 
researches  on  the  anomodont  reptiles  and  the  Stego- 
crphalvi  (3),  as  the  extinct  order  that  includes  tho  well-  1 
known  labyrinthodonts  is  now  called,  we  have  had  the 
proposal  by  Seeley  (4)  to  place  the  latter  with  the  reptiles 
instead  of  with  the  batracliians ; whilst  Credner  (5),  Rising 
his  views  on  the  discovery  by  him  of  various  annectent 
forms  between  the  Stegocephalia  and  the  Rhyncho- 
cephalian  reptiles,  has  proposed  a class,  Eotctrapoda , to 
include  these  forms,  ancestors  of  the  batracliians  proper 
on  the  one  hand,  of  the  reptiles  proper  on  the  other.  Yet, 
that  the  Stegocephalia,  notwithstanding  their  great  affinity 
to  the  reptiles,  ought  to  be  included  in  the  batrachians  as 
commonly  understood,  seems  sufficiently  obvious  from  the 
mere  fact  of  their  passing  through  a branchiate  condition, 
t.e.,  undergoing  metamorphosis  (6).  The  outcome  of  our 
present  knowledge  joints  to  the  Stegocephalia,  probably 
themselves  derived  from  the  Crossopterygian  fishes  (7) 
liaving  yielded  on  the  one  hand  the  true  batrachians  (retro- 
gressive series),  with  which  they  are  to  a certain  extent 
connected  through  the  Caudata  and  the  Apoda,  on  the  other 
liand  the  reptiles  (progressive  series),  through  the  Rhyncho* 
cephalians  and  the  Anomodonts,  the  latter  being  lxdieved, 
ou '’l’ry  suggestive  evidence,  to  leaf!  to  the  mammals  (8). 

The  division  of  the  class  Amphibia,  or  Batrachia,  into 
four  orders,  as  carried  out  by  Huxley,  is  maintained,  with, 


however,  a change  of  names:  Stegocephalia,  for  the 
assemblage  of  minor  groups  that  cluster  round  the  Laby- 
rinthodonta  of  Owen,  which  name  is  restricted  to  the  forms 
for  which  it  was  originally  intended ; Fcromela,  L rodda, 
Anttra,  are  changed  to  Apoda , Caudata,  Ecaudata,  for 
the  reason  that  (unless  obviously  misleading,  which  is  not 
the  case  in  the  present  instance)  the  first-proposed  name 
should  supersede  all  others  for  higher  groups  as  well 
as  for  genera  and  species,  and  the  latter  set  have  the 
benefit  of  the  law  of  priority.  In  the  first  subdivision  of 
the  liatrachians  into  two  families  by  Dum6ril  in  1806  {ZooL 
Anal.  pp.  90-94)  these 


are  termed  “Anoures” 
and  “Urodiiles"  in 
French,  Ecaudati  and 
Caudati  in  Latin. 

When  Dum^riVs  pupil, 

Oppel,  in  1811  ( Ordn . 

Rej>t.  p.  72),  added  the 
Crecilians,  he  named  the 
three  groujis  Apoda, 

Ecnwlata,  and  Caudata. 

The  Latin  form  being 
the  only  one  entitled  to 
recognition  in  zoological 
nomenclature,  it  follows 
that  the  last-mentioned 
names  Bhould  be 
adopted  for  the  three 
orders  into  which  recent 
batracliians  are  divided. 

I.  Stegocephalia 
( 9 ).  — Tailed,  lacerti- 

form,  or  wrpentiform  *s0,  i.  _ upi**r  view  of 

’ - - 4 . • .i  »» — 1 ((tiilllnH  at 


l>atruchians,  with  the 
temporal  region  of  the 
skull  roofed  over  by 
po&torhital,  squamosal, 
and  supratemporal 
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(Outline*  after 

i la ; a,  naval ; m,  max-la  | Kj 
I ww frontal ;/,  frontal 
!al ; r.  parietal ; *,  ■upmtamp^i. 
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Ijnemavllla ; »,  naval 
ntal ; rf,  lwwf 

po.tmir.lal ; 


quad  rata. 


plates  similar  to  the  same  bones  in  Crossopter)  gian 


fishes, 


and  likewise  with  {mired  bones  (occipitals  and  F**^ 
temporals)  behind  the  parietal  and  supratemi^rals.  a 
parietal  foramen ; Beales  or  bony  scutes  frequently  pre- 
especially  on  the  ventral  region,  which  is  protect  ur 
by  three  large  bony  plates — interclavicle  and  cIamc  e*, 
latter  in  addition  to  cleithra. 

Extinct,  ranging  from  the  Upper  Devonian  to  ^ 

knowledge  of  Devonian  forma  is  still  extremely  meagrt,  . 

certain  proof  of  the  existence  of  pcntadoctylc  and 

— on  the  footprints  discovered  m PcunsyUsnia  an 


period  resting  on  me  loowpruiui  - - ■ j remains 

described  by  Marsh  (10)  as  Tino pus  nitfiyuita  o * 
« to  the  identification  of  which  doubts  aw 


from  Belgium,  as  to  the  ldentiticaxaon  w »“*•  XiT-nn*  nf  these 
entertained,  have  been  regarded  by  Loheat  (11)  “ c distin- 

batrachiana  in  the  Devonian.  Over  200  BPJ*'ea  * . meric*,  the 
guislicd,  from  the  Carboniferous  of  Europe  Mid  ^or*  d (hc 

Pennian  of  Europe,  North  America,  and  So^  & Australia- 
Trias  of  Europe,  America,  South  Africa,  show  the 

The  forms  of  batrachians  with  which  we  are  acq 
vertebral  column  to  have  been  evolved  in  the  conrae^^  ^ 


irworai  cuiuuiii  wiu  — . .,  . *i.#j  pi 

notochordal  condition  with  segmented  centra  aim  .-  a, e 
early  bony  Ganoid  tishes  (t.g.  Calurus,  Euryccrm^J  ™ * 

centr,,  and  fimllv  to  tire  sooket-*nd-t»)l  oon*t 1 0f  -1,. 
* tho  (.resent  day.  Howvor  '\°d, 

vertebral  column  in  various  directions,  ana  t rKrtsil>h, 

state  of  things  in  certain  annectent  groups,  it  ^th 

it  seems,  to  apply  the  vertebral  characters  to  **  .t10|J  hire 
that  rigidity  which  Cofw  and  some  other  ra*1*  thecae  of 
attempted  to  enforce.  This  is  particularly  eviden 
the  Stegocephaliana  ; and  recent  batrachians,  tai ' ilicaious. 

show  the  mode  of  articulation  of  the  vertebra-,  wliethe  J rstcmauc 

opistboooclous,  or  proocelons,  to  te  of  but  seconds  v, Mowing 

importance  in  dealing  with  these  lowly  vertebrate*.  therefore 

division  of  the  Htegocephsliana  into  five  sun-ora  mtlSt 

open  to  serious  criticism  ; but  it  seems  on  the  wh 
natural  to  adopt  in  the  light  of  our  present  kuowlcug 
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A.  Rhachitoml  (Figs.  1,  2},  in  which  the  spinal  coni  rests  on 
the  notochord,  which  persists  uninterrupted  sud  is  surrounded  by 
three  bony  elements  in  addition  to  the  neural  arch  : a so-called 
pieurocentmm  on  each  side,  which  appears  to  represent  the 
centrum  proper  of  reptiles  and  mammals,  ami  an  interoentrum  or 
hypocentnim  below,  which  may  extend  to  the  neural  arch,  and 
probably  answers  to  the  hypapophysis,  as  it  is  produced  into 


Pio.  1— A,  Dorsal  vsrtetoa,  B,  Caudal  vertebra  of  ^n-iujonunu.  (Outline 
after  Jaekel.)  tut,  neural  an: It ; cA,  chorda;  j> t,  pleuroccntrum ; fc,  Inter- 

— train. 


chevrons  in  the  caudal  region.  Mostly  large  forms,  of  Carboni- 
ferous ami  Permian  age,  with  a more  or  less  complex  infolding  of 
the  walls  of  the  teeth.  Families  : Aechwiosaltkidj^  Ekyopidje, 
Tkimekorhacuida,  Dissordophidjs.  The  last  is  remarkable  for 
an  extraordinary  endo-  and  exo- skeletal  carapace,  DisaorKophu a 
being  described  by  Cope  (12)  as  a " batrachian  armadillo.” 

B.  Embolomeri.  with  the  centra  and  interccutra  equally 
developed  discs,  of  which  there  are  thus  two  to  each  neural  arch  ; 
these  discs  perforated  in  the  middle  for  the  passage  of  the 
notochord.  This  type  may  be  directly  derived  from  the  precoding, 
with  which  it  appears  to  bo  connected  by  the  genus  Dipl<n*pondylus. 
Fairu : Cricotid.*,  Permian. 

C.  Labyrintbodont®,  with  simple  biconcave  vertebral  discs,  very 

slightly  pierced  by  a remnant  of  the  notochord  and  supporting  the 
howly  articulatea  neural  arch.  This  condition  is  derived  from 
that  of  the  KhaehiUmii,  as  shown  by  the  structure  of  the  vertebral 
colnmn  in  young  sjiecimens.  Mostly  largo  forms  from  the  Trios 
(a  few  Permian),  with  true  labyrinthic  dentition.  Families  : 
Labykixthodontidje,  Am'Uuacosauridji,  DKNDKKlirKTI  DaB, 

Nyrankikb. 

D.  Microssmria,  nearest  the  reptiles,  with  persistent  notochord 
completely  surrounded  by  constricted  cylinders  on  which  the  neural 

arch  rests.  Teeth 
hollow,  with  simple 
or  only  slightly 
folded  walls.  Mostly 
of  small  size  and 
abundant  in  theCar- 
boniferousand  Lower 
Permian.  Families: 

U ROCORDYI.il) Ai, 
Lm  N KRP1TID*, 
Hylokomid.®,  (Fig. 
3)  MiCRonRAi:niD.u, 
Dolicbosomatidjs  ; 
the  Utter  serpeuti- 
form,  apodal. 

E.  Branchiosauria, 
nearest  to  the  true 
ltatrachians  ; with 
persistent,  non-con- 
Htrictod  notochord, 
surrounded  by 
barrel -shaped,  bony 
cylinders  formed  by 
tho  neural  arch 
above  and  a pair  of 
iutereentra  below, 
both  these  elements 
taking  an  equal 
share  in  the  formation  of  a transverse  process  on  each  side  for  the 
support  of  the  rib.  This  plan  of  structure,  apparently  evolved  out 
of  the  rhachitomous  type  by  suppression  of  the  pleurooentra  aud 
the  downward  extension  of  the  neural  arch,  leads  to  that  charac- 


teristic of  frogs  in  which,  as  development  shows,  the  vertebra  is 
formed  wholly  or  for  the  greater  part  by  the  neural  arch  (IS). 
Small  forms  from  the  Upper  Carboniferous  and  Permian  forma- 
tions. A single  family  : Branch iosa ikiija 


II.  Apoda  (14). — No  limbs.  Tail  vestigial  or  absent. 
Frontal  bones  distinct  from  parietals ; palatines  fused 
with  maxillaries.  Male  with  an  intro inittent  copulatory 
organ.  Degraded,  worm-like  batrachians  of  still  obscure 
affinities,  inhabiting  tropical  Africa,  South-eastern  Asia, 
and  tropical  America.  Thirty-three  specie*  are  known.  No 
fossils  have  yet  been  discovered.  It  has  been  attempted  of 
late  to  do  away  with  this  order  altogether  and  to  make  the 
CtoniMlw  merely  a family  of  the  Urodeles.  This  view 
lias  originated  out  of  the  very  remarkable  superficial  resem- 
blance between  the  Ic/ithy apki*-]as\a  &ud  the  Amphiumti. 
Cope  (15)  regarded  the  Apoda  as  the  extremes  of  a line 
of  degeneration  from  the  Salamanders,  with  Amphxuma 
as  one  of  the  annectent  forms.  In  the  opinion  of  the 
cousins  Sarasin  (16),  whose  great  work  on  the  development 
of  Ichthyopthi s is  one  of  the  most  important  recent  contri- 
butions to  our  knowledge  of  the  batrachians,  Amphiuma  is 
a sort  of  neotenic  Cajcilian,  a larval  form  become  sexually 
mature  while  retaining  the  branchial  respiration.  If  the 
absence  of  limbs  and  the  reduction  of  the  tail  were  the 
only  characteristic  of  the  group,  there  would  be,  of  course, 
no  objection  to  unite  the  C&cilians  with  the  Urodeles; 
but,  to  say  nothing  of  the  scales,  present  in  many  genera 
of  Apodals  and  absent  in  all  Caudate®,  which  have 
been  shown  by  Credner  to  be  identical  in  structure  with 
those  of  Stegocephal ians,  the  Cacilian  skull  presents 
features  which  are  not  shared  by  any  of  the  tailed 
batrachians.  O.  M.  Winslow  (17),  who  has  made  a 
study  of  the  chondrocranium  of  Ichthyo- 
phis,  concludes  that  its  condition  could 
not  have  been  derived  from  a Urodele 
form,  but  points  to  some  more  primi- 
tive ancestor.  That  this  ancestor  was 
nearly  related  to,  if  not  one  of  the 
Stegocephal  ions,  future  discovery  will 
in  all  probability  show. 

III.  Caudata  (18).— Tailed  batrach- 
ians, with  the  frontals  distinct  from 
the  parietals  and  the  palatines  from 
the  maxillary.  Some  of  the  forms 
breathe  by  gills  throughout  their  exist- 
ence, and  were  formerly  regarded  as 
establishing  a jmssage  from  the  fishes 
to  the  air-breathing  batrachians.  They 
are  now  considered  as  arrested  larva* 
descended  from  the  latter.  One  of  the 
most  startling  discoveries  of  the  decade 
1 890-1  900  was  the  fact  that  a number 
of  forms  are  devoid  of  l>oth  gills  and 
lungs,  and  breathe  merely  by  the  skin 
and  the  buccal  mucose  membrane  (19). 

Three  blind  cave-forms  are  known  : one  Fw. 
terrestrial  — 7'yphlotrtton,  from  North 

America,  and  two  jierennibranchiate — JVotaw  in  Europe 
aud  TypKUmolge  (Fig.  4)  in  North  America. 


This  onicr  contains  about  150  species,  referred  to  five! families  : 
Hyljsobatraciiid*  Salamandrid.*,  Ammuvmid*  Pbothdjs, 

Foeail  remains  aro  ft.  in  the  Upper  Eoeenoand  Miocene  of 
Furor®  ami  tins  Upper  Cretaceous  of  North  America  Tho  oldest 
Urodele  known  is  ffyhro&nlracAiu,  Dollo  (SO,  from  tho  tower 
Weldon  of  Belgium.  At  Present  this  order  u confined  to  the 
northern  hemisphere,  with  the  exception  of  two  SpcUrpabom  the 
Andes  of  Ecuador  sod  Peru,  and  a VUlhcdm  from  Argentina 


IV.  Ecacpata  (21).— Frogs  and  toads.  Four  limits  and 
no  tail.  Radius  confluent  with  ulua,  and  tibia  with  fibula ; 
tarsus  (astragalus  and  calcaneum)  elongate,  forming  an 
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additional  segment  in  the  hind  limb.  Caudal  vertebra 
fused  into  a urostyle  or  coccyx.  Frontal  bones  confluent 
with  parietala. 

This  order  embraces  about  1300  species,  of  which  some  40  are 
fossil,  divided  into  two  sub-orders  auu  sixteen  families : — 

A.  Aglnmui — Eustachian  tubes  united  into  a single  ostium 
pharyngeum  ; no  tongue.  Dactylethbids,  1’indjl 

B.  Phanerogloasa.  — Eustachian  tubes  separated  ; tongue 
present.  DiscoolussH)^,  Pklobatipje,  Hkmiiuikactid.*,  Aurin- 

GXATHODOjrriDJS,  HYLID.R,  BUYOSID*, 
_C>«  I)r.XI)KOPMKYSieCIDJ5,  CY  STICK  ATULDJk 

l>YNL'oi*an>A,  Genyopbbynidjb,  Enot- 

»TuMATIDJ£,  CEKATOBATHACUID JE,  RAN- 
IDAS,  DeXDROBATIDJL 

The  PbaneroglosB*  are  divided  into 
two  group:  Arciftm  and  Firoiisternia, 
representing  two  stages  of  evolution. 
The  family  characters  are  mainly  derived 
from  the  dilatation  or  non  - dilatation 
of  the  sacral  diapophysca,  and  the  pres- 
ence of  teeth  in  one  or  both  jaws,  or 
their  absence.  The  Discoglossida:  are 
noteworthy  for  the  preseuco  of  abort  ril-a 
to  some  of  the  vertebrae,  and  in  some 
other  points,  also,  they  approach  the 
tailed  batrachiaiis ; they  may  be  safely 
regarded  as,  on  the  whole,  the  most 
generalized  of  known  Ecaudata.  Distinct 
riba  are  present  at  an  early  age  in  the 
Aglossa,  as  discovered  by  Kidewood  (22). 
The  recent  addition  of  a third  genus  of 
Agloasa,  Hymenochirua  (2$)  from  tropical 
Africa,  combining  characters  of  ISpC  and 
Fio.  Vertebral  «»luinn  Xmumu.  has  removed  every  doubt  as  to 
l”  tho  affinity  which  connect,  then 

genera.  Hymmoth  irua  is  further  remark- 
able for  the  presence  of  only  six  distinct  pieces  in  the  vertebral 
column,  which  is  thus  tho  most  abbreviated  among  all  vertebrata 
(Fig.  5). 

Apart  from  a few  unsatisfactory  remains  from  the  Eoccuo  of 
Wyoming,  fosait  tailless  batrachians  are  only  known  from  the 
Oligocene,  Miocene,  and  Pliocene  of  Europe  and  India.  These 
forma  differ  very  little  from  those  that  lire  at  the  present  day  in 
the  satpo  [art  of  the  world,  and  some  of  tho  genera  [Discoglossus, 
Bufo,  Ocyjlassus,  liana)  are  oven  identical.  I’uUrobatrachus 
(24),  of  which  a number  of  specie*  represented  by  skeletons  of 
the  perfect  form  and  of  the  tadpole  have  Imjcu  described  from 
Miocene  bed*  in  Germany,  Bohemia,  and  Fiance,  seems  to  be 
referable  to  the  I'clobat idee ; this  genus  has  bccu  considered  os 
iKwsibly  one  of  the  Agloasa,  but  the  abscnco  of  ribs  in  the 
larva!  speaks  against  such  an  association. 

Since  the  publication  of  tbearticle  Amphibia  numerous  additions 
have  been  mado  to  our  knowledge  of  tho  development  and  nursing 
habita,  which  are  extremely  varied,  some  forms  dispensing  with  or 
hurrying  through  the  metamorphoses  and  hopping  out  of  tho  egg 
in  the  perfect  condition  (25). 

(1)  On  the  use  of  the  names  /kit  rack  in  aud  Amphibia,  cf.  E.  I). 
Cope,  deal.  May.  (3)  iL  1885,  p.  575  ; G.  Baur,  Science  (2)  vi.  1697, 
pp.  170,  372  ; B.  G.  Wilder,  t.  c.  p.  295 ; T.  Gill,  t.  c.  p.  4 10  ; 0.  P. 
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of  the  New  Aglossal  Toad,  llymenoehir 

xxviL  1900.  p.  454.  (24)  W.  WOLT^.^..  - ^ 

Friische,  inabesoudere  1‘Miroba  track  us.  Jahresb.  Bat.  ter.  * ' 

. — ....  1 _ rnkwL’VOllinff  (‘IDT* 


1885  and  1836.  <26)  W.  Peter*.  44Ueber  die  Kctwhkelung  ns** 
Iiatrachiera,  Uylodes  marlinicensis,  ohne  Metamorphose.  Mas.  • 
Ac.  187*/ p.  709. — A.  K v.-pli«-  “ Dio  Tierwolt  In  Holtad^o 
Guiana.”  Das  Ausland,  1855,  p.  358.  G.  A.  BoCLEXoER.  P 
and  Batracbians  of  the  Solomon  Islands.”  Trans.  Zooj- > * , 

1886,  p.  51.— H.  v.  Iherino.  “ On  the  Oripojtttoa  of  „ 

ihcringii.”  Ann.  ami  Mag.  B'.  II.  (5)  xvii.  1886,  p.  - • 

Smith.  “ On  Oviposition  and  Nursing  in  tho  Batrachim  gen^ 
drvbutes.”  Amer.  B'at.  xxi.  1587,  p.  307-— G.  jius 

on  tho  Gulor  Brood-pouch  of  Rhin&lcma  danrint.  t.  .*• 
p.  231. — W.  J.  Holland.  “ Arboreal  Tadpoles.  ^W<T,14|I  ' ftj,6 
1889,  p.  333. -E.  A.  Gokldi.  “Contribution  to  the 
Breeding  Habits  of  some  Tree-frogs  of  the  Serra  dos  urg-w**  _ 
Janeiro,  BraziL”  P.  Z.  S.  1595,  p.  59.— G.  A. 
the  Nursing  Habita  of  two  South  American  Frop*.  44 

p.  209,— A.  BrauER.  “Einncuer  Fall  von  Brutpflegc | W ■ 

ZooL  Jahrb.  SysL  xL  1898,  p.  89. — S.  Ikrda.  ,.°m  s9noi 
Breeding  Habit  and  Development  of  Rhaeophorus  schUgttu.  - • 

ZotA.  Japan.  L 1898,  )>.  113.  Al 

Am  ph  ioxus.  — Amphioxua  ha«  l«n  briefly  tmited 
under  the  headings  ICHTliYOl/KiY,  LaNCELET,  ^n< 

BRATA  in  the  ninth  wlition  of  this  work.  Such,  » 

is  its  imporUnpe  in  the  present  zoological  system 
more  extended  notice  is  desirable.  The  theoretical  m ■ - 
of  Amphioxus  depends  upon  a variety  of  circums  o1- 
In  its  manner  of  development  from  the  egg,  anJ  1 
constitution  of  it#  digestive,  vascular,  respiratory  t 
chial),  excretory',  skeletal,  nervous,  and  muscular  sy  1 
it  exhibits  what  appears  to  t>c  a primordial  con  l 


amphioxus 


Partly  rem|iitalttt«I  in  the  course  of  the  embryonic  stagtw 
of  craniate  vertebrates.  In  comjstrative  morphology  it 
provides  many  illustrations  of  important  biological  ”'irin 
ciplia  (such,  for  example,  a*  substitution  and  cliange  of 
function  of  organs),  and  throws  new  light  upon,  or  at 
least  points  the  way  to  new  ideas  of  the  primitive  relations 
of  different  organic  systems  in  respect  of  their  function 
and  topography.  One  of  the  most  puzzling  features  in  its 
structure,  and,  at  the  same  time,  one  of  the  greatest 
obstacles  to  the  view  that  it  is  essentially  primitive  and 
not  merely  a degenerate  creature,  is  the  entire  absence  of 
the  juired  organs  of  special  sense,  olfactory',  optic,  and 
auditory,  which  are  so  characteristic  of  the  higher  verte- 
brates. Although  it  is  true  that  there  is  a certain  amount 
of  gradation  in  the  degree  of  development  to  which  these 
organs  have  attained  in  the  various  orders,  yet  it  is  hardly 
-sufficient  to  enable  the  imagination  to  bridge  over  the  gap 
which  separates  Amphioxus  from  the  lowest  fishes  in  regard 
to  this  feature  of  organization. 

Ctaaaifimiioa . — On  account  of  the  absence  of  anything  in  the 
nature  ol  a skull,  Amphioxus  has  been  regarded  as  thetyjicofa  divi- 
f1™’  iu  contrast  with  the  CVanoiOi  which  comprise  ell  the 

Chordata.  The  ordinal  name  for  the  genera  and  species  of 
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e ultellus  (Jig.  |)  inhabits  Torres  Strait,  and  has  also  been 
lotina  at  lcrnate.  jMymmgtron  luatytt»uiM  is  the  tiuliaman 
rep^entstive  of  the  family  with  a aubapreim,  A.  mmSZta 
the  South  I ad  Sc  from  New  Cuinea  to  the  Loyalty  I.iands.  Tl.e 
Peruvian  speeica,  liranehualoma  tlvitytUum,  with  nearly  80  mvo- 
toims,  cannot  at  present  he  assigned  to  its  pro|ier  sub-genus. 

Avremof  form.  — The  following  description,  unless  otherwise 
stated,  refer,  to  A.  lanratlalus,  which  has  been  already  figured  in 
side  view,  in  tectum,  and  in  diaseetton  in  the  article  VmmtSMTA 
7."^  - Ln'  To1- «!*•)•  Amphioxus  is  a small  fob-like  creature 
attaining  a maximum  length  of  about  3 inches,  semi-transparent 
in  appearance,  showing  iridescent  play  of  colour.  The  body  is 
narrow,  laterally  compressed  and  point.-]  at  both  ends  The 
roam  musculature  ran  Ire  seen  through  the  thin  skin  to  be  divider! 
into  a trout  sixty  putts  of  muscle-segments  (myotomexl  by  means  or 
comms-nha[ied  dissepiments,  tire  mtrocommns,  which  stretch  be- 
tween tlie  skin  and  the  central  skeletal  axis  of  tbs  body.  These 
myotomes  enable  it  to  ewim  rapidly  with  characteristic  irpentinc 
undulations  of  the  bo<ly,  the  movements  being  effected  by  the 
alternate  contraction  and  relaxation  of  the  longitudinal  muscles  oti 
both  aides.  Apparently  correlated  with  this  jmculiar  locomotion 
w the  anatomical  fact  of  the  alternation  of  the  myotonies  on  the 
two  sides.  Symmetrical  at  their  first  appearance  in  the  embryo 
the  somites  (from  which  the  myotonies  Bre  derived)  earlv  undenro 
a ceriain  distortion,  the  effect  of  which  is  to  carry  the  somites  of 
the  left  aide  forwards  through  the  length  of  one  half  segment, 
ror  example,  the  twenty -seventh  myotome  of  the  left  side  is 
placed  opposite  to  the  twenty-sixth  myocomma  of  the  right  side. 


generic  divergence  exhibited  by  tho  members  of  this  family  is  not 
great  in  the  mass,  hut  is  of  singular  interest  in  detail.  There  are 
two  nnncijal  genera — L Branchiottoma  Costa,  having  mired 
organs  (gonad io  pouches) ; 2.  ffrtcropleuron  Kirkaldv, 
with  unilateral  gonads.  Of  these,  the  former  includes  two  aub- 
genera,  Amphioxus  (a.  str.)  Yarrell  and  Dot ichorliynch us  Willey. 
Ill*  spocies  belonging  to  the  genus  Ileicropimron  are  divided 
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the (exception  of  those  near  the  anterior  and  posterior  ends  of  the 
liody,  projects  a stout  pillar  comi»o*ed  of  characteristic  laminar 
tissue,  the  Jin-ray.  The  dorsal  crest  is  continued  round  both 
extremities,  In-coming  expanded  to  form  the  rostral  Jin  in  front 
and  the  cauiial  fin  behind.  Kven  in  external  view,  careful  inspec- 
tion will  show  that  the  body  is  divisible  into  four  regions,  nam'd v, 

• ,,  ..  -.-n  ----  o cephalic , atrial,  abdominal,  and  caudal.  The  cephalic  region  in* 

araong  tne  tJireo  subgencra /Vimm/AAiViri^t  Harckel,  Epigonuhlhy*  j dudes  tho  rostrum  or  prworal  lobe  and  the  mouth.  As  already 
etcra,  a ml  ^Asymmclrtm  Androwa.  The  generic  diameters  are  , stated,  the  notochord  extends  beyond  the  mouth  to  the  tip  of  the 


bused  upon  definite  modifications  of  form  which  affect  the  entire 
acies  ol  the  animals,  while  tho  sjwoilic  diagnoses  depend  upon 
minor  characters,  such  as  the  number  of  myotome*  or  muscle- 
augments. 

a_n^  Distribution. — With  regard  to  its  habits,  all  that 
need  be  said  here  is  that  while  Amphioxus  is  an  expert  swimmer 
wiieu  occasion  requires,  yet  it  spends  most  of  iU  time  burrowing 
in  the  sand,  in  which,  when  at  reBt,  it  lies  buried  with  head  pro- 
ruding  and  mouth  wide  agape.  Its  food  consists  of  microscopic 
organisms  aod  organic  particles  ; these  are  drawn  into  the  mouth 
.{feth*r  currents  of  water  induced  by  the  action  of  the 
Tibratiic  cilia  which  are  abundant  along  sjiecial  tracts  on  the  et'd'S 
slid  roof  of  the  X'estibule  of  tho  mouth  and  in  tho  walls  of  the 
porforatrel  phalli*  (“ciliary  ingestion”).  Amphioxus  favours  a 
ittoral  habitat,  and  rarely  if  ever  descends  below  the  50- fathom 
25  "p*1*1'8  occur  in  all  sens  of  the  temperate,  tropical,  and 

^!ii  r°ncS’  European  Bpoeios,  a.  lanceolatus,  is  found 
n tho  jmek  and  Mediterranean  S«w,  and  on  th**  coasta  of  France, 
Britain,  atid  Scandinavia,  while  a cloaelv  allied  species  or 
*u  ‘ ■pcctcB,  A.  ambitus,  frequent*  tho  Caribbean  region  from 


' *'  " *t  anterl 

lhr.iuehIUKv,,,»~L  ,">lj-'rhr/T'S : rPtl-  RonsH*  of  right  *i'l*  only 
ctumSJ ^L^Bl,r“r^IWT  • tbp  l**t  gnoad;  dorsal  On 

**  ; <*,  ventral  flii-clumbere. 

Celtfn!^^  ^ L*  Plata,  A.  calij'orniensis  occurs  on  the  coast  of 
<Jueen«it!?,|llpL  '1'  j^kheri  extends  its  area  of  distribution  from 
srerirs.  tl /•  r11™1**1  Singapore  to  Japan,  A recently  described 
of  indicus,  characterized  by  the  great  length 

4>ra  1°^®  or  8no,d,  has  l«rrti  dredged  in  the  Indian  Ocean. 
Phillir,  ^urs  on  the  coo.Nt  of  Australia  from  Port 

1 I Wt  Jackson  ; J*.  cingalensis  at  Ceylon.  Epigonichlhys 


ryo  yn  yo* 


•m  brlnw  »nd  from  the  left  side,  (Slightly 
•ml  Im,  right  soil  left  nietapleur;  af,atriOfiore  ; 
uiretwni  /«.  iP*1"  ant«ri«r  end  or  n-urochorfl  pn>j«  tiiif:  beyond  the 
v. n*  notorbnrd  ; rpo,  roji/kU  nf  ncht  onlv  showltin 

tninsrareury;  av,20,  the  l(ut  p.lrt.1;  ‘ * ' ' — ' 

3 ISn-ruyB ; ejet  ventral  Ilu-clumibeni. 


rostrum.  The  nvmth  consists  of  two  jiortiona,  an  outer  vestibule 
and  an  inner  a/>erturn  oris;  the  latter  is  surrounded  by  a sphincter 
muscle,  which  forms  the  so-called  velum.  The  vestibule  of  the  mouth 
is  the  space  bounded  by  tho  oral  hood; 
this  arises  by  secondary  down-growth 
of  lip- like  folds  over  the  true  oral 
aperture,  and  is  provided  with  a fringe 
of  tentacular  cirri,  each  of  which  is 
supported  by  a solid  skeletal  axis. 

Tho  oral  hood  with  its  cirri  has  a 
special  nerve-supply  and  musculature  /t3*  i 1 

by  which  the  cirri  can  be  either  1 1 

spread  out,  or  bent  inwards  so  that 
those  of  one  side  may  interdigitate 
with  those  of  tho  other,  thus  com- 
pletely closing  the  entrance  to  the 
ntnuth.  The  v»-lum  is  also  provided 
with  a circlet  of  twelve  tentacles  (in 
some  specie*  sixteen)  which  hang 
I jack  wards  into  the  pharynx  ; these 
are  the  velar  tentacles.  The  atrial 
region  extends  from  the  mouth  over 
about  two-thirds  of  the  length  of  the 
body,  terminating  at  a large  median 
ventral  aperture,  the  tUriopore ; this 
is  the  excurrent  orifice  for  the  re- 
spiratory current  of  water  and  also 
serves  for  the  evacuation  of  the  gem  ra 
tivo  product*.  This  region  is  rejilly 
the  hmnchiogntital  region*  although 
the  fact  is  not  apparent  in  external 

view.  The  ventral  side  of  the  body  Fia.  s. — Anjihisns  lanctrfatut 
in  the  atrial  region  is  broad  and  eon-  J8***,  .(After 

vex,  ao  that  tue  body  presents  the 
appearance  of  a spherical  triangle  in 
transverse  section,  the  apex  being 
formed  by  the  dorsal  fin  and  tho 
; angles  bordered  by  two  hollow  folds, 

, the  me  tap}  rural  foils,  each  of  which 
contains  a continuous  longitudinal 


Rathke,  slightly  altered.) 

mouth  *p|«innn  a*  an  elon- 
vul*<l  silt  when  relaxed  (as  in 
the  lamprey) ; jt,  perforate*! 
pharynx;  r,  etxlontyle ; v. 
gnntuU;  l,  liver;  a/,  level  of 
atrtopore;  s.  MnaMj  m, 
nnuv  In  this  njK-cir*  the 
atrium  i*  nn«liic«l  »*  on  «*yui- 
metrical  Mind  pnurh  t^hin.l 
the  alrioporv  os  fur  an  the  *wi«. 


lymph-space,  the  mciaplmntl  canal. 

In  the  genus  Branch  iostoma  the 
metaplcural  folds  terminate  symmetrically  shortly  behind  the 
atriopnre,  but  in  ffeteropleuron  the  right  metapleur  jeawasi  uninter- 
ruptedly into  the  median  crest  of  the  ventral  Jin  (Fig.  1).  In  tins 
connexion  it  may  also  b*-  mentioned  that  in  all  cases  the  right  half 
of  the  oral  hood  is  directly  continuous  with  the  rostral  fin  (Fig.  2). 

S.  I.  — 49 
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The  abdominal  region  comprises  a short  stretch  of  body  between 
atriopore  and  atius,  the  termination  of  the  alimentary  canal. 
It  is  characterized  by  the  presence  of  a special  development 
of  the  lophioderm  or  median  fin-system,  namely,  the  ventral  /in, 
which  is  composed  of  two  } -onions,  a lower  keel- like  itortion, 
which  underlies  an  upjwr  chambered  portion,  each  chamber  con- 
taining typically  a jrair  of  gelatinous  fin  • ray*.  Finally,  the 
cm ulal  region  comprises  the  post-ana!  division  of  the  trunk.  The 
keel  of  the  ventral  fin  is  continued  past  the  anus  into  the  expanded 
caudal  fin,  and  so  it  happens  that  the  anal  opening  is  displaced 
from  tho  middle  line  to  the  left  side  of  the  fin.  In  Asymmdron  the 
caudal  region  is  mmarkablo  for  tho  curious  elongation  of  the  noto- 
chord, which  is  produced  far  beyond  the  last  of  the  myotome*. 

Alimentary,  /{expiratory,  anil  Excretory  System*. — Although  the 
function  of  tiie  two  latter  systems  of  organs  is  the  purification  of 
the  blood,  they  arc  not  usually  considered  together,  and  it  U 
therefore  the  more  remarkable  that  their  close  association  in 
Amphioxus  renders  it  necessary  to  treat  them  in  common.  The 
alimentary  canal  is  a perfectly  straight  tube  lined  throughout  by 
ciliated  epithelium.  As  food  particles  pa**  in  through  the  mouth 
they  become  enveloped  in  a slimy  Bubstance  (secreted  by  the 
eiulostyle)  and  conveyed  down  the  gut  by  the  action  of  the  vibratile 
cilia  as  a continuous  food-rope,  the  peristaltic  movements  of  the 
gut-wall  being  very  feehle.  The  fin»t  jwrt  of  the  alimentary  canal 
consists  of  the  pharynx  or  branchial  sac,  the  side  walls  of  which 
are  perforated  by  upwards  of  sixty  pairs  of  elongated  slits,  the 
gill -cleft*.  Koch  primary  gill-cleft  Become*  divided  into  two  by  a 
t <nguc-bar  which  grows  down  secondarily  from  tho  upper  wall  of 
the  deft  and  fuse*  with  the  ventral  wall.  New  cleft*  continue  to 
form  *t  the  posterior  end  of  tho  pharynx  during  the  adult  life  of 
the  animal.  The  gill-deft*  open  directly  from  the  cavity  of  tho 
pharynx  into  that  of  the  atrium  and  an  give  egress  to  the  respira- 
tory current  which  enters  the  mouth  with  the  food  (Fig.  2).  The 
atnum  or  atrial  chamber  is  a jN-ripharvngeal  cavity  of  secondary 
origin  effecting  the  enclosure  of  tho  gifl-clefta,  which  in  the  larva 
opened  directly  to  tho  exterior.  The  atrium  is  thus  analogous  to 
the  o|Hsrcnlar  cavity  of  fishes  and  tad|K)le*,  and,  as  stated  above, 
remains  in  communication  with  the  exterior  by  means  of  the 
itrionon.  The  primary  and  secondary  bars  which  separate  and 
divide  tho  successive  gill-cleft*  from  one  another  arc  traversed  by 
blood -ve**«l*  which  run  from  a simple  tubular  contractile  ventral 
branchial  vessel  along  the  bars  into  a dorsal  aorta.  The  ventral 
branchial  vessel  lie*  bdow  the  hypobranchial  groove  or  endmtyle , 
and  i*  the  representative  of  a heart.  A*  water  for  respiration 
stream*  through  the  deft*,  gaseous  interchange  takes  place 
between  tho  circulating  colourless  blood  and  tho  percolating 
water.  The  nharyux  projects  fredy  into  the  atrium  ; it  is  sur- 
rounded at  the  sides  and  below  l»y  the  continuous  atrial  cavity, 
but  doraally  it  is  held  in  position  in  two  ways.  Firstly,  its  dorsal 
wall  (which  is  grooved  to  form  the  hyperpharyngeal  groove)  is 
closely  adherent  to  the  sheath  of  the  notochord  ; and  secondly,  the 
pharynx  is  attached  through  the  intermediation  of  the  primary 
bar*.  These  are  suspended  to  the  muscular  bodv-wall  by  a double 
membrane,  called  the  ligamntum  denticulatum,  which  forms 
at  once  the  roof  of  the  atrial  chamber  and  the  floor  of  a jtcr- 
sistent  portion  of  the  original  bndv-cavity  or  ctclom  (the  dorsal 
orlomic  (anal  on  each  aids  of  the  pharynx).  The  ligamentum  den - 
riciuotum  is  thus  lined  on  one  side  by  the  epihlaatic  atrial 
epithelium , and  on  tho  other  by  mesohhwtic  arlomie  epithelium. 
Now  this  ligament  is  in.se rud  into  the  primary  bars  mm 
distance  below  tho  up|«r  limit*  of  the  gilUlefU,  and  it  there- 
fore follows  that,  corresponding  with  each  tongue-bar,  tho 
strut  cavity  is  produced  upwards  beyond  the  insertion  of  tho 
ligament  into  a aeries  of  bags  or  pockets,  which  may  be  called  tho 
atruu  pouches.  At  the  top  of  each  of  these  poochea  there  i*  a 
minute  orifice,  the  aperture  of  a small  tubule  lying  above  each 
l*ouch  in  the  dorsal  crelom.  Thm*  tubules  are  the  excretory 
tubule*  or  nephridia.  They  communicate  with  the  coelom  by 
several  openings  or  neph rostomes,  and  with  the  atrium  by  a single 
opening  in  each  case,  the  neph  rid  ioport.  It  is  important  to  em- 
phasize the  fact  that  in  Amphioxus  the  excretory  tubule*  are  co- 
extensive with  the  gill-clefts.  Tho  perforated  pharynx  terminate* 
some  distance  in  front  of  the  atriopore.  At  the  level  of  it*  interior 
end  a mir  of  funnel-shaped  poochea  of  the  atrium  are  produced 
forwards  into  the  dorsal  ctclom.  These  are  the  atrio  - ceelomic 
funnels  or  brown  funnels,  ho  called  on  account  of  the  characteristic 
pigmentAtmn  of  their  wall*.  There  arc  reasons  for  mi  piling 
»t  these  funnels  are  ve»ti?cB  of  an  ancient  excretory  system 
8uh"Utution  Ul®  excretory  tubules 
Zni  lwIC‘  In  th1  *Arac  of  thc  bo,,.v>  namely,  close 

^^.idaStenV  ^ off  the 

i*  1 »• 1 pit-  Tl,ls  w tl‘«  bepUic  caecum  (Fig.  2, 1),  which 

corne  t n1‘eduU  -at  origin,  Wt,  a*  it  gro£  7n  C!h 

,*srl  t!,‘“  riR,'t  W*!I  “r  «1>*  ri«yn»-  Although 

narrow  m l..,.'  <*T!tT'  ■*  '«  »T*r»t,«l  from  the  latter  by  a 

T No  food  into  tho  hepatic  cecum,  which 


has  been  definitely  shown  on  embryological  and  physiological 
ground*  to  be  the  simplest  persistent  form  of  the  vertebrate  liter. 

Nervous  System. — A*  ha*  been  already  indicated,  a so  ail  sob- 
cylindrical  elastic  rod,  the  notochord,  surrounded  by  a sheath  of 
laminar  connective  tissue,  tho  chordal  sheath,  lies  above  the  ali- 
mentary canal  in  contact  with  its  dorsal  wail,  and  extends  beyond 
it  both  in  front  and  behind  to  tho  obtusely  pointed  extremities  of 
the  body.  This  notochord  represents  the  persistent  primordial 
skeletal  axis  which,  in  the  higner  C ran  iota  (though  not  so  in  ths 
lower),  gives  way  by  substitution  to  the  segmented  vertebral  column. 
Immediately  above  the  notochord  there  lies  another  aubcyltoilrical 
chord,  also  surrounded  by  a sheath  of  connective  tissue.  This 
chord  is  neither  elastic  nor  solid,  but  consists  of  nerve  tisane, 
fibre*,  sud  ganglion  cell*,  surrounding  a small  central  canal.  Far 
the  take  of  uniformity  in  nomenclature  this  nerve  chord  may  l« 
called  the  n eurochord.  It  is  the  central  nervous  system,  snd  con- 
tains within  itaelf  the  elements  of  the  brain  and  spinal  marrow  of 
higher  forma.  The  neurochord  ta]>cr»  toward*  its  posterior  end, 
where  it  is  coextensive  with  the  notochord,  but  ends  abruptly  in 
front,  some  distance  behind  the  tip  of  the  snout.  The  neurochord 
attains  its  greatest  thickness  not  at  its  anterior  end  but  some  way 
behind  this  region  ; but  the  central  canal  dilate*  at  the  anterior 
extremity  to  form  a thin-walled  cerebral  Klidt,  in  the  front  wall  of 
which  there  is  an  aggregation  of  dark  pigment  c*Ub  constituting 
an  eye-spot,  visible  through  the  transparent  skin  (Fig.  1).  There 
are  two  pain  of  siiccialired  cerebral  nerves  innervating  the  prawral 
lobe,  and  provided  with  peripheral  ganglia  placed  near  lM 
termination  of  the  smaller  branches.  Corresponding  with  each 
pair  of  myotome*,  and  subject  to  tho  same  alternation,  two  pain 
of  spinal  nerves  arise  from  the  neurochord,  namely,  a right  and 
left  pair  of  compact  dorsal  sensory  root*  without  ganglionic 
enlargement,  and  a right  and  left  pair  of  ventral  motor  roots 
composed  of  loose  fibres  issuing  separately  from  the  neurochord 
and  ]«ssing  directly  to  their  termination  on  the  mnscle-pliUs  of 
the  myotome*.  The  first  dorsal  spinal  nerve  coincides  in  petition 
with  the  myocomma  which  separates  the  first  myotome  from  tlie 
second  on  each  aide,  and  thereafter  the  successive  dorsal  root*  pul 
through  tho  substance  of  the  myocommat*  on  their  way  to  the 
akin  ; they  are  therefore  septal  or  interaegmental  in  position.  The 
ventral  roots,  on  the  contrary,  are  myal  or  segmental  in  position. 
In  addition  to  the  cerebral  eye- 
spot  there  are  large  numbers  of 
minute  black  pigmented  bodies 
besido  and  below  the  central 
canal  of  tho  neurochord,  com- 
mencing from  the  level  of  the 
third  myotome.  It  has  bccu 
determined  that  these  bodies 
nrc  of  the  nature  of  eye* 

{Berhcraugen,  He«e)^  e»ch 
consisting  of  two  cells,  a cup- 
shaped  pigment  cell  and  a tii- 
nngular  retinal  cell.  These 
may  be  called  tho  spinal  eyes, 
ana  it  is  said  that  they  are 
disposed  in  such  a way  as  to 
receive  illumination  prefer- 
entially from  the  right  aide, 
although  this  fact  has  no  re- 
lation with  the  aide  upon 
which  Amphioxus  may  lie 
upon  the  sand-  When  kept  in 
captivity  the  animal  often  lira 
upon  one  able  on  the  surface 
of  the  sand,  but  on  cither  side 
indifferently.  Over  the  cere- 
bral eve  there  is  a small  orifice 
placed  to  the  left  of  the  Iwae 
of  the  cephalic  fin,  leading  into 
a pit  which  extends  from  the 
surface  of  tho  body  to  the  sur- 
face of  the  cerebral  vesicle ; 
this  is  known  as  Kblliker’s 
olfactory  pit. 

Reproductive  System.  — The  FlQ  s,_rwmm  of  natwyo  of 
sexes  are  - J **  ‘ — “ 


•paratc,  and  the  ' uwieenlrMn  stow  in  optical 
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enteric  pouch**) ; ooto-tv). 


male  or  female  gonads, 
are  exactly  similar  in  outward 
appearance,  occur  oa  a series 


of  gonadic  pouches  projecting  enteric  pouches) ; ..lnS 

l-to  th.  atrial  cavity  at  tl.5 
base  of  the  niyotomea  (Fig.  2). 


At  the  breeding  Bcoson  tho 


upon  «M  *r.  anienor 

position  of  ]<ost*rior  n©urrat*rw  cswu. 


walla  of  the  pouches  burst  and  the  aexual  elements  pas*  inf 
atrium,  whence  they  are  dincharged  through  the  atriopore  in 
water,  where  fertilirstion  takes  place.  __  m,pr 

Development.—' Tire  development  of  Amphioxus  po*®**®* 
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fMtaiM  of  intemt,  »oJ  cannot  fail  to  r«Uiii  iu  Itnporunce  u 
u introduction  to  the  study  of  embryology.  The  four  principal 
phuet  in  the  development  are:  (1)  ltlaitula,  (2)  Gastrula,  (3) 
Flagellate  Kinbryo,  (4)  Larva  The  eogmeliUtion  or  cleavage  of 
the  ovum  which  followa  upon  fertiliution  terminates  in  the 
achievement  of  the  blast  ula  form,  a minute  ephere  of  cell*  inr- 
rounding  a central  cavity.  Then  follows  the  phenomenon  of 
metmlation,  by  which  one-hair  of  the  blaetula  ie  invaginated  into 
the  other,  eo  aa  to  obliterate  the  segmentation  cavity.  The  embryo 
now  ooneiate  of  two  leycra  of  cella,  epibUut  uud  h'jpob/mt,  aurrouod- 
tug  a cavity,  the  arehenttron,  which  open.  to  the  eaterior  bv  the 
onfice  of  in  vagina  tioo  or  blastopore.  One  important  fact  ahould  be 
noted  with  regard  to  the  geutrula,  in  which  it  »e ms  to  differ  from 
the  giatrulie  of  iuyertebrata.  After  invagioatbn  is  completed,  the 
embrvo  wtpins  to  elongate,  the  bl&xtopore  becomes  narrower,  and  the 
dorial  wall  of  the  gastrula  loses  its  convexity  and  becomes  flattened 
to  form  the  dorsal  viaU,  the  outer  layer  of  which  is  the  primordimn 
or  the  neurochord,  and  the  inner  layer  tho  primordium  of 
the  notochord,  \\hile  still  within  the  egg-membrane  the  cpi- 
blaatic  cells  become  flagellated,  and  the  gastrula  routes  within 
the  membrane.  About  the  eighth  hour  after  commencement  of 
development  the  membrane  ruptures  and  the  oval  embryo  escapee, 
swimming  by  means  of  its  flagella  at  the  surface  of  the  sea  for 
another  twenty-four  hours,  during  which  the  princi|>al  organs  are 
laid  down,  although  the  mouth  does  not  open  until  the  close 
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liu,  e.—  Anterior  region  of  two  jwlarte  Urvfr  of  A.  tanetotatu*  obtabwnl  by  the 
ww-net  Sn  8-10  fathom*,  ■bowing  the  A*ytiunelry  »•  f the  I»rg«  lateral  «inwtral 
mouth  with  1U  ciliated  margin  m and  the  drutral  eerie*  of  »mi|»l*  primary 
(lw-l«jw).  The  larvw  »«tm  normally  Ilk*  the  adult  or  suapetul 
by  their  flas*tU  (not  shown  In  the  llguir*)  vertically  in  mtd- 
**“*•  Th*r»  la  nothing  In  their  mode  of  Ilf*  which  will  afford  an  explana- 
tion of  the  asymmetry  which  U a d«!v*lr.|itjicuul  phenomenon.  IsUering 
**  uPPtf  fit***- — « Vi  anterior  neural  pore  • 6c,  rudiment  of  buccal  akelcton  ; 
<,  cilu ; ft.  ollated  band  ; er,  eiliated  proove ; m,  cilia  at  marrio  of  mouth ; 

external  opening  of  dnb-sbaped  gland  ; Hti,  Hataclick'*  nephridlum  ; 1m, 
iMtnetapleur;  n,  notochord  ; rj*.  pwcoral  pit;  jw,  primary  cUl-ellt*,  1,  S, 
*»t  PWffsplagr  showing  through.  Lettering  oflntrrr  Jtfun.— 

«.  atrium  ; at,  alimentary  canal;  6r,  blood- voajkI  ; er,  cerebral  vesicle ; df, 
"fthw  «f  WJfOecal  (»nD-«pao**);  r,  " ey**|>ot  " ; end,  cndoatyle  ; 
Jl,  CJuoabaped  glam! ; tub,  *dg*  of  left  metapteur  ; m,  lower  edge  at  month  ; 
a,  txnochunl ; *1,  pigmented  nerve  tuV;  n«,  primary  gill-aliU.  1,  t».  and  14  ; 
nfjirnal  cells  on  atrial  floor ; ru,  odge  of  right  roctanleur ; m,  wn«  organ 
°pmin*  into  pmoral  pit;  w,  thickenings,  the  nullineoU  of  the  row  of 
aeco&dary  gill-ihta. 

The  primordium  of  tho  neurochord  (neural  or 
tiuffuua^  plate}  referred  to  above  becomes  closed  in  from  the 
surface  by  the  overgrowth  of  aarrounding  cpiblast,  and  its  edges 
also  bend  up,  meet,  and  finally  fuse  to  form  a tube,  the  medullary 
or  neural  tube.  An  important  fact  to  noto  is  that  the  blastopore 
w included  iu  this  overgrowth  of  epiblast,  so  that  the  neural  tube 
remains  for  aomo  time  in  open  communication  with  the  archenteran 
y means  of  a posterior  neurenteric  canal.  It  ia  still  longer  before 
coml‘l«t«*  it*  closure  in  front,  exhibiting  a small 
that  h the  Anterior  nmrapore.  It  is  thus  possible 

t the  neurenteric  canal  is  due  to  the  conjunction  of  a posterior 
europore  with  the  blastopore,  i.e.,  it  is  a complex  and  not  a 
,v  P 7 'structure.  Paired  archeuteric  pouches  meanwhile  appear  at 
Th«  - - , , notochordal  traot,  the  mesoblastie  somites. 

°'  these  differs  in  several  respects  from  those  which 
fronr^r  ^ieen  Cft^e^  collar  cavity  (MacKride).  In 

wltUtk-lT*  latter  there  remains  a portion  of  the  archenteron, 
wiucn  becomes  constricted  off  aa  the  head  cavity.  This  becomes 
wHir.r'fS*  th.e  forming  the  cavity  of  the  rostrum, 

__  i1®  acfl°ires  an  opening  to  tho  exterior,  and  forms  the 
^ larTa>  wbich  subaequently  gives  rise  to  special 

llaUr.1  j *?  vestibule  of  the  mouth  mentioned  above. 
imrfAM*'  commences  at  about  the  thirty -sixth  hour  with  tho  I 

cnrinn.ilf11  l^e  t?out^i  fir*1  gill-cleft,  and  snus.  The  larva  is  I 
7 asymmetrical,  as  many  aa  fourteen  gill-dcfts  appearing 
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in  an  unpaired  series  on  the  right  side,  while  the  mouth  is  a 
largy  orifice  on  the  left  side,  the  anus  being  median.  The 
adult  form  is  achieved  by  metamorphosis,  which  cannot  be 
further  described  here.  One  point  must  not  be  omitted,  namelv 
the  homogeny  of  the  ejufostyU  of  A.  and  the  thyroid  gland  of 
Crauiota.  * 

ItKf EitCKCRa. — Bovebi.  “Die Nierencanhlchen  des  invhi<xrus,‘' 
Zool.  Jtihrb.  Anat.  v.  1892,  jx  429.—  Felix.  “Beitrage  zur 
EiOtwickel ungsgeachichte  dcr  Salmonidon,"  Anat.  Hejle  Arb. 
viii.  1S97  ; Amphioxus,  p.  333. — Gakbowski.  “ Amphiarus  als 
Grundlage  dor  Mesodermtbeorie,”  Anat.  Ahjs.  xiv.  1898,  p.  473, 
—Heme,  “ Die  Sehorgaue  dcs  A mphiarus,"  ZeiUchr.  t cist.  Zoed. 
Ixiii.  1898,  p,  458. — Kiukaluv.  *'A  Revision  of  the  Genera  and 
bpecies  of  tho  Branchiostomid«,M  Quart.  J.  Mitr.  SO.  xxxviL 
1895,  p,  303.^ — Laxkkstbr.  *’  Contributions  to  the  Knowledge  of 
Amphioxus  lanecolatus  (Yarrell),”  op.  cit.,  xxi.x.  1889,  p.  3fl5. 
— Lworr.  “Die  Bildune  der  prituaren  Kei  midst  ter  und  dio 
Entstehungder  Chorda  and  dcs  Meaodenns  bei  den  Wirbelthieren,” 
Bull.  Soc.  Moscow,  1894.— MacBuide.  “The  early  Develop- 
ment  of  A mphiants, " Quart.  J.  Micr.  Sci.  xl.  1897,  p.  689, 
and  xliii.  1900.— Mo&uan  and  Hazes.  “The  Gastrulation  of 
Amphioxus,"  J.  Mondial,  xrl  1900,  p.  5«9.  — Sammaksa. 
“Studien  Uber  den  tinflusa  des  Dottcre  auf  die  Gaatrulation 
und  die  Bitdung  tier  primliren  Keimblatter  der  Wirbelthiere : iv, 
Amphioxus,"  Arch.  Entwiekmeeh.  vii.  1898,  jx  1 . — ScHSEIDEK. 
“Linige*  liber  R«soq)tion  und  Excretion  l*i  Amphiaxus  laneco- 
laius,'  Anat.  Am.  xrl  1900,. p.  601.— Sobotta.  “Die  Reifung 
und  Bcfruchtung  des  Eics  von  Amphioxus  lanceolatus,"  Arch, 
viikr.  Anat.  1.  1897,  p.  15. — Weim.  “Excretorv  tubules  in 
yfmpAioj-r/j  lancedatui,  * Quart.  J.  Micr.  Sci.  xxxi.  ’lft»0,  p.  489. 
—Willey.  Amphioxus  and  the  Ancestry  of  the  rertebrates,  1894  ; 
“Remarks  on  some  recent  Work  on  the  Protochorda, " {hwrt.  J. 
Micr.  Sci.  xlii.  1899,  p.  223;  “ Dolicborhynchus  indiens,”  ibid., 
1901. — Bkshax.  “ Hctcrojdeuron  of  New  Zealand,"  ibid.,  1901. 
— IicitciiAUi/r.  **  Finer  Anatomy  of  Amphioxus,”  with  biblio- 
graphy, Jena  ZeiUchr.  xxxiv.  1900,  p.  719.  (a.  W.*) 

Ampthlll,  Odo  William  Leopold 
Russell,  1st  Barox  (1829-1884),  British  diplomatist 
and  amlxissador,  was  bom  in  Florence  on  the  20th  of 
February  1829.  He  whs  the  son  of  Major-General  Lord 
George  William  Bussell,  by  Elizabeth  Ann,  niece  of  the 
marquess  of  Hastings,  who  was  governor-general  during 
the  final  struggle  with  the  Mahrattas.  His  education, 

! Hhe  that  of  his  two  brothers  — Hastings,  who  became 
: eventually  ninth  duke  of  Bedford,  and  Arthur,  who  sat 
for  a generation  in  the  House  of  Commons  os  member 
for  Tavistock— was  carried  on  entirely  at  home,  under  the 
general  direction  of  his  mother,  whose  beauty  was  celebrated 
by  Byron  in  Beppo.  Lady  William  Russell  was  as  strong- 
willed  as  she  was  beautiful,  and  certainly  deserved  to  be 
described  as  she  was  by  Disraeli,  who  said  in  conversation, 

**  I think  she  is  the  most  fortunate  woman  in  England,  for 
she  has  the  three  nicest  sons."  If  it  liad  not  been  for  her 
strong  will  it  is  as  likely  as  not  that  all  the  three  would 
have  gone  through  the  usual  mill  of  a public  school,  and 
have  lost  half  their  very  peculiar  charm.  In  March  1849 
Odo  was  appointed  by  Lord  Malmesbury  attache  at 
Vienna.  From  1850  to  1852  he  was  temporarily  employed 
in  the  Foreign  Office,  whence  he  passed  to  Dark.  He 
remained  there,  however,  only  about  two  months,  when  he 
w as  transferred  to  Vienna.  In  1853  he  became  second  paid 
attache  at  Baris,  and  in  August  1854  he  was  transferred 
as  first  paid  attache  to  Constantinople,  where  he  served 
under  Lord  Stratford  de  Redcliffe.  He  had  charge  of  the 
embassy  during  his  chiefs  two  visita  to  the  Crimea  in 
1855,  but  left  the  east  to  work  under  Lord  Napier  at 
Washington  in  1857.  In  tho  following  year  he  became 
secretary  of  legation  at  Florence,  but  was  detached  from 
that  place  to  reside  in  Rome,  where  he  remained  for  twelve 
years,  till  August  1870.  During  all  that  period  he  was 
the  real  though  unofficial  representative  of  England  at  the 
Vatican,  and  his  consummate  tact  enabled  him  to  do 
all,  and  more  than  all,  that  an  ordinary  man  could  have 
done  in  a stronger  position,  A reference,  however,  to  hia 
evidence  before  a committee  of  the  House  of  Commons 
in  1871  will  make  it  clear  to  any  unprejudiced  reader  that 
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those  were  right  who,  during  the  early  ’fifties,  urged  so 
strongly  the  iw{»rtance  of  having  a duly  accredited  agent 
at  the  Papal  Court.  The  line  taken  by  him  during  the 
Vatican  Council  has  boon  criticized,  but  no  fault  can  justly 
lw  found  with  it  Abreast  as  he  was  of  the  best  thought 
of  his  time —the  brother  of  Arthur  Russell,  who,  more 
{icrhaps  than  any  other  man,  was  its  most  ideal  representa- 
tive in  London  society— he  sympathised  strongly  with  the 
views  of  those  who  laboured  to  prevent  the  extreme 
partisans  of  papal  infallibility  from  having  everything 
their  own  way.  But  in  his  capacity  of  clear-headed 
observer,  whose  business  it  was  to  reflect  the  actual  truth 
upon  the  mind  of  his  Government,  he  was  obliged  to  make 
it  quite  clear  that  they  had  no  chance  whatever,  and  in 
conversing  with  those  whose  opinions  were  quite  unlike  his 
own,  such  as  Cardinal  Manning,  he  seems  to  have  shown 
that  he  had  no  illusions  about  the  result  of  the  long 
debate.  In  1868  Odo  ltussell  married  Lady  Emily  j 
Theresa  Villiers,  the  daughter  of  Lord  Clarendon.  In  j 
1870  he  was  appointed  assistant  under-secretary  at  the 
Foreign  Office,  and  in  November  of  that  year  was  sent  on 
a special  mission  to  the  headquarters  of  the  German  army, 
where  he  remained  till  1871.  A little  later  in  the  same 
year  he  received  the  well -deserved  reward  of  his  labours  by 
being  made  amljossador  at  Berlin. 

During  the  months  he  passed  at  the  Foreign  Office  he 
was  examined  before  the  committee  of  the  House  of 
Commons,  already  alluded  to,  and  had  an  opportunity  of 
stating  very  distinctly  in  public  some  of  his  views  with 
regard  to  his  profession.  It  was  before  the  same  com- 
mittee that  he  said  that  "if  you  could  only  organize 
diplomacy  properly,  you  would  create  a body  of  men  who  | 
might  influence  the  destinies  of  mankind  and  ensure  the  | 
{trace  of  the  world.”  In  these  words  we  have  the  key  to  I 
the  thought  and  habitual  action  of  one  of  the  best  and  | 
wisest  public  servants  of  the  time.  If  more  people  could 
bo  converted  to  his  views,  the  diplomatic  service  suffi- 
ciently increased,  the  means  of  getting  adequate  informa- 
tion from  abroad  improved,  and  that  information  properly 
digested,  the  cost  of  some  regiments  and  not  a few  iron- 
clads might  lie  saved. 

Lord  Ampthill  remained  at  Berlin,  with  only  brief  inter- 
vals of  absence,  from  16th  October  1871  till  bis  death  at 
Potsdam  on  the  25th  August  1884.  He  was  third  plenipo- 
tentiary at  the  Berlin  Congress,  and  is  generally  credited 
with  having  prevented,  by  his  tact  and  good  sense,  the 
British  prime  minister  from  making  a speech  in  French, 
which  he  knew  very  imperfectly  and  pronounced  abomin- 
ably. In  1874  Odo  Russell  received  a patent  of  precedence 
raising  him  to  flic  rank  of  a duke’s  son,  and  after  the  Con- 
gress of  Berlin  he  was  offered  a peerage  by  the  Conservative 
Government.  This  he  naturally  declined,  but  accepted  the 
honour  when  it  was  offered  by  the  Liberals.  He  became 
a privy  councillor  in  1872  and  was  made  a G.C.B.  some- 
what later.  At  the  conference  about  the  Greek  frontier, 
which  followed  the  Congress  of  Berlin,  he  was  the  only 
British  representative.  During  all  his  long  sojourn  ia  the 
Prussian  capital,  he  did  everything  tliat  in  him  lay  to 
bring  about  close  and  friendly  relations  between  Great 
Britain  and  Germany.  He  kept  on  the  best  of  terms  with 
Bismarck,  carefully  avoiding  everything  that  could  give  any 
cause  of  offence  to  that  most  jealous  and  most  unscrupu- 
lous minister,  whom  he,  however,  did  not  hesitate  to  with 
stand  when  his  unscrupulousness  went  the  length  of  deli- 
berately attempting  to  deceive.  What  might  have  happened 
if  Djrd  A mpt hill's  life  had  been  prolonged,  and  the 
Emperor  Frederick  hod  come  to  the  throne  at  about  the 
{•eriod  of  life  at  which  it  would  have  been  natural  for  him 
to  do  so,  in  the  first  half  of  the  ’seventies,  it  is  impossible 


was,  as  has  been  truly  said,  “ Not  the  death  of  a man  hut 
of  a generation.”  (M-  *>•) 

Amraoti,  or  Umrawattee,  a town  ami  district  of 
India,  in  Berar  or  the  Haidarabad  Assigned  Districts 
under  British  administration.  The  town  is  1222  feet 
above  the  sea ; the  railway  station  is  six  miles  from  lkd 
item  junction  ou  the  Great  Indian  Peninsula  line.  Popu- 
lation (1881),  23,550;  (1891),  28,946,  excluding  4709 
in  the  civil  station.  Amraoti  raw  cotton  ia  quoted  ou  the 
Liverpool  Exchange.  There  are  1 1 cotton  presses  with  an 
out-turn  of  70,000  bales;  and  a mill  at  Badnera,  with 
248  looms  and  18,9(8)  spindles,  employing  1186  hands, 
which,  in  1897-98,  produced  5796  bales  of  twist  and  yarn, 
and  2442  bales  of  cloth.  There  are  two  high  schools, 
with  354  pupils ; and  a school  for  Euroinsan  boys  and 
I girls,  maintained  by  a Roman  Catholic  mission.  Tin 
town  has  four  printing-presses,  one  issuing  a vernacular 


newspaper.  

The  district  of  Amraoti  has  an  area  of  - i o9  square  miles ; 
population  (1881),  575,328;  (1891),  655,64o ; (1901X 
630,245,  showing  a decrease  of  4 per  cent.  The  law 
revenue  and  rates  in  1897-98  were  Rs.1 1,01,357,  tk 
incidence  of  assessment  being  B-l  : 1 : 4 per  acre  ; c 
cultivated  area  was  1,414,361  acres,  of  which  8i  a 
irrigated  from  wells  ; the  number  of  police  »«  623 ; the 
number  of  boys  at  school  in  1 896-9 1 was  14,065,  being 
I 27-5  1st  cent,  of  the  male  population  of  school-going  age  , 

! the  registered  death-rate  in  1897  was  60  5 per  thousand. 
The  district  is  crossed  by  the  mam  line  of  the  Great 
Indian  Peninsula  railway.  In  1899-1900  it  suffered 
severely  from  drought. 

Amravatl,  a village  of  British  India,  intlieKWw 
district  of  the  Madras  Presidency.  It  » utuated 
1 6*  34'  N.  lat.  and  80’  24’  E.  long.,  on  the  right  hank  of  tM 
river  Kistna,  near  the  head  of  it*  delta.  ere  aKi > “ 
rather  were,  the  ruins  of  the  finest  Buddhiit  mo 
in  India.  It  was  a ttupn,  or  “ top1,  built  <*  , 

a relic  of  Gautama  Buddha.  It  is  enthusiasticallj  di 
Bcrilied  by  Hwen  Thsang,  the  Chinese  pilgrim,  wI>oviaW 
it  in  639.  In  the  beginning  of  the  19th  century  * 
borate  excavations  and  drawings  were  ma  e 3 
Mackenzie.  The  sculptures  sulmequently  earned  o ) 
Sir  Walter  Elliot  now  line  the  great  skirrase  of  Ifc 
British  Museum,  and  are  figured  in  hergussons  T> 
Strjieni  liWltp  (1868).  Further  researches  were  «u 
ducted  on  behalf  of  the  Government  ra  l«n  1 - 

| and  the  best  of  the  remaining  sculptures  were 
Madras.  A handsome  memoir  by  Ur  James  Bmge 
published  in  1887,  as  one  of  the  volumes  of  the  Arcing 
logical  Survey  of  Southern  India. 

Amritsar  ( Cmkitsce),  a city  and  district  of  Brm.  ^ 
India,  in  the  Lahore  division  of  the 
station  on  the  North-western  railway  32  _m 1 


Lahore.  Population  (1881),  151,896 ; (Usl>’ 

(1901),  162,548,  showing  “ ‘^2  372  ; drathrstc 
Municipal  income  (1891-98),  KS-«, . ' „„i™ndtv 
(1897),  36  per  thousand.  J[ 

education  was  oiiened  in  18J<.  ine  oin  \ . i 

ing8  include  two  churches,  a town  hall,  hi)  , for 
f There  are  also  a municipal  college;  5 hig  _ , nresses, 
- I boys;  3 secondary  schools  for  girls  j 1/  !>n“  “S-PT 
! issuing  10  newspapers  and  periodical* ; Bin  **» 
Mahommedan  literary  institutions.  MUarc miles; 

Ration  *1891),  992,697, 

: increase  of  11  per  cent,  -d  » shown* 

The  land  revenue 


persons  jxjt  square 
an  increase  of  3 |ier  cent. 


to  say.  The  death  In  1888  of  the  Emperor  Frederick  i iu  1897-98  amounted  to  lls.  12,44,644,  the 
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of  assessment  being  R.  1 : 5 : 0 per  acre  ; the  cultivated  area 
w»w  772,72-1  acres,  of  which  543,068  were  irrigated,  includ- 
ing 247,465  from  government  canals;  the  number  of  police 
was  852;  the  number  of  schools  in  1896-97  was  395, 
attended  by  15,376  boys,  being  17‘4  j*?r  cent,  of  the  lx>ys 
of  school-going  age  ; the  death-rate  in  1897  was  28  |*er 
thousand.  The  principal  crops  are  wheat,  pulse,  maize, 
millet,  with  some  cotton  and  sugar-cane.  There  are  two 
factories  for  ginning  and  pressing  cotton. 

Amro  ha,  a town  of  British  India,  in  the  Morada- 
bod  district  of  the  North-west  Provinces,  is  situated  in 
28’  54'  N.  lat.  ami  78*  31'  E.  long.  It  contains  the  tomb 
of  Shaikh  Saddu,  and  has  been  for  many  centuries  a 
Mahommedan  centre.  It  has  a high  school.  In  1897-98 
the  municipal  income  was  1 Is. 25, 687.  Population  (1891), 
35,230. 

Amsterdam,  the  capital  and  one  of  the  two  chief 
commercial  centres  of  the  Netherlands,  in  the  province*  of 
North  Holland,  on  the  Y inlet  of  the  Zuyder  Zee ; con- 
nected by  the  Ytnuiden  Canal  with  the  North  Sea.  The 
money  market  is  of  importance,  and  is  the  headquarters 
of  companies  formed  to  promote  the  cultivation  of  colonial 
produce.  A central  station  has  been  erected  (1888),  a 
new  theatre  (1891),  a new  post  office  (1898),  a music  hall, 
a new  exchange  (1901),  and  an  abattoir.  To  scientific 
and  artistic  institutions  have  been  added  a school  of 
navigation  (1879),  a school  of  engineering  (1879),  a school 
for  teachers  (1878),  a school  of  industrial  art;  the 
“ Quellinus  ” (1880),  a university  (1877),  which  took  the 
place  of  the  Athemeum,  a free  university  (1883),  the  State 
Museum  (Ryksniuseum,  1876-85),  in  which  are  collected, 
from  various  other  museums,  pictures,  drawings,  prints, 
sculpture,  and  casta,  and  the  Museum  Sueaso  Lopez,  for 
modern  paintings  (1895).  The  progress  of  navigation 
and  commerce  has  been  promoted  by  the  construction  of 
a canal  to  the  North  Sea  (1876),  w ith  a depth  of  30  to  33 
feet;  the  Commercial  or  Ifnnilr'h  dock;  the  railway,  wood, 
and  petroleum  (1880-90)  docks;  the  Merwede  Canal, 
connecting  the  town  with  the  groat  rivers  (1893),  and  the 
new  Entrepot  dock  (1900).  The  tonnage  of  ships  enter- 
ing and  clearing  the  port  in  1870  was  808,042  tons 
(metric),  which  in  1899  had  risen  to  4,310,000  tons  (16'6 
per  cent  of  that  of  the  whole  kingdom).  In  1899,  9988 
ships  of  15,680,000  tons  passed  through  the  North  Sea 
Canal.  In  1899,  2029  vessels  entered  with  the  following 
imports : — 163  ship  loads  of  timber,  142  of  ore,  177  of 
ci«al  and  coke,  312  of  piece  goods,  34  of  rice  and  other 
grain,  25  of  petroleum,  4 of  linseed,  and  the  remaining 
1172  of  ballast  and  miscellaneous  goods.  Of  late  years 
Sumatra  tobacco  has  ranked  first  among  the  ex|>orts  of 
colonial  produce ; but  tea,  cocoa,  and  Peruvian  bark 
(d«Ao»w)  arc  also  important.  The  supply  of  tea  for 
the  Anistenhun  market,  which  in  1888  amounted  to 
fi, 002,000  lb,  had  risen  in  1897  to  10,738,225  lb ; the 
supply  of  cinchona  in  1889,  171,207  Bj,  had  risen  in  1897 
to  580,722  lb.  The  value  of  Sumatra  tobacco  imported 
in  1865  was  £3333 ; in  1896,  £2,687,500.  Since  1874 
railways  have  been  constructed  connecting  Amsterdam 
with  Belgium  (w A Utrecht,  Bois-le-Duc,  and  Maestricht) 
and  with  Prussia  ( vul  Hilvcrsum  and  Zutphen).  Regular 
steamers  maintain  communication  with  sixty-one  places  in 
the  Netherlands.  The  tonnage  of  this  inlund  naviga- 
tion, carried  in  80,000  vessels,  amounted  in  1899  to 
•I. *110,000  cubic  metres  (the  register  ton  is  equal  to  2'83 
cubic  metres).  To  the  industries  have  been  added  of  late 
years  shipbuilding  and  the  manufacture  of  machinery  and 
Jtewine  candles.  The  population  in  1874  was  285,000; 
in  1890,  408,061  ; in  1900,  increased  by  that  of  Neuwer 
Aims  tel  (annexed  in  189G;  population,  25,000),  523,557, 
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alxmt  100,000  of  whom  are  Roman  Catholics  and  about 
50,000  Jew's. 

Sec  Ter  Gorw.  siuiMrlodamiann.  Amsterdam,  1673*74. — 

Sl'.ijl'Ell!*.  si  iti*(erd<i  m , (Ixude  dearnpitet,  htalorit/ve  el  topogra- 
pf>ijue.  Amsterdam,  1677.— Tkb  Gouw.  Oesehisdeni*  *«*  Aw- 
at-rdatn.  Amsterdam,  1866.— KaLFF.  Oud  cn  Xicnte  Amalerdum. 
Amsterdam,  1S60.  M K ^ 

Amsterdam,  a city  of  Montgomery  county,  New 
York,  U.8.A.,  situated  in  42*  57'  N.  lat.  and  74’  IT 
W.  long.,  on  the  north  bank  of  Mohawk  river,  at  an 
altitude  of  277  feet.  Its  site  is  hilly  and  the  plan  is 
irregular.  It  is  divided  into  seven  wards.  Two  railways 
enter  it,  the  New  York  Central  and  Hudson  River,  and 
the  West  Shore.  It  has  an  excellent  water  supply  and 
good  drainage.  The  population  in  1880  was  9466,  in 
1890  it  was  17,336,  and  in  1900  it  was  20,929. 

Amu-daria,  a great  river  of  Central  Asia,  tributary 
of  Lake  And  (see  Oxus),  and  also  the  name  of  a separate 
administrative  division  (Amu-<kiriin*kiy  Otdpel)  of  the 
Syr-daria  province  of  Russian  Turkestan.  (See  Turkestan, 
Syr-i»aria,  and  Aral-Caswax  Region.) 

Amur,  an  extensive  province  of  Siberia,  Russia 
in  Asia,  on  the  left  l»ank  of  the  Amur  river,  which  was 
conceded  to  Russia  by  China  by  the  treaties  of  1 857  and 
1 858.  It  includes  the  basins  of  the  Oldot,  Zeya,  and  Bureya, 
left  bank  tributaries  of  the  Amur,  and  has  the  provinces 
of  Transliaikalia  in  the  W.,  Yakutsk  in  the  N.,  Maritime  in 
the  E.,  and  Manchuria  in  the  S.W.  and  & Area,  172,848 
sq.  miles.  Immense  districts  are  quite  uninhabited.  All 
its  north- western  ]«irt  is  occupied  by  the  High  plateau, 
bordered  by  the  Great  Khingan  border  range,  whose  exact 
|iosition  in  the  region  is  not  yet  definitely  settled.  Next 
comes  a l>elt  of  fertile  high  plains,  inhabited  mainly  by 
Nonconformist  emigrants  from  Russia,  and  limited  on  the 
east  by  the  Little  Khingan,  or  Douase-alin,  a picturesque 
well -wooded  rang**,  which  stretches  in  a north-easterly 
direction  from  Kirin  across  Manchuria,  is  pierced  by  the 
Amur,  and  continues  on  its  left  bank,  separating  the 
Bureya  from  Amgun.  To  the  east  of  it  stretches  in  the 
same  direction  a belt  of  marshy  lowlands,  which  includes 
also  farther  south  the  lower  course  of  the  Sungari.  Fre- 
quent inundations,  resulting  from  torrential  rains  occa- 
sioned by  the  monsoons,  present  great  difficulties  to  the 
development  of  the  belt.  In  the  ranges  which  rise  above 
the  surface  of  the  high  plateau  in  the  north-west,  in  the 
vicinity  of  the  Stanovoi  watershed,  gold-mines  of  great 
richness  are  worked.  Gold  was  also  found  in  the  fabulously 
rich  mines  of  the  Zheltuga  (Manchuria)  where  a sort  of 
free  republic  of  Russian  and  Chinese  miners  was  formed 
in  1880-82.  Coal  of  inferior  quality  is  known  to  exist 
on  the  Oldoi,  Zeya,  and  Bureya.  The  Russians  are  repre- 
sented by  the  Amur  Cossacks,  whose  villages  are  situ- 
ated at  about  17  to  20  miles  from  each  other  along  the 
whole  course  of  the  river  (Albazin,  Kumam,  Ekaterino- 
Nikolskaya,  and  Mikhailo-Semenovskaya  are  the  chief 
ones);  by  peasant  immigrants,  chiefly  Nonconformists, 
who  are  the  wealthiest  part  of  the  population  ; anti  by 
a floating  |>opulation  of  workers  in  the  mines.  Some 
Chinese  have  remained  in  the  province,  and  consider 
themselves  under  Chinese  rule ; Tungus  (Orochoiu), 
Monegres,  and  Golds  lead  a nomadic  life  along  the  rivers, 
living  by  hunting  and  fishing.  Steamers  ply  regularly 
along  the  Amur  for  6$  months,  from  Khabarovsk  to 
Sryctcnsk,  on  the  Shilka  (terminus  of  the  Trans-Siberian 
Railway) ; but  only  light  steamers  having  from  2 to 
3 feet  draught  can  navigate  the  upper  Amur  and 
Shilka.  In  the  winter  the  frozen  river  is  the  usual  high- 
way. Rough  roads  and  bridle-paths  only  are  found  in  the 
interior.  The  great  engineering  difficulties  in  building  a 
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railway  along  the  Amur  induced  the  Russian  Government 
to  obtain  from  China  permission  to  build  a mil  way 
through  Manchuria.  For  the  navigation  on  the  Amur 
there  are  now  112  steamers  of  29,300  horse  power,  and  lo2 
barges  of  37,000  tons.  The  Amur  province  has  a con- 
tinental climate,  the  yearly  average  at  Blagovyeschensk 
(50*  N.  lat.)  being  30*  Fahr.  (January  - 17  , July  <0  ). 

It  experiences  the  influence  of  the  monsoons,  and  has 
mostly  cold  north-west  winds  from  October  to  March, 
while  in  July  and  August  it  receives  torrential  rains, 
resulting  in  a sudden  and  very  considerable  rise  of  water 
in  the  Amur  and  all  its  r.b.  tributaries.  The  chief  and 
in  fact  the  only  town  of  the  province  is  Blagovyeschensk,  i 
but  the  chief  centre  of  the  administration  of  the  j 
Amur  region  is  now'  Khabarovsk.  The  settled  popu- 
lation in  1897  was  118,570  (51,975  women),  of  whom 
31,515  lived  in  towns.  (p-  A-  K*) 

Anaconda,  a city  of  Montana,  U.S.A.,  the  capital 
of  Deer  Lodge  county,  situated  in  the  mountains  on 
the  west  side  of  Deer  Lodge  Valley,  in  the  south-western 
part  of  the  state.  It  is  entered  by  the  Montana  Central, 
a branch  of  the  Great  Northern,  and  the  Butte,  Anaconda 
and  Pacific  railways.  Its  chief  industry  is  the  smelting 
of  copper  ores,  obtained  from  mines  in  the  neighbour- 
hood. The  population  in  1890  was  3975,  and  in  1900 
it  was  9453. 

Anam,  or  Anxam.  Sec  Cochin  China. 

Anamalai  Hills,  a range  of  mountain*  in 
Southern  India,  in  the  Coimbatore  district  of  Madras, 
lying  between  10’  13*  and  10“  31’  N.  lat.,  and  between 
76°  52'  and  77*  23'  E.  long.,  forming  a portion  of  the 
Western  Ghats,  after  this  range  lias  been  broken  by  the 
Palghat  Pass,  south  of  the  Nilgiri*.  They  really  consist 
of  a forest  clad  and  grassy  tableland,  with  summits  rising  I 
altove  8000  feet."  Their  geological  formation  is  meta-  | 
morphic  gneiss,  veined  w'ith  felspar  and  quartz,  and  inter- 
spersed with  reddish  porphyrito.  The  lower  slopes  yield 
valuable  teak  and  other  timber  ; and  some  land  has  been 
taken  up  for  coffee- planting.  The  only  inhabitants  are  a 
few  wild  tribes,  who  live  by  huutiug  and  collecting  jungle 
produce. 

AnaniefF,  a district  town  of  Russia,  government 
of  Kherson,  on  Tiligul  river,  118  miles  N.W.  of  Odessa, 
12  miles  from  Zherebkovo,  a station  of  the  South-Western 
railway.  It  has  trade  in  corn  and  cattle.  It  was  annexed 
to  Russia  in  1792.  Population  (1897),  16,713 — Russians, 
Jews,  and  Moldavians. 

Anantapur,  a town  and  district  of  India,  in  the 
Madras  presidency,  situated  in  14°  41'  N.  lat.  and  77"  39' 
E.  long.  It  has  a station  on  the  Madras  railway,  62 
miles  S.E.  from  Bellary.  Population  (1891),  6994.  The 
municipal  income  in  1897-98  was  Bs.20,410.  There  is  a 
municipal  high  school. 

The  district  of  Anantapur  was  constituted  in  1882 
out  of  the  unwieldy  district  of  Bellary.  It  has  an 
area  of  5725  square  miles,  and  its  population  in  1891 
wits  708,549,  being  134  persons  pur  square  mile  ; in  1901, 
788,896,  showing  an  increase  of  8 jier  cent.  The  land 
revenue  and  rates  were  Rs. 9,63, 538,  the  incidence  of  assess- 
ment being  11.0  : 12:5  per  acre  ; the  number  of  police  was 
702.  In  1 897-98,  out  of  a total  cultivated  area  of  1 ,428,404 
acres,  169,655  were  irrigated,  including  34,723  from 
government  canals ; the  principal  crop*  are  millet,  rice, 
other  food  grains,  pulse,  oil-seeds,  and  cotton.  There  are 
three  steam  factories  for  pressing  cotton.  Two  railways 
traverse  the  district.  The  number  of  schools  in  1896-97 
was  57  7,  with  11,636  pupils;  the  proportion  of  boys  at 
school  to  the  population  of  school-going  age  being  19‘5 


per  cent.,  and  the  projkortion  of  girls  2 per  cent.  The 
registered  death-rate  in  1897  was  26*9  per  thousand. 

Anarchism,  a theory  of  politics,  according  to 
which  all  forms  of  organized  government,  except  the  free 
commune,  are  objectionable,  since  the  individual  should  be 
a law  to  himself  ; and  a theory  of  economics,  according  to 
which  land  and  capital  ought  to  be  the  common  properly 
of  society.  There  is  also  a propaganda  of  revolution 
by  violence.  The  principal  writers  who  treat  of  tbe 
theory  of  anarchy  in  its  different  aspects  are  Proudhon, 
Eli.sde  Reclus,  Herbert  Sjiencer,  Kropotkin,  and  Bakounine. 

In  America,  Mr  Benjamin  R.  Tucker  has  published  since 
1882  a journal  named  Liberty , which  is  devoted  to  philo- 
sophical anarchism.  In  the  congress  of  the  International 
Working  People’s  Association,  at  the  Hague,  September 
1872,  the  followers  of  Bakounine  separated  themselves 
from  those  of  Karl  Marx.  This  was  the  definitive  begin- 
ning of  the  anarchist  propaganda.  The  Bakounine  party 
organized  the  “F&l6ration  Jurassicnne,"  and  established 
a paper  at  Geneva,  L’Avant  Garde . This  journal  was,  m 
1878,  succeeded  by  La  Revolt*,  founded  by  Riclus  and 
Kropotkin.  Revolutionary  organizations  of  working  men 
were  also  formed  in  France,  Spain,  Italy,  Switzerland, 
Belgium,  Germany,  England,  and  the  United  btotes. 
Between  1882  and  1886,  in  France,  Pnnce  hjopotkm, 
Louise  Michel,  and  others  were  imprisoned,  and  their 
journal  suppressed.  In  England,  Most,  one  o ie 
German  anarchist  leaders,  founded  Die  iM  an‘1* 
for  defending  in  it  the  assassination  of  Alexander  n. 
at  St  Petersburg,  was  sentenced  to  eighteen  month, 
imprisonment  with  hard  labour.  After  tins  he  mo' 
the  United  States,  and  re-established  his  paper ** 
New  York,  in  May  1886.  During  this  penod  there  were 
several  anarchist  congresses  in  the  United  States, 
at  Albany,  in  1878,  the  revolutionary  element,  led 
Justus  Schwab,  broke  away  from  the  others ; at  A 
gheny  City,  in  1879,  again  them  wa*  a rupture brtawn 
the  peaceful  and  the  revolutionary  «xtlona  The  >_ } 
the  People  at  St  Louis,  the  Arbetter  Zeilung  at  Ui  fv 
and  the  Anarc/iiet  at  Boston,  were  the  orgsns 
revolutionary  element.  In  1883,  at  Kttaburg,  a congrea 
of  twen tv-eight  delegates,  representing  twen  ) w ■ . 
drew  up'  an  address  to  the  working  men  ol  Amen 
The  programme  it  proposed  was  as  follows 

Firet,  Destruction  of  the  exulting  clsss  relo  hy  all  means- 
energetic,  relentless,  revolutionary,  and  mUraatrowJ^o  . 
■Second,  Establishment  of  a free  society,  based  upon  eo  op 

0r?“«°eL“  f ennivalen,  pred«U *£££,* 

equal  basis  for  both  sexes.  .. r nr 

Fifth,  Equal  rights  for  all,  without  distinction  bftwinn 

sixth.  Regulation  of  all  public  affairs  by  free 
the  autonomous  (independent)  commune*  and  asset  » 

on  a fcderalistic  basis.  _ . 

This,  together  with  an  appeal  to  the  A 

organize,  was  published  in  Chicago,  November  _ ’ 

local  committee -of  four,  representing  Frenc  , ' . 

German,  and  English  sections,  the  head^of  t o . n 
August  Spies,  who  was  hanged  in  188i  f°r 
in  the  Haymarket  affair  in  Chicago,  4th  May ^ ^ ^ 


the  culmination  of 


affair  was  the  culmination  of  a series  o 
between  the  Chicago  working  men  and  the  poi 
had  covered  several  years.  The  meeting  of  * 0f 

called  by  Spies  and  others  to  protest  against  c a 
the  police,  by  whom  several  working  men  . f 
in  collisions  growing  out  of  the  efforts  to  in 
eight  hours’  day.  The  mayor  of  the  city  tttojdedJW 
meeting,  but,  finding  it  peaceful,  went  home. 
ing  was  subsequently  entered  by  the  police  and  c° 
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to  disperse.  A bomb  was  thrown,  several  policemen  | endangering  the  lives  of  innocent  men  and  women : 
being  killed  and  a number  wounded.  For  this  crime  eight  “There  can  be  no  innocent  bourgeois/’  In  1894  there 
men  were  tried  in  one  panel  and  condemned,  seven  — was  an  explosion  in  a Parisian  caf6,  and  another  in  a 
Spies,  ParsoiiH,  Engel,  Fischer,  Fielden,  Schwab,  and  theatre  at  Barcelona.  For  the  latter  outrage  six  men  were 
Ling— to  death,  and  one— Nee  bo — to  imprisonment  for  executed.  President  Carnot  of  the  French  Republic  was 
fifteen  years.  The  sentences  on  Fielden  and  Schwab  were  assassinated  by  an  Italian  at  Lyons  in  the  same  year, 
commuted  by  Governor  Oglesby  to  imprisonment  for  life,  The  Empress  Elizabeth  of  Austria  was  assassinated  in 
on  the  recommendation  of  the  presiding  judge  and  the  September  1898.  These  events  led  to  the  jiassage  by 
prosecuting  attorney.  Ling  committed  suicide  in  jail,  and  the  United  States  Legislature  of  a law,  in  1894,  to 
Spies,  Parsons,  Engel,  and  Fischer  were  hanged,  11th  keep  out  foreign  anarchists,  and  to  deport  any  who 
November  1887.  On  26th  June  1893  an  unconditional  might  be  found  in  the  country,  and  also  to  the  assem- 
jiardon  was  granted  the  survivors,  Fielden,  Schwab,  and  blage  of  an  international  conference  in  Rome,  in  1898,  to 
Nee  be,  by  Governor  Altgeld.  The  reasons  for  the  jardon  agree  upon  some  plan  for  dealing  with  these  revolutionists, 
were  stated  by  the  governor  to  be  that,  upou  an  examina-  It  was  proposed  that  their  offences  should  no  longer  be 
tion  of  the  records,  he  found  that  the  jury  had  not  been  classed  as  political,  but  as  common-law  crimes,  and  be 
drawn  in  the  usual  manner,  but  by  a sj>ecial  bailiff,  who  made  subject  to  extradition.  The  suppression  of  the  revolu- 
made  his  own  selection,  and  had  summoned  a “ prejudiced  tionary  press  and  the  international  co-operation  of  the 
jury” ; that  the  “state  lmd  never  discovered  who  it  was  police  were  also  suggested.  The  results  of  the  conference 
that  threw  the  bomb  which  killed  the  policemen,  and  the  were  not,  however,  published ; and  the  Question  of  how  to 
evidence  does  not  show  any  connexion  whatever  between  deal  with  the  campaign  against  society  fell  for  a while  into 
the  defendants  and  the  man  who  did  throw  it,”  ...  or  abeyance.  More  recently  the  attempt  made  by  the  youth 
that  this  man  “ever  heard  or  road  a word  coming  from  Sipido  on  the  (then)  Prince  of  Wales  at  Brussels  in  1900 
the  defendants,  and  consequently  fails  to  show  that  he  , recalled  attention  to  the  subject.  Tho  acquittal  of  Sipido, 
acted  on  any  advice  given  by  them.”  Judge  Gary,  the  and  the  failure  of  the  Belgian  Government  to  see  that 
judge  at  the  trial,  published  a defence  of  its  procedure  in  i justice  was  done  in  an  affair  of  such  international  irnport- 
thc  Century  Magasim,  voL  xxiii.  p.  803.  anco,  excited  considerable  feeling  in  England,  and  was  the 

There  have  been  a number  of  outbreaks  in  recent  years  j occasion  of  a strongly-worded  note  from  the  British  to  the 
attributed  to  tho  pnqxaganda  of  reform  by  revolution,  like  1 Belgian  Government.  The  murder  of  King  Humbert  of 
those  in  Spain  and  France  in  1892,  in  which  R&vachol  : Italy  in  July  1900  renewed  the  outcry  against  Italian 
was  a prominent  figure.  In  1893,  a bomb  was  exploded  1 anarchists.  But  even  greater  horror  and  indignation 
in  the  trench  Chamlier  of  Deputies  by  Vail  hint.  The  I were  excited  by  the  assassination  of  President  M'Kinley 
spirit  of  these  men  is  well  illustrated  by  the  reply  which  i by  Czolgoecz  on  6th  September  1901,  at  Buffalo, 
Vaillant  made  to  the  judge  who  reproached  him  for  | U.S.A.  (it.  D.  !-•) 
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Modern  Aspects  and  Methods.  I f38*™  of  development  the  range  of  resemblance  in 

detail  becomes  more  and  more  restricted,  it  has  been 
ril  HE  acceptance  of  the  doctrine  of  evolution  has  wrought  1 supposed  that  the  embryology  of  each  individual  is  a 
X cardinal  changes  in  the  position  of  anatomy  as  a branch  recapitulation  of  the  stages  of  the  ontology  of  its  ancestral 
of  biology.  So  long  as  differing  species  of  animals  forms.  This  serves  as  an  excellent  working  hypothesis  for 
were  believed  to  bo  genetically  independent,  resemblances  purposes  of  classification. 

in  structure  could  only  be  interpreted  upon  some  trans-  Anthropotomy,  in  Great  Britain  at  least,  has  hitherto 
cendental  hypothesis,  and  no  intelligible  explanation  could  profited  less  than  any  other  branch  of  anatomy  by  the 
be  given  of  the  changes  in  form  and  arrangement  which  development  of  a philosophical  morphology.  The  majority 
take  place  in  almost  every  part  during  the  process  of  of  those  who  study  the  subject  are  interested  in  it  only  so 
embryonic  development,  or  of  such  common  phenomena  as  far  as  it  is  a handmaid  to  practical  medicine  and  surgery, 
those  of  variation.  The  doctrine  of  community  of  descent  and  its  teaching  is  chiefly  conducted  by  those  who  regard 
has  made  possible  a philosophic  theory  of  morphology,  , it  from  the  professional  standpoint,  and  by  whom,  naturally, 
which  unifies  and  renders  intelligible  the  otherwise  in-  the  morphological  aspect  is  subordinated  to  the  technical, 
coherent  facts  of  descriptive  anatomy,  and  has  opened  up  Attempts  to  remodel  the  nomenclature  so  as  to  /|(flr> 
new  fields  of  research.  bring  human  and  comparative  anatomy  into  naiioasi 

The  bent  of  the  new  Comparative  Anatomy  has  been  line  have  not  hitherto  been  encouraged  by  those 
Bttinly  genealogical.  Assuming  that  resemblances  in  authorities  who  exercise  dominant  influence  in  ar0‘ 

structure  are  due  to  community  of  descent,  its  directing  anatomical  examinations.  The  spirit  of  the 

ttuMK  process  has  been  stimulated  by  tho  endeavour  age  will  doubtless  in  time  prove  too  strong  for  this 

temdeacJcs.  determine  the  phyla  or  genealogical  trees  of  obscurantism.  On  the  Continent  an  effort  has  been 
allied  forms  on  the  basis  of  a comparison  of  made,  especially  by  German  teachers,  to  frame  a uniform 
the  sum-total  of  resemblances  in  structure  and  organi-  system  of  anatomical  nomenclature.  The  names  adopted 
nation.  For  this  purpose  the  elaboration  of  a complete  by  the  Congress  at  Basel  are  largely  those  used  by  the 
anatomical  ontology  is  necessary.  The  field  of  research  school  of  Gegenbaur,  and  arc  not  in  all  respects  satis- 

in  this  direction  has  been  widely  cultivated  by  Professor  factory.  In  England  and  France  this  nomenclature  has 

pogenbaur  and  his  school.  The  method  of  embryology  been  adopted  by  a few  teachers  only,  and  is  used  in  a very 
i*  useful  as  a supplement  and  check  to  the  teachings  of  few  text- books.  (For  the  best  illustrated  exposition  of 
ontology.  Every  animal  begins  existence  as  an  egg,  a the  Basel  nomenclature,  see  Spalteholz,  Hand  Atlas  der 
*>ngle  cell,  from  which  is  derived  by  a gradual  process  of  Analomu r,  Leipzig,  1896.) 

growth  and  differentiation  the  complete  organic  structure  The  importance  of  the  study  of  the  human  type  as  a 
of  the  adult  state.  As  the  eggs  of  most  metazoan  animals  ground  -work  for  morphological  investigation  has  been 
ure  constructed  on  the  same  plan,  and  os  with  each  sue-  admitted  by  all  who  are  couqietent  to  judge.  Tho  body  of 
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i nan  has  been  scrutinized  with  the  greatest  minuteness  by 
hundreds  of  workers,  and  knowledge  of  its  details  and  of 
its  variations  is  far  more  extensive  and  more  accurate  than 
that  of  the  iKxiy  of  any  other  animal. 

The  methods  of  anatomical  study  are  of  two  sorts — 
those  whereby  the  structures  are  unravelled  as  far  as  it  is 
possible  to  discriminate  them  by  the  naked  eye, 
et  **  and  those  whereby  the  finer  texture  of  the 
tissues  is  display  1*1  and  examined  by  the  aid  of  the 
microscope.  The  procedures  for  either  microscopic  or 
macroscopic  study  are  twofold — dissection  and  the  cutting 
of  sections.  The  former  is  the  art  of  separating  the 
component  parts,  and  of  rendering  them  available  for  study 
by  the  removal  of  the  connective  tissues  and  fat  which 
envelop  them,  while  by  the  latter  the  relative  anatomy 
of  the  parts  can  be  best  exhibited.  Macroscopic  sections 
are  made  of  the  whole  body  or  limb,  by  freezing  and 
rutting  the  sections  with  a tine  saw,  or  by  hardening  the 
parts  by  the  injection  of  formalin,  and  cutting  with  a large 
and  sharp  knife  (Fig.  1).  The  tojiography  of  regions  can 


details,  in  a definite  manner  capable  of  formulated  descrije 
tion ; indeed,  it  is  probable  that  no  structure  is  so 
completely  variable  that  its  different  conditions  are 
incapable  of  reduction  to  law.  (Of  modern  text-books, 
those  of  Bardelcben  and  Gegenbaur  in  German,  of  Poirier 
and  Teatut  in  French,  are  the  best ; English  text-books, 
such  as  Gray,  Morris  and  Gerrish  are  excellent  from  the 
descriptive  side,  but  almost  completely  ignore  mor- 
phology. Quain’s  work  in  its  latest  edition  is  of  the 
nature  of  a compromise  between  the  morphological  and 
the  descriptive. ) 

Ultimate  Analysis  or  tiie  Body. 

The  human  body  ultimately  consists  of  form -dementi 
of  three  sorts — cells,  intercellular  substance,  and  fibres.  In 
its  earliest  form  the  whole  organism  was  a 
single  cell,  and  the  first  processes  of  growth 
consist  in  the  multiplication  of  cells  by  division.  A cell 


ne  most  satisfactorily  made  out  by  the  examination  and 
comparison  of  successive  sections  marie  at  short  distances 
from  each  other.  Sections  for  microscopic  examination  are 
most  easily  made  of  small  parts  of  organs  or  whole  organs 
hardened  and  embedded  in  some  supporting  material  such 
as  purallin  wax  or  cclloidin.  The.se  are  cut  into  trans- 
parent films  by  means  of  a section-cutter,  various  mtn-rns 
of  which  arc  in  use.  The  best  of  these  have  an  adjustment 
by  means  of  which  the  sections  can  be  cut  of  any  required 
thickness,  and  the  successive  sections  are  preserved  in  the 
order  m which  they  are  cut.  (The  works  of  Braun,-. 
Kiidingcr,  and  Symington  give  exc.-ll.-nt  plates  of  macro- 
seopie  sections  of  the  body.)  In  prewiring  parts  for 
disscvtnm,  it  is  of  advantage  that  the  tubular  svstvtus 
should  he  tilled  with  some  injected  material,  such  .as'  isiint. 
wax,  or  starch.  { Details  of  the  modern  methods  in  use  art 
gum  by  Gronroos,  Anat.  Ameufert  1 898. ) Microscopic 
actions  are  usually  stained  with  certain  soluble  pigments, 
sm-h  as  Garmine,  logwood,  oroosin,  which  have  the  property 
° ddrerentiating  special  tissues,  such  as  protoplasm, 
cartilage,  muscle,  ic,,  colouring  some  and  leaving  others 
unstained.  1 ti  modern  anatomical  technology,  the  number 

such  stains  in  use  is  largo.  (These  methods  of  prepare- 

t.p''1 *****  h* 

kJ  wl"  |Lnt  l>as  been  made  in  tile 

knowledge;  of  the  detail,  of  human  structure.  Manx 

tW- inwlt^Vie  TV“IU!i''nS  ”f  'l‘°  b™‘"’ 

variable  as  if’  o*"  fori“<'rl>  “"I’fosed  to  la-  indefinitely 
ben  show  „ 0 b mn'  arr-,,,Swl  "t  haphaaml,  have 
" ,0  h-  Up,  even  in  their  »«..  


Fir.  2.-~Tti«eell  rad  its  proeo«u  of  divini-m.  A,  Udl  shinnog  J \ ...  . . 
of  *pon0or»la*.m ; r,  eratraaoiao : «,i»cl)Oi;  wrfww*  1 „-ftK  ...iiiilW 
ut  division  formation  of  chromatin  trr>:ith.  C,  Mon**t*r  *-.11  from 

and  CHtiitroMOMM  ttie>  pdes,  P.  Clmimitin  slat  iSU*Lt,'i  !*■ 
»tovw  E.  ron„.u»,  «rW,,.  r. n.»  •“»  «' “*  " 

co&a true  twn  uf  Uw  nuclw.  O,  «t*g*  of  divUWO  M«V  compieM* 

is  not  a homogeneous  speck  of  protoplasm,  but  is  a -s|*ciil 
izod  structure  exhibiting  a comparatively  complex  organi- 
zation (Fig.  2).  The  chief  mass  of  the  cell  substance  cou 
sists  of  a ('ytomitan,  or  network  of  protoplasmic  t**read^ 
©ach  of  which  often  contains  granules  of  some  hubstaoce 
derived  from  the  mctal>o)isin  of  protoplasm,  the  mes  ic-s  o 
which  are  tilled  with  a more  fluid  material  or  eucbj  troa 
The  nucleus  also  is  complex  and  enclosed  by  an  apparcu 
structureless  limiting  membrane,  within  which  is  * ,te. 
work  of  at  least  two  kinds  of  material.  One  portion  w 
capable  of  Irtdng  stained  by  carmine,  and  on  that  acco 
i.-;  called  cAnjm>itin.  The  other  part  of  the  htWWW* 
nuclear  net  is  incapable  of  l>eing  stained.  Alt  oug 
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apparently  casual  in  it»  form  of  mealiwork,  there  Is  reason 
to  believe  that  there  are  definite  architectural  laws  accord- 
ing to  which  the  chromatin  filament  is  arranged,  and  some 
of  these  peculiarities  in  arrangement  become  obvious  when 
a cell  is  about  to  divide  (see  Erscy.  Brit , voL  xx.  pp.  410- 
417).  In  that  condition  the  nuclear  membrane  disappears, 
and  the  chromatin  filament  forms  a wreath  through  which 
a spindle  of  achromatin  passes,  at  each  {role  of  which  a 
definite  achromatic  mass  or  centrosome  accumulates, 
surrounded  by  a series  of  rays  of  achromatin.  The 
equatorial  chromatic  wreath  resolves  itself  into  loops 
arranged  with  their  dosed  ends  directed  inwards  towards 
& central  point  and  their  free  ends  outwards.  These  loops 
undergo  horizontal  cleavage  from  loo|ied  to  free  end,  and 
the  looped  ends  pass  along  the  surface  of  the  spindle 
towards  pole  and  antipole.  When  thus  separated,  the 
cell  becomes  mesial ly  constricted  and  ultimately  divides. 
Cells  may  be  of  very  varied  sha|ies  and  differ  among 
themselves  in  structure  ami  function,  as  noted  in  subsequent 
sections  of  this  article  ; but  they  are,  in  the  respects  above 


Pra  s.  — (Vontctlve  tU»ue,  showing  coll*,  fibre*,  ud  ground -eubetance. 
x aoo.  (Srpnnowlci.)  e,  cell;  *,  *U*t4c  fibril ; /,  while  fibriL 

enumerated,  built  on  a common  plan.  (For  further  parti- 
culars on  coll -structure,  see  the  text- books  of  histology 
above  quoted,  also  the  text-books  of  embryology  of  v. 
Kulliker,  Minot,  Kollmann,  and  Hertwig,  and  the  several 
numbers  of  Carnoy’a  periodical  La  Cellule.) 

Th**  structureless  material  known  as  intercellular 
ground-substance  varies  in  quantity  in  different  tissues  of 
/mt^  the  body,  being  sometimes  only  a slight  cement 

cetiular  kycr  joining  contiguous  cells,  sometimes  a 

•abttaace.  copious  substance  in  which  cells  are  embedded. 

In  all  cases  it  has  originated  either  by  the 
exudation  of  material  from  cells  or  by  the  transformation 
°f  the  periphery  of  a cell.  Chemically,  it  is  made  up  of 
foine  protoplasm-derivate,  which  varies  in  its  nature  in 
different  tissues. 

Fibres  are  not,  strictly  speaking,  a single  category 
comparable  with  cells.  A fibre  is  an  elongated,  thrend- 
Fibm.  ^ form-element,  but  fibres  of  different  kinds 
have  different  morphological  values.  Some, 
*ach  as  nerve  fibres,  are  elongated  processes  of  cells,  made 
of  the  same  material  as  the  cell-body,  and  often  enclosed 
m a tubular  sheath  of  the  nature  of  an  investing  layer  of 
intercellular  material.  Others,  such  as  muscle  fibres,  are 
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elongated  cell-bodies  whose  cytomiton  is  so  arranged  that 
tho  contraction  of  the  protoplasm  of  tho  cell  can  only  act 
in  one  direction,  shortening  the  fibre  along  its  long  axis. 
Fibres  in  connective  tissue  (Fig.  3)  are  for  the  most  pirt 
of  a different  kind,  consisting  of  elongated  threads  of  inter- 
cellular Kuttftanee  differentiated  from  the  material  around 
them  by  virtue  of  tho  deposit  of  rows  of  granules  or  linear 
masses  of  some  particular  protoplasm  clerivate.  The  nature 
of  these  granules  determines  the  kind  of  fibre  formed, 
and  they  are  in  this  way  marked  off  from  the  formless 
ground -substance  with  which  they  are  surrounded,  being 
usually  separate  from  the  processes  of  the  branched  con- 
nective tissue  cells.  It  is  possible,  however,  that  some 
fibres  in  areolar  tissue  may  be  derived  from  elongated  cell 
processes  which  have  lost  their  connexion  with  a cell- 
body. 

Histology. 

Form-elements  when  aggregated  into  continuous  masses 
make  up  tiasiies,  which  may  be  classified  according  to  their 
embryological  history,  their  position,  and  their 
properties  into  four  great  classes — epithelial , 
nervous,  muscular,  and  connective.  Epithelial 
tissue  (see  Eney.  Brit.  voL  L p.  847  and  xil  5)  is  the 
lineal  descendant  of  the  superficial  and  the  deepest  of  the 
three  primary  lamina?  of  the  embryo  (16.  vol.  xx.  p.  418). 
It  ia  usually  disposed  as  the  boundary  layer  of  a free 
surface,  preventing  the  leakage  of  the  lymph  or  nutritive 
fluid  in  the  underlying  intercellular  spaces.  The  amount 
of  intercellular  substance  in  epithelium  is  minimal,  usually 
only  represented  by  a layer  of  cement  between  contiguous 
cells.  Epithelial  tissues  differ  widely  among  themselves 
in  properties  according  to  the  situation  which  they  occupy; 
with  these  physiological  variations  are  correlated  morpho- 
logical differences  in  the  forms  and  structure  of  the  cells. 

The  conditions  determining  divergence  are  degree  of 
superficial  pressure,  of  lateral  tension,  the  nature  of  the 
material  in  contact  with  their  free  surfaces,  and  their 
degree  of  nutrition.  When  stratified  in  comparatively 
thick  masses,  as  in  the  epidermis,  the  intermediate  Layers 
consist  of  prickle  cell * (see  vol.  i.  p.  897),  whose  surfaces 
are  beset  with  processes  which  join  similar  processes  of 
other  cells,  leaving  between  them  lymph  spaces  for  nutri- 
tion. In  some  such  cases,  it  apjKars  from  the  observa- 
tion of  Cleland  and  Thomson  that  the  most  active  cell 
multiplication  is  in  this  layer.  In  general,  however, 
epithelial  masses  are  sparingly  provided  with  lymph 
channels,  and  cell  growth  proceeds  from  the  deepest  cells 
towards  the  surface. 

Epithelial  cells,  whose  surfaces  are  in  contact  with  currents  of 
air  or  of  fluid,  which  requires  to  be  passed  on  and  not  absorbed, 
are  beset  by  cilia  (see  vol.  i,  p.  847).  Recently  it  lias  been  shown 
that  the  organisation  of  these  cells  is  much  more  complex  than  had 
been  supposed  (see  flt-idenhain,  A naL  Anzsigcr,  189V,  No.  6),  and 
that  the  cilia  arc  connected  with  specialized  portions  of  the 
reticulum  of  the  cell  Milwtain'e,  so  that  their  motion  is  really  a 
(art  of  the  motion  of  the  whole  reticulum.  Such  cilia  are  found 
in  the  nostrils,  pulmonary  air-po*sages,  Eustachian  and  Fallopian 
lubes,  and  a few  other  places.  (For  further  particulars  concerning 
cilia,  see  Heuneguy,  Archives  d* A nat.  microscep.  1898  ; Studnicku, 
SUzb.  d.  kgl.  bohmischen  Ocstlkch.  189V;  Gurwitscb,  Anal. 

A nzeiger,  1900.) 

Nerve-endings  are  minute  and  with  difficulty  traceable  in  ordi- 
nary epithelium ; but  iu  somo  cases  there  is  a much  more  abundant 
nervous  supply,  which  reaches  its  climax  in  the  or  cans  of  the 
special  senses.  The  essential  character  of  each  of  these  is  the 
presence  of  one  or  more  layers  of  sensory  epUheJium,  whose  corn- 
{■orient  cells  are  elongated  on  their  free  surface  into  one  or  more 
exceedingly  line  rod-like  processes.  These  and  tho  reticulum  of 
the  cell-body  are  organized  in  a more  or  less  complex  manner 
according  to  the  nature  of  the  impulse  to  which  they  are  designed 
to  respond  by  vibration,  and  each  cell  is  in  direct  connexion  with 
a nerve-ending.  The  forms  of  sensory  epithelium  arc  described  in 
• onuexion  with  the  specific  sense  organs  (vol.  i.  p.  881  *t  eeqq.). 
(For  further  researches,  see  Ramin  y Cajol,  * ‘ Le  ratine  dcs 
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verUbrfa,"  La  ClUnlt,  il.  1893  ; Retries,  lIMorjixLt  UnUmu*. 
1893,  uid  Lenhoesek,  Anal.  Anxigtr,  1893.)  Erabryologtcdly, 

each  sense-organ  is  a specialized  ansa  of  dermal  epithelium  (except 
perhaps  in  the  case  of  tho  tongue,  whoso  suriace  us  originally 
nypohlaatic). 

Epithelial  cells  which  line  pits  or  are  otherwise  placed 
in  itositions  where  they  receive  an  abundant  supply  of 
nutrition  ( 'gland-cells] ) are  usually  highly  meta- 
u,*ad'  bolic,  and  have  the  power  of  separating  from 
**  their  substance  by  some  process  as  yet  unknown 
certain  enzymes  or  other  derivative  material  which  they 
extrude,  dissolved  in  some  of  the  more  fluid  parts  of  the 
cell-content  These  secreting  cells  undergo  a physical 
change  during  their  condition  of  activity,  altering  in 
appearance  and  reaction  ; but  as  yet  no  intelligible  physical 
explanation  has  Ijecu  given  of  this  process,  or  of  the 
correlation  which  exists  between  the  specific  enzyme  pro- 
duced by  each  gland  and  the  physiological  necessity  of 
the  jiart  of  the  organism  in  which  the  gland  lies.  Some- 
times single  gland-cells  occur  in  a continuous  epithelium, 
as,  for  example,  the  mucus-secreting  goblctrcella  on  the 
villi  of  tho  small  intestines  ; but,  generally,  gland-cells  are 
arranged  at  tho  lx>ttom  of  tubular  pits  for  tho  convenience 
of  nutrition  aud  of  the  accumulation  of  the  secretion. 
The  f ottos  of  the  several  kinds  of  glands  depend  on  the 
degree  of  branching  of  these  gland  tubes.  (On  the  struc- 
ture of  glandular  epithelium,  seo  Langley,  Joum.  of 
Physiol.  1889;  aud  Nicolaldes,  Centralblatt  fiir  Physiol. 
1KS9.) 

Nervous  tissue  is  tho  recipient  of  all  stimuli,  the  seat 
of  all  sensations,  the  starting-point  of  all  motor  impulses, 
the  regulator  of  vascular  and  other  activities, 
and  the  controller  of  the  processes  of  nutrition 
and  secretion.  It  is  connected  with  every 
organ,  and  its  terminations  are  distributed  in  almost 
every  tissue  of  the  body.  It  is  not  to  be  wondered  at, 
therefore,  that  its  structure  is  of  amazing  complexity,  or 
that  our  knowledge  of  it  is  as  yet  imperfect  and  frag- 
mentary. The  morphological  conception  of  the  organ- 
ization of  nervous  tissue  has  undergone  fundamental 
modifications  in  recent  years,  as  the  structure  of  its  com* 
ponent  form-elements  has  become  better  understood.  The 
methods  of  staining  introduced  by  Golgi  and  Weigert  have 
rendered  it  evident  that  these  elements  are  distinct  from 
each  other,  and  that  their  communications  are  indirect. 
The  unit  of  structure  which  is  called  a neurone  (Fig.  4) 
consists  of  three  parts: — (1)  A cell-body  or ]*rikaryont 
containing  a nucleus  with  a complex  karyomiton ; around 
this  nucleus  are  other  chromophile  elements  called  Sud 
hollies,  cabbie  of  being  stained  by  methylene  blue,  while 
the  rest,  of  the  perikaryon  consists  of  a twofold  achromatic 
substance,  a fibrillar  or  si»ongioplasni-element,  supposed  to 
be  conductive,  and  a fundamental  or  trophophism-element, 
sup ]M>sed  to  be  the  scat  of  metabolic  chemical  changes. 
(2)  A single  filament  or  axon,  starting  from  the  perikaryon 
by  a cone  of  origin  containing  no  chromatic  elements.  After 
a course  of  variable  length  this  becomes  coated  with  a 
sheath  of  myelin,  and  passes,  often  far  afield,  to  its 
ultimate  destination,  terminating  by  branching  into  a 
.short  tuft  of  filaments  which  may  Vie  included  in  a muscle 
fibre  or  other  end  organ,  or  else  may  be  in  close  proximity 
to,  but  not  in  contact  with,  the  second  order  of  processes, 
about  to  be  described,  of  another  perikaryon.  On  its 
way  to  its  terminal  tuft  an  axon  may  give  off  collateral 
filaments,  which  also  may  end  in  one  or  another  of  these 
ways.  (3)  From  tho  other  end  of  the  perikaryon,  usually 
from  a part  containing  chromophile  elements,  there  arises 
a series  of  one  or  more  short,  repeatedly-branching  fila- 
ments, called  dendrites,  which  form  an  arborescent  out- 
growth from  the  nerve-cell,  and  are  related  to  the  terminal 
tufts  of  the  axons  of  contiguous  cells.  At  the  ends  of 


the  dendrites  are  small  enlargements  called  ganmulcs,  and 
sometimes  sharp-pointed  processes  called  thorn*.  It  has 
been  supposed  that  the  nerve  currents  in  the  dendrites  are 
cell i petal  and  in  the  axons  cellifugal.  The  motor  nerves 
are  all  axons  of  cells,  and  it  has  been  supposed  that  the 
sensory  fibres  are  elongated  dendrites. 

The  aggregations  of  neurones  derived  from  the  eplblut 
of  the  dorsal  groove  of  the  embryo  make  np  the  nervous 
centres.  Other  peripherally  distribute  neurones  make 
up  ganglia.  In  different  parts  of  the  nervous  system  the 
arrangement  of  the  neurones  varies  in  grades  of  com- 
plexity. In  tho  simplest  cases  the  dendrites  carry  the 
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other,  and  thereby  the  conveyance  of  whatever  influence 
travels  from  neurone  to  neurone  may  be  accentuated  or 
hindered.  The  details  of  these  groupings  and  of  nerve- 
endings  will  bo  considered  in  connexion  with  the  splanch- 
nology of  the  nervous  system.  (For  further  particulars 
of  the  neurone  theory,  see  Hoche,  Die  Xeuronenlekrt 
Berlin,  1899.) 

Etch  bundle  of  processes  which  leave*  the  centra]  masse*  of 
Aerve-tiaBU*  in  its  course  towards  its  peripheral  termination  is 
Serve*  a nerveu  The  courses  of  these  nerves  can  be 

followed  by  dissection,  bnt  the  modes  in  which  they 
end  can  only  be  ascertained  by  methods  of  staining,  section- 
cutting, and  microscopical  examination.  Within  the  central  masses 
of  nerve-tiasue  the  course*  of  the  fibres  are  intricate  and  obscure, 
and  method*  of  staining  and  section  givo  only  imperfect  differential 
criteria  whereby  individual  bundles  may  bo  traced.  The  two 
methods  which  arc  most  instructive  are  those  which  may  be  re- 
spectively called  the  experimental  and  the  erubryological : — (1) 
When  an  axon  is  detached  from  its  cell  it  degenerates  through  all 
its  length  to  it*  terminal  tuft ; so  by  dividing  the  axona  coming 
from  any  group  of  cell*  their  course,  as  distinguished  from  other* 
wise  arising  axons,  becomes  apparent  in  a aerie*  of  successive 
sections  stained  to  show  such  a*  are  degenerated.  (2)  It  is  found 
by  observation  on  developing  nerve*  that  sumo  fibres  acquire  their 
myelin  sheath  sooner  than  others  ; so  by  making  successive  sections 
of  an  immature  part,  and  staining  the  myelin  sheath,  any  group 
of  fibres  already  myelinated  can  be  differentiated  from  thoee  not 
as  yet  invested  with  this  layer. 

Muscle  is  contractile  tissue  derived  from  the  cells  of 
the  middle  embryonic  layer  and  consisting  of  elongated 
Muscular  fikre-likc  whom*  reticulum  is  regularly  dis-  ( 
iiflue  posed,  and  whose  enchylema  or  trophoplaam  is 
charged  with  myosin  and  other  proteids.  These 
protoplasm-element*  are  so  organized  that  when  the  cell 
contracts  its  two  extremities  are  approximated.  The  three 
varieties  of  muscle — unstriped,  cardiac,  and  striped — as 
well  as  some  of  the  views  which  are  currently  held  respect- 
ing their  minute  structure  have  been  referred  to  in  vols.  i. 
p.  856  and  xii.  p.  8 ; but  as  yet  the  real  nature  of  its  organiza- 
tion has  not  been  made  out,  and  it  is  not  improbable  that 
m&nyof  the  appearances  described  by  observers  are  factitious, 
prrxluced  by  the  actions  of  reagents.  The  observations  of 
ltamou  y Cajol  and  van  Gehuchten  have  led  them  to 
regard  the  fibre  as  consisting  of  a reticulum  comjianible 
with  the  cytomiton  of  a cell  in  whose  interstices  is  an 
inter-reticular  enchylema.  liollctt,  on  tho  other  hand, 
regards  the  reticulum  as  being  composed  of  partitions  of 
non-contractile  sarcoplasm  around  a series  of  contractile 
sarcoatylcs.  Merkel  and  Kngelmann  believe  that  the  fibre 
consists  of  alternating  masses  of  two  materials  which  differ 
in  their  optical  properties.  One  of  these  is  anisotro poua, 
and  this  may  possibly  during  contraction  absorb,  or  during 
relaxation  discharge,  a fluid  yielded  to  it  by  the  isotropous 
bund,  altering  thereby  its  width  and  surface  tension.  In 
view  of  the  conflict  of  opinion  new  methods  of  research 
are  required  before  any  positive  pronouncement  can  be 
made  as  to  the  ultimate  histological  analysis  of  the 
muscle  fibre.  (For  discussions  of  these  views,  see  van 
Gehuchten,  Anal.  Atu.  1888-89;  v.  KttUiker,  GcweUlehre, 
1890;  Rollett,  U'inwr  Sittungtber.  1889;  Eugelmann  in 
Hermann's  Physiology t i.  2;  and  M'Dougall,  Joum.  of 
dnaf.  Jan.  1898.) 

Whatever  may  bo  their  intrinsic  structure,  tho  mode  of  grouping 
o*  striped  or  voluntary  fibres  ia  easily  ascertain**!.  They  are 
Structure  •urT°undc<l  by  a fino  areolar  tissue,  called  endomynum, 
of  (As  *a  which  the  uutrient  capillary  vessels  ramify  and^  by 
mutch.  m**11*  of  which  they  are  united  into  bundles.  Each 
such  fascicle  of  fibres  is  surrounded  by  an  areolar  sheath 
Of  I*rtmysium.  Groups  of  these  bundles  are  united  into  larger 
masses,  which  are  so  arranged  as  to  be  capable  of  acting  as  motor 
•mita  in  tho  economy  of  the  body.  Each  of  these  is  invested  with 
»n  areolar  sheath,  and  is  called  a muscle.  The  ends  of  each 
muscular  fibre  are  attached  to  the  connective  tissues  with  which 
hey  are  in  contact  In  general,  there  is  a filament  of  white 
uurular  tissue  firmly  united  to  tho  end  of  each  fibre,  and  tho 


collective  masses  of  these  filaments  at  the  extremities  of  a muscle 
are  called  its  tendons.  By  these  the  muscle  is  tied  to  the  parts  of 
tho  skeleton,  from  and  on  which  it  acts.  The  lengths  of  tho 
fleshy  fascicles  of  muscular  tissue  are  proportional  to  tue  mobility 
of  the  point  of  insertion,  beiug  just  long  enough  to  draw  that  part 
to  tho  extreme  of  it*  possible  excursion  ; so,  if  the  distance  between 
origin  and  insertion  exceed  this,  the  tendons  at  either  or  both  ends 
are  of  sufficient  length  to  occupy  the  remaining  spare.  It  must 
bo  remembered,  however,  that,  embryouically,  tendon  and  muscle 
arise  independently,  and  that  their  connexion  is  secondary. 

Muscle*  are  apt  to  degenerate  from  want  of  use.  In  extremo 
cases  the  contractile  tissue  vanishes,  leaving  its  connective  frame- 
work as  a fibrous  mass.  This  takes  place  by  natural  selection,  as 
muscle  is  au  expensive  structure  to  maintain  owing  to  the  amount 
of  nutrition  it  requires.  On  this  account,  also,  the  fleshy  bellies  of 
muscles  tend  to  become  accumulated  as  near  the  base  of  supplies 
a*  possible ; that  is,  as  near  the  main  vessel  of  the  limb  or  the  axis 
of  the  body. 

The  arrangement  of  the  fascicles  is  not  the  same  in  all  muscles. 
In  some  they  ran  in  direct  lines,  from  origin  to  insertion,  as  in  the 
rectos  abdominis  ; in  others,  such  as  the  pectorals,  they  converge 
from  a wide  origin  to  a narrow  insertion  so  as  to  concentrate  their 
useful  work  in  moving  one  point  Muscles  of  tho  former  group 
are  called  prismatic  or  bandlike  ; those  of  the  Utter,  triangular  or 
pyramidal.  In  a thin!  group  tho  fibre*  pass  obliquely  from 
origin  to  insertion,  so  that  their  action  is  decomposable  into  two 
components,  one  of  approximation  and  one  of  transUtion,  the  rela- 
tive sizes  of  which  depend  on  the  angle  of  the  slant  of  the  fibre 
with  regard  to  the  axis  of  the  bone  into  which  they  are  inserted. 
Owing  to  the  exigencies  of  the  formation  of  the  skeleton  most 
muscles  belong  to  some  species  or  other  of  this  third  class  of 
rhoraboidal  muscles.  A very  common  s|>ccial  caso  of  this  group  is 
that  of  ymnj/bnn  muscles,  in  which  a Urge  number  of  short  fibres 
are  attached  obliquely  to  au  elongated  tendon,  as  the  barbs  of  a 
feather  are  to  its  axis.  By  this  formation  the  number  of  short 
fibres  in  a slender  muscle  can  be  greatly  increased  without  ita 
becoming  unduly  thickened  at  any  ixrint.  There  is  a certain  small 
loss  of  useful  work  owing  to  the  obliquity  of  the  fibres,  but  this 
approximation-element  is  generally  a negligible  quantity,  being 
only  equal  to  the  product  of  tho  loroe  into  the  eine  of  the  angle, 
which  is  usually  very  small. 

One  or  more  nerves  or  blood-vessels  enter  into  each  muscle. 
The  point  of  entrance  ia  at  that*|x>t  at  which  the  muscle  moves 
least  on  the  contiguous  structures,  and  is  usually  on  .. 
the  aspect  which  is  farthest  from  the  surface,  ana,  in  ervous 
tho  case  of  the  vessels,  nearest  to  the  main  artery  of  taa 
the  limb.  The  nerve  on  entering  breaks  up  into  ******  *r 
branches  in  various  ways,  the  exact  pattern  of  division  *"PPv- 
de] tending  on  the  arrangement  of  the  fibres  in  the  muscle.  (See 
Disse  in  Joum.  of  Anat . Oct.  1897.)  Ultimately,  a nerve-twig 
passes  into  each  muscular  fibre  and  terminates  in  an  end  plate. 
The  proportion  between  tho  number  of  nerve  fibres  entering  a 
muscle  and  that  of  muscle  fibre*  is  in  tho  external  rectus  oculi 
1 : 8,  in  the  Boleus  1 : 350.  lu  general,  the  nerve  to  each  muscle 
comes  from  a single  souroe,  but  in  a few  cases  muscles  sre 
diploneural.  Thus  the  hrachialis  anticus  is  supplied  both  by 
median  and  musculo-apiral  nerves.  The  double  supply  generally 
indicates  tho  fusion  of  two  muscle  germs,  which  have  originated 
independently.  When  the  area  of  origin  of  a muscle  includes 
parts  which  are  discontinuous  or  inaejiendently  movable,  the 
portion  arising  from  each  such  part  remains  partially  separate 
From  the  rest,  and  the  muscle  becomes  two-headed.  This  condi- 
tion may  also  occur  from  the  interjection  of  a vessel  or  nerve,  or 
from  the  synthesis  of  separate  segmental  elements  in  the  ono 
muscle.  Iu  like  manner,  a double  insertion  may  arise  from  the 
separate  mobility  of  tho  structures  into  which  the  muscle  is  in- 
serted. Some  muscles  present  two  or  more  successive  fleshy  bellies, 
and  are  called  in  consequence  digastric  or  polygastric.  In  such 
cases  the  several  bellies  have  been  separate  morphological  units, 
and  have  independent  nerve-supplies. 


Connective  tissue*  are  derived  from  the  middle  embry- 
onic lamella  and  make  up  more  than  two- thirds  of  the 
Ixxly,  forming  its  framework  and  the  supporting 
skeleton  of  the  more  metabolic  and  physiologi- 
cally  active  elements  of  each  organ.  Every 
epithelial  layer  is  based  on  a lamella  of  this  tissue ; every 
muscular  fibre  is  sheathed  by  a connective  layer,  and  is 
attached  to,  or  acts  on,  the  connective  tissues  around  its 
extremity.  In  this  tissue  there  are  three  form-elements — 
(1)  cells,  which  are  usually  flattiah,  often  processed,  rarely 
or  never  contractile,  and  consist  of  a distinct  cell-wall  aud 
a comparatively  small  amount  of  protoplasm  ; (2)  inter- 
cellular substance,  copious  in  amount  aud  traversed  by 
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numerous  lympli  canals  ; and  (3)  fibres,  which  may  be  of 
two  kinds,  either  white,  non-extensile,  arranged  in  more  or 
leas  wavy  bundles  of  parallel  fibres,  or  yellow,  highly  ex- 
tensile and  resilient,  arranged  in  frequently  dividing  and 
uniting  bundles.  t , 

There  are  many  varieties  of  connective  tissue  in  the 
animal  body  (ace  i.  849  and  xil  6).  The  typical  form  is 
that  called  arwl-tir  ti**m  (Fig.  3).  This  consists  of  irregu- 
larly-interlaced wavy  bundles  of  white  and  yellow  fibres  in 
a copious  ground -substance,  through  which  are  scattered  a 
number  of  flatfish  or  branched  cells.  Wien  immature  the 
ground  substance  is  continuous  and  abundant ; but  in  tho 
adult  it  diminishes  and  becomes  broken  up  by  the  forma- 
tion of  gajis  or  spaces,  which  give  it  a somewhat  s]smgy 
texture,  so  that  it  can  be  inflated  with  air  or  infiltrated 
with  fluid.  This  tissue  is  almost  universally  diffused  in 
the  body,  varyiug  in  texture  in  each  part  according  to 
local  requirement*.  Under  each  layer  of  epithelium  it 
forms  a dense,  almost  structureless,  baxmenl  membrane. 


tain  but  little  protoplssm,  »ud  in  omscqaencc  they  easily  suffer 
necrosis. 

All  forms  of  connective  tissue  begin  as  an  indifferent 
embryonic  mesenebyma,  whose  subsequent  differentiations 
are  reactions  due  to  tbe  influence  of  environing  csotOoj 
conditions,  which  are  usually  definite  and  recog-  o/reoaec- 
nizable.  Hence  the  history  of  the  connective 
tissues  of  the  laxly  forms  an  important  chapter  in  dynamical 
ontogeny.  The  chemical  relations  of  the  different  forms 
of  connective  tissue  are  generally  characteristic.  The 
white  fibrils  and  ground-substance  of  areolar  and  white 
fibrillar  tissue  yield  gelatine  on  boiling,  cartilage  yi™* 
chondrin,  and  yellow  tissue  consists  of  a substance  which 
resists  acetic  acid  and  boiling  water,  and  is  named  elastm. 
The  animal  rwrt  of  bone  in  most  rejects  agrees  with  that 
of  white  fibrillar  tissue.  The  process  of  oasjhcatnm  las 
been  described  in  voL  l P-  355,  where  it  i»  noted  that  it 
may  take  place  either  in  cartilage  or  in  membrane.  1 his 
is  an  important  consideration  in  tbe  determination  of  bony 
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organs  its  meshes  are  numerous  and  fine,  contain-  homologies,  for  a bone  which  was  originally 
v . . . i u i i iaaii..  a diffanMit  order  from  one  wmeu 


In  some  — 0 

ing  entangled  in  them  large  masses  of  white  lymph-cor- 
puscles, which  congregate  and  multiply  in  these  spaces. 
This  form  is  known  as  adeiund  tissue.  In  some  regions 
groups  of  connective  tissue -cells  are  closely  packed 
together,  and  their  cell-contents  become  charged  with  oily 
or  fatty  material.  Masses  of  this  nature  make  up  adipose 
tissue.  In  other  cases  the  fibre  elements,  either  white  or 


It 


is  morphologically  of  a different  order  from  one 
started  as  a membrane.  The  reason  is  not  far  to  **“- 
is  not  that  the  processes  differ  intrinsically,  but  the  early 
stages  of  the  ancestral  history  recapitulated  in  its  embryo- 
irony  must  be  diverse  as  the  embryonic  tissue  has  J 
so  diversely  differentiated.  Tbe  history  of  the  progress  ot 
ossification  has  been  greatly  elucidated  by  the  use  of  the 
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yellow,  preponderate.  The  white  fibrillar  is  the  toughest  j Kdntgen  rays,  whereby  the  bony  nuclei  can  . 

tissue  in  the  body  ; a thread  of  it,  measuring  1 square  milli-  j their  first  formation,  and  their  growth  an< 
metre  in  section,  bore  without  rupture  a weight  of  8940  traced  in  the  living  adolescent.  nesses  of 

grammes,  while  a cord  of  yellow  tissue  broke  with  a weight  | In  some  cases  in  which  large  clefts  oocttr 
of  4040  grammes.  Cartilage  and  bone  are  special  varieties  1 areolar  tissue  the  tissue  forming  the  boundarw® ' 

’ ’ ' **  1 ,;J  consist*  mainly  of  tiattish  connective  cells,  which /SofmBtl0a 

in  some  cases  are  close  enough  to  simulate 
ment  epithelium.  Such  a layer  is  called  . 

hum  to  distinguish  it  from  the  true  epithelium.  3 hw  . 
though  etymologically  objectionable,  is  m the  mam  con- 
venient, and  is  in  general 
use.  These  clefts  are  of 
four  kinds — joint  cavities, 
bursa1,  sheaths  of  tendons, 
and  serous  cavities.  In 
joint  cavities  the  surfaces 
of  the  bone  are  covered 
with  cartilage,  and  have 
no  endothelial  coating,  but 
the  ligamentous  aide-wall 
of  the  joint  is  lined  with 
a specially  smooth  con- 
nective layer,  named  syn- 
ovial membrane  (Fig.  5). 

On  the  surface  there  are 
often  j etches  of  endothe- 
lium, although  never  ft 
continuous  layer  of  such 
cells.  Groups  of  undo 
theliul  cells,  however,  are 
often  clustered  on  fringes 
at  the  margin  of  the  bones 
in  these  cavities,  and  these 
secrete  a mucilaginous 
exudation  called  synoria 
(voL  L p.  833).  Bursas 

are  clefts  between  planes  . .u, 

of  firm  areolar  or  fibrillar  tissues  which  glide  on wWf 
The  important  factor  that  the  skoloton  must  present  a surface  of  | These  are  also  lined  by  synovial  membrane,  _ Kiipae 

■ulli.icnt  extent  to  give  attachment  to  the  imuclea  of  the  body  present  a continuous  endothelium  ; indeed,  in 

rnaktH  »t  necessary  that  tho  material  of  which  it  i«  mode  mimt  bo  ...  „ f,.w  of  the  synovta-secrew  * 

of  comparative  light**.  Bone  is  the  most  VMcuUr  form  of  con-  I tW  arc  on^v  represented  on  a few  ot  the  tendon-- 

nective  tnt&ue  and  the  most  active  in  nutritive  changes.  In  , processes.  The  same  is  true  of  the  Ml in 

general,  connective  tissues  arc  low  in  vitality  ; their  elements  oon  Serous  membrane*  form  a separate  category,  * » 


of  connective  tissue.  In  the  former  the  tissue  makes  solid 
masses,  in  which  the  cells,  either  separate  or  in  small  ; 
clusters,  arc  embedded  in  a hyaline  matrix  of  ground-sub-  j 
stance  with  or  without  fibrous  elements.  In  some  inverte- 
brates and  lower  vertebrates  a form  of  cartiluge  exists 
which  contains  mucin  instead  of  choudrogeu,  recognized  by 
its  staining  yellow  with  thionin.  Bone  is  characterized  by 
the  calcification  of  its  ground-substance,  which 
becomes  infiltrated  with  lime  salts,  while  for  the 
most  part  the  fibres  and  the  branched  connective  corpuscles 
remain  uncalcified  (see  voL  i.  p.  852).  The  physical  pro- 
perties of  bone  fit  it  in  an  eminent  degree  to  form  the 
skeleton  of  the  animal  body.  When  its  specific  gravity, 
its  breaking  limit  with  tensile  strain,  its  crushing  limit 
when  subjected  to  pressure,  and  its  modulus  of  elasticity 
are  compared  with  those  of  other  materials,  this  superiority 
becomes  apparent.  (See  Lesshaft,  TheoreL  Atutt.  Leipzig, 
1892.) 

In  the  following  table  the  numbers  in  the  second  and  third 
columns  are  the  weights  iu  pounds  avoirdupois  required  to  break 
or  crush  a square  rod  of  the  material  1 mm.  iu  diameter.  The 
modulus  of  elasticity  is  the  weight  iu  i*ounda  which,  if  thus*  sub- 
stances were  perfectly  elastic,  would  bo  required  to  lengthen  tho 
square  rod  to  twico  its  original  length.  To  com^re  these  so  as  to 
determine  the  skeleton-building  suitability  of  each  material,  tho 
number  in  each  column  should  bo  divided  by  the  specific  gravity  of 
the  mater. >1 : — 


Hutatance.  | 

tip.  Or. 

TeuaJls. 

Cradling. 

Elasticity. 

StCvl  . . . . 1 

7*816 

225 

3111 

| 46,300 

1 W rough  t-iron  . 

7-738 

90 

48 

1 41,887 

Cast-iron  . . 

7*207 

23 

100 

l 

1 Bone .... 

1 *70 

*20 

33 

1 5.291 

1 Oak  . . . . 

0 545 

14 

10*5 

j 2,125 

while  in 
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the  higher  vertebrae  the  coelom  or  body  cavity  which  they 
line  is  formed  by  a splitting  of  the  mesoblaat,  the  compara- 
tive embryology  of  this  cavity  shows  that  originally  in  the 
most  archaic  vertebrates  it  was  formed  by  the  outgrowth 
of  diverticula  from  the  primitive  gastrseal  cavity.  It  is 
consequently  possible  to  sustain  the  thesis  tliat  the  apparent 
dcilainination  in  the  higher  forms  is  duo  to  the  superposi- 
tion of  a series  of  processes  of  development  which  occur 
successively  in  the  lower,  but  simultaneously  in  the  higher 
vertebrate.  Hence  it  is  conceivable  that  the  lining  material 
of  the  coelom  may  be  not  an  endothelium,  but  a true 
epithelium.  The  same  may  possibly  be  the  case  in  the 
great  blood-vessels.  At  the  «une  time  it  must  be  re- 
membered that  it  is  not  possible  to  draw  hard-and-fast 
lines  between  the  derivatives  of  the  several  germ  layers, 
whose  distinction  tho  one  from  the  other  is  not  an  definite 
ns  was  once  imagined  Serous  membrane  is  always  lined 
by  a continuous  layer  of  ji&veinent  cells,  resembling  pave- 
ment epithelium  in  almost  every  respect,  and  the  same  is 
the  case  with  the  blood  and  lymph  vessels. 

Splanchnology. 

A mass  made  up  of  various  tissues  united  so  as  collec- 
tively to  discharge  some  special  function  is  called  an  organ. 
l*roxinmteily  the  human  body  consists  of  an  assemblage  of 
organs  arranged  in  a definite  manner,  and  the  study  of  tho 
structure  of  these  organs  and  of  their  relative  positions 
constitutes  the  subject-matter  of  Descriptive  Anatomy. 
Organs  may  be  classified  physiologically  according  to  their 
flrim  respective  offices  into  seven  groups— (1)  those  of 
protection  and  support  (skeletal) ; (2)  of  motion 
< muscles);  (3)  of  sensation,  the  seats  of  the  reactions 
dejiendent  on  and  related  to  sensation  and  psychic  process 
(nervous)  ; (4)  those  whereby  food  is  taken  in  and  assimi- 
lated (digestive)  ; (5)  those  whereby  the  nutritive  material 
is  distributed  to  the  tissues  (circulating) ; (6)  those  whereby 
waste  products  are  got  rid  of  (eliminative) ; and  (7)  those 
by  which  reproduction  takes  place.  Morphologically, 
organs  may  be  divided  into  two  groti|>s,  according  to  their 
relation  to  tho  originally  segmented  constitution  of  the 
body.  The  human  body,  like  that  of  all  vertebrate 
amnia].*,  made  up  of  a chain  of  segments,  each  of  which 
is  more  or  less  built  on  a common  plan.  The  organs  of 
the  1st,  2ml,  3rd,  5th,  and  some  of  those  of  the  6th  group 
are  segmental  in  original  plan,  although  in  the  course  of 
development  this  characteristic  lias  become  obscured. 
Those  of  the  4th  and  7th,  and  some  of  those  of  the  6th 
group  show  no  sign  of  ever  having  been  segmented  at  any 
stage  in  their  ontogeny. 

I.  Organs  of  Protection  and,  Support. — All  the  active 
tissues  of  the  body  are  supported  on  a framework  of  con- 
nective tissues,  or  else  arc  contained  io  k;jucch  bounded  by 
laroellie  of  these  tissues,  which  thus  constitute  the  skeleton 
of  the  organism.  (The  word  skeleton  is  popularly  limited 
to  the  bony  framework,  but,  morphologically,  all  the  con- 
nective tissues  are  equally  parte  of  the  vertebrate  skeleton.) 

A layer  of  extremely  condensed  areolar  tissue  invests  the 
whole  body,  forming  tho  true  skin,  cutis  or  dermis.  This 
is  truly  skeletal,  and  in  some  lower  vertebrates  is  the  only 
tissue  in  which  ossification  occurs.  Beneath  this  is  a laser 
layer,  also  of  areolar  tissue,  differing  from  the  last  chiefly 
|n  its  lesser  density,  in  its  containing  more  or  less  fat  in 
its  meshes,  and  in  its  being  traversed  by  vessels  and 
nerves,  which  do  not  end  in  it  as  they  do  in  the  denser 
rutia  which  invests  it.  This  layer  is  called  superficial 
Jaicta,  and,  like  the  skin,  it  is  continuous  over  the  whole 
l>ody. 

Beneath  the  superficial  fascia  there  is  in  most  parts  of  ! 
the  body  a firm,  thin  layer  of  white  fibrillar  tissue,  which 
«reers  the  muscles  and  is  attached  to  those  prominences  I 


of  bone  which  project  beneath  tho  skin.  To  this  the  name 
deep  fascia  is  given.  Partitions  of  this  material  dip  in 
between  groups  of  muscles,  and  are  called  intermuscular 
septa.  ^ Other  lamella}  form  sheaths  for  vessels,  nerves, 
and  viscera.  The  deeper  connective  tissues  forming  the 
main  axis  of  tho  body,  to  which  the  name  skeleton  is 
commonly  limited,  are  composed  of  bone,  cartilage,  and 
fibrous  tissues,  anti  are  disposed  segmeti tally.  They  con- 
sist (1)  of  tho  vertebral  column,  and  (2)  of  the  skeletal 
walls  of  the  two  great  tubes  of  which  the  vertebrate  body 
is  made  up,  the  dorsal  or  neural,  and  tho  ventral  or 
visceral.  Tho  walls  of  these  tubes  are  united  to  the  in- 
vesting layers  of  deep  fascia  by  four  longitudinal  parti- 
tions—one  mediodorsid,  one  medio  ventral,  and  two  lateral 
— subdividing  the  body  wall  into  four  areas,  two  dorso- 
lateral and  two  ventrolateral. 


At  their  first  appearanco  in  the  embryo  the  continuity  and  seg- 
mcntal  arrangement  of  these  connective  masses  and  partitions  is 
obvious  ; but  in  their  later  conditions,  when  parts  of  this  skeletal 
apparatus  are  transformed  into  cartilage  and  Done,  though  to  some 
extent  appearances  of  segmentation  still  persist,  yet  thwso  are 
often  of  derivative  origin,  and  do  not  coincide  with  the  primary 
aegmental  divisions.  For  in  the  course  of  development  tho  primary 
interoegmeutol  clefts  aro  in  part  seen  to  fado  and  a 
secondary  series  to  appear ; these,  instead  of  ooincid- 
ing,  are  for  the  moat  part  altemato  with  them.  This 
secondary  segmentation  occurs  especially  in  tho  tissue  around  the 
notochord  or  tmsegmentod  axial  rod  {vol,  i.  p.  830).  This  note- 
chord  is  no  part  of  the  skeleton  ; it  was  originally  a canal,  but  in 
tho  absence  of  any  animal  which  preserves  this  structure  as  such  it 
is  difficult  to  understand  what  was  its  original  function  (Fig.  6). 


Fkj.  fl. — Diagram  eonatmetad  from  nrrenil  arc t ion*  of  the  vertebral  region 
of  tbo  embryo  shark.  aiioaJng  Uie  format  ion  of  vertebisl  bodies  (rA)  around 
the  notochord,  by  the  rearrangement  of  the  scleivbhul*  or  inner  cells  of 
the  original  protovrrtrbra,  the  line*  Df  negmentaticn  of  those  rearrangt-d 
segment*  being  alternate  with  th'vw  of  the  original  protorertebra,  a*  ilxno 
between  the  oiuacle  platoa  (irt.p.)  and  cub*  pUt/w  ('■«*.),  from  which  the 
imanculsr  system  and  dermis  aro  respectively  developed.  The  eplblast  gives 
rise  to  the  cqtiele.  Detween  the  muscle  layer  and  the  culls  layer  Is  tho 
segmented  portion  of  the  corlotu. 

It  probably  was  an  archaic  form  of  alimentary  canal,  around  which 
were  dis;Misc<l  tho  segmented  skeletal  and  other  tissues.  The  con- 
nective tissue*  which  surround  it  becomo  the  successive  vertebral 
bodies,  and  their  uniting  fibrous  discs,  from  the  former  of  which 
tho  neural  arches  projoet  Uorsally,  and  tho  costal  or  rib  arches 
vcntrolly. 

To  the  description  of  tho  vertebral  column  in  vol.  i.  p.  821  it 
is  only  necessary  to  arid  that  the  morphological  relationships  of 
tho  parts  in  snocensive  vertebra  aro  not  so  simple  yerttKr- 
as  they  appear  at  first  sight  Each  vertebral  body 
originates  as  two  aeparato  elements — one  a perichordal  ring, 
arising  in  two  symmetrical  parts,  ono  on  each  side  of  the  noto- 
chord, and  a second  or  hypochordal  arch  connected  with  the 
bases  of  the  neural  and  visceral  arches,  lying  on  tho  ventral  side 
of  tho  perichordal  elements  and  on  a level  with  tho  interval 
between  contiguous  perichordal  ring*.  Tills  hypochordal  element 
merges  with  tho  perichordal  in  all  vertebra,  except  the  first 
cervical.  In  this  it  remains  separate  and  ossifies  as  tho  anterior 
arch  of  the  atlas,  while  the  corresponding  perichordal  ring  be- 
comes the  odontoid  process  of  the  axis.  The  successive  vertebra 
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throughout  tho  whole  column  cons*i»t  of  comparable  parti  modi- 
fied in  each  region  to  suit  the  mechanical  condition  of  tho  region. 
The  most  variable  portiou  of  each  vertebra  is  tho  transverse 
prooeaa,  an  outgrowth  from  the  base  of  the  neural  arch,  which  w 
usually  multiple.  It  is  not  so  much  a morphological  unit  as  a 
variably-arranged  area  for  the  attachment  of  oblique  intervertebral 
muscles.  In  the  cervical  region  it  is  tripartite— (1)  ita  dorsal 
portion,  existing  as  a mere  roughness  on  the  dorsal  aide  of  tho 
articular  maw  for  muscular  attachment ; (2)  iU  ventral  portion  is 
fused  with  the  rudimcntal  costal  process  ; and  (3)  ita  intermediate 
jurt,  which  projects  into  the  lateral  septum,  is  joined  at  its  lateral 
end  to  the  ventral  portion,  bounding  with  it  a hole  for  the  ascent 
of  the  vertebral  artery.  In  tho  thoracic  region  tho  parts  oorre- 
■ponding  to  the  1st  and  3rd  of  these  elements  unite  into  a single 
transverse  process,  while  the  ventral  part  is  flattened  into  a costal 
articular  facet  The  rib*,  which  are  detached  extensions  of  these 
costal  processes,  do  not  really  articulate  with  the  bodies  of  tho 
vertebrae,  but  in  total  vertebra*  it  can  be  seen  that  the  entire  rib 
articulation  is  on  the  neural  side  of  the  suture  between  the  neural 
arch  and  the  centrum  or  body.  Tho  throe  elements  are  distinct 
in  tho  12th  thoracic  verteonc.  In  the  lumbar  region  tins 
ventral  part  is,  as  in  the  cervical,  inseparable  from  the  costal 
clemeut,  making  with  it  the  process  that  is  usually  erroneously 
described  as  the  transverse  process.  The  two  others  exist  as  rough 
spurs,  called  respectively  the  mammillary  and  accessory  processes. 
The  human  vertebral  column  In  ita  earliest  stage  consists  of  thirty- 
eight  vertebra.  Of  these  the  two  hindmost  vanish  before  chondri- 
fixation  takes  place,  and  the  four  which  precede  these  unite  into 
an  irregular  mass,  tho  last  of  the  four  pieces  of  tho  coccyx. 

The  appendicular  skeleton  is  described  in  vol.  i.  p.  838.  The 
morphological  nature  of  tho  vertebrate  limb  is  still  a disputed 
paint ; but  tho  balance  of  evidence  is  in  favour  of 
Aafuro  of  Jjalfour’e  theory,  tliat  each  limb  is  tho  surviving  part, 

' m anterior  or  posterior,  of  a lateral  ridge,  which  originally 

extended  along  the  eiae  of  the  vertebrate  body,  and  each  consists 
of  material  derived  from  at  least  seven  suocossivo  segments. 
Gegenbaur,  however,  has  made  out  a plausible  case  for  the 
hypothesis  that  tho  limbs  arc  modifications  of  tbo  processes 
of  a gill  arch,  and  Graham  Kerr  has  proposed  to  regard  the 
limbs  as  derived  from  external  gills  {Proc.  (Jamb.  Philoaoph . Sac. 
1889). 

Tho  |iarts  of  tho  skeleton  of  the  human  fordxmb  present  certain 
character*  which  distinguish  them  from  those  of  other  mammals. 
The  scapula  is  longitudinally  elongated  and  transversely  short,  so 
that  its  maximum  breadth  only  equals  about  0'70  of  the  leugth. 
This  “scapular  index”  is  usually  greater  in  the  black  races,  and 
is  higher  in  the  fottui  than  in  the  adult.  The  humerus  in  man 
exceeds  tho  radius  in  length  as  1 :0*7,  the  numerical  relation 
being  known  as  the  hutnoro- radial  index.  This  also  is  larger  in 
the  lower  races.  The  human  thumb  is  perfectly  oppoeable  to  the 


flattened,  a condition  which  is  called  platymeria.  Its  degree  i* 
indicated  by  the  excess  of  the  coronal  over  the  sagittal  diameter 
in  this  region.  . 

The  tibia  in  most  civilized  races  is  triangular  m the  section  or 
its  shaft,  but  in  many  savage  and  prehistoric  races  it  is  two- 
edged.  The  condition  is  named  platunumia,  and  is  indicated  by 
the  proportional  excess  of  the  sagittal  orer  the  coronal  diamoter. 
The  total  tibia  has  its  head  slightly  bent  backwards  with  regard 
to  the  shaft,  a condition  which  usually  disappears  in  the  adnlt, 
but  which  is  shown  by  the  prehistoric  tibiae  found  in  the  care  of 
Spy.  In  races  that  squat  on  their  heels  the  front  margin  of  the 
lower  end  of  the  tibia  is  marked  by  a small  articular  facet  for  the 
neck  of  the  astragalus. 

The  Jitmla  is  a variable  bone.  In  prehistoric  and  satspe  races 
its  several  surfaces  are  often  deeply  channelled.  In  total  Ul* 
its  lower  ankle-swelling  is  smaller  than  the  inner  ankle  of  the 
tibia,  bnt  this  relation  becomes  reversed  in  the  adult  The 
human  foot  is  plantigrade,  the  metatarsal  lone  of  the  great  toe 
toing  nearly  parallel  to  those  of  the  other  toes,  unlike  those  of 
the  anthropoids.  Very  often  in  tho  adult  tho  second  and  third 
phalanges  of  the  little  toe  are  ankylosed  together.  This  is  no 
new  thing  nor  is  it  necessarily  a product  of  civilization.  The 
writer  has  found  it  thirty  times  in  the  feet  of  ancient  Egyptians, 
and  once  in  those  of  an  aboriginal  Australian.  The  mtcrmerobral 
relation  of  humerus  ami  femur  is  important  in  physical  anthro- 
pology, as  are  also  the  relative  lengths  of  the  femur  an/  u,.4r 

The  varieties  of  cranial  shape  which  are  distinctive  of  the  different 
races  of  mankind  are  due  especially  to  the  interaction  of  four 
factors — (1)  brain  size  and  shape  ; (2)  dental  size  and  stall. 
deffreeof  development  of  the  muacleof  mastication  ; (3)  , 

tho  sizes  of  tho  several  sense  organs : and  (4)  Uib  aizea  and  Mt*” 
of  certain  muscular  into.  The  methods  commonly  in  « 
estimating  these  varieties  are  numerical  indoaoa,  .Inch  are  <» 
centesimal  relations  of  rertain  measurements.  These  ate  con- 
venient, although  often  fallacious.  Thus,  (or 
cenhaly  or  broad-hesdedneas,  indicated  by  the  breadth  . ? ... 
than  -so  of  tho  length,  may  1»  due  to  the  aumvel  of 


character,  as  in  Negritos,  hr  to  a s.eondary  i nr r case  \n  tT  t : 
of  the  hinder  part  of  the  frontal  cerebral  lobea,  *»  tn  the  TcoMnlo 
Europeans.  Similarly  dolichocephaly  , r fmntal  and 

undor/of  the  length)  may  be  due  to  increased  length  of fmnlal 

parietal  area,  of  the  brain  (indicated  by  inched 

length),  or  to  diminution  of  the  parietal  jpridtli  a 
occipital  length.  Moat  other  *“  **" 

hitherto  made  arc  equally  faulty. 


icngtti),  or  to  aiminuuou  «« 

occipital  length.  Most  other  composite  cranial  mcatrarcmceta 

* 'therto  made  arc  equally  faulty.  

The  human  skull  i»  frequently  the  subject  of. '““'Jtv 
to  premature  union  of  some  of  its  sutures  constraining  g 
Thus,  if  the  two  parietal*  unite  in  total  life  or  infancy, 
becomes  sc afthocephalic,  as  represented  m voL i.  P-  < %bort 

me  rower  races,  i nc  rmman  uiumn  is  penecuy  oppoeame  to  me  When  the  union  is  of  the  coronal  suture,  the  skul  , . . Qn;te 

other  digits  as  is  that  of  no  other  vertebrate.  There  are  normally  : and  high,  or  tbyraocrjthalic ; if  tho  halves  oi  tn  _.„T*..iirai 

-r-L‘  . y_  ah.  t. . *--» . before  birth,  it  is  wedge-»h*ped  or  <n>Jrr^«/ic.  1W 

theory  of  tho  skull  has  been  discussed  (vol.  I.  p-  831/,  . 

definitely  abandoned  by  all  morphologists.  On  t c .i,nnd 
the  original  segmentation  of  the  cephalic  region  to*  . m0„g 
antly  demonstrated ; the  only  difference  of 
observers  has  been  in  the  estimation  of  the  number  ojegm 
the  cephalic  region  of  the  primitive  vertebrate.  Th« ^.Smneus 
however,  had  lost  their  distinctness  even  before  the 
cranium  had  become  developed,  so  that  there  is 
value  in  the  elements  of  this,  still  lea*  in 


eight  boneB  in  the  human  carpus,  bnt  embryonically  a ninth 
or  oar  central*  is  present  in  vestige,  fusing  at  an  early  period 
with  the  scaphoid  or  semilunar,  and  only  remaining  distinct  as 
a rare  anomaly,  although  ita  rudiment  is  by  no  means  uncommon. 
The  pisiform  bone  of  the  human  carpus  is  in  all  probability 
the  reduced  vestige  of  an  obsolete  eixth  digit,  and  is  not,  as 
has  been  supposed,  a sesamoid  bone.  Tho  hip-bone  presents 
markedly  different  characters  in  the  two  sexes,  which  con  be 
recognized  as  early  a*  tho  fifth  month  of  total  life.  On  account 
of  these  difference*  the  shape  of  th©  cavity  of  tho  pelvis  bounded 
hv  these  hones  is  also  distinctive,  even  in  the  totua.  In  tho 
males  of  the  white  races  of  mankind  the  sagittal  (antcro-poeterior) 
length  of  the  pelvis  is,  in  average  cases,  to  the  coronal  (transverse) 
length  as  80 : 100 ; but  in  those  of  the  block  races  it  is  related 
as  95  : 100.  A slight  difference  has  been  observed  in  the  level  of 
the  articulation  of  tho  hip-bone  with  the  sacral  vertebra  at 
different  periods  of  life,  the  tendency  being  for  tho  former  to  rise 
to  a higher  level  as  development  advance*.  In  the  earliest  period 
of  fietal  life  at  which  these  elements  can  be  distinguished  tho  first 
sacral  vertebra  is  not  at  all  involved  in  the  articulation  ; but  as 
age  advances  it  gradually  becomes  included  in  tho  joint,  and 
occasionally  the  twenty -fourth  vertebra  becomes  also  on  one  or 
both  sides  airectlv  articulated  to  the  hip-bone,  and  correspondingly 
incorporated  in  the  sacrum. 

The  femur  constitutes  usually  about  0*275  of  the  individual 
stature  ; but  this  proportion  is  not  constant,  as  this  bone  form*  a 
larger  clement  in  the  stature  of  a tall  than  of  a short  man.  The 
iln®**1  femur  presents  also  a concave  popliteal  surface,  thus 
differing  from  that  of  Pithecanthropus,  whose  popliteal  surface  is 
convex.  In  the  Union  of  some  races  the  dorsal  ridge  of  the  thigh- 
bone (lima  aspen)  projects  as  a prominent  crest  causing  the  bono 
to  appear  iiilastered,”  a condition  the  amount  of  which  is  in- 
durated by  the  increased  relative  length  of  the  sagittal  to  the 
coronal  diameter  of  the  bone,  Pilaatering,  though  characteristic 
of  lower  and  primitive  race*  of  man,  is  never  found  in  the  anthro- 
poids. 1 tie  upper  third  of  the  femur  in  some  races  is  aigUtally 


The  only  place  in  which  segmental  elements  can  u* “T”“*ftional 
is  in  the  occipital  region,  which  is  in  structure 


to  dlstinguiihrd 
transitional 
an  excellent 


between  the  fiead  and  vertebral  column.  (Fo  - . 

account  of  the  human  skull,  in  which  the  ninny  . 

logicul  details  due  to  recent  investigation  ere  set  I a 
Spec  in  Bardelrfvns  Hambuch  der  Anal,  i,  2.)  , byte 

To  the  account  of  th.  joint,  and  lisamoots  of  th.  1 

in  vol.  i.  p.  834,  it  ncdonlv  I*  added  that  1, cam.nl*  at* 
all  of  the  same  morphological  value.  The  capsules  o jointi. 
most  of  the  joint*  are  derived  from  the  conneetne  »jcn)Br 

tissue  which  forma  the  circumference  of  the  P”m  « ^ or 

cleft  in  the  embryo  (vol.  i.  p.  833,  Fig.  18 
lateral  ligaments  are  often  of  secondary  ^ 

displaced  tendinous  appendages  to  muscles  or  interm  whkh 
or  fW  bi  flw.  <v»rm*rtive  abcaths  of  muscle* 

The  fraction  of 


rcuDiMnmw  vi  r-;  - oP 

ol.fl  in  th.  embryo  (voL  i.  I* 

* or  int 

or  they  may  evi-n  to  the  connective  eheaths  < 
have  lost  their  fleshy  substance.  The  function  , 

chiefly  to  supplement  the  muscles  in  protecting  nQMworihy 

generally  weak  where  the  muscle*  arc  strong,  and  it  1 . th* 

that  joints  are  more  frequently  dislocated  at  tlm  place. cnt< 
muscle*  are  feeblest,  irrespective  of  the  strength  1 illustrated 
The  menisci,  who*©  formation  lias  been  referred  to  an  . . 0f  an 
in  vol.  L (n.  833,  Fift- 17),  an.  not  «lwaj-a  th.  wml'1* 
interiectea  layer  of  the  capsule  ; in  some  cases,  as  in  contain 
cartilage  tot  ween  the  nlna  and  carpus,  the  cartilage  } ^ 

a vestigial  skeletal  element,  and  the  same  may  be 
stcrno-clavicular  cartilage. 
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XL  Muscular  System  (see  vol.  L p.  834  ay.). — The  volun-  passing  down  in  the  line  of  the  middle  finger,  whereas  in 
t*ry  muscles  of  the  body  may  be  grouped  in  three  series — the  foot  the  axis  from  and  to  which  the  muscles  draw  the 
those  derived  from  the  muscle  plate  of  the  protovertebr® ; toe  passes  down  in  the  line  of  the  second  toe. 
those  originating  in  the  somatopleure  ; and  those  originat-  The  muscles  which  are  derived  from  the  ncphromeric 
ing  in  the  ncpluromere  or  region  of  the  segmental  organs,  region,  sometimes  called  hypaxial  or  hyposkeletal  muscles, 
The  muscles  arising  in  the  splanchnoplcure  are  the  un-  are  a few,  small  aberrant  somatopleural  slips  which  lie  on 
striped  muscles  of  the  viscera.  the  ventral  face  of  the  vertebral  Indies  and  pedicles,  such 

From  the  muscle  plates  arise  the  axial  musclesof  the  dorsal  as  the  longus  eolli  and  others  on  the  same  horizon.  They 
scries,  including  the  deeper  layers  of  the  muscles  of  the  back,  are  innervated  by  branches  from  the  ventral  divisions  of 
The  orbital  muscles  also  originate  from  cephalic  muscle  the  segmental  nerves. 

plates.  In  the  trunk  this  series  is  trilaminar,  including  The  muscles  of  the  human  body  exhibit  very  many 
(a)  the  longitudinal  muscles  of  the  spinal  column,  (6)  the  varieties,  an  exhaustive  study  of  which  is  given  in  lx* 
intermediate  oblique  series  of  semispinales  and  multifidi,  Double’s  Variations  du  systems  musculaire  tie  I'homme, 
and  (c)  the  deep,  short  interspinal  and  rotator  muscles,  1897. 

which  stretch  from  vertebra  to  vertebra.  All  these  are  III.  The  Nervous  System. — Considerable  advances  in 
innervated  by  the  dorsal  branches  of  spinal  nerves,  and  knowledge  and  some  changes  in  interpretation  have  been 
they  are  limited  doraally  by  the  strong  dorsal  fascia,  and  made  since  the  writing  of  the  remarks  in  vol.  i.  pp. 
ventrally  by  the  lateral  intermuscular  septum.  858-884.  The  vertebrate  body  in  its  early  embryonic 

The  somatopleural  muscles  originate  in  the  body  wall  stages  is  made  up  of  a succession  of  segments,  in  each  of 
beyond  the  edge  of  the  muscle  plate.  As  it  is  from  this  which  there  is  a segmental  nerve  distributed  to  the  parts 
structure  that  the  limbs  are  outgrowths,  these  muscles  of  the  segment.  In  process  of  development  irregularities 
may  be  divided  into  two  scries — those  of  the  trunk  (ventro-  in  the  growth  of  the  component  elements  obliterate  or 
axial),  and  those  of  the  limb  (appendicular).  They  are  obscure  the  definition  of  the  primitive  division ; but  there 
all  innervated  from  the  ventral  branches  of  the  spinal  is  reason  to  suppose  that  the  nerve  constituents  are  more 
nerves  and  lie  on  the  ventral  side  of  the  lateral  septum,  constant  in  arrangement,  and  furnish  more  accurate  indi- 
These  muscles  are  divided  into  laminae.  A superficial  cations  of  the  original  segmentations  than  do  the  other 
external  oblique  layer  is  continued  in  the  thoracic  region  ■ tissues  or  organs.  In  the  head,  where  the  traces  of  original 
over  the  riba.  A second  or  internal  oblique  layer  becomes  segmentation  are  practically  obliterated,  owing  to  the 
intercostal  in  the  thorax.  A third  or  transverse  layer  lies  rapidity  with  which  change  succeeds  change  in  early 
on  the  visceral  side  of  the  riba.  On  either  side  of  the  embryogeny,  almost  our  only  guide  to  unravel  the  morpho- 
medio- ventral  line  these  three  layers  arc  represented  by  a logical  history  is  that  furnished  by  the  cranial  nerves, 
continuous  mass,  the  rectus  abdominis,  from  which,  some-  The  course  of  a typical  segmental  nerve  is  described  in 
times,  the  pyramidalis  is  a superficial  and  partial  delamina-  voL  i.  p.  867.  Such  a nerve  traced  centripetal ly  resolves 
tion.  Occasionally  there  is  a superficial  lamella  attached  itself  into  two  roots,  a dorsal  and  a ventral,  cloee  to  its 
to  the  akin — the  panniculus,  or  skin  muscle — which  is  only  place  of  connexion  with  the  spinal  cord.  The  fibres 
a delamination  of  the  superficial  layer,  as  shown  by  its  making  up  the  ventral  root  enter  the  spinal  cord  along 
development  and  innervation.  The  limb  muscles  are  con-  its  anterolateral  groove,  are  continued  into  the*  grey  matter 
tinuations  of  the  supracostal  stratum,  modified  by  their  of  the  anterior  horn,  and  prove  to  be  the  axons  of  the 
connexions  with  the  bony  parts  of  the  limb.  They  are  large  branching  cells  of  that  horn.  These  neurones  form  the 
throughout  divisible  into  a dorsal  and  a ventral  series,  efferent  or  motor  system  whose  terminal  tufts  are  enclosed 
each  of  which  is  innervated  by  branches  derived  respeo*  in  the  fibres  of  the  voluntary'  muscles  and  other  structures 
tively  from  posterior  and  anterior  divisions  of  the  ventral  throughout  the  body’.  Some  of  tho  efferent  axons  of  a 
trunks  of  the  spinal  nerves  of  the  segments  represented  in  spinal  nerve  end  in  tufts  beside  the  dendrites  of  nerve-cells 
the  limbs.  Those  who  hold  the  Gegenbaur  or  Graham  clustered  in  small  visceral  ganglia,  which  are  arranged  in 
Kerr  hypothesis  regard  tho  multiple  innervation  of  the  a chain  on  the  ventral  surfaces  of  the  vertebral  bodies, 
limb  as  evidence  of  the  secondary  annexation  of  other  To  these  the  name  sympathetic  ganglia  is  given.  The 
nerves,  in  consequence  of  a gradual  slipping  backwards  of  axons  of  these  cells  are  distributed  to  viscera  and  vessels, 
the  limb.  These  dorsal  and  ventral  muscles  of  the  limb  The  fibres  making  up  the  dorsal  root  are  in  essence 
are  grouped  into  those  attached  to  the  limb  girdle  and  processes  of  cells  which  form  a series  of  ganglia  close  to 
those  which  extend  to  the  first,  second,  or  to  the  terminal  the  poetero-lateral  groove  of  the  cord.  Each  coll  of  these 
elements  of  the  limb  ray.  There  is  a certain  general  ganglia  gives  off  a short  process,  which  divides  into  two 
resemblance  between  the  muscles  of  the  two  limbs  as  they  branches  that  diverge  from  each  other  nearly  at  right 
arise  from  similar  muscles-sheets  j but  as  in  all  laud-  > angles,  like  tho  component  halves  of  the  horizontal  stroke 
animals  the  fore  and  hind  limbs  are  of  necessity  different  of  the  letter  T.  One  of  these  is  tho  fibre  we  have  traced 
in  their  mechanical  relations,  the  role  of  tho  fore  and  hind  from  the  periphery  as  the  sensory  element  of  the  spinal 
limbs  being  essentially  different  in  quadrupedal  progres-  nerve ; tho  other  passes  into  the  spinal  cord,  there  to  break 
»ion,  these  sheets  from  the.  first  have  undergone  cleavage  up  and  to  be  connected  synaptically  with  the  neurones  of 
in  different  ways.  Therefore,  it  is  not  possible  precisely  other  systems.  Tho  primordial  segmentation  of  the  verte- 
to  homologate  the  different  muscles  of  one  limb  with  brato  nervous  centres  has  become  overlaid  and  masked  by 
their  equivalents  in  tho  other.  The  innervation  of  these  the  development  of  groups  of  neurones,  which  combine, 
sheets  of  muscle,  however,  shows  that  around  the  shoulder  coordinate,  and  otherwise  influence  the  relations  of  the 
or  hip  there  are  four  groups,  which  may  generally  be  called  segmental  nerve-cells.  This  is  true  of  the  spinal  cord, 
abductor,  adductor,  flexor,  and  extensor ; in  those  around  but  much  more  so  of  the  brain. 

the  elbow  as  well  as  in  those  of  tho  hand  or  foot  there  are  As  an  account  of  the  spinal  cord  has  been  given  in  vol. 

three  series,  although  two  of  these  are  confluent  in  the  leg,  i.  p.  865,  it  is  only  necessary  here  to  trace  the  courses  of 

where  also  the  radial  marginal  group  of  muscles  is  absent  the  component  systems  of  neurones  in  terms  of  SpJaMi 

An  important  difference  is  to  bo  noted  between  the  muscles  the  part*  of  the  cord  there  described:  (1) 

of  the  hand  and  foot  iu  the  position  of  the  axis  of  move-  Around  the  dendrites  of  the  large  cells  of  the 

nient  of  the  digits.  In  tho  hand  the  short  muscles  are  anterior  horn  are  the  end-tufts  of  axons,  which  can  be 

arranged  so  as  to  adduct  to,  or  to  abduct  from,  an  axis  traced  up  to  tho  medulla  oblongata.  These  collectively 
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form  a thick  white  band,  the  crossed  pyramidal  tract,  that 
lies  on  the  lateral  side  of  the  dorsal  horn.  When  it 
reaches  the  apex  of  the  pyramid  in  the  medulla  oblongata 
the  component  fibres  cross  to  the  opposite  side,  decussating 
with  those  of  the  corresponding  bundle  of  that  aide  and 
ascending  in  the  pyramid  of  the  opposite  side  (vol.  i.  p.  870); 
then  passing  forward  through  the  pons,  crus  cerebri,  and 
through  the  middle  of  the  corpus  striatum,  they  end  in  peri- 
karyons in  thecerebral  cortex.  These  cortical  cellsarecloscly 
linked  together  by  numerous  commissural  and  association 
neurones,  to  be  described  hereafter.  By  these  fibres  the 
cortex  cerebri  is  brought  into  relation  with  the  voluntary 
muscles,  there  being  but  two  interruptions  in  the  circuit. 
(2)  Other  axons,  ending  about  the  same  group  of  anterior 
horu  cells,  pass  across  at  once  to  the  opposite  side  of  the 
spinal  cord,  and  then  ascend  in  the  mesial  part  of  the 
white  tract  bordering  the  ventral  fissure.  They  run  up  in 
the  pyramid  of  their  own  side,  and  otherwise  follow  a 
course  comparable  with  those  of  the  last  set.  These  make 
the  direct  pyramidal  tract . (3)  A wide  curved  band  of 
white  spinal  cord  sulwtance  stretches  from  the  outside  of 
the  direct  pyramidal  tract  outside,  and  in  front  of  the 
ventral  horn,  as  far  as  the  edge  of  the  crossed  pyramidal 
tract.  This  consists  of  the  uxoas  of  shorter  neurones, 
which  begin  in  nerve-cells  in  the  grey  matter  of  the  cord 
at  different  levels.  Some  of  these  axons  cross  in  the 
anterior  commissure  to  the  opposite  aide,  while  others  pass 
down  in  this  tract  to  end  by  synapsis  with  the  dendrites 
of  the  cells  of  the  ventral  horn  ; thus,  although  this  vtntro- 
lateral  association  tract  is  apparently  a continuous  mass, 
it  is  made  up  of  shorter  and  more  varied  axons  than  the 
foregoing.  These  three  tracts  agree  in  being  descending 
tracts  coming  from  nerve- cells  on  a higher  level  and  in 
being  connected  with  the  ventral  horn-cells  by  synafises, 
and  thereby  with  the  motor  nerve  roots  arising  from 
them.  (4)  Two  groups  of  axons,  mostly  ascending,  are 
closely  related  to  these,  and  spring  from  the  cells  of  the 
lateral  cell  column  of  Clarke  (vol.  L p.  866),  whose  den- 
drites are  contiguous  with  those  of  cells  in  the  ventral 
part  of  the  column.  These  axons  form  a thin  layer  on  the 
lateral  surface  of  the  cord  between  the  dorsal  and  ventral 
nerve  roots,  and  they  extend  on  the  same  side  into  the 
restiform  body  of  the  medulla  oblongata  above,  by  which 
they  pass  into  the  cerebellum.  By  this  cerebellar  tract  the 
neurones  of  the  cerebellum  are  associated  with  the  spinal 
nerve  system ; and  it  lias  been  inferred  from  exjieriment 
that  these  are  connected,  in  some  way  as  yet  unknown 
with  the  co-ordination  of  muscular  actions.  (5)  From  the 
cells  of  the  ganglia  above  described,  which  form  the  seg- 
mental origins  of  the  sensory  fibres  constituting  the  dorsal 
roots  of  the  spinal  nerves,  we  have  already  seen  that 
T-shaped  processes  arise.  The  inner  branch  of  each  of 
the:<e  passes  centripetally,  and  forms  the  link  between  the 
ganglion  of  the  root  and  the  spinal  cord.  The  continua- 
tions of  these  form  almost  all  the  white  matter  that  lies 
internal  to  the  dorsal  roots.  Most  of  these  fibres  run  uji- 
warda,  but  some  descend  to  form  synapses  with  dorsal 
horn-cells  on  a lower  level.  These  send,  as  they  pass  along, 
collateral  branches  into  the  grey  matter  of  the  dorsal  horn 
to  end  around  the  nerve-cells  there.  Neurones  of  this  j 
grey  matter  in  turn  send  axons,  which  terminate  above  in 
tmu  about  the  cells  of  the  posterior  columns  of  the 
medulla  oblongata,  and  these  again  send  axons  in  the 
*7,  of  . crus  cerebri,  to  end,  after  interruptions  in  the 
thalamus,  m tufts  about  some  of  the  smaller,  deeper  cells 
of  the  cerebral  cortex.  Thus  the  effect  of  an  efferent 
impure  whde  for  the  most  part  projjagated  upwards, 
o some  extent  continued  downwards,  sometimes 
causing  reflex  action  by  affecting  the  region  below  it.  By 
means  of  these  bundles  Gf  fibres  in  the  cord,  the  segmental 


nerves  are  linked  together  and  so  controlled  as  to  act  as 
component  parts  of  a functional  whole  (Fig.  7). 

The  spinal  cord  is  essentially  bilateral.  In  the  embryo 
it  is  formed  of  the  lateral  thickenings  of  the  sides  of  the 
neural  canal,  and  no  neuroblasts  (embryonic  nerve-cells) 
arise  either  in  the  ventral  or  dorsal  median  portion  of  the 
wall  of  the  canal.  Whatever  fibres  at  a later  stage  cross 
from  side  to  side  are  invasions  from  lateral  structures. 

The  medulla  oblongata  or  bulb  is  developed  from  U» 


Fro.  T — Diagram  of  th«*  conn<*xuma  of  the  motor  Mid  tmimacj 
ner\r*  centre*.  l,  bmeebdiiig  axons  from  th«  pcrikarjfoOilOf  w 
centre*  in  the  cerebrum.  dorus»aUng  in  til#  bulb,  and  ur.ited  »jwp  7 
to  the  motor  iw*uren«»  In  the  cord  ; *,  UCOM  which  descend  w,u*f“  * 
coasting  until  tb-y  reach  the  level  of  tlte  motor  wuruno,  then  eroawc 
the  anterior  white  commissure  of  Uie  coni  ; 2h  associative  neuron  • 
associative  nenroBM  connected  with  the  cerebellum ; 5.  _ 

from  sensory  cello,  interrupted  at  the  bulb;  «,  ascending  axon*  tor 'm-winm. 
ending  by  synupni*  with  associative  Deanxit#  whleh  cowwet 
cerebrum  (»);  7,  optic  fibres  fioin  neurones  lu  retina  to  corP^™  9 
gemina ; 8,  optic  fibres  to  occipital  region  of  cerebrum.  Ol , opki  • 

CR,  crus  cerebri ; IXi,  icaJi^hon  of  dorsal  nwl ; URN,  sensory  nerre. 


wall  of  that  part  of  the  neural  canal  which  formed  the  hinder 
cranial  vehicle,  and  lies  immediately  within  the 
foramen  magnurn  of  the  skull.  In  it  the  dilated 
neural  canal  forma  the  fourth  ventricle,  which  dorsal!)  tf 
the  moat  part  closed  by  a membrane,  the  superior  niedul  r)‘ 
velum,  as  well  as  by  the  cerebellum.  Through  the  meduU 
pass  the  ascending  and  descending  axona  of  the  various 
cerebro-apinol  association  systems.  In  it  are  also  the 
mental  nuclei  of  the  nerves  of  the  series  of  nine  hinder  crania 
segments,  which  have  become  secondarily  grouped  into  t ie 
V-XII.  nerves  of  Human  Anatomy.  The  rnrbdlvm  { 

**  P*  871)  lying  on  the  dorsal  side  of  the  ventricle  ** 
originated  by  two  lateral  ingrowths  derived  from 
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tissues  on  cither  aide,  which  ultimately  fuse  in  the  medio- 
dorsal  line.  With  the  neurone*  of  this  body  the  cerebellar 
tracts  of  the  cord  and  several  other  series  of  association 
fibres  passing  to  the  mid-brain  and  thalamua  arc  connected. 
The  mid-brain,  lying  in  front  of  the  bulb,  is  the  thickened 
wall  of  the  Becond  cranial  vesicle  (Fig.  7,  syly.),  which  in 
mun  has  contracted  into  a canal,  the  aqueduct  of  Sylvius. 
Its  thickened  floor  is  the  pons  Varolii,  mostly  made  up  of — 
(1)  commissural  cerebellar  fibres  crossing  from  side  to  side, 
traversed  longitudinally  by  (2)  bundles  of  the  descending 
fibres  of  the  pyramids  passing  between  the  cerebrum  and 
the  spinal  cord.  These  longitudinal  fibres  pass  forwards 
on  each  side  from  the  hemisphere  to  tho  pons,  forming  a 
large  part  of  the  crura  cerebri.  (3)  Between  the  bundles  of 
fibres  arc  many  nerve-cells,  with  which  some  of  these  fibres 
are  directly  and  synaptically  connected.  In  the  ventral  floor 
of  the  canal  in  this  region  are  the  segmental  nuclei  of  the 
third,  fourth  and  part  of  the  fifth  nerve.  The  relations  of 
the  nerve  roots  to  the  cranial  vesicles  show  that  the  latter 
are  not  primitive  morphological  features,  but  only  secondary 
mouldings  of  the  brain  mass  superinduced  after  the  fusion 
of  the  original  segments  of  the  cephalic  region.  The  quadri- 
geminal bodies,  which  in  the  human  brain  form  the  dorsal 
wall  of  the  second  cranial  vesicle,  are  condensations  into 
ono  irregular  mass  of  several  organically  distinct  series  of 
neurones  and  their  processes  connected  directly  or  indirectly 
— (1)  with  ascending  axons  from  the  dorsal  roots  of  the 
spinal  nerves,  (2)  with  the  wall  of  the  anterior  cranial 
vesicle,  and  (3)  with  the  optic  nerves.  The  original  cavity 
of  the  fore-brain  or  anterior  cranial  vesicle  becomes  in  the 
adult  the  third  ventricle.  Its  side  walls  are  thickened 
and  form  grey  masses,  the  optic  thalami.  Its  roof  is 
membranous  and  contains  no  neurones,  forming  the 
velum  interpositum.  Median  jx>uchcs  of  this  cavity 
project — (1)  upwards  and  backwards,  and  (2)  downwards 
and  forwards.  The  former  has  at  its  end  the  pineal  gland 
or  epiphysis,  the  vestige  of  a median  eye,  which  is 
functional  in  Sphenodou  and  a few  other  reptiles;  the 
latter,  which  is  named  the  infundibulum,  projects  towards 
tbe  sella  turcica  or  fossa  above  the  body  of  the  sphenoid, 
and  there  thickens  to  form  the  posterior  lobe  of  the  hypo- 
physis or  pituitary  body.  This  thalamic  region  is  appar- 
ently related  to  the  segment  of  the  bead  which  originally 
bore  the  eyes.  The  front  of  the  fore-brain  is  a membranous 
area,  the  lamina  terminal  is. 

The  part  of  the  brain  which  lies  above  and  in  front  of 
the  thalamic  region  is  the  cerebrum  (vol.  i.  p.  872),  whose 
enormous  growth  in  the  higher  mammals  has 
m ’ caused  it  to  overlap  and  alter  the  relations  of 
the  neighbouring  parts  of  the  brain.  Its  structure  presents 
many  obscure  and  difficult  jtoints,  especially  in  the  higher 
mammalia.  The  cerebrum  consists  of  two  hemispheres, 
originally  sejurate  from  each  other.  These  are  at  first 
hollow  outgrowths  from  the  upper,  anterior,  aud  lateral 
angle  of  the  fore-brain,  containing  e vagi  nations  of  the  third 
ventricle,  which  are  called  the  lateral  ventricles.  These 
communicate  with  the  parent  ventricle  by  an  aperture, 
the  foramen  of  Monro,  in  front  of  which  is  the  lamina 
terminalis.  The  composition  of  the  wall  of  the  cerebral 
hemisphere  can  only  be  understood  by  a careful  compara- 
tive study  of  its  ontology,  traced  from  the  lowest  verte- 
brates to  the  highest  mammals  (Fig.  8).  In  the  former 
this  wall  of  the  hemisphere  on  the  medial  aspect,  in  front  of 
tho  lamina  terminalis  and  above  it,  consists  of — (1)  a grey 
area,  the  corpus  paraterminalis.  Above  this  a faint  line  of 
demarcation  (sulcus  limilans)  maps  out  (2)  a second  area, 
the  hippocampus,  which  in  some  lowly-organized  mammals 
forma  the  entire  of  the  remaining  part  of  the  medial  wall 

the  hemisphere.  On  the  outer  wall  above  there  is  (3) 
a definite  area,  the  pallium,  very  small  in  lower  verte- 
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brato®,  enormous  in  the  higher  mammals.  This  is  limited 
below  and  laterally  by  a rhinal  future,  which  marks  off 
(4)  the  rhinencephalon,  or  smell  area,  that  makes  up  the  rest 
of  this  wall.  Above,  the  pallium  extends  to  the  margin  of 
the  hemisphere,  where  it  is  conterminous  with  the  hippo- 
campus. The  floor  of  the  hemisphere  consists  of  (5)  a 
grey  mass,  tho  corpus  striatum,  in  front  of  which  projects 
(6)  a lobule,  the  olfactory  bulb  and  pedicle,  the  latter  of 
which  often  extends  back wards,  spreading  around  the 
corpus  striatum  to  touch  the  paraterminal  body  and 
hippocampus  on  the  inner  side,  and  to  form  a pyriform 
lobe  on  the  outer  side,  separated  by  the  rhinal  fissure  from 
the  pallium.  All  these  parts  in  front  of  the  rhinal  fissure 
are  included  in  the  name  rhinencephalon.  Between  the 
two  hemispheres,  as  they  grow,  commissural  neurones  arise 


Fio.  8. — Schem*  of  the  nuuntnalUn  c*rebr*l  h^mUnihnrr.  A,  aapeet. 

rk.  /.,  rhinal  Harare ; o If.  I r.,  olfactory  tract ; <Af.  JmJfc.  olfactory  bulb  ; tui.  W., 
<■]  factory  tubercle.  B.  Medial  aapect.  veulifU  hippocampi  ;/A,  hippo- 
campal lisaur* ; f.d fascia  donUta  ; /.,  Dmbna ; Xp.,  pyriform  low* ; /wruA, 
[»ralcrminal  body  ; funuueu  of  Monro ; o.p.,  olfbctory  pedum:!*. 

and  send  their  axons  across  in  the  substance  of  the  lamina 
terminalis,  linking  together  the  hemispheres.  These 
become  grouped  in  two  bundles — ono  a dorsal  commissure, 
the  fornix  or  psalterium,  which  joins  together  the  two 
hippocampal  areas,  and  which  in  higher  forms  consists  of 
longitudinal  as  well  as  transverse  fibres.  The  other  is 
ventral,  and  its  fibres  cross  the  basal  region  and  rhinen- 
cephalon,  consisting  among  others  of  the  commissural 
fibres  of  the  pallial  area.  In  some  animals  a third  commis- 
sure, the  comtnitsura  aberrans , crosses  the  roof  of  the  third 
ventricle  behind  the  foramen  of  Monro  (not  to  be  con- 
founded with  tho  commissura  mollis  of  an  adult  human 
(train).  Iu  such  animals  the  roof  of  the  third  ventricle 
consists  of  the  velum  interpositum,  a delicate  epithelial 
layer  attached  on  each  side  to  the  ventral  lip  of  tbe 
paraterminal  bodies.  The  lateral  margins  of  this  project 
into  the  foramen  of  Monro  and  constitute  choroid  plexuses. 
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These  are,  therefore,  not  parts  of  the  wall  of  the  hemisphere 
but  of  the  fore-brain,  and  behind  them  is  the  aberrant 
commissure,  which  separates  the  choroid  plexus  from  the 
membranous  roof  behind  it  (paraphysis ),  and  lies  at  the 
caudal  end  of  the  paraterminal  body.  Behind  the  jiora- 
physis  is  the  commissure  of  the  habenula  in  front  of  the 
pineal  eye. 

The  predominant  characteristic  of  the  brains  of  man 
and  of  the  higher  mammals  is  the  enormous  overgrowth  of 
Cbsrsctor-  which  consists  of  those  neurones 

/sties  of  that  govern  the  lower  mechanisms  and  whose 
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* produced  by  the  enormous  growth  of  the  grey  surface  d 
the  pallium,  and  liret  appear  about  the  fourth  month  of  fetal  life. 
Arnold  and  other*  have  described  a series  of  transitory  6#*un* 
which  they  supposed  to  arise  and  to  become  obliterated  before  the 
growth  of  the  permanent  set,  but  these  have  been  shown  to  be  the 
result  of  accident  and  reagents  by  Hochstottrr  and  Elliot  Smith. 
(For  further  particular*  concerning  the  cerebrum  see  Cunningham, 
Trans . Royal  Irish  AccuL  1892,  and  the  numerous  papers  to  the 
Journal  of  Anatomy  by  Elliot  Smith,  1898- 1901.  For  thevieeeral 
nerves  and  their  courses  see  Harman’*  papers,  Journal  of  And. 
1898.  1899,  1900.  For  views  as  to  the  general  constitution  of  a 
nerve  see  Gaakell,  Jounu  of  Physiol.  1886.  For  the  distribution  of 
aenaory  nerve*  boo  Head,  Brain,  1893-94.  The  anatomy  of  the 
sense  organ*  has  boon  efficiently  treated  in  Ency.  Bril.  toL  L pa 
884-899.  An  excellent  account  of  recent  work  on  the  subject  is 
given  by  Schafer  in  Quoin's  Anal.  iii.  1894.) 

I V.  Organs  of  Assimilation.— From  appearances  pre- 
sented in ‘the  early  stages  of  the  vertebrate  embryo,  it  is 
probable  that  there  were  two  preceding  forms  of  alimentary 
canal  which  were  functional  at  different  periods  in  the 
archaic  ancestry  of  the  group  before  the  evolution  of  the 
existing  or  hypoblastic  digestive  organs.  Of  the  earlier 
a vestige  remains  in  the  central  canal  of  the  spinal  cord , 
of  the  second  the  notochord  is  possibly  a trace.  When  the 
hypoblastic  digestive  canal  becomes  closed  in,  it  has  at 
first  no  communication  with  the  outer  surface,  being  c ust 
both  at  the  head  and  tail  ends ; but  within  the  first  few 
weeks  of  existence  two  superficial  pits  form,  one  on 
the  ventral  side  of  the  fore-brain  region  and  one  on  the 
ventral  side  of  the  tail.  These,  too,  by  the  rupture  of  the 
I membranes  which  separate  them  from  the  gut  become 
respectively  the  mouth  and  the  doocal  opening, 
former  of  these  pits  is  called  the  ttomoda wn,  and  give* 
rise  to  the  cheeks  and  lips,  the  alveolar  arches,  and  the 
nasal  passages.  In  it  the  palate  arises  as  a horizontal 
partition,  which  grows  from  each  side  a~ 
dividing  the  nasal  from  the  oral  cavity. 


functions  are  to  initiate  actions.  Coincidentally 
with  this  growth,  remarkable  changes  take  place 
in  the  other  areas  of  the  cerebral  surface.  The  hippo- 
campus becomes  indented  by  the  development  of  a 
longitudinal  sulcus  on  ita  median  aspect,  and  is  differen- 
tiated in  structure  from  the  surrounding  jmrta  by  the 
formation  within  it  of  a compact  layer  of  pyramidal  cello. 

The  bottom  of  this  sulcus  projects  into  the  lateral  ventricle, 
and  there  makes  a swelling  to  which  the  name  hippo- 
camptiH  is  often  limited,  while  the  part  containing  the 
column  of  cells  at  the  margin  of  tlio  hippocampal  ana 
which  still  remains  on  the  median  surface  of  the  hemi- 
sphere close  to  the  paraterminal  l>ody  is  called  fascia 
dentata.  These  pyramidal  cells  are  probably  receptive 
cells  connected  with  the  olfactory  nerve  fibrils.  The 
growth  of  the  pallium  towards  the  paraterminal  body  1 
pushes  the  hippocampus  backwards  and  causes  its  anterior 
end  to  become  rudimentary,  a mere  p re -commissural  vestige 
of  the  part  which  in  the  reptile  and  amphibian  made  up 
almost  the  Whole  mesial  and  part  of  the  lateral  wall  of  the 
hemisphere.  With  this  enormous  growth  of  the  governing 
mechanism  of  the  pallium  there  is  correlated  a growing 
necessity  for  bilateral  co-operation,  and  therefore  an 
increased  growth  of  commissural  neurones.  But  the  space 
through  which  the  original  pallia  I commissural  axons  (in 
the  ventral  commissure)  jxish  is  limited  by  the  growth  of 
the  ganglionic  masses  of  the  corpus  striatum  and  their 
approximation  to  the  thalamus  (wall  of  the  fore-brain). 

These  new  axons  must  therefore  seek  a new  and  more 
direct  path,  and  they  find  this  along  the  track  occupied  by 
the  fibres  of  the  now  much  reduced  dorsal  commissure. 

This  newly  - developing  pallial  commissure  or  corpus 
callosum,  which  is  peculiar  to  the  cutherian  brain,  is  quite 
distinct  from  the  hippocampal  dorsal  commissure,  whose 
place  it  to  some  extent  takes,  and  which  it  exceeds  in  size 
in  proportion  to  the  predominance  of  the  pallium  over 
the  hippocampus.  A portion  of  the  paraterminal  body 
is  intercepted  between  the  corpus  callosum  and  tho 
fornix,  becoming  the  septum  lucidum  (voL  L p.  876), 
which  is  thus  not  pallial  but  pura terminal  in  its  nature. 

A fissure  which  runs  from  the  margin  of  the  olfactory  bulb 

to  the  genu  of  tho  corpus  callosum  is  the  real  boundary  of  . yvscuviu  v wj~,  . , 

the  pallium,  and  the  band  which  borders  this  furrow  above,  culate  molar  has  originated  from  the  developmen 
the  gyrus  sub-callosus,  is  also  a surviving  part  of  tho  pora-  1 ’ * ’ ' ~ n«  °’mnlp  nrotoco 

terminal  body.  Tho  ventral  commissure,  which  continues 
to  carry  the  uniting  axons  of  the  pyriform  tubercle  and 
olfactory  bulb,  is  separated  in  the  human  brain  by  the 
anterior  commissure.  From  those  the  jjallial  fibres  which 
accompanied  thorn  in  the  marsupials  as  the  most  dorsal 
l»nd  of  the  ventral  commissure  have  in  the  eutheria 
followed  in  their  increase  a course  of  least  resistance  and 
occupied  tho  space  vacated  by  the  recession  of  the  hippo- 
campi. This  change  is  foreshadowed  in  the  brains  of 
d^Protodout  marsupials  by  the  separation  of  this  band  of 
the  anterior  commissure  from  the  rest  and  its  passing  to 
the  pallium  through  tho  internal  capsule,  as  if  to  relieve 
the  tension  of  the  area  of  the  anterior  commissure. 


partition,  which  grows  from  each  side  across  its  cavity, 
dividing  the  nasal  from  the  oral  cavity.  Sometime*  this 
partition  fails  to  unite  with  its  fellow  in  the  middle  tne, 
giving  rise  to  the  malformation  called  cleft  j*a  e- 
bottom  i»rt  of  the  pouch  of  tho  stomodamm project 
through  the  tissue  which  is  forming  the  base  of  the  stall, 
ami  fuses  with  the  hypophysis  U>  form  the  pituitary  body 
The  pharynx  (see  vol.  viL  p.  222)  is  the  part  of  the 
alimentary  canal  which  lies  in  front  of  the  con  inu) 
ccelomic  cavity,  having  on  each  Bide  of  it  the  Month. 
remains  of  the  primitive  upper  aortic  arches, 
which  in  roan  have  become  the  carotid  arteries, 
in  early  embryonic  life  the  region  of  visceral  clefts  iw 
those  which  persist  in  fishes,  but  these  disappear  in  rosn, 
except  the  first,  which  remains  as  the  outer  ear  passag 
and  the  Eustachian  tube.  The  let/.,  described  m ™L  ™- 
p.  232,  are  mpilhe  of  the  same  order  as  thewe  of  the  stro, 
only  differentiated  because  they  are  more  discrete,  ! , 
and  arise  on  the  dermis  covering  the  jaw  arches, 
gators  are  not  agreed  as  to  the  nature  of  heterw  on 
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The  convolution!  ng  of  tl.c  surface  of  the  adult  cerebral  hemisphere 
ba*  been  described  at  length  in  vol,  i.  p.  873.  Those  convolution* 
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secondary  tubercles  on  an  originally  simple  p • 
Others,  like  Riisc,  believe  the  compound  teeth  toai r f 
from  the  fusion  of  several  papiUre.  The  a 
evidence  is  in  favour  of  the  latter  view.  Some  ' 

such  as  the  porpoise  and  Other  toothed  wha  cs,  ^ 
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with  long  narrow  jaws  and  simple  dental  pap  • 
others,  which  arc  heterodont,  all  the  first  st  1 ^ 

together  with  several  premolars  of  a 6fcor*j[ar^  * nnent 
others  the  milk  set  of  teeth  are  replaced;  but  the  pe 


molars,  which  are  the  latest  part  of  the  primar)  / 
persist  and  are  not  replaced,  as  in  man.  Man  is  0f 

from  mammals  which  liad  three  incisors  on 
each  jaw,  and  three  premolars.  In  all  the  P11^  . aDj 

ever,  the  lateral  incisor  has  aborted,  leaving  on  ) « 

likewise  the  hindmost  of  the  premolars  has  ^ 
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vanished,  although  a rudiment&l  tooth  in  this  position  has 
been  described  by  Fraser  as  a not  uncommon  anomaly 
among  black  races  ( Proc . Camb.  Philo*.  Soc.  1900),  In 
the  lower  races  of  mankind  the  teeth  are  large,  and  this 
can  be  measured  by  the  comjiarison  of  the  length  of  tho 
five  molar  tooth  with  that  of  the  basicranial  axis.  Tho 
former  is  over  44  per  cent,  of  the  latter  in  tho  black  races ; 
under  42  per  cent  in  tho  whites.  The  human  soft  palate 
has  a uvula  (vol.  vii.  p.  223),  which  is  absent  in  most 
mammals.  This  pendant  acts  as  a sentinel  at  the  passage 
from  the  mouth  to  tho  pharynx,  ami  is  needed  because  of 
the  upright  position  of  man  and  because  in  him  the 
glottis,  or  top  of  the  air  passage,  is  not  prolonged  up  so  as 
to  project  into  the  nasal  region  of  the  pharynx  above  the 
velum,  as  it  is  in  the  majority  of  animals. 

Concerning  other  parti  of  tho  digestive  canal,  further  research 
on  the  (esophagus  will  be  found  in  the  papers  of  Birmingham, 
Journal  of  Anal,  xxxiii.  p,  10,  and  S trail  1,  Areh.f.  Anal.  u.  Phys. 
1839.  For  tho  minute  structure  of  the  stomach,  see  Langley, 
Journal  of  Phy*.  1882,  and  Hiiller,  Vrrkandl.  d.  bial.  Fortin, 
.Stockholm,  1891-92.  For  a discussion  on  the  position  of  the 
stomach,  see  Lesshsft  in  Virchow's  Arehiv,  1882.  On  the  cscum 
see  Treves,  Hunterian  Lectures,  1885.  Recent  descriptions  of  the 
atructaro  of  the  villi  of  the  small  intestine  will  be  found  in  Paneth, 
Arch.  f.  mikrosp.  Anal.  1888  ; and  on  the  study  of  the  pancreas 
so#  Podrwysiotik^,  Arch.  f.  mikrotp >.  Anal.  1882.  The  lobes  of 
the  liver  and  their  embryonic  relations  hove  been  described  by 
Thomson,  Joum.  of  Anal,  xxxiii.  p.  548 ; on  the  structure  of  the 
liver  see  Ketzius,  Iiiol.  Untersuch.,  Stockholm,  1692,  and  Shore, 
Joum.  of  Physiol.  1889. 

In  the  fcetal  intestine  the  duct  of  tho  umbilical  vesicle 
communicated  with  the  region  which  becomes  in  the  adult 
/•teifo#  lower  part  of  the  small  intestine.  In 
general  it  disappears  completely,  but  occasionally 
the  terminal  part  of  the  duct  persists  as  a short  blind  tute 
which  Is  called  Meckel's  diverticulum.  The  differentiation 
of  the  lower  end  of  the  alimentary  canal  as  a largo 
intestine  begins  in  the  lower  vertebrates.  That  part 
which  in  the  quadruped  ia  lowest  and  most  depending 
becomes  distended  by  the  accumulation  of  waste  or  faecal 
materials,  and  when  this  differentiation  is  established,  the 
beginning  of  the  large  gut 
is  usually  marked  by  the 
development  of  a blind 
pouch  or  caxum,  In  the 
human  embryo  this  is  a 
tapering  conical  sac,  but 
when,  after  the  assumption 
of  the  upright  position,  the 
caecum  changes  its  position 
and  sinks  down  on  the  right 
side  into  the  iliac  fossa,  the 
base  of  this  becomes  dis- 
tended and  is  called  the 
caecum,  while  the  originally 
fusiform  extremity  narrows 
and  becomes  the  vermiform 
append ir  (Fig.  9),  often  the 
seat  of  a painful  and  danger- 
ous inflammatory  process — another  of  the  penalties  we  pay 
for  the  advantage  of  the  upright  jmsition. 

A series  of  peculiar  glandular  masses  in  the  body  differ 
from  the  true  secreting  glands  in  having  no  separate 
ducts.  It  ia  generally  believed  that  these  pour 
gUodt*  their  secretions  directly  into  the  blood,  and  it  is 
certain  that  in  most  cases  diseaso  or  ablation  of 
these  organs  produces  specific  effects  on  the  composition  of 
the  blood  and  on  local  nutrition.  These  organa  art'  (1)  the 
tpUen  (voL  i,  p.  907),  whose  essential  structure  (Fig.  10) 
consists  of  a mass  of  adenoid  connective  tissue,  with  a fibro- 
uiuscnlar  capsule,  into  whose  meshes  capillary  and  other 
blood-vessels  open  (a  good  description  of  its  tissue  is  given 


Fro.  Ccrcum  and  vermiform 
•ppmdii  <jf  human  intestine. 


Fig.  10.  —Section  of  Uib  ufileeo.  «wn  under  a low 
pownr.  A,  Btwwu  capnula ; h,  traUcul* ; r,  Mat- 
plllhian  oorpuarlr* ; d,  btood-vewl*;  «,  spleen* 
palp. 


by  Klein,  Quart.  Joum.  of  Micro*.  Se.  1875);  (2)  the 
thyroid  body,  which  arises  as  a diverticulum  from  the 
fourth  branchial  cleft  on  each  side  and  medially  from 
the  fundus  of  a pouch  whose  owning  remains  in  vestige  on 
the  bock  of  the 
tongue,  as  in  the  - 
foramen  carum.  It 
consists  essentially 
of  a number  of 
closed  follicles 
lined  with  epithe- 
lium, embedded  in 
a vascular  connec- 
tive-tissue matrix 
(see  Baber,  Phil. 

Tran*.  187G  ; 

Biotidi,  Arehiv. 

Jtal.  de  Biol. 

1892).  (3)  Em- 

bedded in  the  thy- 
roid are  the  para- 
thyroid bodies,  of 
which  there  are  two  on  each  aide,  differing  in  the  details  of 
structure  from  the  thyroid  (see  Welsh,  Joum.  of  Anat. 
xxxii.  292).  (4)  The  thymus,  transitory  in  man,  but  per 
sistent  in  other  animals,  is  derived  from  a diverticulum  of 
the  third  branchial  cleft  (see  Watney,  Phil.  Tran*.  1882  ; 
and  Symington,  Joum.  of  Anat.  xxxii.  278).  (5)  The 

suprarenal  body,  placed  above  and  on  the  inner  side  of  the 
kidney.  (For  its  structure  see  Kolleeton, and  for  the  develop- 
ment, Minot,  Embryology , p.  485.)  (G)  The  pituitary  body 
above  the  body  of  the  sphenoid  is  formed  partlyfroui  the  end 
of  the  infundibulum  of  the  brain  and  partly  from  the  fundus 
of  the  stomodseum.  For  its  structure  see  Schonetnann  in 
Virchow's  Arehiv,  1892.  Other  structures  of  the  kind 
which  are  rudimentary  in  man  arc  (7)  the  carotid  gland,  and 
(8)  the  coccygeal  body.  (Described  by  Luschka,  Virchow’s 
Arehiv , I860;  Reichert's  Arehiv,  1862;  and  Schaper, 
Schultzc’s  Arehiv,  1892.  See  also  Arnold,  V irchow5 r drrAiP, 
1866.)  The  haernolymph  glands  which  lie  in  the  hilutn  of 
the  kidney  are  also  structures  of  this  class.  (See 
Drummond,  Joum,  of  Anat.  1900.) 

V.  The  vascular  system  has  been  described  in  vol.  i. 
p.  899,  and  most  additions  to  our  knowledge  have  been 
in  matters  of  detail.  The  development  of  the  heart  has 
been  revised  by  Born.  The  morphology  of  the  venous 
system  has  been  carefully  studied  in  detail  by  Hochstetter 
(Anal.  Am.  1887-88  ; Morjdiolog.  Jahrb.  1891).  For  the 
arterial  system  see  Kichholz  in  Joum.  of  Anat.  1895, 
and  Maekay,  Proc . Philos.  Sac.  Glasgow,  1887. 

The  histological  elements  of  blood  are  described  in  vol. 
i.  p.  845.  It  has  since  been  shown  that  white  corpuscles 
do  not  constitute  a homogeneous  category,  but  Blood. 
under  this  name  at  least  six  diverse  forms  are 
present  in  healthy  blood.  The  points  of  difference  are 
size,  shape,  and  disposition  of  nucleus ; nature  of  cell 
reticulum;  and  comj>oaition  of  the  contained  granules 
as  shown  by  their  different  reactions  with  staining  media. 
Tho  following  are  the  chief  varieties 


(I)  About  70  per  cent,  of  tho  corptwcles  have  polymorphic,  many- 
lolsed  nuclei  wliich  often  seem  to  break  up  into  three  or  lour 
distinct  mum  (hence  tlic*e  have  been  named  polynuclear).  The 
cells  arc  moderately  large  and  stain  readily,  the  protoplasm  reacting 
to  acid  stains  while  the  granule*  are  neutrophils.  {2)  About  2 per 
cent,  of  corpuscle*,  similar  to  the  last  in  most  asuocta,  diner  by 
containing  a peripheral  stratum  of  granules  which  stain  deeply 
with  eosin.  (8)  About  1 per  cent  are  mononuclear,  of  much  larger 
sire,  tho  single  nucleus  being  targe,  oval,  and  examine  ; the  proto- 
plasm i*  freo  from  granules  and  weakly  basophil*  (4)  About  4 per 
cent,  of  tho  total  are  intermediate  in  characters  between  those  o! 
the  first  and  third  orders ; they  are  smaller  than  the  typical  mono- 
nuclear leucocyte*,  and  have  a bilobed  nucleus  which  stains  more 
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deeply  than  that  of  the  last  group.  Neutrophil*)  granule®  are 
sparingly  present  in  tho  protoplasm,  (5)  A very  small  number 
(fe*»  than  0*5  per  cent, ) arc  sharply  marked  off  from  the  first  order 
by  possessing  intensely  basophilo  granule*  unequal  in  siic  aud 
irregular  in  distribution  ; when  acted  on  by  certain  stains  they 
sxhibit  tints  characteristically  different  from  those  which  the  same 
stains  produce  in  other  corpuscles.  (0)  Lymphocytes  (about  23 
per  cent)  arc  bodies  quite  distinct  from  any  of  the  foregoing 
order*  They  are  small,  about  the  sizo  of  ml  corpuscle*,  ana  con- 
tain a large  round  nucleus,  marked  as  if  made  of  concentric  layers, 
and  staining  uniformly.  It  is  surrounded  by  a thin  protoplasmic 
layer  whose  reticular  structure  is  easily  brought  out  by  basic  stains. 
The  discrimination  of  these  various  forma  and  their  abnormal 
modifications  is  regarded  na  important  in  modern  pathology  (see 
Ehriich-Lwaru*  Amemie.  Vienna,  1898,  pL  1.) 

VI.  Eliminative  Organ*. — The  urinary  and  reproductive 
organs  are  inseparably  united  in  man  as  in  all  vertebrates. 
The  former  consist  of  the  kidney s and  their  ducts — the 
ureters,  the  urinary  bladder , and  the  urethra.  Tho  latter, 
in  the  male,  of  the  testes,  wnculee  tenunales,  vasa  deferential, 
and  the  pros  t otic  and  anteprostatic  glands.  In  the  female 
the  organs  are  ovary,  Fallopian  tube , uterus,  and  xKigma, 
and  the  several  folds  which  bound  the  vaginal  opening. 
There  is  embryotogical  evidence  that  the  kidneys  are 
specialized  organs  which  have  originated  at  a comparatively 
late  period  of  vertebrate  phylogeny.  In  the  elementary 
condition  of  urogenital  organs  found  in  segmented  in- 
vertebrates the  sex-gland  is  only  a specialized  area  of  the 
lining  epithelium  of  the  ccclom  (vol.  xx.  p.  408),  and  tho 
sex-products,  ova  or  spermatozoa,  arising  from  tho  germinal 
epithelium  are  shed  into  the  body  cavity.  A communica- 
tion between  tho  body  cavity  and  the  surrounding  medium 
exists  in  the  form  of  a segmental  tube  or  nephridium  on 
each  side  of  each  segment.  These  are  not  only  the  channels  j 
of  escape  of  the  sex-products,  but  are  also,  in  general,  1 
excretory  organa.  In  the  earlier  stages  of  the  lower 
vertebrates  the  presence  of  segmental  nephridia  can  be 
demonstrated,  one  portion,  a head-kidney  or  pronephros, 
arising  in  somo  of  the  anterior  segments,  and  a second, 
or  mesonephros,  in  the  segments  at  a level  farther 
bock.  These  segmental  tubules  open  internally  into  the 
coelom  and  outwardly  into  a lateral  canal  which  runs 
longitudinally  and  ends  posteriorly  by  ojiening  into  the 
cloaca.  The  longitudinal  tube  connected  with  the 
pronephros  is  known  as  the  pronepliric  or  Mullerian  duct, 
that  connected  with  the  mesonephros  or  Wolffian  body  is 
named  tho  mesonephric  or  Wolffian  duct,  In  man,  as 
in  all  the  amniota,  there  arises  at  an  early  period  of 
development  a third  group  of  nephridial  tubules,  the 
metanephric,  which  by  their  aggregation  make  up  the 
metanephros  or  kidney.  That  these  are  the  result  of  a 
high  degree  of  specialization  is  obvious  from  the  fact  that, 
while  in  the  cases  of  tho  pronephros  and  mesonephros  the 
nephridia  and  the  longitudinal  ducts  arise  independently  and 
unite  after  they  have  attained  a considerable  degree  of 
development,  in  the  metanephros  the  tubules  are  from 
the  first  offsets  from  the  metanephric  duct  or  ureter,  which 
itself  arises  as  an  offset  from  the  mesonephric  duct.  In 
man  there  is  never  any  tmee  of  a pronephros,  but  the 
pronepliric  duct  is  distinct.  The  mesonephric  tubules 
rapidly  lose  all  traces  of  their  secreting  portions,  and 
appear  only  as  a vestigial  structure,  rudimentary  in  tho 
female ; but  they  become  in  the  male  socialized  as 
channels  for  the  transmission  of  the  sex-products.  The 
kidneys  are  two  Iran- shaped  granular  masses,  firm  in 
consistence  and  reddish-brown  in  colour,  about  inches 
long,  and  placed  obliquely  behind  the  other  abdominal 
viscera  one  on  each  side  of  the  last  thoracic  and  three 
upp‘r  lumbar  vertebne.  Each  is  imperfectly  covered  on 
ibi  ventral  surface  by  peritoneum,  and  is  moulded  to  some 
extent  by  the  viscera  which  press  on  it.  Around  them 
there  is  usually  a considerable  amount  of  fat  and  areolar 
tissue,  by  which  as  well  as  by  the  peritoneum  and  by  the 


presence  of  the  surrounding  viscera,  the  kidney  ft  are  retained 
in  their  place.  In  rare  cases  the  kidney  may  slip  from  its 
usual  place  in  the  loins  to  a lower  iKwition,  and  may  even 
be  movable  in  the  abdominal  cavity — a condition  often  pro- 
ductive of  serious  consequences.  The  kidney  in 
the  foetus  is  tabulated,  but  the  intervals  between 
the  lobes  become  smoothed  out  in  later  years  of  childhood. 
Each  gland  is  invested  by  a firm,  closely-adberent,  fibrous 
capsule,  under  which  is  an  inqicrfect  lamina  of  unstriped 
muscle.  The  inner  and  ventral  margin  of  each  kidney  is 
concave,  and  into  this  hilum  or  concavity  the  renal  artery 
from  the  aorta  passes.  Here  also  the  renal  vein  escapes 
and  joins  the  vena  cava  inferior.  The  ureter  or  nwta- 
nephric  duct,  always  behind  and  below  the  blood  vessels, 
emerges  here  and  passes  backwards  to  the  bladder.  When 
the  kidney  is  longitudinally  divided  from  hilum  to  outer 
edge,  the  cut  surface  is  seen  to  consist  of  two  parts  an 
outer  cortical  layer,  and  an  inner  or  medullary  mass  (Tig. 
11).  The  latter  consists  of  a series  of  eight  to  sixteen 


.med  the  pelvis  ol  tne  kidney.  , _ 

In  minute  structure  the  kidney  is  the  most  co  P 
: gland  in  tho  body.  Each  of  the  papillae  consists  of  a 
number  of  straight  tubes  which  open  by  pores  J,n 
surface.  When  these  ore  traced  into  the  pyranu 
are  seen  to  divide  several  times,  their  fine  om  - 
projecting  in  little  tufts  into  the  cortical  matter  a 
base  of  each  pyramid.  Here  the  branches  coming 
tho  tube  change  in  structure  and  become  con'O  u < 
the  cortex.  Next,  each  suddenly  dips  back  again  a* 
straight  loop  into  the  pyramid,  reaching  nearly 
papillary  region ; then  turning  sharply  on  its*  > P”" 
back  straight  to  tho  cortex,  where  it  again  become* 
voluted,  ultimately  ending  by  dilating  into  a **  , 
bulb.  The  renal  artery,  after  breaking  up  info  > 
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between  the  pyramids,  ends  in  minnte  end-arteries  in  the 
cortex.  Each  of  these  pierces  into  one  of  the  flasks  just 
described,  and  there  becomes  branched,  the  branches  being 
collected  into  a little  ball  or  glomerulus  which  nearly  fills 
the  flask.  From  this  an  efferent  vessel  escapes,  which, 
joining  with  ita  neighbouring  vessels  of  the  same  kind, 
makes  a close  network  around  the  convoluted  tubes, 
ultimately  ending  in  the  renal  vein.  It  ia  supposed  that 
the  different  constituents  of  the  urine  are  eliminated  in 
different  parts  of  these  tulies — some,  especially  the  watery 
parts,  in  the  flask,  and  some,  especially  the  more  solid 
constituents,  in  the  convoluted  tubular  apparatus.  A 
peculiar  form  of  glandular  epithelium  lines  the  two 
convoluted  areas  of  the  tubes,  and  the  limb  of  the  loop 
nearer  the  straight  or  collecting  tubes. 

The  ureter  or  duct  of  the  kidney  begins  at  the  hilum 
and  descends  on  the  bock  wall  of  the  abdominal  cavity  to 
open  into  the  bladder.  It  is  usually  about  12  inches  iu 
length  and  as  thick  as  a goose  quilL  At  its  termination 
it  passes  obliquely  through  the  coats  of  the  bladder,  bo 
that  when  the  bladder  is  distended  the  lumen  of  its  end  is 
dosed.  The  urinary  bladder  is  a membranous  bag  lying 
in  the  pelvic  cavity  directly  behind  and  above  the  dorsal 
surface  of  the  pubes.  In  the  foetus  and  infant, 
Bladder  however,  the  bladder  lies  iu  the  abdomen,  not  in 
unibra.  the  Pelvis.  During  life  it  is  seldom  distended  so 
as  to  hold  more  than  about  10  oz.,  but  when  the 
abdomen  is  o|icned  it  can  be  dilated  to  more  than  double 
that  size.  When  distended  it  rises  and  is  applied  closely 


F*k  12.— Vortical  section  through  twlvU,  showing  urinary  bUdder  and  rwtnm 
«*  nt*.  1.  pmitaMmD ; *,  nobta  »yraphr«i» ; s,  muscular  omt  or 
bhuMor;  6.  mticnu*  iDonibruiM  folded  and  wrinkled  ; tf.  oiwnliig  of  urctrr; 
»,  prtKitAto ; 10.  rena  dorsalis  penis;  12,  corpus  spongiosum ; H.  testis  In 
iU  sac;  15,  bul bora Y*TH ncua  munch*;  1«.  bulb;  17.  apMnatem  of  the 
snu* ; 22,  anal  apenlug ; 30,  coccyx  ; *,  vosicul*  scmmalb. 

against  the  back  of  the  ventral  abdominal  wall.  The 
bladder  lias  a strong  muscular  investment  of  unstriped 
muscle  in  several  layers,  which  are  innervated  by  branches 
from  the  sacral  nerves.  It  has  a peculiar  epithelial  lining 
of  several  strata,  the  superficial  cells  of  which  are  cubical 
when  the  sac  is  collapsed,  but  become  flattened  and  scale- 
like  when  it  is  distended.  The  bladder  is  developed  from 
the  portion  of  the  sac  of  the  embryonic  allantois,  which  is 
in  contact  with  the  cloaca.  The  two  ureters  open  by 
small  oblique  apertures  into  its  base,  closely  behind  the 
opening  of  the  urethra.  The  urethra  or  excretory  channel 
from  tlie  bladder  is  a narrow  tube,  8i  inches  long  in  the 
®alc,  whose  walls  are  in  apposition  except  when  fluid  is 


| passing  along  it.  It  begius  at  the  lowest  part  of  the 
bladder  and  for  its  first  inch  and  quarter  passes  through 
' the  prostate  gland  and  is  directed  vertically  downwards. 

I The  hinder  wall  of  this  portion  is  raised  into  a ridge,  the 
I colliculus  seminal  it,  on  each  side  of  which  the  seminal 
' ducts  open.  The  second  part  is  membranous,  about 
3 inch  in  length,  and  directed  forwards  below  the  pubes, 
where  it  is  fixed  by  passing  through  the  triangular  inter- 
pubic  ligament  The  third  part  is  that  which  lies  in  the 
penis,  and  it  is  surrounded  below  and  laterally  by  an 
erectile  enveloping  body,  the  corpus  sjxmgwsum  urethra. 
This  body  begins  behind  in  a thickening,  the  bulb  of  the 
urethra,  and  ends  in  the  glans  jtenis,  which  is  jierforated 
by  the  urethra.  Above  the  urethra  in  this  stage  lie  the 
two  corpora  cavernosa }>enu.  The  urethral  orifice  is  usually 
the  narrowest  jiart  of  the  canal.  The  female  urethra  is 
only  1$  inch  in  length,  and  is  comparable  only  with  that 
part  of  the  nude  urethra  which  extends  from  the  bladder 
to  the  openings  of  the  seminal  ducts  (Fig.  12). 

VII.  Reproductive  Organs. — In  the  human  male  these 
.ire  the  testes  and  their  ducts,  the  latter  being  the  modified 
mesonephric  or  Wolffian  tubules  and  ducts  of  the  foetus. 
In  the  female  they  consist  of  the  ovaries  and  the  tubular 
I system  appended  to  them,  which  are  formed  from  the 
modified  Mullerian  ducts.  In  each  sex  the  tubular  system 
which  is  not  functional  is  represented  in  rudiment.  Both 
ovary  and  testis  are  specializations  of  the  area  of  germinal 
epithelium  of  the  fretal  coelom.  In  the  owxry  these 
germinal  cells  become  grouped  in  numerous  pttDMh. 
clusters,  in  the  centre  of  each  of  which  is  a 
cavity,  the  Graafian  vesicle , containing  a central  cell  larger 
tlian  the  others,  which  is  a primitive  ovum.  Each  of 
these  is  about  yj^th  inch  in  diameter,  and  it  has  been 
computed  that  there  are  about  30,000  in  each  ovary  of 
a female  child  at  birth.  These  Graafian  vesicles  are 
embedded  in  a mass  of  connective  tissue  w hich  is  called 
the  stroma  of  the  ovary,  the  whole  ovary  being  a small  oral 
body  about  1£  inch  long  by  about  h inch  in  thickness. 
The  ovaries  are  placed  one  on  each  side  in  the  pelvic  cavity, 
each  within  a fold  of  peritoneum,  called  the  broad  ligament. 
Close  to  each  ovary  lies  the  open  and  fringed  cud  of  a 
duct,  the  Fallopian,  tulx,  which  is  contained  in  tlic  upper 
edge  of  the  broad  ligament  and  directed  inwards  to  open 
into  the  uterus.  This  is  a pyriform  organ  lying  in  the 
middle  of  the  pelvic  cavity,  having  the  bladder  on  its 
ventral  aspect,  the  rectum  on  its  dorsal,  and  the  two  bread 
ligaments  one  on  each  side.  The  uterus,  when  not  con- 
taining a f ictus,  is  about  3 inches  in  length,  nearly  2 inches 
in  breadth,  and  1 inch  in  thickness.  It  has  a very  thick  wall, 
mostly  made  up  of  unstriped  muscle,  and  a very  small 
cavity  which  appears  somewhat  triangular  in  vertical 
'section.  Its  lateral  basal  angles  are  ut  the  ojicriings 
whereby  the  Fallopian  tubes  communicate  with  it,  and  its 
apical  inferior  angle  is  at  the  neck  or  cervix  uteri.  1 b is 
cervix  projects  into  the  upper  part  of  the  vagi  mi,  which 
is  a membranous  jxassage  that  opens  on  the  surface. 
The  uterus  ami  Fallopian  tubes  are  modifications  of 
the  Mullerian  ducts  and  of  the  part  of  the  cloaca  into 
1 which  these  ducts  open.  The  vagina  and  the  folds  whidi 
surround  its  external  opening  are  the  modifications  of  the 
I urogenital  sinus  and  its  marginal  folds  to  be  referred  to 

^The  ova  are  during  mature  life  periodically  shed  by 
rupture  of  the  Oraatian  follicles  when  these  become  ripe. 
These  are  received  into  the  open  mouths  of  the  Fallopian 
tulies,  by  which  canals  they  are  conducted  into  the  uterus, 
where  if  fertilised  they  develop,  but  if  not  fertilized  they 
are  extruded.  Before  fertilization  each  ovum  undergoes  a 
process  of  ccU  division  by  which  it  extrudes  a portion  of 
I its  nuclear  substance  and  particularly  a portion  of  it* 
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chromosomes.  The  act  of  fertilization  consists  in  the 
reception  by  the  ovum  of  certain  nuclear  manses,  including 
chromosomatic  substance,  which  unites  with  the  nuclear 
substance  and  chromosomes  of  the  ovum  to  form  a new 
complete  nucleus. 

The  testis  or  male  Bex  gland  ia  also  developed  from  the 
germinal  area  of  the  codom.  Neats  of  cells  derived  from 
the  germinal  epithelium  become  clustered  and  surrounded 
with  a stroma  of  mesoblaat  into  which  the  Wolffian  tubules 
penetrate,  ultimately  becoming  a tubular  system,  whose 
terminal  roots  enclose  the  cell  nests  as  a lining 
epithelium.  When  first  formed  the  testes  lie  in 
the  lumbar  region  of  the  foetal  abdomen  above  and 
internal  to  the  kidneys,  but  from  this  site  they  begin  to 
migrate  about  four  months  before  birth.  They  reach  the 
abdominal  wall  in  the  groin  in  two  months,  and  there  each 
passes  through  an  oblique  canal  (the  inguinal  canal)  in  the 
muscular  and  fibrous  wall  of  the  abdomen  and  descends 
into  the  scrotum,  which  is  a lo<*>o  bag  of  skin  formed  by 
the  lateral  lips  of  the  urogenital  sinus  (which  long  before 
this  period  have  united  medially).  This  descent  is  gener- 
ally completed  a month  before  birth.  Along  with  the 
testis  a tubular  pouch  of  the  serous  lining  of  the  abdomen 
is  prolonged  into  the  scrotum,  which,  when  the  descent  is 
complete,  becomes  obliterated  at  the  place  where  it 
traverses  the  abdominal  wall,  though  remaining  below  as 
an  envelope  of  the  testis.  The  region  of  the  inguinal 
canal  is  always  the  weakest  spot  in  the  abdominal  wall, 
and  it  is  along  the  track  of  the  descended  testis  that  those 
protrusions  of  the  abdominal  viscera,  culled  hernia,  are 
most  liable  to  occur.  As  it  is  the  assumption  of  the 
upright  position  which  places  the  inguinal  canal  at  the 
lowest  part  of  the  abdomen,  this  tendency  to  hernia  is 
another  of  the  penalties  which  man  pays  for  the  advantages 
of  a bqiedal  progression. 

The  testis  in  the  adult  is  made  up  of  a great  mass  of 
convoluted  tubules  arranged  in  about  200  lobules,  and  the 
whole  mass  is  included  in  a tough  fibrous  tunic.  The 
lining  epithelium  of  these  seminal  tubes  by  a special 
method  of  cell  division  gives  rise  to  the  male  elements  or 
«I>ermato»)u,  which  are  minute  thread-like  bodies  consisting 
of  a small  oval  head,  about  inch  long,  a slender 

middle-piece  nearly  as  long,  and  a hair-like  flagellum  or 
tail  tapering  to  a fine  |joint  and  measuring  vJ0th  inch. 
The  tubular  system  whereby  these  and  the  fluid  in  which 
they  float  are  conveyed  away  is  derived  from  the  Wolffian 
tubules,  which  open  into  the  Wolffian  duct,  now  called 
voji  deferent.  Owing  to  the  new  position  assumed  by  the 
testis,  this  duct  has  to  ascend  from  the  scrotum,  to  jiass 
through  the  inguinal  canal,  and  then  to  descend  into  the 
pelvic  cavity  in  order  to  gain  the  first  part  of  the  urethra, 
into  w'hich  it  opens.  Close  to  the  urethral  extremity  of 
each  vas  deferens,  and  on  its  outer  side  is  an  irregularly 
pyriform  pouch,  the  vcsicula  seminalxs,  to  store  the  secretion 
from  the  testis. 

In  early  f total  life  the  terminal  openings  of  all  the 
excretory  tul*es  -intestinal,  urinary,  and  genital — unite 
and  reach  the  surface  by  a single  slit-like  orifice.  This 
condition,  which  is  persistent  in  the  monotremata  and 
Dittenn.  lower  vertebrates,  is  transitory  in  man  and 
nation  of  the  higher  mammals.  When  first  formed,  the 
h!1ndor.eua  of  the  with  iu  appended 

allantois,  lias  no  external  aperture,  but  at  an 
early  date  m the  embryonic  history  a pit  of  the  surface 
!»*  TT?’  ^ich  is  named  the  prododtxum,  dips  in  on 
i ’ °n  m ^1R  vertebral  column,  and  its  bottom 

bS308l^°n*teCtWitl:  the  clc™  «treme 

‘ *>n  ^0  membrane  separating  this  pit  from 
:hu  ™P  and  the  ctoora  b ‘fanned’  During  X 
nucond  month  of  fatal  life  „ tran.v™  ridge,  Sun„Jhy  » 


downgrowth  of  the  ventral  wall  of  the  lower  end  of  the  gat, 
shuts  off  the  allantois  from  the  intestine  and  divides  the 
cloaca  into  a ventral  or  urogenital  region,  and  a dorsal  or 
anal.  By  the  third  month  this  partition  has  thickened 
into  a definite  band  of  integument  which  is  called  the 
perinctum.  The  urogenital  sinus  is  a slit-like  space  into 
which  open  the  allantois,  the  Wolffian  and  Mullerian  ducts 
and  the  ureters.  At  the  ventral  end  of  its  aperture  an 
eminence,  the  tuberculum  genital* , rises,  deeply  grooved  on 
its  dorsal  surface ; and  from  the  lower  edge  of  each  lip  of 
the  groove  a marginal  vestibular  ridge  descends  on  each 
aide  of  the  opening  of  the  sinus  to  unite  with  its  fellow 
at  its  dorsal  extremity.  On  each  side,  external  to  this 
vestibular  ridge,  the  skin  at  the  margin  of  the  urogenital 
sinus  forms  a prominent  lip,  making  the  opening  up]var 
as  a longitudinal  fissure.  So  far  the  process  of  develop- 
ment is  identical  in  the  two  sexes,  but  at  this  point 
differentiation  occurs.  In  the  female  the  tuberculum 
gunitale  becomes  the  clitoris,  and  the  vestibular  and 
marginal  folds  respectively  the  labia  majors  and  uiinora. 
In  the  male  the  vestibular  folds  unite  in  the  median  line, 
except  at  their  ventral  extremity,  thus  closing  in  the  canal 
which  forms  the  second  and  third  parts  of  the  urethra,  and 
in  the  combined  under- wall  thus  constituted  erectile  tissue 
develops,  forming  the  corpus  sjKjngiosum  urethra}  above 
described.  The  terminal  ventral  opening  becomes  the 
meatus  urinariua.  The  two  cutaneous  outer  Ii|«*  also  fuse 
together  medially,  making  the  scrotum.  The  bilateral 
tuberculum  genitals  become-H  by  the  development  of 
erectile  tissue  the  corpora  cavernosa  penis.  Iu  each  sex 
the  tubular  system  which  does  not  become  functional 
leaves  vestiges  which  discharge  no  function.  In  the  female 
the  Wolffian  tubules  remain  as  a series  of  linear  streaks 
in  the  substance  of  the  broad  ligament,  the  epoopitorve. 
In  the  male  the  Mullerian  ducts  leavo  two  vestiges,  a 
minute  saccule  appended  to  the  top  of  the  testis,  and  a 
minute  pouch,  the  tinut  poeularis , in  the  colliculus 
seminal  is  of  the  urethra.  This  latter  corresponds  to  t he 
cavity  of  the  uterus  in  the  female,  a correspondence  which 
is  rendered  more  striking  as  this  pouch  and  the  adjoin- 
ing portion  of  tho  urethra  are  surrounded  by  a mass  of 
unstriped  muscle,  with  some  gland  tubes  included  in  it,  to 
which  the  name  prostate  is  given.  This  organ  is  about 
the  size  and  sha]>e  of  a chestnut 

Variability  of  the  Human  Body. 

No  two  human  bodies  are  alike  in  their  organization, 
and  there  is  no  organ  in  the  body  which  is  not  liable  to 
vary.  Some  ports,  however,  are  especially  liable  to 
abnormalities,  more  especially  those  which  have  the  most 
complicated  developmental  history,  those  which  derive 
their  origin  from  more  than  one  component,  which 
through  several  stages  and  are  late  in  arriving  at  their  full 
development.  Of  those  organs  which  occur  in  series,  the 
terminal  members  ore  more  variable  than  the  intermediate. 
Organs  do  not  vary  indifferently  in  every  direction  ; there 
i are  some  conceivable  forms  of  variety  which  never  occur, 
j others  which  are  common.  Nor  can  variations  be  reduced 
; to  a continuous  aeries.  Some  of  them  are  sudden  breaks, 
! between  which  and  the  normal  no  intermediate  links  are 
! known. 

Most  varieties  are  individualistic,  depending  on  condi- 
| tions  of  nutrition  or  environing  circumstances  affecting 
development.  A few,  such  as  the  development  of  a third 
incisor  or  third  premolar,  seem  to  be  atavistic,  but  ata'  W® 
has  been  invoked  in  many  cases  to  which  it  does  not  ap|>l>- 
The  vascular  system  is  the  most,  and  the  nervous  the  least, 
variable.  The  muscular  and  skeletal  systems  occupy  inter- 
mediate positions.  The  literature  of  anomalies  is  ^ 
large.  The  general  subject  is  dealt  with  in  the  Robert 
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Boyle  Lecture,  Oxford,  1894  ; see  also  Monster  (Ency. 
Brit,  vol  xvi.  p.  762)  and  Bateson,  Materials  for  the 
Study  of  Variation , 1895. 

History  <>/  Anatomy. — To  the  detailed  history  given  in  voL  L pp. 
799  et  stqq.,  it  is  only  neccsa&ry  to  add  that  recent  researches  on 
the  early  history  of  anatomy  will  be  found  in  the  several  articles 
entitled  " Ardueologia  Anatomica  ” in  tho  Journal  of  Anatomy  for 
1898,  1899,  and  1900.  (A.  *n_) 

Anatomy  of  Plants. 

Tho  term  “ Anatomy,”  originally  employed  in  biological 
science  to  denote  a description  of  the  facts  of  structure 
revealed  ou  cutting  up  an  organism,  whether  with  or  with- 
out the  aid  of  lenses  for  the  purpose  of  magnification,  is  re- 
stricted in  the  present  article,  in  accordance  with  a common 
modem  use,  to  those  facts  of  internal  structure  not  con- 
cerned with  the  constitution  of  the  individual  cell , the  struc- 
tural unit  of  which  the  plant  is  composed.  For  a description 
of  the  cell  itself,  tho  article  Cytology  must  bo  consulted. 
In  all  but  the  very  simplest  forms  the  plant-body  is  built 
up  of  a number  of  these  cells,  associated  in  more  or  less 
definite  ways.  In  tho  higher  (more  complicated)  forms 
thu  cells  differ  very  much  among  themselves,  and  the  body 
is  composed  of  definite  systems  of  these  units,  each  system 
with  its  own  characteristic  structure,  depending  partly  on 
the  characters  of  the  component  cells  and  jiartly  on  the 
method  of  association.  Such  a system  is  called  a tissue- 
system,  tho  word  tissue  being  employed  for  any  collection 
of  cells  with  common  structural,  developmental,  or  func- 
tional characters  to  which  it  may  be  conveniently  applied. 
The  word  is  derived  from  tho  general  resemblance  in  the 
texture  of  plant  substance  to  that  of  a textile  fabric,  and 
dates  from  a period  when  the  fundamental  constitution  of 
this  substance  from  individual  cells  was  not  yet  discovered. 
Tho  study  of  tissues  is  known  as  Histology , and  it  is  with 
this  that  tho  present  article  is  necessarily  mainly  concerned. 
The  method  of  treatment  will  be  evolutionary ; that  is  to 
say,  an  endeavour  will  be  made  to  trace  the  gradual  steps 
through  which  tho  more  complicated  tissue-systems  of  the 
various  groups  of  plants  have  been  developed  from  simple 
cell-collections,  during  that  descent  of  the  more  complicated 
from  the  simpler  plants  which  constitutes  the  fundamental 
postulate  of  the  comparative  study  of  form  in  modern 
biology.  The  terms  mvipJiology  and  morphological  will  be 
need  throughout  wherever  such  comparative  consideration 
with  this  evolutionary  implication  is  involved.  It  must  be 
understood,  however,  that  the  evolution  of  form  is  invariably 
governed  by  the  vital  needs  of  the  organism,  so  that  a con- 
sideration of  the  vital  relations  of  the  plant  to  its  surround- 
ings, and  of  the  actions  and  functional  relations  of  its  organs 
and  tissues,  is  an  indispensable  condition  of  the  construction 
of  a real  and  intelligible  morphology.  In  this  way  our 
outline  of  morphological  anatomy  wall  involve  an  outline 
of  physiological  anatomy. 

It  will  easily  be  realized  that  Hinco  the  plant-body  con- 
sists entirely  of  tissues,  through  which  all  its  functions  are 
performed,  an  account  of  the  evolution  of  plant-tissues  is 
nearly  equivalent  to  an  account  of  tho  evolution  of  plants, 
thir  task  will  be  simplified,  however,  by  the  omission  of 
direct  reference  to  the  tissues  of  the  specialized  reproductive 
organs,  for  which  the  rentier  is  referred  to  the  articles  on 
the  different  groups  of  plants.  Even  so  it  must  be 
apparent  that  in  thu  present  article  nothing  but  the  barest 
sketch  of  the  subject,  in  which  much  is  left  out  and  mauy 
topics  are  treated  dogmatically,  is  at  all  possible.  Tho 
articles  Botany  ( Ency.  Brit.  vol.  iv.  pp.  85-93,  and  99-108), 
and  Histology,  Vegetable  (vol.  xii.),  give  good  general 
accounts  of  the  nature  of  vegetable  tissues,  particularly  in 
the  flowering  plants,  and  in  the  former  are  many  figures, 
f°r  the  most  part  admirable,  illustrating  histological 
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structure,  whieh  the  reader  may  consult  with  advantage. 
Much  of  tho  terminology  and  some  of  the  descriptions  are, 
it  is  true,  out  of  date,  a result  that  must  always  soon  occur 
in  a very  rapidly  advancing  branch  of  science,  as  plant 
anatomy  was  twenty  years  ago.  The  morphological  point 
of  view,  as  sketched  above,  has  been  fully  applied  to  plant- 
tissues  only  in  very  recent  years,  so  that  in  an  article  of 
earlier  date  it  is  only  natural  that  the  provisional  nature 
of  descriptive  terminology  should  become  very  apjmreni 
after  the  lapse  of  a few  years. 

An  account  of  the  structure  of  plants  naturally  begins 
with  the  cell , which  is  the  proximate  unit  of  organic 
structure.  The  cell  is  esseutially  an  individualized  mass 
of  protoplasm  containing  a differentiated  protoplasmic 
body,  called  a nucleus.  But  all  cells  which  art*  permanent 
tissue -elements  of  the  plant-body  possess,  in  addition,  a 
more  or  less  rigid  limiting  membrane  or  cell-wall , consist- 
ing primarily  of  cellulose  or  some  allied  substance.  It  is 
the  cell-walls  which  connect  the  different  cells  of  a tissue, 
and  it  is  upon  their  characters  (thickness,  sculpture,  ami 
constitution)  that  the  qualities  of  the  tissue  largely  depend. 
In  many  cases,  indeed,  after  the  completion  of  the  cell-wall 
(which  is  secreted  by  the  living  cell-body)  the  protoplasm 
dies,  and  a tissue  in  which  this  has  occurred  consists  solely 
of  the  dead  framework  of  cell -walls,  enclosing  in  the 
cavities  or  lumina  originally  occupied  by  the  protoplasm 
simply  water  or  air.  In  such  cases  the  characters  of  the 
adult  tissue  clearly  depend  solely  upon  the  characters  of 
the  cell-walla,  and  it  is  usual  in  plant  anatomy  to  sjxak 
of  the  wall  writh  its  enclosed  cavity  as  “the  cell,”  and 
the  contained  protoplasm  or  other  substances,  if  present, 
as  cell-content s.  This  is  in  accordance  with  the  original 
use  of  the  term  “cell,”  which  was  applied  in  the  17th 
century  to  the  cavities  of  plant-tissues  on  the  analogy  of 
the  cells  of  honeycomb.  The  use  of  the  term  to  mean  the 
individualized  nucleated  mass  of  living  protoplasm,  which, 
whether  with  or  without  a limiting  membrane,  forms  primi- 
tively the  proximate  histological  element  of  tho  body  of 
every  organism,  dates  from  the  second  quarter  of  tho  19th 
century.  We  proceed  to  a systematic  account  of  the 
anatomy  of  the  different  groups  of  plants,  beginning  with 
the  simplest,  and  passing  to  the  more  complicated  forma 

Thallophyta. 

Tho  simplest  members  of  both  the  Algae  and  the  Fungi 
(q.v. ),  the  two  divisions  of  the  Thallophyta,  the  lowest  of 
the  four  great  groups  into  which  the  plant  • kingdom  is 
divided,  have  their  bodies  each  composed  of  a single  cell. 
In  the  Algw  such  a cell  consists  essentially  of — (1)  a mass 
of  protoplasm  provided  with  (2)  a nucleus ; and  (3)  an 
assimilating  apparatus  consisting  of  a coloured  protoplasmic 
body,  called  a chronuitophore , the  pigment  of  which  in  the 
pure  green  forms  is  chlorophyll,  anti  which  may  then  bo 
called  a chloroplast.  The  whole  is  covered  by  the  cell- 
membrane  (Fig.  1 A).  It  is  from  such  a living  and  assimi- 
lating cell,  performing  as  it  does  all  the  vital  functions  of 
a green  plant,  that,  according  to  current  theory,  all  the 
different  cell-forms  of  a higher  plant  have  been  differen- 
tiated in  the  course  of  descent. 

Among  tho  Green  Algw  the  differentiation  of  cells  is  compara- 
tively alight.  Many  form*,  even  when  multicellular,  have  all  their 
culls  identical  in  structure  and  function,  and  are  often  aod 
spoken  of  as  “ physiologically  unicellular.”  The  colls  ttstue  jjf. 
arc  commonly  joined  eud  to  end  in  simple  or  branched  ferval/alioa 
filament*.  Such  differentiation  as  exists  iu  tho  higher  A 
types  mainly  takes  two  directions.  In  the  fixed  forms, 
tho  cell  or  cells  which  attach  tho  plant  to  the  substratum  often 
have  a peculiar  form,  containing  less  chlorophyll,  and  constituting 
a rudimentary  fixing  organ  or  rhizotd  (Fig.  1 C).  In  certain  types 
living  on  damp  s-oil,  therhixoids  penetrate  the  substratum,  and  in 
addition  to  fixing  the  plant  absorb  food  substances  (dissolved 
salts)  from  tho  substratum  ( (JSdocladium , Fig.  1 P). 
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Pio.  1.—  Kxauples  or  rax  Dotebssuutiox  or  Thboe  is  Plants. 

A,  Cell  (individual)  of  the  unicellular  Green  Alga  I'lcitroooanuL  ait  an 
example  of  an  nn<UlferfbLiat«4  auU.moiL.oujt  assimilating  cell.  yr.,  Cell  proto- 
plasm; n.,  nuck-us;  cKl.,  chloroplast;  c-%e.,  cell-wall. 

D,  Plant  of  th«  primitive  8«phoMoi»  (iwn  Altc*  jPrr<o«rAo»  (etrguidca. 
Tim  primitive  c«j23  Head*  colourless  tubelels  (rhl/.>,iU,  rK)  into  the  inud  on 
nbich  it  grow*.  The  subarrial  part  u tubular  or  ovoid,  and  contains  the 


chloroplast  (eW.),  There  are  several  nuclei. 
C,  Ite  <>f  the  multic'cllulnr  ftUtn 


r Bliiuraiwu  Green  Alga  Ckmtomorplui  <rrra. 
Tlie  banal  cell  ha«  lees  chlorophyll  than  the  other*,  and  is  expanded  aiul  tlxed 
llnuly  to  tlin  rock  on  which  the  plant  grown  by  the  b»a*l  surface,  ri,  thus 
forming  a rudimentary  rtdxotd. 

D,  Part  of  branched  fibunentmL*  thaliu*  of  the  multicellular  Green  Alga 
(Edoeladium  profonema.  rr.  (at..  Green  ail*  creeping  on  the  surface  of  damp 
•Oil;  r^-.  coUiurtes*  ihizoids  penetrating  the  noil;  asc.  or.,  ascending  axes  of 
greem  call*. 

K,  Vertical  section  of  frond  »f  the  coiupllcated  Siphoneou*  Green  Alga 
Hahmrda.  The  substance  of  the  frond  i*  made  up  by  a single  much-hraricliod 
tube,  with  interwoven  brandies,  ootid,  tool.,  Longitudinally  running  com* 
paratirely  colourless  central  (medullary)  branches,  which  conduct  food  sub- 
stanoea  and  support  the  (.w,  wr.) jarcti  assimilating  cortical  branches,  which 
are  the  end*  of  brandies  frotu  the  medulla  and  tit  tightly  together,  forming 
tbs  ccmtiunous  surface  of  the  plant. 

y,  .Section  through  the  surface  tissue  of  the  Brow  n Alga  I'uilerfa  mrUllUa, 
•how big  the  surface  layer  of  assimilating  cell*  densely  packed  with  phtvo* 
nlsat*.  The  layers  below  have  progresi.ivr.ly  fewer  of  these.  Lira  central  cell* 
luting  quite  colourless. 

0,  Section  showing  thlci-wallod  cells  of  cortex  In  Brown  Alga  (sm. 
weed).  Simple  pit*  (/>.)  enable  conduction  to  take  place  readily  from  one  to 
another. 

II,  TwaadiacciitceU«Oeptoid*)ofsfoo«lu50uducUng*trandln Fnnu(n Brown 
seawcod).  The  wall  between  th"ini*  perforated,  giving  {tuattago  tocoane  strand* 
of  protoplasm. 

1.  Kn  l of  hydrokl  of  the  thalloH  Liverwort  i’afomefaio,  showing  the  thick 
lignifl»l  wall  penetrated  by  simple  nit*. 

J,  Kad  or  hydruid  of  the  Mtra»  Ainiaao,  abowing  particularly  thin  oblique 
end-wall.  No  pit*. 

E,  Optical  section  of  two  adjacent  leptofda  of  the  Mt»*  /Wiitm-Aus*  jwaf. 
vrri  uuriL  The  leptoida  are  living  and  nucleated.  They  bulge  In  the  neighbour- 
bood  of  the  very  thin  cro**-w*il.  Note  resemblance  to  ii  and  R. 

b Optical  sent fon  or  cell  or  conducting  parenchyma  in  the  same  rios». 
Kuibell^l  in  the  protoplasm  are  a number  of  starch  grains. 

M.  l’art  of  elongated  sterenl  of  a 31m*.  Note  thick  walls  and  oblique  *lit- 
like  pita,  with  opposite  Inclination  on  the  two  or  tbe  cell. 

N.  One  side  of  end  or  bydroid  (tracheid)  of  Ptcridophyto,  with  ecalunromt 
pits. 

O.  Optical  section  of  two  adjacent  Isptold*  (slere-tube  segments)  of  Pterf- 
1 o1''*  ■v,t*k  pLte*  (<  >•?.)  on  oblique  ead-wall  and  side-walls. 

■ ■ °*  spiral  hydreht  (tracheid)  of  Phanerogam. 

9-  segment*  of  a ••  pitted  • vessel  of  Pliani>r<i;»in. 

' *7  2P"***  ‘ «Non  of  lept*. id  (sieve. tube  segment)  of  Phanerogam,  witli  two 
profoid  (companion)  cell*,  a pf..  sieveptats.  ^ U 

.iLKro,  Zcll‘,n  ?r  “*  »*»tek-w.ili«|  strrald  of  Phanerogam,  will, 
almort  obliterated  cavity  and  narrow  sllt-bkc  ohllqne  pita. 

_ ]■  »Ttlor*  through  Mod,  of  typical  loaf  of  Phansrocam. 

wl,,‘  (r) cutirle,  (j,.)  assimilating  (palisade)  evil* 
*’*boma! ' UUg  i‘r’UUKy)  cvl;*- wlU‘  lacuna-,  hr.,  LoworVptdermU,  wit), 

Pliiiw'jSm!10*  *iUl  ptgc™  Iran  pUlCu<nu  l»r«t  of  KM  ol 


The  aecond  tyu  of  differentiation  is  that  between  aupjiorting 
axis  and  assimilating  appendages.  The  cells  of  the  axis  are 
commonly  stouter  and  have  much  less  chlorophyll  than  those 
of  the  apixmdagea.  This  differentiation  is  parallel  with  that 
between  stem  and  leaf  of  th«  higher  plant  In  the  group  of 
the  Si  phones  both  these  type#  of  differentiation  may  exist 
in  the  single,  long,  branched,  tube -like,  and  multinuckate 
cell  which  tero  forma  tho  plant-body.  Protosipium  { Fig.  I B) 
is  an  example  parallel  w ith  lEdodadium  ; Bryoja  *,  with  brapar- 
naldia.  In  Caultrpa  the  imitation  of  a higher  plant  by  tho 
differentiation  of  fixing,  supporting,  and  assimilating  orgaa» 
(root,  stem,  and  leaf)  from  different  branchea  of  the  single  cell 
jr  strikingly  complete.  In  the  8ijihoneoua  family  of  Codiaen 
(Fig.  1 E)  the  branches  of  the  primitive  cell  become  considerably 
interwoven  one  with  another,  so  that  a dense  ti^ue-like  structure 
is  often  produced.  In  this  we  get  a further  differentiation  be- 
1 tween  the  central  tubes  (branches  of  the  primitive  cell),  which  run 
I in  a longitudinal  direction  through  the  body,  possess  little  or  do 
I chlorophyll,  and  no  doubt  serve  to  conduct  food  substance*  from 
one  region  to  another,  and  the  jicripheral  ones,  which  are  dirated 
perpendicularly  to  the  surface  of  tne  body,  ending  blindly  tin  re, 
contain  abundant  chlorophyll,  and  are  the  Assdiuuatiiig  organs. 

None  of  the  existing  Rod  Seaweeds  has  a unicellular  body.  Tub 
. thallus  in  all  cases  consists  of  a branched  filament  of  cells  plarel 
end  to  end,  as  in  many  of  the  Green  Algae.  Each  branch  grow* 
simply  by  the  transverse  division  of  its  apical  cell.  The  branchaa 
may  be  quite  free  or  they  may  be  united  laterally  to  foiw  * soud 
body  of  more  or  less  firm  and  compact  consistency.  This  may 
have  a radial  stem-like  organization,  a central  cell-thread  giving  off 
from  every  side  a number  of  short  sometime*  unicellular  braiw-hus, 
which  together  form  a cortex  round  the  central  thread,  the  whole 
structure  having  a cylindrical  form  which  only  branches  when 
one  of  the  short  cell -branches  from  the  central  thread  grows  cut 
imyond  the  general  surface  and  forms  in  its  turn  a new 
thread,  from  whose  cells  arise  new  short  branches.  Or  ttj 
thallus  may  have  a leaf-like  form,  the  branches  from  the  centra 
threads  which  form  tho  midrib  growing  out  mainly  in  one  plans 
and  forming  a lamina,  extended  right  and  left  of  the  rax  n . 
Numerous  variations  and  modifications  of  these  forms  ««*. 
any  case,  while  the  internal  threads  which  bear  the  cor  ira 
branches  consist  of  elongated  cells  with  few  chromatopbores,  a 
no  doubt  servo  mainly  for  conduction  of  food  substances, 
superficial  cells  of  the  branches  themselves  are  packed  *iin 
i chromatopbores  and  form  the  chief  awdnulating  tissue  o 
• plant.  In  the  bulky  forms  colourless  branches  frequently gm 
out  from  some  of  the  cortical  cells,  and,  pushing  among 
1 already-formed  threads  in  a longitudinal  direction,  *■*. 
strengthen  the  thallus  by  weaving  its  original  threads  toj,  • 
Tho  colls  belonging  to  any  given  thread  may  be  rewgnurt  *»  « 
early  stage  of  growth,  because  each  cell  is  connected  with  »t« 

. S . 6 . . ® . ...  .1 J U..  Jim  8*Jir«.s*10tl>.  or 


neighbours  1 


pita,  one  at  each  ena.  mo  common  »*i*  bvj».— — - r- 
the  two  adjoining  cells  is  pierced  by  strands  of  protoplasm, 
whole  structure,  consisting  of  tho  two  pits  and  the  w*’1.  ^ ' 

is  know  n as  a genetic  pit.  Other  pita,  connecting  , * . . 

longing  to  tho  same  branch,  arc,  however,  formed  at  a UM  s ‘ F* 
Many  of  tho  lower  forma  of  Brown  Seaweeds  have  a 
consisting  of  simple  or  branched  coll  threads,  as  in  the  groe 
rod  forma.  The  lateral  union  of  the  branches  to  form 
thallus  is  not,  howtvor,  so  common,  nor  is  it  earned  to  w 
pitch  of  elaboration  as  in  tho  Rhodophyce*.  In  a lc*,v,  ‘ 
lorms  (Bphaoelariacew),  and  in  the  higher  forms  whic  p - 

hallus  often  of  very  large  size,  the  plant-body  l»  W>  > ff? 


- to  tho  same  thread  by  two  depressions  or 
Tlic  common  wall  separating  the  piti  ‘ 


, LaininariacejL'  this  ti&sue  is  formed  by  cell  division 
I called  an  UUcrcalary  growing  point,  i.c.,  a 
dividing)  region  occupying  the  whole  ot  a certain  zoi  - 
; thallus,  and  cutting  off*  new  cells  to  add  to  the  pcrnmiie  a 
1 on  both  sides.  In  the  Fucacar,  on  the  other  hand,  1 
single  prismatic  apical  cell  situated  at  tbe  bottom  ol  a g 
the  growing  apex  of  tho  thallus,  which  cuts  off  cO  s 
aides  to  add  to  the  peripheral,  and  from  it*  base  to 
tlic  central  permanent  cells.  Tho  whole  of  the  tie* 
plant  is  formed  by  tho  division  of  this  apical  cell. 
ever  way  the  tissues  are  originally  formed,  however,  & 

features  of  their  differentiation  are  the  same,  I 

law  which  applies  also  to  the  green  and  red  forms  •J.juiinc 

colls  are  packed  with  chromatopbores  and  form  the  »*bi 
tissue.  Iu  these  brown  tyjKis  with  bodies  of  oooeidera  ^ef 
news  {I^minariaccie  and  Fucacc®}  there  is.  however,  . 

diifereutiation  of  the  internal  tissues.  The  cells  li,lBn  . * 
subjacent  to  the  superficial  assimilating  layer  *°”u.*cc.t!l  <s  » 
or  nearly  colourlc**,  iierenchymatous  cortex,  w,,  r |nnffated 
f‘*od  storage  tissue,  ana  surrounds  a central  intdulla  ol  e ‘ f ^ 
conducting  cells.  Tho  latter  are  often  swollen  at  tne  » 
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that  the  cross-wall  separating  two  successive  cells  has  a larger 
surface  than  if  the  cells  were  of  unifumi  width  along  their  entire 
length.  Cells  of  this  type  are  often  called  Immpet-hypha,  and  in 
genera  of  Laminariaccnt  those  at  the  j-eriphery  of  the  medulla 
simulate  the  sieve-lubes  of  the  higher  plants  in  a striking  degree, 
enn  developing  the  peculiar  substance  (alios*  on  or  in  the  jwr- 
forated  cross -walls  or  sieve  - plate*.  A specialized  conducting 
tissue  of  this  kind,  used  mainly  for  transmitting  organic  nitro- 
genous substances,  is  always  developed  in  plants  where  the 
region  of  assimilative  activity  is  local  in  the  plant-lx>dy.  This 
is  the  case  in  the  Rnrscta,  and  in  a very  marked  degree  in  the 
Laminariacov  in  question,  whore  the  assimilative  frond  is  l>orne 
at  the  end  of  a long  supporting  and  conducting  rtijx.  Tlio  tissuo 
developed  to  meet  the  demands  for  conduction  in  such  cases 
always  shows  some  of  the  characters  described.  It  is  known  as 
l/ptom,  each  constituent  cell  being  a leptoid.  In  addition  to  the 
cell  types  described,  it  is  a very  common  occurrence  in  these 
bulky  forms  for  rhizoid-like  branches  of  the  cells  to  grow  out 
luo-tly  from  the  colls  at  the  periphery  of  the  medulla,  aud  grow 
down  between  the  cells,  strengthening  the  whole  tiasne,  as  in  the 
Khodophycese.  This  process  may  result  in  a considerable  thick- 
ening of  the  thallus.  In  many  Lanuunriarae  the  thallus  also 
grows  regularly  in  thickness  by  division  of  its  surface  layer, 
which  thus  forms  a secondary  mtrisiem. 

The  simpler  Fungi,  like  the  simpler  Green  Algie,  consist  of 
single  cell*  or  simple  or  branched  cell  threads,  but  among  the 

Tluo *•  Uglier  kinds  a massive  body  i*  often  formed,  particu- 

Slfteren - connexion  with  the  formation  of  spores,  and 

tlttioa  in  may  **hibit  considerable  tissue- differentiation. 
Puagi.  ^ characteristic  feature  of  the  fungal  vegetative  plant- 
body  {mycelium)  is  its  formation  from  independent 
wrnocvtic  tubes  or  cell  threads.  These  branch,  ami  may  be 
packed  or  interwoven  to  form  a very  solid  structure ; but  each 
grow*  in  length  independently  of  the  others  and  retains  its  own 
individuality,  though  its  growth  in  thoee  types  with  a definite 
external  form  is  of  course  correlated  with  that  of  it1*  neighbours, 
and  is  subject  to  the  laws  governing  the  general  form  of  the  body. 
Such  an  independent  c.mocytic  branch  or  cell  thread  is  called  a 
AypAa.  Similar  modes  of  growth  occur  among  the  Siphoneous 
and  also  among  tlie  ml  seaweeds.  A solid  fungal  body 
may  usually  bo  seen  to  consist  of  sc|«arate  hyphae.  but  in  some 
cases  these  are  so  bent  and  closely  interwoven  that  an  appearance 
!ik«  that  of  ordinary  parenchymatous  tissue  is  obtained  in  oection, 
the  structure  being  called  yseuihgta reneh yma.  iiy  the  formation  of 
numerous  cross-walls  the  resemblance  to  parenchyma  is  increased. 
The  surface-layer  of  the  body  in  the  massive  Fungi  differs  in  char- 
arter  according  to  its  function,  which  is  not  constant  throughout 
the  class,  as  in  the  Alga*,  because  of  the  very  various  conditions 
of  life  to  which  different  Fungi  aro  cx|«oacd.  In  many  forms  its 
nyplia  are  particularly  tbick-w  ailed,  and  muy  strikingly  resemble 
the  epidermis  of  a vascular  plant.  This  ia  especially  the  case  in 
the  lichens  {symbiotic  organisms  composed  of  a fungal  mycelium 
in  association  with  algal  cells),  which  nro  usually  exposed  _ to 
very  severe  fluctuations  in  external  conditions.  The  formation 
"f  a massive  body  naturally  involves  the  localization  of  the 
absorptive  region,  and  the  function  of  absorption  (which  in  tho 
simpler  forms  is  carried  out  by  the  whole  of  the  vegetativo  part  of 
the  mycelium  penetrating  a solid  or  immersed  in  a liquid  sub- 
stratum) is  suh«ervcd  by  the  outgrowth  of  the  liyphte  of  the  sur- 
fare-layer  of  that  region  iotorAumh,  which,  like  thoee  of  tho  Algsc 
living  on  soil,  resemble  the  loot- hairs  of  the  higher  plants.  The 
internal  tissue  of  the  body  of  the  solid  higher  Fungi,  particularly 
the  elongated  stalks  (stipes)  of  the  fructituation*  of  the  Agarics, 
consists  of  hrphe  running  in  a longitudinal  direction,  which  no 
doubt  serve  for  the  conduction  of  plastic  food  substances,  just  as 
no  the  4‘  trumpot-hyphn,"  similar  in  apjHsaranco,  though  not  in 
origin,  of  the  higher  brown  seaweeds.  (In  one  genus  (Laclarius) 
“milk-tubes,”  recalling  the  laticiforous  tubes  of  many  vascular 
plsiito,  are  found.)  These  elongated  hyplue  are  frequently  thick- 
walleol,  and  in  some  cases  form  a central  strand,  which  serves  to 
resist  longitudinal  pulling  strains.  This  is  particularly  marked 
in  certain  lichens  of  shrubby  habit.  The  internal  tissues,  either 
consisting  of  obvious  hyphse  or  of  pseudoparenebyma,  may  also 
serve  a*  * storehouse  of  plastic  food  substances. 

Looking  back  over  tho  progress  of  form  and  tiwme* 
differentiation  in  the  Thallophyta,  we  find  that,  starting 
from  the  simplest  unicellular  forms  with  no  external  differ- 
entiation of  the  body,  wo  can  trace  an  increase  in  complexity 
of  organization  everywhere  determined  by  the  principles 
of  the  division  of  physiological  labour  and  of  the  adapta- 
tion of  the  organism  to  the  needs  of  its  environment.  In 
the  first  place  there  is  a differentiation  of  fixing  organs, 
wnich  in  forma  living  on  a soft  nutrient  substratum 
penetrate  it  ami  become  absorbing  organs.  Secondly,  in 
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the  Alg®,  which  build  up  their  own  food  from  inorganic 
materials,  wo  have  a differentiation  of  supporting  axes  from 
assimilating  appendages,  and  as  the  body  increases  in  size 
and  tiecomcs  a solid  mass  of  cells  or  interwoven  threads, 
a corresponding  differentiation  of  a superficial  assimilative 
system  from  the  deep-lying  parts.  In  both  Alga  and 
Fungi  the  latter  are  primarily  supporting  ami  food -con- 
ducting, and  in  sonic  bulky  Brown  .Seaweeds  where  assimi- 
lation is  strongly  localized  some  of  the  deep  cells  are 
highly  specialized  for  the  latter  function.  In  the  higher 
forms  a storage  and  a mechanically-strengthening  system 
limy  also  be  developed,  and  in  some  aerial  Fungi  an  external 
protective  tissue.  The  “ hyphal  n mode  of  growth,  Le.,  the 
formation  of  the  thallus,  whatever  its  external  form,  by 
branched,  continuous  or  septate,  crenocytic  tubes  (Siphoncao 
and  Fungi),  or  by  simple  or  branched  cell  threads,  in  both 
cases  growing  mainly  or  entirely  at  the  apex  of  each 
branch,  is  almost  universal  in  the  group,  the  exceptions 
being  met  with  almost  entirely  among  the  higher  brown 
seaweeds,  in  which  is  found  parenchyma  produced  by  the 
segmentation  of  an  apical  cell  of  the  whole  shoot,  or  by 
cell  division  in  some  other  typo  of  meriatem. 

Bryophyta. 

The  Bryophyta,  the  first  group  of  mainly  terrestrial 
plants,  exhibit  considerably  more  advanced  tissue  differ- 
entiation, in  response  to  the  greater  complexity  in  the 
conditions  of  life  on  land.  But  the  lowest  Hcpaticm  have 
an  extremely  simple  vegetative  structure,  little  more 
advanced  than  that  fonnd  in  some  of  the  higher  Green 
Algsc  and  very  much  simpler  than  in  the  large  red  and 
brown  seaweeds.  The  thallus,  however,  always  consists  of 
true  parenchyma,  and  is  entirely  formed  by  the  cutting  off 
of  segments  from  an  apical  cell. 

A sufficient  description  of  the  thallus  of  the  Liver-worts,  e.g., 
Fegatelta,  will  be  found  iu  tho  article  M USCIVKJl  ( Kncy.  JSnt.  vol. 
xvii.).  We  may  note  the  universal  occurrence  on  the  Llvtr- 
lower  surface  of  the  thallus  of  fixing  and  absorbing  worts. 
rhizoids  in  accordance  with  the  terrestrial  life  on 
soil  {cf.  (Edoeladium among  the  Green  Alga*).  The  Marchantiacen 
(see  article  Mcscix&k)  show  considerable  tissue-differentiation, 

I Kisseasing  a distinct  assimilative  system  of  cells,  consisting  of 
■ranched  cell  threads  packed  with  cnloroplasta  and  arising  from 
the  basal  cells  of  large  cavities  in  the  upper  part  of  the  tliallus. 
These  cavities  are  completely  roofed  by  a layer  of  cells  ; in  the 
centre  of  the  roof  is  a j*orc  surrounded  by  a ring  of  special  cells. 
The  whole  arrangement  has  a strong  resemblance  to  the  lacuna-, 
mcsophyll  and  stomata,  which  f«nn  the  assimilative  and  tran- 
spiring (water  evaporating)  apparatus  in  the  leaves  of  flowering 
plants.  The  fromloee  (thalloid)  Jungermnnniacea?  show  no  bucu 
differentiation  of  an  assimilating  tissue,  though  the  up|*r  eella 
of  the  thallus  usually  have  more  chlorophyll  than  the  rest.  In 
three  genera — I\illavieinia,  Sy m pft yogyna , and  Uyinemrph yton — 
there  are  one  or  more  strands  or  bundles  consisting  of  long  thick- 
w ailed  libre-likocells,  pointed  at  theendaend  running  longitudinally 
through  the  thick  midrib.  The  walls  of  these  cells  are  strongly 
lignified  {i.e.,  consist  of  woody  substance)  and  are  irregularly  but 
thickly  studded  with  simple  pits  (see  Cytology),  which  arc 
usually  arranged  iu  spirals  running  round  the  cells,  and  are  often 
elongated  in  the  direction  of  the  spiral  (Fig.  1 I).  These  cells 
are  not  living  in  the  adult  state  though  they  sometimes  contain 
the  disorganized  remains  of  protoplasm.  There  is  little  doubt 
that  their  function  is  to  conduct  water  through  the  thallus,  tho 
assimilating  parts  of  which  are  in  these  forms  often  raised  above 
tho  soil  and  comparatively  remote  from  the  rhizoid-beariug  (w  ater- 
absorbing)  region.  Such’  differentiated  w ater-conducting  cells  wo 
call  hy/roids,  the  tissue  they  form  hydrorn.  The  sporogonium  of 
tho  liverworts  is  in  the  simpler  forms  simply  a s]>ore-capflulo 
with  arrangements  for  the  development,  protection,  and  dietri- 
bution  of  the  spores.  As  such  it  falls  outside  the  scheme  of  this 
article,  but  in  one  small  and  peculiar  group  of  these  plants,  the 
Anlhoceroleat,  a distinct  assimilating  and  transpiring  system  is 
found  iu  the  wall  of  the  very  long  cylindrical  capsule,  clearly 
enabling  the  sporogonium  to  lie  la  rgelyi  rule  pendent  of  the  supply 
of  elaborated  organic  food  from  the  thallus  of  the  mother  plant 
(the  ganietophytc  . A richly  chlorophvlloua  tissue  with  numerous 
intercellular  spaces  comm  uni  cates  with  the  exterior  by  stomata, 
strikingly  simitar  to  those  of  the  vascular  plants  (boo  below).  If 
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the  axis  of  inch  a sporogonium  were  prolonged  downwards  into 
the  soil  to  form  a fixing  and  absorptive  root,  the  whole  structure 
would  become  a physiologically  independent  plant,  exhibiting  in 
many  though  by  uo  means  all  respects  tho  leading  features  of 
the  rpormthyU  or  ordinary  vegetative  and  spore- bearing  individual 
in  PteridophytoH  and  Phanerogams.  These  facts  have  led  to  the 
theory,  plausible  in  many  respects,  of  the  origin  of  thia  sjHjropbyte 
by  descent  from  an  Anthocero«-iike  sporogonium  (aee  PVr.Bi- 
DOPUVTa).  The  facta,  however,  give  ua  no  warrant  for  asserting 
homology  (ia  identity  by  descent)  between  the  tissues  of  an 
Anthocerotean  sporogonium  and  thoso  of  tho  sporophrto  in  the 
higher  plants. 

In  tho  Mosses  the  plant- body  (gainctophy to)  is  always  separable 
into  a radially  organized,  importing  and  conducting  axis  (stem) 
Mosses.  au'l  t*“n>  flat, assimilating, and  transpiring  sp]*iidages 
(loaves).  [For  tho  histology  of  the  com  ]*a  rati  vely 
simple  but  in  many  resects  aberrant  Bog-mosses  (Sphagnace*), 
See  Mlsi  INKjE,  Ennj.  Brit.  vol.  xrii.]  The  stems  of  the  other 
mosses  resemble  one  another  in  their  main  histological  features. 
In  a few  cases  there  is  a -}■■•:.!  surface  or  epidermal  layer,  but 
usually  all  the  outer  layers  of  the  stem  are  composed  of  brown, 
thick-walled,  lignified,  prosenchymatous,  fibro-like  cells  forming  a 
|wriphcral  afereow  (mechanical  or  supporting  tissue)  which  forms 
the  outer  cortex.  This  passes  gradually  into  the  thinner- walled 
|*renchyma  of  tho  inner  cortex.  The  w hole  of  the  cortex,  stcreom 
and  parenchyma  alike,  is  commonly  living  and  its  cells  often 
contain  starch.  The  centre  of  the  stem  in  the  forms  living  on 
soil  is  occupied  by  a strand  of  narrow  elongated  hydroids,  wdiich 
differ  from  those  of  tho  liverworts  in  being  thin-walfod,  unlignified. 
and  very  seldom  pitted.  The  hydrom  strand  has  in  most  cases  no 
connexion  with  the  leaves,  but  runs  straight  up  the  stem  and 
spread*  out  below  the  sexual  organs  or  tho  foot  of  the  sporogonium. 
It  has  been  shown  that  it  conducts  water  with  considerable 
rftlddity.  In  tho  stalk  of  the  sporogonium  there  is  a similar 
strand,  which  is  of  course  not  in  direct  connexion  with,  but 
continues  the  conduction  of  water  from,  tho  Btrand  of  tho  gameto- 
phytic  axis.  In  tho  aquatic,  semioquatic,  and  xerophilous  types, 
whero  tho  whole  surface  of  the  plant  absorbs  water,  ]M>rpetual]y 
in  the  first  two  cases  and  during  rain  in  the  last,  the  hydrom 
strand  is  either  much  reduced  or  altogether  absent.  In  accord- 
ance with  tho  general  principle  already  indicated,  it  is  only  where 
absorption  is  localized  (».«.,  whero  tho  plant  lives  on  soil  from 
w-hich  it  absorbs  its  main  supply  of  water  by  means  of  it*  basal 
rhizoids)  that  a water-conducting  (hydrom)  strand  is  developed. 
Tho  leaves  of  most  mosses  are  flat  plates,  each  consisting  of  a 
single  layer  of  square  or  oblong  assimilating  (chlorophyllous) 
cells.  In  many  cases  the  cells  bordering  the  leaf  are  produced 
luto  teeth,  and  very  frequently  they  are  thick-walled  bo  as  to 
form  a numiorting  rim.  The  centre  of  the  leaf  is  often  occupied 
by  a midrib  consisting  of  several  layers  of  cells.  These  are 
elongated  in  the  direction  of  the  length  of  tho  leaf,  are  always 
poor  in  chlorophyll  and  form  a channel  for  conducting  tho 
products  of  assimilation  away  from  the  leaf  into  tho  stem.  This 
is  the  first  indication  of  a conducting  foliar  strand  or  leaf  bundle 
ami  fonns  au  approach  to  lepton,  though  it  is  not  so  specialized 
as  the  leptom  of  tne  higher  Phasophyce*.  Associated  with  the 
conducting  parenchyma  are  frequently  found  hydruida  identical  in 
character  with  those  of  the  central  strand  of  the  stem,  and  no 
doubt  serving  to  conduct  water  to  or  from  tho  leaf  according  as 
the  latter  is  acting  as  a transpiring  or  water-absorbing  organ. 
In  a few  cases  the  hydrom  strand  is  continued  into  the  cortex  of 

e stem  as  a Uaf-tntee  bundle  (tho  anatomically  demonstrable 
trace  of  tho  leaf  in  the  stem).  This  in  several  cases  runs  vertically 
downwards  lor  some  distance  in  the  outer  cortex,  and  ends 
blindly— the  lower  end  or  the  whole  of  the  trace  being  hand-shaiwd 
or  star-shajiod  so  as  to  present  a largo  surface  for  the  absorption  of  1 
water  from  the  adjacent  cortical  cells.  In  othercawj*  the  trace  passes 
inwards  and  joins  the  central  hydrom  strand,  so  that  a connected 
water-conduct  tog  system  between  stem  and  leaf  is  established. 

in  the  highest  family  of  mosses,  Polytrichveo*,  tho  differentia- 
tion  of  conducting  tissue  reaches  a decidedly  higher  level.  In 
JbSSSJft-  'vl»ter-couducting  tissue  or  hydrom  there  is  a well- 
^ rd  U**T  ‘nfmwi  If  a conducting  channel  fornitrog.-uous 
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and  whose  cells  are  ordinarily  full  of  starch.  This  may  he  call*! 
amylorn.  The  stem  in  this  family  falls  into  two  divisions,  an 
underground  portion  bearing  rhizoids  and  scales,  the  rAiwiiw,  and 
a leafy  aerial  stem  forming  its  direct  upward  continuation.  The 
leaf  consists  of  a central  midrib,  several  cells  thick,  and  two  wings 
one  cell  thick.  The  midrib  bears  above  a series  of  eitwely  set,  verti- 
cal, longitudinaily-running  plates  of  green  assimilative  cells  over 
which  the  wings  dose  in  dry  air  so  aa  to  protect  the  assimilative  and 
transpiring  plates  from  excessive  evajHjration  of  water.  The  mklr.b 
basa  strong  band  of  stereom  above  and  below.  In  its  centre  is  a 
bund-shaped  bundle  consisting  of  rowsof  leptom,  hydrom,  and  amy. 
lom  cells.  This  bundle  is  continued  down  into  the  cortex  of  the 
stem  as  a leaf  trace,  and  {tossing  very  slowly  through  the  scleren- 
chymatous  external  cortex  and  tho  parenchymatous,  starchy 
internal  cortex  to  join  the  central  cylinder.  The  latter  bu  a 
I central  strand  consisting  of  files  of  large  hydroids,  separated  from 
one  another  by  very  thin  walls,  each  tile  being  »tq*aratod  from  its 
neighbour  by  stout,  dark-brown  walls.  This  is  probably  homo- 
logous with  the  hydroid  cylinder  in  the  stems  of  othei  monies. 
It  is  surrounded  by  (1)  a thin-walled,  smaller -celled  hydrom 
mantle  ; (2)  a suberized  amylorn  sheath ; (3)  a leptom  mantle, 
interrupted  hero  Mid  there  by  starch  cells.  These  three  concentric 
tissue  mantles  are  evidently  formed  by  the  conjoined  bases  of  the 
leaf  traces,  each  of  which  is  composed  of  the  same  three  tissues. 
As  the  aerial  Bteru  is  traced  down  into  the  underground  rhizomo 
portion,  these  threo  mantles  die  out  almost  entirely— the  central 
hydrom  strand  forming  the  bulk  of  the  cylinder  and  its  elements 
becoming  mixed  with  thick-walled  ate  raid*  ; at  the  sanis  time 
this  central  hydrom -stcreom  strand  become*  thrae-lubed.  with 
deep  furrows  between  the  lobes  in  which  the  few  remaining 
leptoids  run,  separated  from  tho  central  mass  by  a few  starchy 
cells,  the  remains  of  the  amylorn  uheath.  At  the  |*ripkcry  of  the 
lobes  are  some  comparatively  thin-walled  living  cells  mixed  with 
a few  thin-walled  hydroids,  the  remains  of  the  thin-walled  hyuroni 
mantle  of  the  aerial  stem.  Outside  this  are  three  arcs  of  Urge 
cella  showing  characters  typical  of  the  cudodermis  in  a vascular 
plant ; these  are  interrupted  by  strand*  of  narrow,  elongated, 
thick -walled  cells  which  send  branches  into  the  little  brouu  scales 
borne  by  the  rhizome.  The  surface  layer  of  the  rhizome  bears 
rhizoids,  aud  its  whole  structure  strikingly  resembles  that  ol  the 
typical  root  of  a vascular  plant.  In  Atrichum  uwiulaivvi  the 
central  hydrom  cylinder  of  the  aerial  stem  is  a loose  tissue,  its 
interstices  being  tilled  up  with  thin-walled,  starchy  paranchiina. 
In  Dtiwsonia  superba.  the  finest  of  all  known  mosses,  thehyuroiils 
of  the  central  cylinder  of  tho  aerial  stem  are  mixod  with  tfaiek- 
wallod  steroids  forming  a hydrom -stereom  strand  somewhat  like 
that  of  tho  rhizomo  in  other  PolytriokaMh  - 

Tho  central  hydrom  strand  in  the  seta  of  the  sporogonium  el 
most  mosses  has  already  been  alludod  to.  Beside*  this  there  u 
usually  a living  conducting  tissue  sometimes  differentiated  as 
leptom  forming  a mantle  round  the  hydrom,  and  bounded  ex- 
ternally by  a more  or  less  well-differentiated  endodermis,  abutting 
on  an  irregularly  cylindrical  lacuna ; the  Utter  separates  l* 
central  conducting  cylinder  from  the  cortex  of  the  seta,  which,  like 
the  cortex  of  the  garaetopliyte  Atom,  is  usually  differentiated  into 
an  outer  thick- walled  stereom  and  an  inner  starchy  parenchyma- 
Frequently,  also,  a considerable  differentiation  of  vegetative  Us***0 
occurs  in  the  wall  of  tho  spore-capsule  itself,  and  in  some  of  tnn 
higher  forms  a special  assimilotiug  and  transpiring  organ  situat** 
just  below  the  capsule  at  the  ton  of  tho  seta,  with  a richly  lacnn 
chloropliylloux  parenchyma  anil  stomata  like  those  of  the  wall ^ 
the  caiisule  in  tn«?  Anthooerotean  liverworts.  Thus  the  Wt# 
gical  differentiation  of  tho  iqwrognniura  of  the  higher  mosses i is 
one  of  considerable  complexity  ; bat  there  is  here  even  less  f®**1 
to  suppose  that  these  tissues  have  any  homolo^  (phylogeo*  * 
community  of  origin)  with  the  similar  ones  met  with  in  tlie  nig  i 
plant*. 

Tho  facts  of  histological  structure  in  the  Btyo* 
phytic  series  are  all  such  as  we  should  expect  to  w 
developed  in  response  to  the  exigencies  of  increasing 
adaptation  to  terrestrial  life  on  soil,  and  of  increasing  8izb 
of  the  plant-body.  In  the  liverworts  we  find  fixation  o 
the  thalluM  by  water-absorbing  rhizoids ; in  certain  forms 
with  a localized  region  of  water-absorption  the  developing*1 
of  a primitive  hydrom  or  water-conducting  system  : and  m 
others  with  rather  a massive  type  of  thallua  the  differentia- 
tion of  a special  assimilative  and  transpiring  system,  n 
the  more  highly  developed  series,  tho  mosses,  this  * 
division  of  laltotir  takes  the  form  of  the  differentiation  o 
special  assimilative  organs,  the  leaves,  commonly  wi  * 
midrib  containing  elongated  cells  for  the  ready  remova  0 
the  products  of  assimilation  ; and  in  the  typical  forma «» 
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a localized  absorptive  region,  a well-developed  hydrom  in 
the  axis  of  the  plant,  as  well  as  similar  hydroid  strands  in 
the  leaf-midribs,  ore  constantly  met  with.  In  higher  forms 
the  conducting  strands  of  the  leaves  are  continued  down- 
wards into  the  stem,  and  eventually  come  into  connexion 
with  the  central  hydroid  cylinder,  forming  a complete 
cylindrical  investment  apparently  distinct  from  the  latter, 
and  exhibiting  a differentiation  into  hydrom,  leptoiu,  and 
amyloin  which  almost  completely  parallels  that  found 
among  the  true  vascular  plants.  Similar  differentiation, 
differing  in  some  details,  takes  place  independently  in  the 
other  generation,  the  sporogonium.  The  stereom  of  the 
moss  is  found  mainly  in  tho  outer  cortex  and  in  the  mid- 
rib of  the  leaf. 

Vascular  Plants. 

The  body  of  the  sporophyte  in  the  great  majority  of 
the  vascular  plants  (Pteridophytes  and  Phanerogams)  shows 
a considerable  increase  in  complexity  over  that  found  in 
the  Bryophytes.  The  principal  now  feature  in  tho 
external  conformation  of  the  body  is  the  acquirement  of 
“ true  ” roots , tho  nearest  approach  to  which  in  the  lower 
forms  we  saw  in  the  “ rhizome  ” of  Polytrichacese.  The 
primary  root  is  a downward  prolongation  of  the  primary 
axis  of  tho  plant.  From  this,  as  well  as  from  various  j 
ports  of  the  shoot  system,  other  roots  may  originate.  The  i 
root  differs  from  the  shoot  in  the  characters  of  its  surface  • 
tissues,  in  the  arrangement  of  its  vascular  system  and  in 
the  mode  of  growth  at  the  apex,  all  features  which  are 
in  direct  relation  to  its  normally  subterranean  life  and 
its  fixative  and  absorptive  functions.  Within  the  limits 
of  the  sporophyte  generation  the  Pteridophytes  and 
Phanerogams  also  differ  from  the  Bryophytes  in  possessing 
special  assimilativo  and  transpiring  organs,  the  leaves, 
though  these  organs  are  also  develoj)ed  in  the  gaincto- 
phyto  of  many  liverworts  and  of  all  the  mosses.  Tho 
leaves,  again,  have  sjjecial  histological  features  adapted  to 
the  performance  of  their  sjiecial  functions. 

Alike  in  root,  stem,  and  leaf,  wo  can  trace  a three-fold 
division  of  tissue-systems,  a division  of  which  there  are 
indications  among  the  lower  plants,  and  which 
expression  of  tho  fundamental  conditions 
***’  of  tho  evolution  of  a bulky  differentiated  plant- 
body.  From  the  primitive  uniform  mass  of  undiffer- 
entiated assimilating  cells,  there  is,  on  the  one  hand,  a 
specialization  of  a surface  layer  regulating  the  immediate 
relations  of  the  plant  with  its  surroundings.  In  the  typi- 
cally submerged  algie  and  in  submerged  plants  of  every 
affinity  this  is  the  absorptive  and  the  main  assimilativo 
layer,  and  may  also  by  the  production  of  mucilage  be  of 
use  in  the  protection  of  the  body  in  various  ways.  In 
the  terrestrial  plants  it  differs  in  the  subterranean  and 
subaerial  parts,  being  in  the  former  pre-eminently  absorp- 
tive, and  in  the  latter  protective — provision  at  the  same 
time  being  made  for  the  gaseous  interchange  of  oxygen 
and  carbon  dioxide  necessary  for  respiration  and  feeding. 
This  surface  layer  in  the  typically  subaerial  “shoot”  of 
the  sporophyte  in  Pteridophytes  and  Phanerogams  is 
known  as  the  epidermis,  though  the  name  is  restricted 
by  some  writers,  on  account  of  developmental  differences, 
to  the  surface  layer  of  the  shoot  of  Angioeperms,  and  by 
others  extended  to  the  surface  layer  of  the  whole  plant  in 
both  these  groups.  On  the  other  hand,  we  have  an  in- 
ternal differentiation  of  conducting  tissue,  the  main 
features  of  which  have  already  been  fully  described.  The 
reniaining  tissue  of  the  plant-body,  a tissue  that  we  must  re- 
gard phylogeneticallyas  the  remnant  of  the  undifferentiated 
tissue  of  the  primitive  thallus,  but  which  often  undergoes 
further  differentiation  of  its  own,  the  better  to  fulfil  its 
characteristically  vital  functions  for  the  whole  plant,  is 


known,  from  its  peripheral  position  in  relation  to  the 
primitively  central  conducting  tissue,  as  the  cortex.  The 
remaining  important  function  for  which  provision  has  to 
be  made  in  any  plant-body  of  considerable  size,  especially 
when  raised  into  tho  air,  is  that  of  support.  Special 
tissues  may  be  developed  for  this  purpose  in  the  cortex,  or 
in  immediate  connexion  with  the  conducting  system, 
according  to  the  varying  needs  of  the  particular  type  of 
plant-body. 

In  relation  to  its  characteristic  function  of  protection,  the 
epidermis,  which,  aa  above  defined,  consists  of  * single  layer  of 
cells,  haa  typically  thickened  and  cuticularixed  outer  Balde!rmit 
walls.  These  serve  not  only  to  protect  tho  plant Gp 
against  slight  mechanical  injury  from  without,  but  also  and 
especially  to  prevent  the  evaporation  of  water  from  within, 
and  to  protect  the  internal  tissues  from  the  soaking  in  of 
rain,  <fcc.  At  intervals  it  is  interrupted  by  pores  leading  from 
the  air  outside  to  the  intercellular  space  system  below.  These 
itomata  are  each  surrounded  by  a j»air  of  peculiarly  modified 
epidermal  cells  called  guard-cells,  which  open  and  cIobo  the  pore 
according  to  tho  need  for  transpiration.  Tho  structure  of  tho 
stomata  of  the  sporophyte  of  vascular  plants  is  fundamentally 
tho  same  as  that  of  the  stomata  on  tho  sporogonium  of  tho  true 
mosses  and  of  the  liverwort  Anthoccrvs,  a striking  fact  that  lends 
countenance  to  the  theory  which  would  derive  the  Ptcridopliytio 
sporophyte  from  tho  sj>orogomum  of  an  ./ItiiAoemw-like  ancestor. 
The  stomata  serve  for  all  gaseous  interchange  between  the  plant 
and  tho  surrounding  air.  The  guard-calls  contain  chlorophyll, 
which  is  absent  from  typical  epidermal  colls,  tho  latter  acting  as  a 
tissue  for  water  storage.  Sometimes  the  epidermis  is  considerably 
moro  developed  by  tangential  division  of  its  cells,  fonuingn  inanv- 
layered  water-tissue.  The  extremely  various  modifications  of  tlio 
epidermis,  especially  in  connexion  with  the  occurrence  of  hairs 
of  tho  most  various  kinds,  and  the  munborless  differences  in  the 
distribution  of  tho  stomata,  and  their  relation  to  the  general 
surface  of  tho  epidermis,  are  concisely  treated  as  to  tho  load- 
ing facts  in  Botany  (Eney.  Jlrit.  vol.  iv.  mi.  89-91),  and  in 
Histology  (vol.  xii.  p.  17).  Mention  may  be  made  hero  of  a 
claas  of  epidermal  organ,  the  hydathodt,  the  wide  distribution  and 
variety  of  which  have  been  reveal ed  by  recent  research.  These 
are  special  organs  usually  situated  on  foliage  hydatbf>d9^ 
leaves  for  tho  excretion  of  water  in  liquid  form 
when  transpiration  is  diminished  so  that  the  pressure  in  the 
water-channels  of  the  plant  has  come  to  exceed  a certain  limit. 
They  are  widely  distributed,  but  are  particularly  abundant  in 
tho  tropica.  In  one.  typo  they  may  take  tho  form  of  specially- 
modified  single  epidermal  cells  or  multicellular  hairs  without 
any  direct  connexion  with  the  vascular  system.  Tho  cells 
concerned,  like  all  secreting  organs,  have  abundant  protoplasm 
with  larger  nuclei,  and  sometimes,  in  addition,  part  of  the  cell- 
wall  is  mollified  as  a filter.  In  a second  type  they  are  situated 
at  tho  ends  of  tracheal  strands  and  consist  of  groups  of  richly 
protoplasmic  cells  belonging  to  the  epidermis  (leaves  of  many 
terns),  or  to  the  subjacent  tissue  (the  commonest  type  in  flowering 
plants) ; in  this  last  case  the  cells  in  question  are  known nsepilhema. 
The  epithema  is  penetrated  by  a network  of  fine  intercellular 
spaces,  which  are  normally  filled  with  water  and  debouch  on  one 
or  more  intercellular  cavities  below  the  epidermis.  Above  each 
cavity  is  situate*!  a so-called  water-stoma,  no  doubt  derived 
phylogenetically  from  an  ordinary  stoma,  and  enclosed  by  guard - 
cells  which  have  nearly  or  entirely  lost  the  power  of  movement. 
The  pores  of  the  water-stomata  arc  the  outlets  of  the  hydatliode. 
The  epithema  is  frequently  surrouuded  by  a sheath  of  cuticu- 
larixed  cells ; in  other  eases  the  epithema  may  be  absent 
altogether,  the  tracheal  strand  debouching  directly  on  the  lacuo* 
of  the  mesophyll.  This  last  type  of  hvdathode  is  usually  situated 
on  the  edge  of  the  leaf.  Some  hydathodes  are  active  glands, 
secreting  the  water  they  expel  from  the  leaf.  Many  other  types 
of  glands  also  exist,  either  in  connexion  with  the  epidermis  or 
not,  Buch  os  nectaries,  digestive  glands,  oil,  resin  and  mucilage 

g' The*'  surface  layer  of  the  root,  sometimes  included  under 
the  term  epidermis,  is  fundamentally  different  from  the 
epidermis  of  the  stem.  In  correspondence  with  Its  water- 
absorbing  function  it  is  not  cuticularixed,  but  remains  usually 
thin-walled  : the  absorbing  surface  is  increased  by  its  cells  being 
often  produced  into  delicate  tubes  which  curl  round  and  adhere 
firmly  to  particles  of  soil,  thus  at  one*  fixing  the  root  firmly  In 
tho  soil,  and  enabling  the  hair  to  absorb  readily  the  thin  film, 
of  water  ordinarily  surrounding  the  particles.  The  root-haw 
ends  blindly  and  is  simply  an  outgrowth  from  a surface  cell, 
having  no  crow  walls.  It  corres|«nds  iu  function  with  the 
rhizoid  of  a bryophyto.  At  the  apex  of  a root,  covering  and 
protecting  the  delicate  tissue  of  the  growing  point,  is  a special 
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root-cap  consisting  of  a number  of  layers  of  tissue  whose  cells  | 
break  down  iuto  mucilage  towards  the  outer  surface,  thus 
facilitating  the  passage  of  the  ajwx  as  it  is  pushed  between  the 
particles  of  soil.  | 

The  cortex,  as  has  been  said,  is  in  its  origin  tho  remains  of  the  j 
primitive  assimilating  tissue  of  the  plant,  after  differentiation 
of  the  surface  layer  and  the  conducting  system.  It  i 
Cortex.  conai8ta  primitively  and  mainly  of  typical  living 
parenchyma  ; but  its  differentiation  may  I*  extremely  varied, 
since  in  tho  complex  body  of  the  higher  plants  ita  functions  are  I 
very  various.  In  all  green  plants,  where  there  is  a special  protar. 
tivc  epidermis,  the  cortex  of  the  shoot  has  to  perform  the  | 
primitive  fundamental  function  of  carbon  assimilation.  In  the  , 
leafy  shoot  this  is  mainly  localized  in  the  cortical  tissue  of  the 
leaves,  known  as  mctonhyll,  which  is  essentially  a parcnchy-  | 
matous  tissue  containing  cliloroplaste,  and  penetrated  by  a 
lacunar  system  bo  that  the  surfaces  of  the  assimilating  calls  arc 
brought  into  contact  with  air  to  an  large  an  extent  as  possible 
in  order  to  facilitate  gaseous  interchange  between  the  assimilating 
cells  and  the  atmosphere.  At  the  *aiue  time  the  celts  of  the  I 
meeophyll  are  transpiring  cells — i.e.,  the  evaporation  of  water 
from  the  leaf  goes  on  from  them  into  the  intercellular  spaces. 
The  only  pathways  for  the  gases  which  thus  j«asa  between  the 
cells  of  the  meaophyU  and  the  outside  air  arc  the  stomata.  A 
typical  land  plant  has  always  to  protect  itself  against  over- tran- 
spiration, and  fur  this  reason  the  stomata  are  placid  mainly  or 
exclusively  on  the  lower  aide  of  the  leaf,  where  the  water-vapour 
that  escapes  from  them,  being  lighter  than  air,  cannot  rise  away 
from  the  surface  of  the  leaf,  but  remain*  in  contact  with  it  and 
thus  tends  to  check  further  trausniration.  The  stomata  are  in 
direct  communication  with  the  richest  lacunar  system,  which  ia 
found  in  the  loosely  arranged  meaophyll  (s pongy  tissue.)  ou  that 
aide.  This  is  the  main  transpiring  tissue,  and  is  protected  from 
direct  illumination  and  consequent  too  groat  evaporation.  The  main 
assimilating  tissue,  on  the  ot  her  hand,  is  under  the  upper  epidermis, 
where  it  is 'well  illuminated,  and  consists  of  oblong  cells  densely 
packed  with  chloropla.*t«  and  with  their  long  axes  perjtendieular 
to  the  surface  (palisade  tissue).  The  intercellular  space*  are  here 
fewer  and  narrower.  The  whole  lacunar  Bystem  thus  forms  a 
kind  of  funnel,  with  its  narrow  end  in  the  (tali  sad  e and  its  w ide 
end  under  the  stomata,  so  that  tho  double  necessity  for  the  limi- 
tation of  transpiration  and  the  illumination  of  the  palisade  cells 
lessens  tho  amount  of  carbon  dioxide  which  can  reach  the  latter. 
Loaves  whose  blades  arc  placed  vertically  possess  palisade  tissue 
and  stomata  on  both  sides  (isobi lateral  leaves},  since  there  is  no 
difference  in  the  illumination,  while  those  which  are  cylindrical 
or  of  similar  shape  (centric  Imw)  hsv*  it  all  round.  Th*  leaves 
of  shade  plants  hare  little  or  no  differentiation  of  palisade.  In 
Meshy  leaves  which  have  little  or  no  chlorophyll,  the  central 
mesophyll  is  abundant  and  acts  as  water-storage  tissue.  The 
cortex  of  a young  atom  ia  usually  green,  and  plays  a more  or  less 
important  part  in  the  assimilative  function.  * It  also  always 
possesses  a well-developed  lacunar  system  communicating  with 
the  external  air  through  stomata  (in  the  young  stem)  or  lentieels 
(see  below).  This  lacunar  system  not  only  enables  the  cells  of 
the  cortex  itself  to  respire,  but  also  forms  channels  through 
which  air  can  pass  to  the  deeper-lying  tissues.  The  cortex  of  the 
older  stem  and  of  the  root  frequently  acts  as  a reserve  store-house 
for  food,  which  generally  takes  the  form  of  starch,  and  it  also 
assists  largely  in  providing  the  ttereotn  of  the  plant.  In  the 
leaf- blade  this  often  appears  as  a layer  of  thickened  subepidarmal 
cells,  the  hypoderrn,  often  also  as  suhepidennal  bundles  of 
sclcrenchymatous  fibres  or  of  similar  bundles  extending  right 
across  the  leaf  from  one  epidermis  to  the  other,  and  thus  acting 
as  struts.  Isolated  cells  (idioblnsts),  thickened  in  various  ways, 
are  not  uncommonly  found  supporting  tho  tissues  of  the  leaf,  ‘in 
the  larger  veins  of  tho  leaf,  especially  the  midrib,  in  the  ]>etiolo 
and  in  tho  youug  stem,  an  extremely  frequent  tvpeof  mechanical 
tissue  is  coltenckyma.  This  consists  of  elongated  cell*  with  cellu- 
lose walls,  which  are  locally  thickened  Along  the  original  corners  of 
the  cells,  reducing  the  lumen  to  a cylinder,  bo  that  a number  of 
vertical  pillars  of  cellulose  connected  by  comparatively  thin  walls 
form  the  framework  of  tho  tissue.  Tins  tissue  remains  living  and 
is  usually  formed  quite  early  just  below  the  epidermis,  where  it 
provides  the  first  peripheral  support  for  a still  growing  stem  or 
petiole.  Sclcrenehyma  may  be  formed  later  in  various  positions 
in  the  cortex,  according  to  local  needs.  Scattered  single  steroids 
or  Imndlt*  of  fibres  are  not  uncommon  in  the  cortex  of  the  root. 

the  innermost  layer  of  the  cortex,  abutting  on  the  central 
cylinder  of  the  stem  or  on  the  bundles  of  the  leaves,  is  called  tho 
t*hi  {*(' loroterma , and  is  often  differentiate-!.  In  the  leaf- 

terram’  , **  ^e*  the  form  of  special  parenchymatous 

lo  tUr  bundle*,  The  cells  of  these  sheaths  are 
: • C|-r\n  distinguished  from  the  rest  of  tho  mesophyll  bv 
containing  little  or  no  chlorophyll.  Occasionally,  however,  they 
are  particularly  rich  in  chloreplasts.  bundle  sheaths  are 

important  in  the  conduction  of  car»«ohydrates  away  from  the 


assimilating  cells  to  other  parts  of  the  plant.  Rarely  in  tho  leaf, 
fairly  frequently  in  the  stem  (particularly  in  Pteridonhytes),  and 
universally  in  the  root,  tho  phloeotenna  is  developed  asaneiwto- 
dermis  (me  below).  In  other  cases,  it  docs  not  differ  histologi- 
cally from  the  parenchyma  of  the  rest  of  the  cortex,  though  it  is 
often  distinguished  by  containing  particularly  abundant  iUrch, 
in  which  caw;  it  i#  known  as  a stare A sheath. 

Ono  of  the  moat  striking  character*  common  to  the  two  highest 
groups  of  plants,  tho  I'teridophytcs  and  Phanerogams,  is  the 
possession  of  a double  (hydrom -lcptom)  conducting 
system,  such  as  wo  saw  among  the  highest  mosses,  Vsscutsr 
but  with  sharply  characterized  and  peculiar  features,  system. 

almo*tcertainly  indicating  common  descent  throughout 

both  these  groups.  It  is  confined  to  tho  sporoj  liyte,  which  form* 
the  leafy- plant  in  these  croups  and  is  known  sa  the  ttMwar 
si, stem.  Associated  with  It  are  other  tissues,  consisting  primi- 
tively of  parenchyma,  mainly  starchy,  and  in  the  Phanerogams 
particularly,  of  siiecial  stereom.  The  whole  tissue  system  u 
known  a*  the  Htelar  system.  It  lias  no  direct  phylogenetic  con- 
nexion with  that  of  the  mosses.  The  origin  of  the  PtcndophvU 
(7.r.)  ia  very  obscure,  hut  it  may  be  regarded  as  certain  that 
it  is  not  to  be  sought  among  the  mosses,  which  are  an  extwmwy 
siHfM-ialized  and  peculiarly  differentiated  group.  Furthermore, 
both  tho  hydrorn  and  lcptom  of  Ptcridophyte*  hare  ma*td 
peculiarities  to  which  no  parallel  is  to  be  found  among  the 
Brvophytes.  Hence  wc  must  conclude  that  the  conducting 
system  of  the  Pteridophyt**  has  had  an  entirely  separate  evolnlKm. 
All  the  surviving  forms,  however,  have  a complete ly ^csUbl 
double  system  with  the  specific  character*  alluded  to,  and  i 
there  ia  every  reason  to  believe  that  the  conditions  of  evolution 
of  the  primitive  Pteridophyte  must  have  been  essentially  similar 
to  those  of  the  Bryophytes,  the  various  stages  in  the  r/j](IC 
evolution  of  the  conducting  system  of  the  latter  are  etcatats. 
very  useful  to  compare  w ith  the  arrangements  met 

in  th.  farmer  Th.  hv<lr<.id  of  . Pt.nd.phrt;  « ] of  * 
Phanerogam  is  characteristically  a dead,  usually  elongate!, 
taining  air  and  water,  and  either  thin-walled  with  li^m  ‘‘I 
or  annular  thickenings,  or  with  thick  ligmlied  walls,  ,,BC®BIP  £ 
perforated  by  pits  (usually  bordered  pits)  of  vanous  shat 

When  a number  of  such  cells,  called  tra^tevi*,  pkwj|. 

end,  have  open  communication  with  one  another,  the  n*su  2 
fusion  is  called  a vessel.  Vessel,  are  very  rare  Jw-gfHg 
dophvtes,  though  common  among  Phanerogams.  Ibe  tnc»“« 
or  veBsds,  indifferently  called  tracheal  element*!  togeth<  p - 
tlio  immediately  associated  cells  (usually  I"  i0. 

dophytes)  constitute  the  xylem  of  the  plant.  Thu i M F 
logii-al  term  given  to  the  particular  tyi**  of  hydrom  to  . 
I'teridophytcs  and  Phanerogams,  together  with  th®  P?  . Jjrea, 
or  stereom,  or  both,  included  within  the  boundaries  of  the  hjdren 
tissue  strand.  The  leptcrid  of  a Pteridophyte  is  also  *nelongste 
cell,  with  a thin  lining  of  protoplasm,  but  destitute  of 
and  always  in  communication  with  tho  next  cel I of 
strand  by  relatively  large  perforations  (in  1 tcridoph)  . 
easily  demonstrable},  through  which  pass  strings  ot  Pj”  P 
These  are  often  converted  into  a peculiar  substance  cal Worsted 
which  is  aljio  frequently  formed  over  the  surface  of  th  F ' 
often  extremely  oblique,  end-walls.  Tho  structure  formed  » 
number  of  such  cells  plaoed  end  to  end  ia  called  , w 

(obviously  comparable  with  a xylem-vcssel),  and  t o * ,{t 

area  of  ond-wall  occupied  by  a group  of  perforation*  » l 
(swj  Cvtoloot).  The  rieve-tubea,  with  their  awompay  4.1  ^ 

chyme  or  stereom,  constitute  the  tissue  called  pn  • - f 

likewise  the  term  for  a morphologically  defined  tissu  Jj*  ^ 
the  lcptom  found  in  Pteridophyte* and  Phanerogams 
dated  cells,  and  is  entirely  parallel  with  the  xylem. • 
tubes  differ,  however,  from  the  tracheids  inbeing 
ciated,  apparently  conatantly,  not  with  starchy  pl  abundant 
with  pare nchyniatou a cells'"  containing  particular 
protei'l  contents  which  seem  to  have  a function  inte  1 .* 
uected  w ith  the  conducting  (Unction  of  the  sieve-tube-, 
we  may  call  proteid -cells.  . , » — Mje0. 

The  xylem  and  phloem  are  nearly  always  fouin  0n»M 

elation  in  strands  of  various  shape*  in  all  the  three 
«i i ...  ........  -...I  i..«r — and  form  a 


n m stranus  oi  various  snap' » m 

of  the  sporoph}rte — root,  stem,  and  leaf — and  form  a 
connected  tisHue-svstcm  running  through  the  w no  e meat  ie 
body.  In  the  primary  axi*  of  the  plant  among  l ter  ■ j/rvorf*- 
dophytes  an<i  many  Phanerogams,  at  any  rate  ip  /Sr  ecotrsi 
first  formal  jiart,  the  xylem  and  phioeiu  are  associateu  cylinder  of 
in  the  form  of  a cylinder,  with  xylem  occupying  tfte  moaostek- 
centre,  and  tho  phloem  (in  the  onward  growing  P*y_,  j„ 
or  primary  stem)  fonuing  a mantle  at  the  periphery  \ri&  wever, 
tho  downward  growing  part  of  the  axi*  (primary  r0°  J*  _ jD>r 
tho  peripheral  mantle  ol  phloem  is  interrupted^  the  x-.^  ,jmeBi 

to  tho  surface  of  tlio  cylinder  along  (usually)  two  or  (.  ‘ U(j  ^ 

more  vertical  line*.  Such  an  arrangement  or  ?]. 

called  radial,  and  is  characteristic  of  all  roots  (rig*-  , r*«f 
The  cylinder  i»  surrounded  by  a mantle  of  one  or  m 
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narencbymatou*  cells,  the  pericycU,  and  the  xylem  is  separated  I 
from  the  phloem  in  the  stem  by  a similar  layer,  the  mesoct/cle  | 
(com spoiling  with  the  hydrom  sheath  in  mosses).  The  peri- 
r)tle  and  mcsocycta  together  form  the  eotuuuctiv*  tissue,  of  the 
•tele.  In  the  root  the  mesocyele,  like  the  phloem,  is  interrupted, 
and  runs  :nto  the  pericycle  where  the  xylem  touch 03  the  latter 
{Fig.  2).  The  whole  cylinder  is  enclosed  by  the  peculiarly 
differentiated  innermost  cell-layer  of  the  cortex,  known  as  the 
endodermis.  This  layer  has  its  cells  closely  united  and  sealed  to 
one  another,  so  to  .-qmak,  by  the  conversion  of  the  radial  and 
transverse  walls  (which  separate  each  cell  from  the  other  cells  of 
the  layer),  or  a band  running  in  the  centre  of  these,  into  corky 
substance,  so  that  the  cndolrrnial  cells  cannot  be  split  a|>nrt  to 
admit  of  the  formation  of  intercellular  spaces,  and  an  air-tight 
sheath  is  formed  round  the  cylinder.  Such  a vascular  cylinder  is 
called  a protostele,  and  the  axis  containing  it  is  said  to  be  proto- 
monostefie.  In  the  stele  of  the  root  the  strands  of  traebsida  along 
the  lines  where  the  xylem  touches  the  pericycle  are  spiral  or  an- 
nular, and  are  the  xylem  elements  first  formed  when  the  cylinder 
is  developing.  Each  strand  of  spiral  or  annular  first- ’formed 
trachcid*  is  called  a protoxylem  strand,  as  distinct  from  the 
nstaxylem  or  rest  of  the  xylem,  which  consists  of  thick-walled 
troche  ids,  the  pits  of  which  are  usually  scalariform.  The  stele 
is  called  tuonarcA,  diarch,  . . . polyarch  according  as  it  contains 
one,  two,  ...  or  many  protoxylems.  When  the  protoxyhm 
strands  are  situated  at  tno  periphery  of  the  stole,  abutting  on  the 
pericycle,  as  in  all  roots,  and  many  of  the  more  primitive  Pterido- 
phjft*  stems,  the  stele  is  said  to  bo  exarc h.  When  there  is  a 
single  protoxylem  strand  in  the  centre  of  the  stole,  or  when,  as  is 
more  commonly  tho  case,  there  are  several  protoxylem  strands 
situated  at  the  internal  limit  of  the  xylom,  tho  centra  of  tho  stem 
being  occupied  by  |karcnchynia,  tho  stolo  is  endareh.  This  is  tho 
case  in  tho  stems  of  most  Phanerogams  and  a few  Pteridophytes. 
When  the  protoxylems  have  an  intermediate  position  the  stele  is 
w/sarck  (many  Pteridophytes  and  some  of  tho  more  primitive 
Phanerogams).  In  many  cases  external  yrotophlvem,  usually  con- 
sulting of  narrow  sieve  tu lies  often  with  swollen  walls,  can  be 
distinguished  from  metaphloem.  As  the  primitive  stolo  of  an 
exarch  Pteiidophyte  is  traced  upwards  from  the  primary  root  into 
the  stem,  the  phloem  and  mosocyde  become  continuous  round  the 
xylem.  At  tho  same  time  the  stele  becomes  more  bulky,  all  its 
element*  increasing  in  number.  Very  frequently  the  number  of 
protoxylem  strands  increases  by  branching  of  the  original  CM 
that  have  come  up  from  the  root.  Soon  a bundle  goes  off  to  the 
first  leaf.  This  consists  of  a protoxylem  with  a few  motaxylem 
e laments,  a segment  of  mcsocvcla,  phloem,  pericycle,  and  usually 
au  arc  of  endodermis,  which  closes  round  the  bundle  as  it  detaches 
itself  from  the  stele.  Thus  such  a leaf-bundle  contains  jiarts  of  . 
all  the  tissues  of  the  stele,  and  is  hence  called  a meristele.  It  is 
primitively  bilaterally  symmetrical  like  the  leaf  it  supplies, 
though  it  may  acquire  a radial  symmetry  of  its  own,  while  the 
dole  of  the  stein  is  primitively  radially  symmetrical  like  the  stem 
itself.  As  the  stele  is  traced  farther  upwards  it  becomes  bulkier, 
is  do  the  successive  leaf-bundles  which  leave  it.  In  many  Pteri- 
dophvtes  tho  solid  protostele  is  maintained  throughout  tho  axis. 

In  others  a central  parenchyma  or  priniifiu  pith  — * new  region 
of  the  primitive  stelar  conjunctive — appears  in  the  centre  of  the 
xylem.  In  many  ferns  internal  phloem  appears  associated  with 
this  primitive  pith  ; and  at  a higher  level,  after  the  stele  has 
increased  greatly  in  diameter,  a large-celled  true  pith  or  medulla, 
resembling  the  rortex  in  its  characters  and  usually  quite  distinct 
from  conjunctive,  appears  in  the  centre.  This  is  often  separated 
from  the  conjunctive  by  an  internal  endodermis.  Where  internal 
pUowa  i»  promt  this  is  separated  from  the  internal  endoderrnis 
by  an  ewlocycle  or  **  internal  |wricycle,"  a*  it  is  sometimes  called, 
and  from  the  xylem  by  au  internal  mesocyele — these  two  layers, 
together  with  the  outer  mesocyele  and  pericycle,  constituting  tho 
conjunctive  tissue  of  the  now  hollow  cylindrical  stele.  (The  con- 
junctive frequently  form*  a connected  whole  with  bands  of  starchy 
xfltm -parenchyma,  which,  when  tho  xylom  is  bulky,  usually 
appear  among  tho  trochoids,  tho  phloem  also  often  being 
penetrated  by  similar  bands  of  phloem -pa  renehy  r/m.)  To  this 
tyi«  of  stolo,  whether  with  or  without  internal  phoem,  is 
given  tho  name  siphonostele  to  distinguish  it  from  tho  solid 
protostele  characteristic  of  the  root,  of  tho  first -formed  por- 
tion of  the  stem,  and  in  the  more  primitive  Pteridophytes 
of  tho  whole  of  the  axis.  The  siphonostele  is,  as  it  is  found 
among  many  of  tho  lower  ferns,  broken  by  the  departure 
of  a leaf-bundle,  the  outer  ami  inner  endodermis  joining  so  that 
the  stele  becomes  horseshoe -shaped  and  the  cortex  continuous 
*dth  the  pith  (Fig.  4).  Such  a break  is  known  as  a leaf -gap. 

A little  above  the  departure  of  the  leaf  bundle  the  stele  again 
closes  up,  only  to  bo  again  broken  by  tlio  departure  of  the  next 
“Poly-  roeristele.  Where  the  loaves  aro  crowded  and  tho 

stely.  *•  phyllotaxy  is  high,  a given  b af-gap  is  not  closed  before 

’ the  next  ones  appear,  and  tho  siphonostele  thus 
becomes  split  up  iuto  a number  of  segments,  sometimes  band- 


shaped  or  semilunar,  sometime*  isodiamctric  in  cross-section 
(Fig.  5).  Each  segment  of  the  siphonostele  frequently  resembles 
a protostele,  tho  segments  of  inner  endodermis,  pericycn,  phloem, 
au<i  mesocyele  joining  with  the  corresponding  outer  segments  to 
form  a concentric  structure.  For  this  reason  a stem  in  which  the 
vascular  system  has  this  type  of  structure  is  spoken  of  as  poly- 
stelic,  the  term  “stele”  being  transferred  from  the  primary 
central  cylinder  of  the  axis  and  applied  to  the  vascular  strands 
iust  dew  ri  bed.  In  this  use  the  term  loses,  of  course,  its  morpho- 
logical value.  Where  tho  “steles”  are  few  and  band-shaped  on 
croes-eection,  the  structure  is  spoken  of  aa  “ gamoalelio ” ; where 
they  are  numerous,  and  run  independently  for  considerable  dis- 
tances, it  i*  “dialystelic."  The  splitting  up  of  the  vascular  tube 
or  siphonostele  into  se(uirate  strands  docs  nut  depend  wholly  upon 
tho  occurrence  of  loaf-gape.  In  the  extremely  dialystelic  forms 
the  loaf-gaps  are  very  broad  and  long,  and  are  filled  by  a network 
of  slender  strands,  some  of  which  run  out  to  the  leaf,  while  other* 
form  cross  connexions  between  these  and  with  tho  strands 
separating  the  gums,  which,  though  stouter  than  the  leaf-gap 
steles,  are  reduced  to  comparatively  narrow  bauds.  In  some 
ca*c«  the  strands  separating  the  gaps  are  themselves  split  up, 
further  increasing  the  diatystely.  Finally,  tho  original  dialystelic 
cylinder  may  bo  supplemented  by  additional  internal  or  external 
strands  or  both,  joining  by  frequent  connexions  the  primary  ones. 
The  loaf-trace  consists  of  a single  strand  only  in  somo  of  the 
protostclic  and  more  primitive  siphonostelic  forms,  in  the  latter 
(where  it  ia  simply  a at  tached  segment  of  the  siphonostele)  having 
tho  sha|ie  of  a crescent  or  horse  shoe  in  cross-section  with  the 
convexity  outwards,  and  in  the  petioio  downwards.  In  the  more 
complex  forms,  as  already  indicated,  tho  trace  ia  itself  split  up 
into  a number  of  strands  which  leave  the  haw;  ami  sides  of  the 
leaf-gap  independently.  In  tho  petiole  these  may  iroreas*  in 
number  by  branching  and  sometimes  form  a complicated  system 
resembling  that  of  tne  stem,  but  usually  reducible  to  the  primi- 
tive bilateral  horse-shoe  type.  Tho  protostelic,  siphunostelic, 
and  “polyatalfo"  conditions  are  mainly  found  among  tho  Pteri- 
dophytea.  There  is  good  reason  to  supjiOHe  that  the  protostelic  con- 
dition ia  primitive  in  evolution.  Essentially  the  same  type  was 
found  in  tlie  primitive conduct  ingsystviu  of  thegametophytoof  the 
mosses.  No  doubt  the  siphonostele  came  next,  sometimes  ]K>rhapg 
in  relation  to  tho  necessity  for  the  formation  of  a hard  peripheral 
supporting  cylinder,  but  often  ow  ing  to  factors  not  yet  understood, 
and  by  the  crowding  of  tho  lcaf-ga{»s  and  other  factors  tho  “ polv- 
stolie  state  was  reached.  Thus  in  trnriug  the  stelar  system  of  a 
“ polystelic  ” fern,  for  instance,  upwards  from  tho  primary  root, 
the  various  stages  which  have  led  to  tho  evolution  of  this  type 
are  pass'd  through.  In  a few  ]*lvridophyt>-sand  the  great  majority 
of  the  Phanerogams,  tho  protostele  of  the  primary  root  dilates 
either  immediately  upon  entering  tho  stem,  or  at  a higher  levet, 
acquires  a true  medulla,  and  tho  vascular  cylinder  breaks  into  a 
number  of  separate  collateral  bundles  ((.<.,  with  xylem  towards 
the  centre  and  phloem  towards  tho  periphery  of  the  stem)  which 
pa&s  out  of  the  cylinder  to  supply  the  leaves  after  having  given 
off  branches  (continuation  bundles)  which  ooutinuo  their  course  in 
the  cylinder  of  tho  stem.  Tho  lowest  collateral  bundles  of  the 
typical  Phanerogamic  Btcm  are  frequently  directly  continuous 
with  tho  (often  wqmrnte)  strands  forming  the  stele  of  the  primary 
root,  so  that  no  siphonostelic  condition  of  the  type  always  found 
m ar  the  base  of  the  stem  of  a higher  Fteridophyte  is  (wssed 
through.  Hut  tho  collateral  bundle*  of  the  stem  stele  are  usually 
united  laterally  by  conjunctive  tissue,  so  that  a hollow  cylinder 
of  stelar  tissue  is  maintained,  and  the  pith  is  isolated  from  the 
cortex  except  at  the  klf-ttM,  This  modified  siiihonostclc  is 
very  characteristic  of  the  Phanerogamic  stem.  In  the  great 
majority  of  casts  there  is  a fairly  wide  pericycle  outside  the 
phloem,  and  this  is  partially  or  wholly  converted  into  seleren- 
cliyma,  usually  of  the  prose  no  hymatoua  (fibrous)  type.  In  this 
way  an  efficient  peripheral  supporting  cylinder  is  secured,  and  it 
is  no  doubt  largely  owing  to  the  need  for  this  mechanical  sup- 
port that  tho  modified  siphonostele  ia  maintained  in  the  Phanero- 
gamic stem.  As  it  is,  the  single  collateral  bundle  often  asserts 
its  individuality  while  still  within  tho  stele,  the  conjunctive 
being  obviously  arranged  round  them  aa  centres — the  notarized 
porky  cl  e,  for  instance,  taking  the  form  of  a number  of  bands, 
arc-shaped  in  cross-section,  capping  the  phloems  of  the  handle*, 
and  the  cortex  and  medulla  frequently  intruding  between  two 
adjacent  ones  (Fig.  6).  In  some  cases,  indeed,  the  modified 
siphonostele  breaks  up  altogether,  the  cortex  and  medulla 
hm>ming  continuous  between  the  bundles,  each  of  which  is  sur- 
rounded by  its  ow  n investment  of  tissue  corresponding  with  con- 
junctive, but  now  called  peridesm,  the  isolated  segment  of  the 
rnesocycta  being  known  as  mesodesm.  This  is  the  condition  of 
aste!y“  entirely  parallel  with  polystely  except  that  tho  xstcly. 
separate  strand*  are  usually  all  or  mostly  loaf-trace*. 

Th«  difference  between  the  concentric  and  the  collateral  structure 
of  tho  strand*,  depending  mainly  on  the  presence  or  absence  of 
internal  phloem,  and  the  difference  between  the  roundod  “stele” 
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of  the  polystclic  Pteridophvte  with  it*  tendency  to  radial  organ* 
ization,  and  the  unipolar  wedge-shaped  M bundle”  of  the 
Dicotyledon  usually  with  its  cap  or  ahoath  of  peridesmic  stereom, 
depending  on  the  different  characters  of  the  siphonostele  from 
which  the  two  types  have  been  respectively  evolved,  though 


striking  and  characteristic  enough,  are  of  comparatively  minor 
importance.  The  characteristic  tyj«e  of  arrangement  of  vmcoUt 
strands  found  in  monocotyledonous  stems  depends  on  a similar 
extreme  assertion  of  the  individuality  of  the  single  lea  f-t  rare 
bundle,  combined  with  an  often  enormous  increase  in  the  number 


Fig.  2.  Fig.  3. 


Fig.  4. 


Fig.  9- 


Fig.  5- 


FlOS.  2-9.— Diaohams  or  the  Mai*  Tvws  or  Aw*asow*«  or  rm  ***£* 
Tinsitss  iji  I'titauKiravras  amp  PnAHMUOOAMB  1-*  111  trA,,‘ 

section). 

The  xylem  Is  crew- hatch*!,  the  phloem  shaded  dlSfCOallfi 
peotophtoeio  shaded  darkly,  parent  l*j  uuiUju*  eoaiuoctlvs  tiaras  l®1*  ’ 

acleieuchyma  doited. 

Fia.  X.— LHareh  root-stole,  with  axial  raetaxylrm  plate  fotuin*  the  two  prtto- 
Xvli'Bi*;  the  cumiacmeat  type  of  primary  rnot*stota-  . 

Flo.  A— Kohd  exarch  protoatofo  (repreaeiitod  a*  peBtarcli).  was  o 
Ptoltdophyte  atoms,  and  throughout  atom  of  1001*  primitlTe  «(*»»• 

Fio.  A— Typical  aiphnoocUle  ircjrfeMntod  ms  m **  rvh  ) wi  th  * ® ^ 
broken  by  departure  of  a merlstelic  leaf-tree  o«  the  ri#bt-  Charset 
lose  of  ikm  In  most  tern*,  auJ  of  whole  sal*  in  many.  as 

Fin.  1.  — .Simple  tl  ml  vs  to  lie  type  ; mewrh  slpJiouaatole 


broken  by  two  uppostto  Wf-gap«Yrtsht  and  left),  each  eootainln#  thn* 
'*  1 — ' * — — Mmutating  pratosteiea  and  usually  known  as 
s steins  of  most  of  tlse  hl({h«r  frros. 


stoilc  leaf  * tram*,  Mmutaliag  protostelM 
Cluuwctorlstic  of  thn  stems  of  most  of  Use  hign*v  irroe. 

Fiq.  ft. -Modi lied  »lplumn*tele  with  collateral  endarth  buiidW  * 
laterally  by  conjunct!  re  tiara*.  The  regions  of  the  Utlrr  W.Uide 
are  sclerlted,  aa  Is  usually  the  caso.  ChaiactormUc  of  the  dkotyieooow* 

Flu.  7- — Separate  collateral  endarrh  bundle  of  an  astelio  fewm 
iU  jeridesm  which  may  be  partly  or  wholly  »ctori«<L  Ajlow  s®*1  £ 
sniNinsted  by  meaodesm.  Home  dleoty  lerionou*  atoms. 

Flu.  a— Mertstellc  are  of  collateral  bundles,  united  by  «mhJoikUt«. 
mop  In  petioles  of  lMcuiyled«ia.  . _m,n«  oj 

Kio.  tf.  — Large  polyarrh  roote  siphonostele,  showlfic 
primary  xylem  ami  phh^ra  In  alternate  at  rand  a,  and  s W> aAl ' ’ k™W/mop;,t y - 
mrtatylam,  mostly  hi  the  form  of  law  vmwIh.  Found  In  p»*T**> 
l«brtis.  Most  roots  show  some  form  UittnunlMto  between  ,IU4 
represented  in  Fig.  2. 


or  bundles  prnent  «t  »ny  given  level.  Tlio  reeult  ii»  dilotion 
of  the  stele  (ill  it  occupies  the  whole  or  nearly  the  whole  of  the 
«uiw,  the  cortex  being  induced  to  a narrow  cylinder  or  di«ppe»r- 
mg  altogether.  The  pericycle  usually  forms  a nclerued  band  at 
or  near  the  periphery  of  the  stem,  and  the  leaf-trace  bundles  are 
scattered  m a dehnito  though  not  superficially  obvious  order 
through  » general  parenchymatous  ground  tissue,  each  bundle 
being  common. v capped  or  aurmunded  by  its  own  sheath  of 
stereom.  In  a few  cases  among  the  Phanerogams  (c.g.,  Auricula) 


a polystelic  condition  originates  secondarily  In  evolution ■ 
association  of  supplementary  internal  inversely  oriented  . 
with  detached  ar:a  of  tho  original  stele.  This  is  another  ^1- 
of  increasing  tho  vascular  supply  to  the  leaves  when  to 
of  these  exceed  the  cai»acity  of  tho  original  dilated. W* 
central  cylinder.  In  other  cases  jwlystclj  may  -jW 

completely  ante lio  type  by  the  association  of  bandies 
common  centres  (.VymoAau).  . ..uj- 

Itt  the  foregoing  ucscription  of  th*  evolution  of  tn« 
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system  in  vascular  plants,  account  has  been  taken  only  of  what 
acorn  tho  principal  and  more  easily  interpreted  lines 
Aberrant  descent.  Among  some  of  the  Pteridophytea 


(Scloginella),  a tjm  of  jiolystcly  ib  found  which  it-  not 
directly  traceable  to  the  breaking  up  of  a primitive  siphunostele 
by  the  crowding  of  leaf-gaps.  Among  the  Cycadofilices  also,  a 
great  group  of  extinct  forms  occupying  the  borderland  between 
Ferns  and  Gymnosperms,  side  by  aiuo  with  wonostelic  type*  which 
furnish  a most  interesting  sequence  lending  from  the  protostele 
so  common  among  modern  Pteridophytes  to  the  modified  Biphono- 
stele  characteristic  of  modern  Cycads,  Conifers,  and  Dicotyledons, 
there  are  a number  of  siphonostelic  ami  polystelic  types  (the 
Mcdulloua  and  allied  forms)  in  which  tnc  breaking  of  tho 
sjphonostelc  does  not  depend  Upon  the  departure  of  leaf- traces. 
The  structures  presented  are  often  of  considerable  complexity, 
sod  their  origin  and  relationship  with  the  more  easily  intelligible 
types  are  frequently  obscure. 

' In  the  blade  of  a typical  leaf  of  a vascular  plant— essentially  a 
thin  plale  of  assimilating  tissue — tho  vascular  system  takes  the 
_ form  of  a number  of  serrate,  usually  branching  and 

. anastomosing  strands.  These  with  their  associated 
° stereom  form  a kin*l  of  framework  which  is  of  great 
. ’ * importance  in  supporting  tho  mcaophyll ; but  also,  and 

chiefly,  they  provide  a number  of  channels,  penetrating 
every  part  of  tho  loaf,  along  which  water  and  dissolved  salts  are 
conveyed  to,  and  elaborated  food -substances  from,  the  mesophyll 
cells.  Each  bundle  is  a branch  of  an  original  meristcle  that  left 
the  cylinder  of  the  Btcm.  It  is  always  collateral  (tho  phloem 
being  turned  downwards  and  the  xylem  upwards),  oven  in  Kerns, 
where  tho  meristole  or  ineristelcs  of  the  petiole  (“  petiolsr  steles ”) 
an- concentric,  and  it  haa  the  ordinary  inesodeMn  anu  peridesmof  the 
collateral  bundle.  The  latter  is  often  •clerized,  especially  opposite 
the  phloem,  and  to  a less  extent  opposite  the  xylem,  as  in  tho 
stem.  As  a bundle  is  traced  towards  its  blind  termination  in 
the  mcaophyll  the  peridesmic  stereom  first  disappears,  the  sieve* 
tubes  of  the  phloem  are  replaced  by  narrow  elongated  parenchyma 
cells,  which  soon  die  out,  and  the  bundle  ends  with  a strand  of 
trochoids  covered  by  the  phloeoterinic  sheath. 

The  structure  of  the  stelo  of  the  primary  root  as  it  is  found  in 
most  Ptcrklophytea  ami  many  Phanerogams  has  been  already 
described  (Fig.  2).  Tho  radial  structure  is  characteristic  of  all 
root-stcles,  which  have  in  essential  points  a remarkably  uniform 
structure  throughout  the  vascular  plants,  a fact  which  is  no 
doubt  largely  dependent  on  the  very  uniform  conditions  under 
which  they  live.  The  larger  root-stelcs  are  usually  polyarch, 
anil  seldom  have  the  centre  filled  up  with  xylem,  this  being 
replaced  by  a large-celled  pith  so  that  the  siphonostelic  structure 
is  acquired  (Fig.  9).  Sometimes,  however,  the  centre  of  a bulky 
root  stele  has  strands  of  metaxylem  (to  which  may  be  added 
strands  of  mctaphlocm)  scattered  through  it,  the  interstices  being 
filled  with  conjunctive.  The  conjunctive  of  a root-steie  possess- 
ing a pith  is  often  sclcrizcd  between  the  pith  and  tho  pericycle. 
Sometimes  all  the  parenchyma  within  tne  stele  undergoes  this 
change.  In  the  roots  of  some  palms  tho  siphonoatolo  breaks 
up  into  arcs,  which  may  each  acquire  a “stelar  " structure  by 
the  bending  in  ami  joining  of  the  edges. 

For  “ laticiferous  tissue,"  boo  Cytology. 

Tho  body  of  a vascular  plant  is  developed  in  the  first 
place  by  repeated  division  of  the  fertilized  egg  and  tho 
Osre/op.  growth  of  tho  products  of  division.  The  body 
meat  ot  thus  formed  is  called  tho  embryo,  and  this 
primary  develops  into  the  adult  plant,  not  by  continued 
growth  of  all  its  parts  as  in  an  animal,  but  by 
localization  of  the  regions  of  cell-division  and  growth,  such 
a localized  region  being  called  a grt/mny-junni.  This 
localization  takes  place  first  at  the  two  free  ends  of  tho 
primary  axis,  the  descending  port  of  which  is  the  primary 
root,  and  the  ascending  £ho  primary  shoot.  Later,  the 
axis  branches  by  the  formation  of  new  growing-point*, 
and  in  this  way  the  complex  branch  system  of  axes  form- 
ing the  body  of  the  ordinary  vascular  plant  is  built  up. 
In  the  flowering  plants  the  embryo,  after  developing  up 
to  a certain  point,  stops  growing  and  rests,  enclosed  within 
the  seed.  It  is  only  on  germination  of  the  latter  that  tho 
development  of  the  embryo  into  the  free  plant  is  begun. 
In  the  lieridophytes,  on  the  other  hand,  development  from 
the  egg  is  continuous. 

The  triple  division  of  tissues  iB  laid  down  in  most  cases  at  a 
very  early  period  of  development— in  the  flowering  plants  usually 
before  the  resting  stage  is  reached.  In  many  Pterldophyte*  tho 


first  leaf  is  formed  very  earlv,  and  the  first  vascular  strand  is 
developed  at  its  base,  usually  becoming  continuous  with  the 
cylinder  of  the  root ; the  strand  of  the  second  leaf  is  formed  in  a 
similar  way  ami  runs  down  to  join  that  of  the  first,  so  that  the 
stem  stele  is  formed  by  the  joined  bases  of  the  leaf-traces.  In 
other  cases,  however,  a continuous  primitive  stele  is  developed, 
extending  from  the  primary  stem  to  the  primary  root,  the  leaf- 
traces  arising  later.  This  is  correlated  with  the  comparatively 
late  formation  and  small  development  of  the  first  leaves.  The 
evidence  scarcely  admits  of  a decision  as  to  which  of  these 
methods  is  to  bo  regarded  as  primitive  in  descent.  In  the  seed- 
forming  plants  (Phanerogams)  one  or  more  primary  leaves 
(cotyledons)  are  already  formed  in  the  resting  embryo.  In  cases 
where  the  development  of  the  embryo  is  advanced  at  the  resting 
period,  traces  run  from  the  cotyledons  and  determine  tho 
symmetry  of  the  stele  of  the  primitive  axis,  the  upper  j»art  of 
which  shows  stem  • structure,  in  some  respects  at  least,  and  iB 
called  the  hypocotylcdunary  stem  or  hypocotyl,  while  tho  lower 
jiart  is  the  primary  root  (radicle).  On  germination  of  tho  »eed 
the  radicle  first  grows  out,  increasing  in  size  as  a whole,  and  soon 
adding  to  its  tissues  by  cell  division  at  its  apical  growing-point. 
Tho  hypocotyl  usually  elongates  by  its  cells  increasing  very 
greatly  both  in  number  and  sire,  so  that  the  cotyledons  are  raised 
into  the  air  aB  tho  first  foliage-leave*.  Further  growth  in  length 
of  the  stem  is  thenceforward  confined  to  the  apical  growing  point 
situated  lie  tween  the  cotyledons.  In  other  cases  this  growing-point 
becomes  active  at  once,  there  being  little  or  no  elongation  of  tho 
hypocotyl  and  the  cotyledon  or  cotyledons  remaining  in  the  seed. 

The  structure  of  tho  growing-points  or  apical  nieristema  varies 
much  in  different  cases.  In  most  Ptendophytca  there  is  a single 
large  apical  cell  at  the  end  of  each  stem  and  root  axis.  0ntwia£m 
This  usually  has  tho  form  of  a tetrahedron,  w-ith  its  ^ 
base  occupying  the  surface  of  tho  body  of  tho  axis 
and  its  apex  pointing  towards  tho  interior.  In  the  stem, 
segments  are  successively  cut  off  from  the  sides  of  tho  tetrahedron, 
and  by  their  subsequent  division  the  body  of  the  stem  is  produced. 
In  the  root  exactly  the  same  thing  occurs,  but  segments  are  cut 
off  also  from  the  base  of  the  tetrahedron,  and  by  tho  division  of 
these  the  root-cap  is  formed.  In  both  stem  and  root  early  walls 
sep&rato  tho  cortex  from  the  stele.  The  epidermis  in  the  stem 
and  the  surface  layer  of  the  root  soon  becomes  differentiated  from 
the  underlying  tissue.  In  some  Pterklophyto  stems  the  apical  cell 
is  wedge-shaped,  in  others  prismatic  ; in  the  latter  case  segments 
are  cut  off  from  the  cud  of  the  prism  turned  towards  the  body  of 
the  stem.  In  other  cases,  again,  a group  of  two  or  four  prismatic 
cells  takes  the  place  of  tho  apical  cell.  Segments  are  then  cut  off 
from  the  outer  sides  of  these  initial  cells.  _ In  most  of  the  Phaner- 
ogam* tho  apical  (or  primary)  merister^  instead  of  consisting  of 
a single  apical  cell  or  a group  of  initials,  is  stratified  i.e.,  there  is 
more  than  one  layer  of  initials.  Throughout  the  A ngiosrienns  the 
epidermis  of  the  shoot  originates  from  separate  initials,  which 
never  divide  tangentially,  su  that  tho  young  shoot  is  covered  by 
a single  layer  of  dividiug  cells,  the  dcmuUopen.  Below  this  are 
the  initials  of  tlio  cortex  and  ccutral  cylinder.  Whether  these 
are  always  in  layers  which  remain  separate  is  not  known,  hut  it 
is  certain  that  in  many  case*  they  cannot  be  distinguished.  This, 
however,  may  be  due  to  irregularity  of  division  and  displacement 
of  the  cells  by  irregular  tensions  destroying  the  obvious  layered 
arrangement  In  some  cases  there  is  a perfectly  definite  line  of 
separation  between  the  young  cylinder  (purovu)  and  young  cortex 
IpcribUw),  the  latter  having  one  or  more  layers  of  initials  at  tho 
actual  apex.  This  clear  serration  between  periblcm  and  plcrome 
is  mostly  found  in  plants  whose  stem-apex  forms  a asked  cone, 
the  leaves  being  produced  relatively  late,  »o  that  the  stele  of  the 
young  stem  i*  obviouB  above  tho  youngest  leaf-traces.  Where 
tho  leave*  are  developed  early,  they  often  quite  overshadow  tho 
actual  apex  of  the  stem,  and  the  rapid  formation  of  leaf  tissue 
disturbs  the  obviousness  of,  and  perhaps  actually  destroys,  tho 
stratified  arrangement  of  tho  shoot  initials.  _ In  this  case  also, 
the  differentiation  of  leaf-bundle*,  -which  typically  begins  at  the 
base  of  the  leaf  ami  extends  upwards  into  the  leaf  and  downwards 
into  the  stem,  is  tho  first  phenomenon  in  the  development  of 
vascular  tissue,  and  i*  wen  at  a higher  level  than  the  formation 
of  a stele.  The  latter  is  produced  (except  in  cases  of  complete 
astelv  where  a cylinder  is  never  formed)  after  a number  of  leaf-trace* 
have  appeared  on  different  sides  of  the  stem  so  a*  to  form  a circle 
as  seen  in  transverse  section,  the  s^es  intervening  between 
adjacent  bundles  becoming  bridged  by  small -celled  tissue  closing 
the  cylinder.  In  this  tissue  freah  bundles  may  become  differen- 
tinted,  awl  what  remains  of  it  becomes  the  rays  of  the  fully- 
funned  stele.  Many  cases  exist  which  are  intermediate  between 
the  two  extreme  type*  described.  In  these  the  stelo  becomes 
obvious  in  transverse  section  at  about  tho  same  level  as  that  at 
which  the  first  leaf  traces  are  developed.  Where  a large-celled 
pith  is  developed  this  often  becomes  obvious  very  early,  and  in 
some  cases  it  appears  to  havo  separate  initiate  Bituated  below 
tliooe  of  the  hollow  vascular  cylinder  or  modified  siphonostalo. 
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In  some  cases  where  there  is  apparently  a veil-marked  nlcromo 
at  the  apex,  this  is  really  the  young  pith,  the  distinction  between 
tho  stelar  and  cortical  initials,  if  it  exists,  being,  as  is  so  often 
the  case,  impossible  to  make  out.  The  young  tissue  of  tho  stelar 
cylinder,  in  the  ease  of  the  modified  siphonoatele  characteristic 
of  tho  dicotyledonous  stem,  differs  from  the  adjoining  pith  and 
cortex  in  its- narrow  elongated  cells,  produced  by  tho  stopping  of 
transverse  and  tho  increased  frequency  of  longitudinal  divisions. 
This  is  especially  the  rase  in  the  young  vascular  bundles  them- 
solves  {drstmvjen  *tramls\  The  protoxylem  and  protophlocni  are 
developed  a few  cells  from  tho  inner  uml  outer  margins  of  tho 
desi nogen  strand,  desmogenie  tissue  left  over  giving  ri»o  to  the 
segments  of  endocyelo  and  pcricycle  capping  the  bundle.  Differen- 
tiation of  the  xylcrn  progresses  outwards,  of  tho  phloem  inwards, 
but  the  two  tissues  never  meet  in  the  centre.  Sometimes  develop- 
ment stops  altogether,  and  a layer  of  undifferentiated  parenchyma, 
the  mssodesut,  is  left  between  them  ;or  it  may  continue  indefinitely, 
the  central  colls  keeping  pace  by  tlicir  tangential  division  with 
the  differentiation  of  tissue  on  each  side.  In  this  case  the 
formation  of  the  primary  bundle  pastes  straight  over  into  the 
formation  of  secondary  tissue  by  a cambium,  and  no  line  can  be 
drawn  between  the  two  processes.  The  differentiation  of  tho 
stelar  stereom,  which  usually  takes  tho  forms  of  a solarized  peri- 
cycle,  and  may  extend  to  tho  endocyde  and  parts  of  the  rays,  bikes 
pi oco  in  moat  case's  later  than  the  formation  of  the  primary 
vascular  strand.  In  tho  very  frequent  cases  where  tho  bundles 
have  considerable  individuality,  the  fibrous  pericyclic  cap  very 
clearly  has  a common  origin  from  the  same  strand  of  tissue  as  the 
vascular  elements  themselves. 

The  separation  of  layers  in  the  apical  me  r intern  of  the  root 
is  usually  very  much  more  obvious  than  in  that  of  tho  stem. 
The  outermost  is  tho  exilyptroycn,  which  gives  rise  to  the  root 
cap,  and  in  Dicotyledons  to  the  piliferous  layer  as  well.  The 
perihlem,  one  cell  thick  at  the  apex,  produces  the  cortex,  to  which 
the  piliferous  layer  belongs  in  Xlonoeotyledons ; and  thep/enwic, 
which  is  nearly  always  sharply  separated  from  the  periblem,  give* 
rise  to  tho  vascular  cylinder.  In  a few  cases  tho  boundaries  of 
the  different  layers  are  not  traceable.  The  protoxylems  and  the 
phloem  strands  are  developed  alternately,  just  within  tho  outer 
limit  of  the  young  cylinder.  The  differentiation  of  metaxylom 
follows  according  to  tho  type  of  root-atele,  and,  finally,  any 
storcom  there  may  bo  is  developed.  Differentiat  ion  is  very  much 
more  rapid— the  tissues  are  completely  formed  much  nearer 
to  the  a|>ox  than  is  the  ease  in  the  stem.  This  is  owing  to  the 
elongating  region  (in  which  protoxylem  and  protophlocm  alone 
aro  differentiated)  being  very  much  shorter  than  in  the  stem. 
Tho  root  hair*  grow  out  from  the  cells  of  the  piliferous  layer 
immediately  behind  the  elongating  region. 

Tho  branches  of  the  stem  arise  by  multiplication  of  the  cells  of 
the  epidermis  and  cortex  at  a given  apot,  giving  rise  to  a pro- 
tuberance, at  tho  end  of  which  an  apical  meristem  is  established. 
The  vascular  system  is  connected  in  various  ways  with  that  of  the 
parent  axis  by  tho  differentiation  of  bundle -connexions  across  the 
cortex  of  the  latter.  This  is  known  as  exot/emm*  branch- forma- 
tion. In  the  root,  on  the  other  hand,  tho  origin  of  branches  is 
endiX'ietum*.  The  cells  of  the  peri  cycle,  usually  opposite  a proto- 
xylem  strand,  divide  tangentially  and  give  rise  to  a new  grow- 
ing-point.  The  new  root  thus  laid  down  burrows  through  the 
cortex  of  the  mother- root  and  finally  emerges  into  the  soil.  Tho 
connexions  of  its  stele  with  that  of  the  parent  axis  are  mode 
across  the  pericycle  of  tho  latter.  It*  cortex  is  never  in  con- 
nexion with  the  cortex  of  tho  iiarent,  but  with  its  pericvcle. 
Adventitious  roots,  arising  from  the  stems,  usually  take  origin  in 
tho  poricyclo,  but  sometimes  from  other  parts  or  the  conjunctive. 

In  most  of  the  existing  Pteridophytes,  in  tho  Mono- 
cotyledons, and  in  annual  plants  among  the  Dicotyledons, 
sec  on  d»  ^ero  “ no  further  growth  of  much  structural 

tissues.  importance  in  the  tissues  after  differentiation 
from  the  primary  meristems.  But  in  nearly  all 
perennial  Dicotyledons,  in  all  dicotyledonous  and  gymno- 
spermous  trees  and  ishrubs,  and  in  fossil  Pteridophytea 
belonging  to  all  the  great  groups,  certain  layers  of  cells 
remain  meristematic  among  the  permanent  tissues,  or 
after  {Hissing  through  a resting  stage  reacquire  ineri- 
stcinatic  projierties,  and  give  rise  to  iweondary  tissue*. 
Such  meristematic  layers  are  called  tfeondary  intristem*. 
There  are  two  chief  secondary  memtems,  the  aunMumand 
U\c  phdL<»jr,t.  The  formation  of  secondary  tissues  is  charac- 
teristic of  most  woody  plants,  to  whatever  class  they  belong, 
•.very  great  group  or  phylum  of  vascular  plants,  when  it 
h is  become  dominant  in  the  vegetation  of  the  world,  has 
produced  member*  with  the  tree  habit  arising  by  the  forma- 


tion of  a thick  woody  trunk,  inmost  cases  by  the  activity 
of  a cambium. 

The  cambium  in  tho  typical  case,  which  in  by  far  the  roast 
frequent,  continues  the  primary  differentiation  of  xylern  and 
phloem  in  tho  desmogen  strand  {see  above),  or  arises  in  the 
resting  mesodesm  or  mesocycle  and  adds  new  (scoowlary)  xylem 
and  phloem  to  tho  primary  tissues.  New  tangi-titial  wall*  arise 
in  tho  colls  which  arc  the  scat  of  eambial  activity,  and  an  initial 
layer  of  cells  is  established  which  cuts  off  tissue  mother -edit  on 
the  inside  and  outside,  alternately  contributing  to  the  xylern  ami 
the  phloem.  A tissue  •mother-cell  of  the  xylem  may,  in  toe 
most  advanced  types  of  Dicotyledons,  give  rise  to— (1)  atracheid I ; 
(2)  a segment  of  a vessel ; (3)  a xylera-fibre ; or  (4)  a vertical  file 
of  xylem-porenchyma  colls.  In  the  last  cast!  the  mother  cell 
divides  by  a number  of  horizontal  walls.  A tissuc-mother-rell 
of  the  phloem  may  givo  rise  to— (1)  a segment  of  a sieve-tube 
with  its  companion  cell  or  cells ; (2)  a phloem  fibre ; (3)  a single 
phloem-parenchyma  (cam biform)  cell,  or  a vertical  file  of  short 
parenchyma  colls.  At  certain  points  the  cambium  docs  not  give 
rise  to  xylem  and  phloem  element*,  but  cuts  off  cell*  on  both 
sides  which  elongate  radially  and  divide  bv  horizontal  wall*. 
When  a given  initial  cell  of  the  cambium  has  once  begun  to 
produce  cells  of  this  sort  it  continues  the  process,  so  that  a 
radial  plate  of  parenchyma  cells  is  formed  stretching  in  one 
straight  line  through  the  xylem  and  phloem.  Such  a cell- 
plate  is  called  a medullary  ray.  It  is  essentially  a living  tissue, 
and  serves  to  place  all  the  living  cells  of  the  secondary  vaa  ular 
tissues  in  communication.  It  conducts  plastic  substances  rowarib 
from  tho  cortex,  and  its  cells  are  frequently  full  of  stank,  which 
they  store  in  winter.  They  arc  accompanied  by  intercellular 
channels  serving  for  the  conduction  of  oxygen  to,  and  car  o 
dioxide  from,  the  living  cell*  in  the  interior  of  the  wood,  which 
would  otherwise  bo  cut  off  from  the  means  of  respiration, 
xylem  and  phloem  parenchyma  consist  of  living  cells,  ,un'  a' 
mentally  similar  in  most  respects  to  the  medullary  »y  J*1  ‘f* 
which  sometimes  replace  them  altogether.  The  narenchyro 
often  arranged  in  tangential  bands  between  tho  layers  or  «* 
tube*  and  tracheal  elements.  Tho  xylem  parenchyma  is  oMW 
in  strands  associated  with  the  tracheal  elements.  These  straw  ; 
are  not  isolated,  but  form  a connected  network  through  inr 
wood.  Tho  xvlem  parenchyma  cell*  are  connected  as  are  toe 
medullary  ray  colls,  with  tho  tracheal  elements  by  one-^iw 
bordered  pits— pita  with  a bonier  on  the  tracheel 
side,  ami  simple  on  the  parenchyma  cell  side.  The 
frequently  found  in  tangential  bands  between  similar  , 

tracheae  or  sieve-tubes.  The  fibrous  Ivamls  are  general!  " 
towards  the  end  of  the  year’s  growth  in  thickness.  Ihc 
belong  to  the  same  morphological  category  as  tire  P*”®  - ‘ ’ 
various  transitions  being  found  between  them ; thus  J 

1*  thin-walled  colls  of  the  shape  of  fibres,  or  ordinary  fibres 
l>e  divided  into  a number  of  superposed  cello.  These  , , 

cells,  like  the  ordinary  parenchyma,  frequently  stow  rta 
the  fibres  themselves,  though  usually  dead,  somot  *®«* ' ' 
protoplasm,  ami  may  also  Ire  uscil  for  starch  accumulate 
vessels  and  trochoids  ore  very  various  in  size,  shape,  an- i « 
in  different  plan U.  They  arc  nearly  al ways  aggregated  m steam  s, 
which,  like  those  of  tho  parenchyma,  arc  not  reulate 
nected  with  one  another.  In  a few  cases  some  of  the  trachrt.ls 
very  thick  walls  and  reduced  cavities,  functioning  as  ni 
rather  than  water-conducting  elements.  All  transitions 
between  such  forms  and  typical  tracheids.  These  / r 
are  easily  confused  on  superficial  view  with  the  true  * 
belonging  to  the  parenc n yrastous  system  ; but  i* 
always  bordered,  though  in  tho  extreme  type  they 
mere  slits  m the  wall.  Tho  sieve-tubes  of  the  swondary  1 1 
usually  have  very  oblique  end- walls  hearing  a row  ot  * ■-  P 
ldatcs  also  occur  on  tho  radial  side-walls.  . , 

The  tissue-olements  just  described  aro  found  .TJf*  . ,1(H4ona 
complicated  secondary  vascular  tissues  of  certain  Di  > c 
A considerable  evolution  in  complexity  can  be  traced  I-  , 
from  tho  simplest  forms  of  xylem  and  phloem  fo^'  .,j14n. 
primary  vascular  tissues  both  among  Ptendopnytes i i . . 
eroganis  to  these  highly  differentiated  types.  In  *j  .. 
condition  we  have  merely  trachea  and  sieve-tubes,  iw{  ,j'. 
associated  with  tKxrenchvma,  which  in  the  former  case  . ^ 

amylom,  and  in  the  Utter  consists  of  proteid  cells.  1 » -1 

found  in  nearly  all  Pteridophytes  and,  so  far  as  *» 
Cycadoliliees,  lioth  in  primary  and  secondary  tissue.  jn 

is  furnished  either  by  cortical  colls  or  bv  the  tracheal  ‘jV 
a few  cases  by  fibres  which  are  probably  homologous  ;ur]v 
tube*.  Among  Gymuonperms  the  secondary  xylem  w » • ^ 

simple,  consisting  of  trochoids  which  act  as  stereom  •*  . 
hydrom,  ami  a little  amylom;  white  the  phioem-p*  1 { ^ 

sometimes  undergoes  a differentiation,  part  beinj*  -iv 
amylom,  {«irt  as  proteid  cells  immediately essocistea^^ 
sievv-tubc.  In  other  cases  the  proteid  cells  of  tho 
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phloem  do  not  form  part  of  the  phloem-parenchyma,  but  occupy 
the  top  and  bottom  cell-rows  of  the  medullary  rays,  the  midale 
rows  consisting  of  ordinary  starchy  cells.  The  top  and  bottom 
rows  of  the  xylem  rays  are  often  developed  as  irregularly- 
thickened  radially-elongated  tracheida  which  serve  for  the  radial 
conduction  of  water,  auu  communicate  with  the  ordinary  tracheids 
of  the  secondary  xylem  by  large  bordered  pita.  The  primary 
vascular  tissues  of  Angioaperm*  are  likewise  nearly  always  simple, 
consisting  merely  of  trachem  and  sieve-tubes  often  associated  with 
amyloni.  A characteristic  peculiarity,  both  in  the  primary  and 
secondary  tifwue,  is  that  tho  prote&d  cella  of  the  phloem  are  hare 
always  sister-cells  of  the  leptoids  and  are  known  as  coirutUHioa- 
eellt.  In  tho  secondary  tissues  of  Dicotyledons  we  inuy  have,  as 
already  described,  considerably  more  dilferentiation  of  the  cells, 
all  the  varieties  being  referable,  however,  on  the  one  hand  to  the 
trachea]  or  sieve-tube  type,  on  the  other  to  the  parenchyma  type. 
The  main  feature  is  the  development  of  special  vascular  stereom 
and  storage  tissue.  In  some  cases  special  secreting  tissues,  resin 
ducts,  oil  glands,  laticiferous  tissue,  crystal  sacs,  Ac.,  may  be 
developed  among  the  ordinary  secondary  vascular  elements. 

The  limit  of  each  year's  increment  of  secondary  wood,  in  those 
plants  whose  yearly  activity  iB  interrupted  by  a regular  winter 
or  dry  season,  is  marked  by  a more  or  less  distinct 
ad  bum  I line,  which  is  produced  by  the  sharp  contrast  between 

flags.  the  wood  formed  in  tho  late  summer  of  one  year 

(characterized  by  tho  sparsene-ss  or  small  diameter  of 
the  tracheal  eletueuts,  or  by  the  preponderance  of  fibres,  or  by 
a combination  of  these  characters,  giving  a denseness  to  the  wood) 
and  the  loose  spring  wood  of  the  nextycar,  with  its  absence  of 
fibres,  or  its  numerous  large  trachea*.  The  abundance  of  water- 
conducting  channels  is  in  relation  to  the  need  for  a large  and 
rapid  supply  of  water  to  the  unfolding  leaves  in  the  spring  and 
early  summer.  In  Gymnospcrms,  where  vessels  and  fibres  are 
absent,  the  late  summer  wood  is  composed  of  radially  narrow 
thick- walled  trarheids,  the  wood  of  the  succeeding  spring  being 
wide-celled  and  thin-walled,  so  that  the  limit  of  the  year's  growth 
is  very  well  rnarkod.  The  older  wood  of  a large  tree  forming  a 
cylinder  in  the  centre  of  the  trunk  frequently  undergoes  marked 
changes  in  character.  The  living  elements  die.  and  the  walls  of 
all  the  cells  often  bocorne  hardened,  owing  to  the  deposit  in  them 
of  MK-cial  substances.  Wood  thus  altered  is  known  as  heart- wood, 
or  aurorae*,  as  distinguished  from  tho  young  sap-wood,  or  albur- 
num, which,  forming  a cylinder  next  the  cambium,  remains  alive 
sad  carries  on  the  active  functions  of  the  xylem,  particularly  the 
conduction  of  water.  The  heart-wood  ceases  to  wj  of  suv  use  to 
the  tree  except  as  a support,  but  owing  to  its  dryness  arid  hard- 
ness it  alone  is  of  much  ubo  for  industrial  pursues.  The  great 
hardness  of  teak  is  due  to  the  silica  deposited  in  the  heart-wood, 
and  the  special  colouring  matters  or  various  woods,  such  as 
yellow  wood,  ebony,  Ac.,  are  confined  to  the  heart-wood.  In 
eome  cases  the  heart-wood,  instead  of  becoming  specially  hard, 
remains  soft  and  easily  rots,  so  that  the  trunk  of  the  tree  fre- 
quently becomes  hollow,  as  is  commonly  the  case  in  the  willow. 
Heart- wood  is  first  formed  at  very  different  epochs  in  the  life  of  a 
tree,  according  to  the  species — *.(/.,  after  fifteen  t«  twenty  years  in 
the  oak,  forty  years  in  the  ash,  etc. 

Iu  many  annual  plants  no  cambium  is  formed  at  all,  and  the 
same  is  true  of  most  perennial  Fteridophytes  and  Monocotyledons. 

When  the  vascular  tissue  of  such  plants  is  arranged 
Cambium  in  *-t«*ratc  bundles  these  am  said  to  bo  doted.  The 
la  ttemt.  bundles  of  plants  which  form  cambium  am,  on  the 
contrary,  called  open.  In  stems  with  open  bundles 
the  formation  of  cambium  and  secondary  tissue  may  be  confined 
to  these,  when  it  is  said  to  bo  entinly/aeaievfar.  In  that  cose 
either  very  little  secondary  tissue  is  formed,  as  in  the  gourds, 
s°n»c  Ran u ncu lace®,  Ac.,  or  a considerable  amount  may  M pro- 
wad  (clematis,  barberry,  ivy).  In  tbe  latter  event  tne  cells  of 
the  primary  rays  aits  either  merely  stretched  radially,  or  they 
divide  to  keep  pace  with  the  growth  of  tbe  bundles.  If  thu 
division  occurs  by  means  of  a localized  secondary  meristem  con- 
necting  the  cambial  layers  of  adjacent  bundles,  on  interfascicular 
is  formed  in  addition  to  the  fascicular  cambium.  The  inter- 
fascii  ular  cambium  may  form  nothing  but  parenchymatous  tissue, 
producing  merely  continuations  of  tne  primary  ray*.  Such  rays 
are  usually  broader  and  more  conspicuous  t han  the  secondary  rays 
funned  within  the  wedges  of  wood  opp»*ite  the  primary  bundles,  ] 
and  are  distinguished  a*  principal  raut  from  these  narrower  tub- 
ordinal*  or  fatcieular  rant.  This  is  the  typical  case  in  most 
tt'WB  where  the  primary  bundles  are  close  together.  Where  the 
primary  bundles  arc  farther  apart,  so  that  the  primary  rays  are 
wider,  the  interfascicular  cambium  may  form  several  fairly  broad 
4 principal)  secondary  rays  in  continuation  of  certain  radial  bands 
°|jk*  Primary  ray,  ondtwtwrcn  these,  wedges  of  secondary  xylem 
*od  phloem  : or,  finally,  secondary  xylem  and  phloem  may  lx> 
ornicd  by  the  whole  circumference  of  tne  cambium,  fascicular  and  | 

ku  Alike,  interrupted  only  by  narrow*  secondary  rays,  j 
which  have  no  relation  to  the  primary  ones. 
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In  a good  many  cases,  sometimes  in  isolated  genera  or  aperies, 
sometimes  characteristic  of  whole  families,  so-called  anomalous 
cambial  layer*  am  funned  in  the  atem,  either  os  au  extension  of, 
or  in  addition  to,  the  original  cambial  cylinder.  They  are 
frequently  associated  with  irregularities  in  the  activity  of  the 
original  cambium.  Irregularity  of  cambium  occurs  in  various 
families  of  woody  diootyledonous  plants,  mostly  among  tbe  woody 
climbers,  known  as  l inrun, , characteristic  of  tropical  and  sub- 
tropical forests.  In  the  simplest  cases  the  cambium  produces 
xylem  more  freely  along  certain  tracts  of  the  circumference  than 
along  others,  so  that  the  stem  loses  its  original  cylindrical  fonu 
and  becomes  elliptical  or  lobed  in  section.  In  others  the  second- 
ary phloem  is  produced  more  abundantly  in  those  places  where 
the  xylem  is  deficient,  so  that  the  stem  rcmaiaH  cylindrical  in 
section,  tho  phloem  occupying  the  bay*  left  in  the  xylem  mass. 
Sometimes  in  such  cases  the  cambium  ceases  to  be  active  round 
these  liays  and  joins  across  the  outside  of  tho  bay,  where  it 
resumes  its  normal  activity,  thus  isolating  a phloem  lake,  or,  os 
it  is  usually  called,  a phloem  island,  in  the  midst  of  the  xylem. 
The  significance  of  theme  phenomena,  which  present  manv  minor 
modifications  in  different  castes,  is  not  fully  understood  ; hut  one 
purpose  of  the  formation  of  phloem  promontories  and  islands 
seems  to  be  the  protection  of  the  sieve- tubes  from  crushing  by  the 
| often  considerable  peripheral  pressure  that  is  exercised  on  tho 
| stems  of  theme  Hanes.  Sometimes  the  original  cambial  ring  is 
, broken  into  several  arcs,  each  of  which  is  completed  into  an  inde- 
pendent circle,  so  that  several  independent  secondary  vascular 
cylinders  are  formed.  The  formation  of  additional  cambial 
cylinders  or  lands  occurs  in  the  most  various  families  of  Dicoty- 
ledons and  in  some  Gymnospcrms.  They  may  arise  in  tne 
pericyclo  or  cndocycle  of  the  stele,  in  the  cortex  of  the  stem,  or  in 
the  parenchyma  of  the  secondary  xylem  or  phloem.  The  activity 
of  the  new  cambium  is  often  associated  with  tlie  stoppage  of  tho 
original  one.  Sometimes  the  activity  of  the  successive  cambiums 
simply  results  in  the  formation  of  concentric  rings  or  arcs  of 
secondary  xylem  and  phloem.  In  other  cases  a most  intricate 
arrangement  of  secondary  tissue  masses  is  produced,  quite  impos- 
sible to  interpret  unless  all  stages  of  their  development  liavs 
been  followed.  Sometimes  in  liam-s  the  whole  stem  breaks  up  into 
separate  woody  strands,  often  twisted  like  tho  strands  of  a ro(M>, 
and  running  into  one  another  at  intervals.  An  ordinary  cam- 
bium is  scarcely  ever  found  in  the  Monocotyledons,  but  in  certain 
woody  forms  a secondary  meristem  is  formed  outside  the  primary 
bundles,  ami  gives  rise  externally  to  a little  secondary  cortex,  ami 
internally  to  a secondary  parenchyma  in  which  are  developed 
numerous  zones  of  additional  bundles,  usually  of  concentric  struc- 
i tun.  with  phloem  surrounded  by  xylem. 

The  cambium  in  the  root,  which  is  found  generally  in  those 
plants  which  possess  a cambium  in  the  stem,  always  begins  in 
the  conjunctive  tissue  internal  to  the  primary  cambium 
phloems,  and  fonu*  new  (secondary)  phloem  in  /g  rootB 
I contact  with  the  primary,  and  secondary  xylem 
internally.  In  roots  which  thicken  but  slightly,  whose 
cambium  usually  ap|M>ars  late,  it  is  confined  to  these  regions. 
If  tho  development  of  secondary  tissues  is  to  proceed  further, 
arcs  of  cambium  are  formed  in  tho  pericycla  external  to  tho 
primary  xylems,  ami  the  two  sets  of  cambial  arcs  join,  forming 
a continuous,  wavy  line  on  transverse  section,  with  bay*  oppo- 
site the  primary  phloems  and  promontories  opposite  tho  primary 
xylems.  Owing  to  the  resistance  offered  by  the  hard  first-formed 
secondary  xvlom,  the  bays  aro  pushed  outward*  a*  growth  pro- 
ceed*, and  the  wavy  line  becomes  a circle.  Opposite  the  primary 
xylems,  the  cambium  either  (a)  forms  parenchyma  on  both  sides, 
making  a broad,  secondary  (principal)  ray,  which  interrupts  the 
v oscular  ring  and  is  divided  at  it*  inner  extremity  by  the  islet  of 
primary  xylem  ; or  (t)  forms  secondary  xylem  and  phloem  in  tho 
ordinary  way,  completing  the  vascular  ring.  In  cither  case, 
narrow,  secondary  rays  aro  formed  at  intervals,  just  a*  in  tho 
stem.  1 hua  the  structure  of  an  old  thickened  root  approximates 
to  that  of  on  old  thickened  stem,  and  *o  far  as  tho  vascular  tissue 
is  concerned  can  often  only  be  distinguished  from  tho  latter  by 
the  {unfit  ion  and  orientation  of  the  primary  xylema.  The  cambium 
of  the  primary  root,  together  with  the  tissues  which  it  forms,  is 
always  directly  continuous  with  that  of  the  primary  stem,  just  in 
the  ume  way  os  the  tissues  of  the  primary  stole.  The  so-called 
anomalous  cambiums  in  roots  follow  the  same  lines  as  thoso  of 
the  stem. 

In  nearly  all  plant*  which  pro-luce  secondary  vascular  tissues 
by  moons  "of  a cambium  there  i*  another  layer  of  secondary 
meristem  arising  oxternally  to,  but  in  quite  tho  pbeibgea 
same  fashion  as,  the  cambium,  and  producing  aod 
like  the  latter  an  external  and  an  internal  second-  rtdenBt 
ary  tissue.  This  is  the  phdlogen,  and  the  whole  of 
the  tissue  it  gives  rise  to  is  known  a*  periderm.  The  phellogen 
derives  its  name  from  the  fact  that  its  external  product  is  the 
characteristic  tissue  known  as  cori.  This  consist*  typically  of 
closely  - fitting  layer*  of  cells  with  completely  sabenzed  walls. 
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intended  to  rentee  the  epidermi*  as  the  * x tcrnal  prote “ I 

of  the  plant  when  the  latter,  incapable  a*  it  u of  further  grow  th 
after  its  original  formation,  is  broken  and  cast  off  by  the  increase 
in  thickness  of  the  stem  through  the  activity  of  the  cambium. 
Cork  ia  al«o  formed  aimilarly  in  the  root  after  the  latter  baa  passed 
through  it*  primary  stage  a»  an  absorptive  organ,  and  ha*  it.  struc- 
tun  assimilated  to  that  of  the  item.  The  internal  tissue  formed 
bv  the  phcllugen  ia  known  a*  phtllodcna,  and  constat*  usually  of 
ordinary  parenchyma.  The  phellogen  may  arise,  in  the  first  place, 
in  any  ti$ut  of  the  axis  external  to  the  actual  vascular  tiiwim 
i*  s,  the  epidermis  itself  (rarely),  in  any  layer  of  the  cortex, 
or  in  the  pcricycle.  Its  most  usual  seat  of  origin  in  the  stem  ia 
the  external  layer  of  the  cortex  immediately  below  the  epidermis  ; 
in  the  root,  the  pcricycle.  All  the  tissues  external  to  the  oork 
are  cast  off  by  the  plant.  The  extent  of  development  of  the 
phelloderm  is  dependent  upon  whether  the  phellogen  has  a super- 
ficial or  a deep-seated  origin.  In  the  former  case  the  formation  «r 
phelloderm  is  trivial  in  amount ; in  the  latter,  considerable,  since 
this  tissue  has  to  replace  tho  cast-off  cortex,  ua  a metabolic  and 
particularly  a storage  tissue.  Provision  is  m*lo  for  gaseous 
interchange  between  tho  internal  tissues  and  tho  external  air 
after  the  formation  of  cork,  by  the  development  of  UniuxU. 
These  aro  special  organs  which  interrupt  the  continuity  of  the 
impermeable  layer  of  on  Unary  cork-cells.  A 1 on  tics  1 is  formed  by 
the  phellogen  at  a given  spot  dividing  very  actively  and  giving 
rise  to  a loose  tissue  of  rounded  Celia  which  soon  lose  their  con- 
tents, and  between  which  air  can  pass  to  the  tissues  below.  A 
b iiticel  appears  to  the  naked  eye  as  a rounded  or  elongated  scar, 
often  forming  a distinct  prominence  on  the  surface  of  the  organ. 
The  lentioels  of  the  stem  aro  usually  formed  beneath  Htomata. 
whose  function  they  take  up  after  tho  stomata  have  been  runtured 
aud  cast  off  with  'the  rest  of  tho  epidermis.  Both  cork  and 
phelloderm  may  be  differentiated  in  various  ways.  The  former 
often  has  its  cells  lignifiod,  and  may  consist  of  alternate  layers  of 
hard  and  soft  cells.  The  latter  may  develop  stereoin,  and  may 
also  bo  the  seat  of  origin  of  new'  formations  of  various  kind*— c.g., 
supplementary  vascular  bundles,  anomalous  cambial  zones,  etc. 

It  is  often  enormously  developed  and  forms  a very  imi*orUut 
tissue  in  roots.  In  the  stem  of  a true  the  original  phellogeu  is 
replaced  by  successive  new  phellogenio  layers  of  deeper  ami  deeper 
origin,  each  forming  its  own  layer  of  cork.  Eventually  the  now 
phullogens  reach  tho  level  of  the  secondary  phloem,  and  are  formed 
in  tho  parenchyma  of  the  latter,  keeping  pace  in  their  inward 
march  with  the  formation  of  fresh  secondary  phloem  by  the  cam- 
bium. The  complex  BVBtem  of  dead  and  dying  tissues  cut  off  by 
these  successive  ]*eridorma,  together  with  the  latter  themselves— 
in  fact,  everything  outside  the  innermost  phellogen,  constitutes 
what  is  often  known  botanically  as  tho  bark  of  the  tree,  Ilk y- 
tidomc  is,  however,  a preferable  term,  as  the  word  bark  lias  long 
been  established  in  popular  usage  to  mean  all  tho  tissuo  that  call 
easily  bo  peeled  off — i.r.,  everything  down  to  the  wood  of  the  tree. 
Tho  rough  surface  of  tho  bark  of  many  trees  is  due  to  the  succes- 
sive phelloguns  not  arising  in  regular  oonccntfio  zones,  but  forming 
iu  arcs  which  join  with  the  earlier- formed  an  a,  an  l thus  causing 
tho  bark  to  come  off  in  flakes  or  thick  chunks.  A layer  of  cork 
is  regularly  formed  in  most  Phanerogams  across  tin;  base  of  the 
petiole  before  leaf  fall,  so  as  to  cover  the  wound  caused  by  the 
separation  of  the  leaf  from  the  stem.  Special  *'  wound-cork"  is 
also  often  formed  round  accidental  injuries  bo  as  to  prevent  tho 
rotting  of  the  tissues  by  the  soaking  in  of  rain  ami  tue  entrance 
of  fungal  spores  and  bacteria.  A peculiar  modification  of  peri- 
derm is  formed  by  the  phellogen  in  the  submerged  organs  (roots 
or  stems)  of  many  aquatic  or  marsh-loving  plants.  This  may 
take  various  forms  sod  may  (-over  the  whole  of  the  organ  or  lie 
localized  in  special  regions ; but  its  cells  aro  alwavs  living  and 
aro  separated  by  very  large  intercellular  spaces.  This  tissue  is 
called  tunmcAym,  and  no  doubt  its  function  is  to  facilitate  tho 
respiration  of  the  organs  on  which  it  is  formed  and  to  which  the 
aooe«  of  oxygen  is  difficult.  In  other  eases,  a similar  formation 
of  spongy  but  dead  periderm  cells  may  occur  tor  the  same  purpose 
in  special  patches,  called  pneunutlodes,  on  tho  roots  of  certain 
trees  living  in  marshy  places,  which  rise  above  the  soil  in  order 
to  obtain  air. 

History  and  Bibliography. — The  study  of  plant  anatomy  was 
begun  in  the  middle  of  the  seventeenth  century  as  a direct  result 
of  the  construction  of  microscopes,  with  which  a clear  view  of  tho 
structure  of  plant  tissue.*  could  be  obtained.  The  Englishman 
Grew  and  the  Italian  Malpighi  almost  simultaneously  published 
illustrated  works  on  the  subject,  in  which  they  described,  for  tho 
most  part  very  accurately,  what  they  saw  with  the  new  instru- 
ments. Tho  subject  was  practically  dormant  for  nearly  a century 
and  a half,  largely  owing  to  tho  dominance  of  classiflcatory  botany 
under  the  influence  of  Linmrtis.  It  was  revived  by  Bcveraf  German 
worker*,  prominent  among  w hom  were  Treviranua  and  Link,  and 
later  Moldenliawer,  as  well  as  by  the  Frenchman  Mirbel,  at  the 
beginning  of  the  nineteenth  century.  The  new  work  largely 
centred  round  a discussion  of  the  nature  and  origin  of  rcue/s, 


conspicuous  features  in  plant  tissues  which  acquired  so  import- 
Mice  quit*  out  of  proportion  to  their  real  place  m the  construction 
of  tho  vascular  plant.  The  whole  of  tho  writing*  of  this  tUue 
are  dominated  by  a preoccupation  with  tho  functions  of  the  dff. 
feront  tissues,  iu  itself  an  excellent  aland  [Kiint  for  investigation, 
but  frequently  leading  in  tho  case  of  these  early  investigators 
to  ouc-aided  and  distorted  view*  of  the  facts  of  structure.  Th. 
pioneer  of  modem  plant  anatomy  was  Hugo  Ton  Mohl  («.  lHO.s 
who  carefully  investigated  and  described  the  facts  ot  anatomical 
atructure  without  attempting  to  fit  them  into  prcreneeived  raw* 
of  their  meaning.  He  produced  a solid  body  of  accurately  de- 
scribed facta  which  haa  formed  the  secure  groundwork  of  nob- 
sequent  advance.  From  Mohl  down  to  the  eighth  decade  of 
the  century  the  study  of  anatomy  was  entirely  in  the  hands 
of  a group  of  Oenuan  investigators,  prominent  in  n»l  « 
tho  names  of  several  of  the  most  eminent  founders  of  ntthn 
scientific  botany— such,  for  instance,  as  Nag.'.i.  8aaio.  and  Us 
Bary.  To  the  firat  wo  owe  the  secure  foundation  of  our 
of  tEie  struct u re  and  course  or  the  vascular  alrandi  of  th< i higkr 
plants  (“  Cote  den  Bau  und  die  Annrdmin* ,der  Gefasihundell w 
Sen  Stamm  und  Wuriel  der  Phanorogameu,  itotrof  M » **«• 
KhafUMm  BManiL,  Heft  i.,  L. bung,  H»»)i  to  ‘ 

establishment  of  the  sound  moreholo^al  docmi^fthe  vnlra^ 
cylinder  of  tho  axis  aa  the  atartmg-pomt  for  the  couslde ra  ion  of 
the  m-ueral  arrangement  of  the  tissues,  and  the  first  clear  dtstioc- 
li..u  between  priiSary  and  secondary  tiaauea 
1861  -and  1863) ; to  the  last  the  putting 

plant  anatomy  known  up  to  the  middle  of  the  eight*  “ 
[heceutury  in  that  colo^l  encyclop-dU  of  plan 

ssretrstr 

taUtf  a^rtanTrentrihuti™ 
hut  served  L tho  starting-, Sot  of  a «me»  oi 

Tioghom  and  hi.  pupil*  which  have  Se 

knowledge  of  tho  details  of  histology,  an  - . 

foundation  of  tho  doctrine  of  the  stole  ( \ an  In* I Ti 

“Sur  la  Polyatilia,  ^ ilk  4hhf  h-Ll  » 
Traild  de  Bo(u»Wiie,  2nd  ed.  laris,  1389-hl),  wnn  rf 


moat  important  effect  on  th.  development  to 

morphological  anatomy.  tk*  1'™^.  Barv’s  gnat  work, 

of  a century,  since  the  publication  of  D«  . • , "v.-  . ^ 
four  main  Turn.  of.  mlv.nco  can  ho 


knowledge  of  the  details  of  histology  r;"  ,,  0f 

greatly  In  every  direction  through  the 
very  numerous,  but  mainly  German,  w or  f Secon' 

mentally  new  typos  of  tissue  have  been  d . »>l«nU  of 
tho  histology  of  fossil  plants,  particularly  w^  > ^ y,.c;a 


carboniferous  period,  lias  boon  . hjw  wiujdtr- 

aimiUted  with  general  histological  doxtrm^  an  & wboW, 
ably  enlarged  our  conceptions  of  plant  anatom}  . *truc. 
though  agaui  without  revealing  any  entire  ym  '.1 
turn*  This  branch  of  the  anh^t,  to“^J^2Tby 
Btenzel  and  others  m llermany,  was  enomraual r“,  -a  tls 
Williamson's  work  on  the  M«urea  planu,  iwnl 


Secondly, 
ut 

sound  basis,  w' 


magnificent  series  of  memoirs, 


l£i£h«  on  the  Organitere 


ot'Kosail  Plants  of  the  Coal  Meaaorea, 

i.-aU.,  1871-83.  The  work  of  Holms  La .ubach -jf  gulhr 
and  Bertrand  in  France,  and  in  ^ulte  pot  Z^JVsncrd  anr 
iu  France,  and  Scott  and  Seward  in  fcn*  an  - ^ 

knowledge  ol  the  anatomy  of  fossil  P*“u  , . , in  the  earth  • 
While  convincing  us  that  the  plants  of  1-^  80  r,i  ::,.le 

history  wore  «,Msed  to  very  similar  coml.Uon.of 
very  much  tho  same  adaptive  raponre*  “ has  iee" 

scutativee,  one  of  the  main  result*  of  thu  M „ps  inonr 

to  reveal  imjjortant  data  enabling  u«  to  «l  compete  picture 
morphological  knowledge  and  to  obtain  ‘ n , . JQne  of  the 

of  the  evolution  of  tissues  in  the  vascular  p r<*ognitK,n 

most  striking  incidents  in  the  progress  has  groups 

within  the  last  few  years  of  the  existence  Oymnosperntf* 

plants  lying  on  the  bonlvrland  between  l*e  xjA  curieody 
and  known  aa  the  Cycadofilioce,  a . ..  d j^vered, l*ul 

enough,  the  reproductive  orgaus  have  not  yc  ■ ^cof  their 
the  anatomy  of  whose  memlwirs  affords  sulil  ■ oousidersl  k- 

true  affinities.  Thirdly,  we  have  to  reco  'moriilteiogi'-'*^ 
progress  in  our  knowlt!<ige  of  that  distinc  . ^ ^,ctlcm  t0  thu 
anatomy  to  which  reference  wan  made  in  l c ^ to 

article.  Tho  Uussian  plant -anatomist,  . _ Vmm  tha  point  of 

have  founded  tho  oonsiaeration  ol  plant  ahrrdU  LoUbMndd' 
view  of  descent  ( Vergleiehondt  UnUrntchung*  , L/Kjwra 

knjpt/xja  men.  St  Petersburg,  1872;  Hohasix*11*^- 

LtUbUndfl  und  f/rundytuYbt.  Dorpat,  18/ o).  ytrruJd**#*? 

followed  by  Strwiburger  ( Utbtr  den  Bau  uiut  • 
der  Leituiufsbahncn  in  den  Pflanse*,  tuk'.  * lias  h*d 
and  others.  Tho  oxplicit  adoption  of  this  joi 
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the  effoc;  of  clearing  un  and  rendering  definite  the  older  morpho- 
logical  doctrines,  which  for  the  most  part  had  no  fixed  criterion 
by  which  they  ooold  be  tested.  This  has  been  ooiwpicuoiuly  the 
case  with  regard  to  Van  Tieghcm'a  famous  doctrine  of  the  atelt, 
which  has  quite  lately  been  severely  criticized  from  this  point  of 
riew  in  England  ana  America,  where  morphological  anatomy  is 
at  the  present  time  being  actively  pursued  by  Scott,  Gwynne- 
Vaughan,  Jeffrey,  and  others.  Fourthly,  we  have  to  record  th© 


| foundation  of  the  modern  stuihr  of  physiological  anatomy  by 
; Schweudcner  {Dog  machaniteht  Princip  im  Jia u der  Monocotyltn 
1874,  and  other  works),  followed  by  numerous  pupils  and  others] 
among  whom  Habrrlandt  {Phytiologische  Pfianzt.n-Atutf-otni*%  Lein- 
:ng,  1st  od.  1884,  2nd  od.  1896,  and  other  works)  is  pre-eminent. 
| The  pursuit  of  this  study  has  not  only  thrown  valuable  light  on 
the  economy  of  the  plant  as  a whole,  but  forms  an  indispensable 
! condition  of  the  advance  of  morphological  anatomy. 

(a.  g.  t.) 


Anazarba,  Anazarbvs,  or  Ccrsarea  ad  Anatarbum, 
the  metropolis  of  Cilicia  Secunda,  situated  N.E.  of  Adana 
in  the  rich  Cilician  plain  at  the  foot  of  an  isolated  ridge 
of  rock  upon  which  stood  its  acropolis.  In  the  12th 
century  it  was  for  a time  the  capital  of  Lesser  Armenia, 
and  its  ruins  are  striking  and  interesting. 

Ancachs,  a coast  department  of  central  Peru,  with 
an  area  of  16,562  square  miles,  and  a population  officially 
estimated  at  428,703.  It  embraces  seven  provinces,  Santa, 
with  the  town  of  Santa  (population,  3000) ; Fallasca,  with 
the  town  of  Samanco  (2000) ; Pomabambo,  with  the  town 
of  Huanney  (1500);  Huaraz,  with  the  town  of  Huaraz 
(8000);  Huaylas,  with  the  town  of  Huaylaa  (6000);  Huari, 
and  Cujartambo.  In  the  sierra  are  the  important  towns  of 
Caraz  (6000)  and  Carhuaz  (5000). 

Anchor,  the  instrument  which,  secured  to  a ship  by 
a cable,  enables  her  to  ride  in  safety,  and  therefore  forms 
one  of  the  most  important  articles  in  the  vessel's  equip- 
ment. Until  the  beginning  of  the  19th  century  anchors 

were  of  imperfect 
manufacture,  the 
means  of  effecting 
good  and  efficient 
welding  being  ab- 
sent and  the  iron 
poor,  whilst  the 
arms,  being  straight, 
generally  parted  at 
the  crown,  when 
weighing  from  good 
holding  ground. 
Mr  Fering  in  the 
early  part  of  the 
century  introduced 
Pr.,  i . . curved  arms ; and 

"ui.  1.— Improved  Martin  Anchor.  , . .. 

twenty-five  years 
Jjter,  the  Admiralty  anchor,  under  the  direction  of  the 
Board,  was  supplied  to  H.M.  ships,  followed  by  Lieutenant 
(afterwards  Cap- 
tain)  Rodger’s 
anchor,  with  well- 
formed  arms, 

^nk,  and  crown, 
the  points  or  pees 
Jo  the  palm  being 
blunt.  This  anchor 
had  an  excellent 
reputation  amongst 
nautical  men  of 
thnt  period.  The 
Committee  on  An- 
chors, appointed  by 
the  Admiralty  in 

1852,  placed  at  the  ^H3*  ^'~lnPnn*^  M*rtin-Adelphi  Anchor. 

of  the  list  Trotman  and  Rodger's  anchors.  In  the 
onner  a great  departure  from  previous  anchors  was  made, 
e arms  in  one  piece  pivoted  on  a bolt  through  a fork- 
* ped  shank  ; later  came  the  selLcanting  and  close-stowing 


Martin  anchor,  which,  passing  through  successive  improve- 
ments in  design  and  manufacture,  is  largely  used  in  the 
Royal  Navy  and  mercantile  marine. 


The  improved  Martin  anchor  (Fig.  1)  is  made  of  forged 
iron ; a projection  in  the  centre  of  the  arms  works  in  a 
recess  at  the  heel  of  the  shank  ; the  arms  when  in  position 
are  secured  by  side  plates  close  to  the  heel  of  the  shank  ; 
the  vacancies  outside  the 


shank  are  filled  by  blocks 
bolted  through  on  each  Bido 
and  are  flush  with  the  side 
plates,  the  latter  keeping 
the  flukes  in  position.  The 
introduction  of  cast-stccl  in 
1894  led  to  the  improved  f».  a— Hair*  stocfcfoM  Anchor. 

Martin  - Adelphi  pattern 

(Fig.  2).  The  crown  and  arms  are  cast  in  one,  and, 
with  the  stock,  are  made  of  cast-steel,  the  shank  remain- 
ing of  forged  iron ; a projection  in  the  crown  works 
in  a recess  (lower  Fig.  2),  secured  in  its  place  by  a forged 


FiO.  la.— Halla  Stcckkaa  Anchor  atowed. 


steel  pin  passing  through  crown  and  heel  of  shank  ; a nut 
with  washer  is  fitted  to  the  pin.  Stockleas  anchors  are  ex- 
tensively used  in  the  British  mercantile  marine  and  in  some 
foreign  navies ; their 
advantages  are — 
handiness,  absence  of 
davits,  and  a dear  fore- 
castle for  right  ahead 
gun  fire  or  for  working 
ship,  Should  experi- 
ence prove  that  a 
stockless  anchor  pos- 
sesses the  same  hold- 
ing  power  os  a stocked 
one,  it  will  supersede 
the  latter.  Hall’s 
Figs.  3 and  3a,  and 


Flo.  4.— fUt*r‘*  Btocktaa  Anchor, 
stockless  anchor  is  shown  ii 


Riley's  in  Fig.  4.  The  latter  is  made  in  three  pieces 
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— a shank,  a fast  fluke,  and  a loose  one ; the  fast 
fluke  has  a square  end  cast  on  the  neck,  and  is 
passed  through  the  shank,  and  the  loose  one  is  riveted 
and  pinned  on  to  tho  square  end ; a deep  vertical  rib  or 
flange  is  cast  at  the  back  of  the  flukes,  and,  together  with 
the  stops  on  the  shank,  serves  to  tilt  the  flukes  at  an  angle 
for  taking  the  ground.  To  stow  an  anchor  in  a modern 


Fin.  X — Anchor  Ktowed 

man-of-war  it  is  hove  np  close  to  the  forefoot,  and  the 
inner  end  of  a ground  chain  which  is  stopiied  and 
secured  to  the  cable  will  he  inside  the  hawse  pipe,  whilst 
its  outer  end  is  secured  to  a balancing  (gravity)  band,  con- 
sisting  of  an  iron  strap  and  shackle  on  the  shank  of  the 
anchor.  Before  weighing,  the  outer  end  of  tho  catting 
chain  is  rove  through  an  iron  leading  block  on  the  cat 
davit,  and  the  iron  swivel  block  (Fig.  5,  AA)  at  the  cat- 


Flo.  fl.— Anchor  aUnrrd  & Cock  Bill. 


head,  and  taken  iu  through  the  huw.se  pipe  ; when  th 
inner  end  of  the  ground  chain  is  sufficiently  inboard  th 
ground  and  catting  chains  are  joined  and  the  latter  brough 
the  capstan,  and  the  anchor  hoisted  up  horizontally  am 
placed  by  the  cat  davit,  which  pivots  at  its  base  (Fig.  Jj 
) on  the  bill-board,  and  secured  by  chains ; an  end  o 
each  chain  passing  over  a rod  with  lever  for  lotting  go 


| additional  chains  are  employed  for  securing  at  sea.  For 
' right  ahead  fire  and  for  sea,  the  cat  davit  lunged 
(Fig.  5,  B)  is  stowed  in  position  indicated  by  the  dotted 
line  (Fig.  5,  C).  Ground  and  catting  chains  are  being 
superseded  in  some  ship  by  a wire  pendant  and  cat  hook, 
the  anchor  being  hove  close  up  to  the  hawse  pipe.  To 
avoid  cutting  away  a jiortion  of  the  forecastle,  anchors  are 
stowed  ii  Cock  Bill  (Fig.  6),  the  crowns  resting  on  iron 
shoes  secured  to  the  ship's  side,  the  flukes  being  fore  and 
aft ; tho  cat- heads  are  short.  To  let  go,  the  securing 
chains  are  cleared  away,  except  the  shank  painters,  which  are 
freed  by  the  rod  A,  actuated  by  the  lever  B ; additional 
securing  chains  and  bolts  (EE  and  EE)  are  used  for  sea. 
A difficulty  is  experienced  in  stowing  the  anchor  when 
pitching  or  rolling  heavily.  Fig.  7 illustrates  an  anchor 


Fkl  T.  Anchor  Crane. 

with  cat  davit  or  anchor  crane  used  in  the  P.  A*  O.  S.  N. 
Company  steamers  (4‘  India  class  8000  tons”) ; for  sea  the 
anchor  is  stowed  inboard  by  the  anchor  crane.  The  equip- 
ment of  anchors  for  this  class  is:  bowers — two  Rodger « 
box  stocked  58  cwt.  and  two  Hall’s  stockless  66  cwt. ; stream 
—one  Hall's  28  cwt. ; hedges — one  Martin,  131  cwt,  two 
Martin,  8 cwt.,  and  one  Martin,  6 cwt  Stern,  streain,  and 
kedgo  anchors  are  usually  stowed  by  special,  davits.  A 
portable  anchor  suitable  for  small  yachts  is  the  invention  o* 
Mr  Louis  Moore;  the  shank  passes  through  the  crown  of  the 
anchor  like  the  handle  of  a pickaxe,  and  the  stock  over  the 
head  of  the  shank  ; at  the  end  of  the  stock  are  loose  pawls , 
there  are  no  keys  or  bolts,  and  the  only  fastening  is  or 
the  cable ; the  anchor  takes  to  pieces  readily  and  stows 
snugly.  In  1890  Colonel  Bucknell 
also  invented  a portable  anchor  for 
small  yachts.  Inin  buoy  sinkers 
(Fig.  8)  used  by  the  Trinity  House 
Corporation  are  from  8 to  40  cwt. ; 
the  specified  weight  is  cost  on  them  Plo_  Bony  swk*r. 
in  large  raised  figures ; the  cast  and 
wrought  iron  used  is  of  sjiecial  quality ; samples  are  pn. 
viously  submitted  to  the  engineer-in-cliief. 

The  tests  for  anchors  supplied  to  H.M.  ship  are  in  n 
proportionate  to  their  weights  in  cwts. ; new  anchors 
supplied  by  oontractors,  but  repairs  afterwards  are  m 
in  H.M.  dockyards,  and  by  stamping  a record  .|g,  , e^.  ,* 
the  anchor  of  its  repine  In  44  Anchors  and  Cabjes  . ‘ i 
1899,”  a list  is  given  of  authorized  testing  establwbmen 
with  their  distinctive  marks  and  charges,  and  testing  ou ^ 
for  foreign -owned  vessels  are  in  table  22  of  L»o. 
Register  of  British  and  Foreign  Shipping- 
anchors,  in  addition  to  the  statutory  tests,  are  subjec 
percussive,  hammering,  and  bending  tests,  and  are  stamps 
“annealed  steel”  * the 

Anchovy  (Kngrauli*  encrasicholu*\  a fish  of  * 
herring  family,  easily  distinguished  by  it*  deep) 
mouth,  the  angle  of  tho  gape  being  behind  the  *y®J;  ^ 

l*ointcd  Bnout  extends  beyond  the  lower  jaw.  1 
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resembles  a sprat  in  having  a forked  tail  and  a single 
dorsal  fin,  but  the  body  is  round  and  slender.  The  maxi- 
mum length  is  8|  inches.  Anchovies  are  abundant  in  the 
Mediterranean,  and  are  regularly  caught  on  the  coasts  of 
Sicily,  Italy,  France,  and  Spain.  The  range  of  the  species 
also  extends  along  the  Atlantic  coast  of  Europe  to  the  south 
of  Norway.  I n winter  it  is  common  off  Devon  and  Cornwall, 
but  has  not  hitherto  been  caught  in  such  numbers  as  to 
be  of  commercial  importance.  Off  the  coast  of  Holland 
in  summer  it  is  more  plentiful,  entering  the  Zuyder  Zee  in 
such  numbers  as  to  give  rise  to  a regular  and  valuable 
fishery.  It  is  also  taken  in  the  estuary  of  the  Scheldt. 
There  is  reason  to  believe  that  the  anchovies  found  at 
the  western  end  of  the  English  Channel  in  November  and 
December  are  those  which  annually  migrate  from  the 
Zuyder  Zee  and  Scheldt  in  autumn,  returning  thither  in 
the  following  spring ; they  must  be  held  to  form  an 
isolated  stock,  for  none  come  up  from  the  south  in 
.summer  to  occupy  the  English  Channel,  though  the  species 
is  resident  on  the  coast  of  Portugal.  The  explanation 
appears  to  be  that  the  shallow  and  land-locked  waters  of 
the  Zuyder  Zee,  as  well  as  the  sea  on  the  Dutch  coast,  be- 
come raised  to  a higher  tem|>erature  in  summer  than  any 
part  of  the  sea  about  the  British  coasts,  and  that  therefore 
anchovies  are  able  to  spawn  and  maintain  their  numbers 
in  these  waters.  Their  reproduction  and  development  were 
first  described  by  a Dutch  naturalist  from  observations 
made  on  the  shores  of  the  Zuyder  Zee.  Spawning  takes 
place  in  June  and  July,  and  the  eggs,  like  those  of  the 
majority  of  marine  fishes,  are  buoyant  and  transparent, 
but  they  are  peculiar  in  having  an  elongated,  sausage-like 
sha|«,  instead  of  being  globular.  They  resemble  those  of 
the  sprat  and  pilchard  in  having  a segmented  yolk,  and 
there  in  no  oil  globule.  The  larva  is  hatched  two  or  three 
days  after  the  fertilization  of  the  egg,  and  is  very  minute 
and  transparent ; its  further  development  has  not  been 
traced.  In  August  young  specimens  1^  to  3|  inches  in 
length  have  been  taken  in  the  Zuyder  Zee,  and  these  must 
be  held  to  have  been  derived  from  the  spawning  of  the 
previous  summer.  There  is  no  evidence  to  decide  the 
question  whether  all  the  young  anchovies  as  well  as  the 
adults  leave  the  Zuyder  Zee  in  autumn,  but,  consider- 
ing the  winter  temperature  there,  it  is  probable  that 
they  do.  The  eggs  have  also  been  obtained  from  the 
Bay  of  Naples,  and  near  Marseilles,  also  off  the  coast 
of  Holland,  and  once  at  least  off  the  coast  of  Lancashire. 
The  occurrence  of  anchovies  in  the  English  Channel  has 
l»cen  carefully  studied  at  the  laboratory  of  the  Marine 
Biological  Association  at  Plymouth.  They  were  most 
abundant  in  1889  and  1890.  In  the  former  year  con- 
siderable numbers  were  taken  off  Dover  in  drift  net*  of 
small  mesh,  used  for  the  capture  of  sprats.  In  the  follow- 
ing December  large  numbers  were  taken  together  with 
sprats  at  Torquay,  In  November  1890  a thousand  of  the 
fish  were  obtained  in  two  days  from  the  pilchard  Ixxats 
fishing  near  Plymouth  ; these  were  caught  near  the  Eddy- 
stotie.  When  taken  in  British  waters  anchovies  are  either 
thrown  away,  or  sent  to  the  market  fresh  with  the  sprats. 

If  salted  in  the  proper  way,  they  would  doubtless  be  in  all 
Inspects  equal  to  Dutch  anchovies,  if  not  to  those  imported 
from  Italy.  The  supply,  however,  is  small  and  inconstant, 
fcnd  for  this  reason  English  fish-curers  have  not  learnt  the 
pfoj«r  way  of  preparing  them.  The  so-called  “ Norwegian 
anchovies"  imjiorted  into  England  in  little  wooden  kegs 
are  nothing  but  sprats  pickled  in  brine  with  hay-leaveB 
and  whole  pepper.  (j.  T.  c.) 

Ancona,  one  of  the  sixty -nine  provinces  of  the 
kingdom  of  Italy,  bounded  on  the  N.  by  the  Province 
°f  Peaaro-Urbino  ; on  the  W.  by  Pesaro-Urbino  and  ! 
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Umbria;  on  the  S.  by  the  Province  of  Macerata;  and 
on  the  E.  by  the  Adriatic  Sea.  It  ha*  an  area  of  788 
square  miles  and  a population  of  (1901)  302,460.  Owing 
largely  to  the  meszadrta  or  mitayer  system,  under  which 
products  are  equally  divided  between  the  owners  and  the 
cultivators  of  the  land,  the  soil  is  highly  cultivated ; and 
through  the  abundant  harvest*  the  people  enjoy  greater 
prosperity  than  in  most  of  the  other  provinces.  Fowls 
are  largely  exported  to  England.  The  silk  cultivation  pro- 
vide* occupation  for  the  urban  population,  and  several 
small  cities,  like  Opino,  Jesi,  and  Chiaravalle,  depend 
almost  entirely  upon  this  industry.  Another  important 
branch  of  activity  is  the  paper  industiy.  Chiaravalle 
possesses  one  of  the  largest  tobacco  factories  of  the  Italian 
Rig**.  Limestone  quarries  and  sulphur  mines  supply 
building  stone  and  sulphur  to  the  regions  of  Central 
Italy.  The  Adriatic  shore  and  the  a4jacent  districts 
provide  the  wealthy  with  favourite  summer  resorts.  A* 
regards  maritime  trade  the  province  possesses  facilities  in 
the  port  of  Ancona,  the  canal  port  of  Sinigaglia,  and  other 
smaller  harbours  chiefly  used  by  fishing  boats.  Fishing  is 
carried  on  by  the  entire  coast  population,  which  furnishes 
a large  contingent  of  Bailors  to  the  Italian  navy.  The 
character  of  the  country  population  is  quiet  and  peaceable. 
All  are  fervent  Homan  Catholics. 

Ancona,  an  Italian  city,  capital  of  the  province 
of  the  same  name,  pleasantly  situated  upon  the  Adriatic 
about  124  miles  from  Bologna  and  more  titan  186  miles 
from  Rome.  The  extensive  works  undertaken  by  the 
Italian  Government  in  order  to  enlarge  the  fortifications 
and  to  purify  some  quarters  of  the  city  have  considerably 
changed  its  aspect,  which  is  now  rendered  more  pleasing 
by  wide  streets  and  esplanades.  The  Gothic  facade  of 
the  cathedral  is  among  the  most  beautiful  in  Italy. 
There  is  a lazzaretto  begun  by  Pope  Clement  XII.  and 
finished  by  Pius  VL,  to  whom  is  also  due  the  finest  street 
of  the  city  and  an  arch  (Porta  Pia),  by  Yanvitelli.  The 
chief  monuments  are  those  to  Clement  XIL  and  to  Cavour. 
The  municipal  palace  dates  from  1270,  and  contains  a 
valuable  picture  gallery  and  library.  The  Merchants’ 
Guild  and  the  Theatre  of  the  Muses  display  exquisite 
workmanship.  Several  large  bathing  establishments,  thor- 
oughly modernized,  are  thronged  by  visitors  in  the  summer 
months.  The  smaller  triumphal  arch  erected  near  to  that 
in  honour  of  Trojan  is  dedicated  to  Pope  Clement  XIV., 
who  reconstructed  and  enlarged  the  harbour  and  declared 
Ancona  a free  port  (it  is  so  no  longer)  in  the  18th  century. 
Its  two  moles  and  dredging  works  confer  upon  the  port 
(which  is  furnished  with  a powerful  lighthouse)  great 
security  and  a considerable  anchorage.  There  is  an  arsenal 
and  a dockyard.  Numbers  of  mercantile  steamships  are 
constructed,  and  imjwrtant  commissions  are  executed  for 
the  Italian  navy  every  year.  Trade  ha*  now'  regained  its 
former  volume,  and  the  receipts  of  the  Customs  House  are 
but  little  inferior  to  those  of  Venice.  In  1898  commerce 
comprised  235,000  tons  of  seaborne  and  32,000  tons  of 
land  import* ; 48,000  tons  of  export*  by  sea  and  23,000 
tons  by  land  ; steamers  visiting  the  port,  599  (of  which 
60  were  British) ; sailing  vessels,  468.  Ancona  is  in 
direct  steamship  communication  with  the  chief  European 
countries,  as  well  as  with  Asia  Minor,  Tunis,  India,  and 
I South  America.  The  chief  manufactures  are  metallurgy 
| (the  arsenal  alone  employs  2000  workmen),  sugar  refining 
(1000  workmen),  compressed  coal,  soapmaking,  tanning, 
and  silk-spinning.  Though  the  great  majority  of  the 
people  belong  to  the  monarchical  party,  Ancona  is  con- 
sidered the  headquarters  of  anarchism.  According  to  Pliny, 
Ancona  was  founded  by  the  Dorians  about  1500  ac. 
Population  (1901),  56,825. 
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Andaman  ...and*.-^  islands  He  to  th.  I ***  **  g*  °° 


Bay  of  Bengal,  120  miles  from  Cape  Negrais  in  British 
Burma.  The  southernmost,  Little  Andaman  (26  miles  by 
16),  is  separated  by  a passage  31  miles  wide  from  Rutland 
Inland  (11  miles  long),  which  in  turn  is  the  southernmost 
of  a group  of  five  main  islands  together  forming  the  Great 
Andaman.  North  of  Rutland  Island  is  South  Andaman 
(49  miles),  and  for  17  miles  from  the  north  end,  and 
parallel  to  the  east  shore  of  this,  runs  an  island  called 
Kara  tang.  Beyond  these  again  stretch  Middle  Andaman 
(59  milus),  and  North  Andaman  (51  miles).  Between  the 
North  and  Middle  Andamans  lies  Austen  Strait ; between 
Middle  Andaman  and  the  north  extremities*  of  South 
Andaman  and  Bara  tang,  Homf  ray’s  Strait ; between  Soutlj 
Andaman  and  Baratang,  Middle  (or  Andaman)  Strait; 
and  between  South  Andaman  and  Rutland  Island,  j 
Macpherson’s  Strait,  the  only  one  of  the  four  navigable  by 
ocean-going  vessels.  The  sea  all  around  iB  most  difficult 
of  navigation,  but  there  are  a number  of  safe  harbours 
and  anchorages  around  Great  Andaman,  and  the  charts 
generally  were  much  improved  by  a survey  in  1888-89, 
the  chart  resulting  from  which  is  in  turn  being  continually 
amended.  The  whole  group  was  completely  surveyed 
topographically  in  1883-86,  when  accurate  maps  on  the 
scale  of  2 miles  to  the  inch  were  produced.  The  neigh- 
bourhood of  Port  Blair  was  mapped  on  a scale  eight  times 
os  large. 

Geology. — Preliminary  examinations  undertaken  by  official 
experts  hare  afforded  all  that  in  yet  known  of  the  gsology.  The 
submarine  ridgi-s  forming  these  islands  contain  much  that  is 
characteristic  of  the  Arakau  Yomaa  and  formations  common  to  the 
Nicobara,  Sumatra,  and  the  islands  off  Sumatra.  The  older  rocks 
are  probably  early  Tertiary  or  late  Cretaceous,  but  there  aro  no 
fossils  to  indicate  age.  The  newer  rocks  are  in  the  Archipelago 
chielly  and  contain  radiolarian*  and  forauiinifera.  A theory  of  the 
subsidence  of  the  islands  seems  established  ; it  appears  to  be  of 
recent  origin  and  signs  of  its  continuance  are  to  bo  fouud  at  several 
places.  Though  lying  along  a recognized  subterranean  line  of 
weakness,  the  islands  have,  since  the  British  occujation  (1858)  at 
least,  been  entirely  free  from  earthquakes  of  great  violence,  but 
shocks  aro  felt  at  more  or  less  frequent  intervals.  Nan-ondam 
(extinct)  and  Barren  Islaud  are  volcanoes  of  the  general  Sunda 
group  The  sea-shells  are  not  specially  distinctive,  but  the  laud* 
shells  are  more  noteworthy. 

Meteorology.  — Rarely  affected  by  a cyclone,  though  within  the 
influence  of  practically  every  one  that  blows  in  the  Bay  of  Bengal, 
the  Andamans  aro  of  the  greatest  importance  because  of  the 
accurate  information  relating  to  the  direction  and  intensity  of 
storms  which  can  be  communicated  from  thorn,  better  than  from  any 
other  point  in  tho  Bay,  to  the  vast  amount  of  shipping  in  this 
part  of  tho  Indian  Ocean.  Trustworthy  information,  alf»o, 
regarding  the  weather  which  may  bo  expected  in  tho  north  and 
east  of  India  is  obtained  at  the  islands,  and  this  proves  of  tho 
utmost  value  to  the  controllers  of  tho  great  trades  deiiemlent  upon 
the  rainfall.  A well-appointed  meteorological  station  has  been 
established  at  Port  Blair  since  1888.  Speaking  generally,  tho 
climate  of  the  Andamans  themselves  may  bo  described  as  normal 
for  tropical  istands  of  similar  latitude.  Not  only  does  the  rainfall 
at  one  place  vary  from  year  to  year,  but  there  is  an  extraordinary 
difference  in  tho  returns  for  places  quite  close  to  one  another.  Tho 
otGcial  figures  in  inches  for  the  station  at  Port  Blair,  which  is 
situated  in  by  far  the  driest  part  of  the  settlement,  were  : 


whatever,  and  the  working  of  thia  area  ia  entirely  carnal  out  by 
the  convicts  in  the  penal  eettbmenu  There  ia  an  export  trade 
in  timber  both  to  Calcutta  anil  to  Europe,  and  the  Andaman 
Padouk  ia  eo  highly  valued  in  European  niarkel*  aa  a anhstiteie 
for  mahogany  that  a spurious  Imitation  known  aa  African  Pedotlk 
haa  been  eiploitod.  Tea  ia  groa  n in  considerable  quantities,  and 
the  cultivation  is  under  s u.jortmcnt  of  the  peDal  lettlemeot. 
Tho  ontpnt  in  1695  was  145,205  th  ; la  1697,  121,066  Ih;  in  1889, 

Animals.— Ol  imported  animsla,  cattle,  gotta,  asses,  and  dop 
thrive  well ; ponies  and  horses,  indifferently ; sheep,  badly, 
though  some  ancceas  haa  been  achieved  in  breeding  them. 

A borurirut. — The  policy  of  conciliation  unremittingly 
pursued'  for  the  last  forty  yearn  has  now  secured  a friendly 
reception  for  shipwrecked  crews  at  any  port  of  the  islands 
except  the  south  and  west  of  Little  Andaman  and  A nrt‘- 
Sentinel  Island.  The  population  is  not  suaceptibfe  o 
census,  but  probably  it  has  always  been  email.  Load 
expert  guesses  do  not  now  place  it  higher  than  from  -JW 
to  3500,  and  though  it  is  commonly  asserted  that  Uus 
natives  are  going  down  before  superior  civilization,  >t  “ 
doubtful  whether,  except  in  the  immediate  neighbourhood 
of  the  penal  settlement,  there  is  as  yet  any  permanent 
change  in  their  numbers.  Though  all  descended  from  one 
stock,  there  are  ten  distinct  tribes  of  the  Andamanese, 
each  with  its  own  cloarly  defined  locabty,  its  own  distinct 
variety  of  the  one  fundamental  language,  and  to  a certain 
extent  its  own  separate  habits.  Every  tribe  is  vi 
into  septs  fairly  weU  defined.  The  tribal  feeling  may  be 
expressed  as  friendly  within  the  tribe,  courteous  to  other 
Andamanese  if  known,  hostile  to  every  Strabo, 
Andamanese  or  other.  Another  division  of  the  nafires 
is  into  AryaiUo  or  long-shore-mcn,  and  the  hnn  ?* 
jungle^ wellers.  The  habits  and  capacities  of  these  two 
differ,  owing  to  surroundings,  irrespectively  of 
again  the  Andamanese  can  lie  grouped  according  _ _ 
salient  characteristics  : the  forms  of  the  bow*  and  am i, 
of  the  canoes,  of  ornaments  and  utensils,  of  tattooing, 
of  language.  The  average  height  of  t males  m 1 ft- 
of  females,  I ft.  6 in.  Being  accustomed  to  grat  y U 
sensation  as  it  arises,  they  endure  thirst,  hunger,  < 
sleep,  and  bodily  discomfort  badly.  The 
colour  from  an  intense  sheeny  black  tosn  . 

the  collar-bones,  cheeks,  and  other  parts  of  tta  W0J. 


8,  curcitn,  auu  u 

The  hair  varies  from  a sooty  black  to  dark  and  hgh 
and  red.  It  grows  in  small  rings,  which  giro  it  u» 
appearance  of  growing  in  tufts,  though 
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The  mean  highest  temperature  in  the  shade  in  1395  (April)  was 
>01*  F.  ; in  1397  (April),  94°  F.  ; in  1899  (March),  91*8°  F.  The 
mean  lowest  temperature  in  the  abode  in  1895  (February)  was 
60^9*  K.  ; in  1897  (January).  72‘5‘  K.  ; in  1899  (February), 
(J.*?  ^ A tidal  observatory  has  also  been  maintained  at  Pori 
Blair  since  1880. 

Forest A— In  the  forests  which  cover  the  Great  Andaman  the 


small  rings,  which  give  It 

appearance  or  growing  ui  tufts,  though  it  is  ^ 

and  evenly  distributed  over  the  whole  scalj . - c 

ol  the  men  are  muscular  and  well-formed,  an  g 
pleasing;  a straight,  well-formed  nose  an  J**® 
means  rare,  and  the  young  men  are  often  distinct  ) ^ f 
looking.  The  only  artificial  deformity  is  a ~ , 

the  Bkull,  chiefly  among  one  of  the  southern  1 ^ 

by  the  pressure  of  a strap  used  for  carry  mfl  cj]ar. 

pleasing  appearance  natural  to  the  men  , t0 

acteristic  of  the  women,  who  early  have  a * • ((| 

stoutness  and  ungainiiness  of  figure,  am  90  Jurat 
pronounced  prognathism.  They  are,  howe'  , 
bright  and  merry,  are  under  no  *** 
strictiona,  and  have  considerable  influence.  fantastic 
heads  are  shaved  entirely,  and  the  mens  m are 

patterns.  Yellow  and  red  ochre  mist'd  wi 
coarsely  smeared  over  the  bodies  gW  ® ‘ marks, 

and  white  in  fine  patterns  resembling  the 

M I T».«cotog.i.  of  two  distinct 

1 body  is  slightly  ent  by  women  with  »mau  , j„ 

or  quartz  in  zigzag  or  lineal  ,»ttenm  dovrawto^ 


1WS.  I 


. lurraLn  which  cover  uie  urcoi  Anaaraan  nie  or  imariz  in  zigzag  ur  l"*  , , -.arrows 

timber  available  for  economic  purposes  is  both  plentiful  on, I the  north  it  is  deeply  cut  by  men  with  flll?arr  , 
varied  and  th,  supply  i,  only  limited  by  th.  difficult^  of  obtaining  The  male  matures  when  »b 

uw-  A "wtton  of  the  ireneral  forest  department  of  India  1h5  fines  across  the  body.  me  mao  i-  h,v 


across  the  body. 


rhen  »h°nl 
, begin* 


miejur.  n»«cuon  oi  the  general  forest  deportment  or  India  has  ...  “ , .,i„„t  twenty-*11' 

boon  rsteMUtird  in  tl.r  islands.  and  156  square  mild  have  teen  ; fifteen  years  of  age,  mames  when  about  •'  ulty.fivc 
formally  set  afw  t for  regulir  fnrwt  Attention,  in  tl,e  neigMonr-  to  age  when  about  forty,  and  lives  on  to  six  } 
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if  he  reaches  old  age.  Except  as  to  the  marrying  age, 
these  figures  fairly  apply  to  women.  Before  marriage  free 
intercourse  between  the  sexes  is  the  rule,  though  certain 
conventional  precautions  are  taken  to  prevent  it  Marriages 
rarely  produce  more  than  three  children,  and  often  none 
at  all  Divorce  is  rare,  unfaithfulness  after  marriage  not 
common,  and  incest  unknown.  By  preference  the 
Andamanese  are  exogamous  as  regards  sept  and  endoga- 
mous  as  regards  tribe.  The  children  are  possessed  of  a 
bright  intelligence,  which,  however,  soon  reaches  its 
climax,  and  the  adult  may  be  compared  in  this  respect 
with  the  civilized  child  of  ten  or  twelve.  The  Andamanese 
are,  indeed,  bright  and  merry  companions,  busy  in  their 
own  pursuits,  keen  sportsmen,  naturally  independent,  and 
not  lustful,  but  when  angered,  cruel,  jealous,  treacherous, 
and  vindictive,  and  always  unstable — in  fact,  a people  to 
like  but  not  to  trust.  There  is  no  idea  of  government, 
but  in  each  sept  there  is  a head,  who  has  attained  that 
position  by  degrees  on  account  of  some  tacitly  admitted 
superiority  and  commands  a limited  respect  and  some 
obedience.  The  young  arc  deferential  to  their  elders. 
Offences  are  punished  by  the  aggrieved  party.  Property 
is  communal,  and  theft  is  only  recognized  as  to  things  of 
absolute  necessity,  such  as  arrows,  pig's  flesh,  and  firo. 
Fire  is  the  one  thing  they  are  really  careful  about,  not 
knowing  how  to  renew  it.  A very  rude  barter  exists 
between  tribes  of  the  same  group  in  regard  to  articles  not 
locally  obtainable.  The  religion  consists  of  fear  of  the 
spirit*  of  the  wood,  the  sea,  disease,  and  ancestors,  and 
of  avoidance  of  acts  traditionally  displeasing  to  them. 
There  is  neither  worship  nor  propitiation.  An  anthropo- 
morphic deity,  Puluga,  is  the  cause  of  all  things,  but  it  is 
not  necessary  to  propitiate  him.  There  is  a vague  idea 
that  the  “ soul  ” will  go  somewhere  after  death,  but  there 
is  no  heaven  nor  hell,  nor  idea  of  a corjxnval  resurrection. 
There  is  much  faith  in  dreams,  and  in  the  utterances  of 
certain  “ wise  men,”  who  practise  an  embryonic  magic  and 
witchcraft.  The  great  amusement  of  the  Andamanese  is  a 
formal  night  dance,  but  they  are  also  fond  of  simple  games. 
The  bows  differ  altogether  with  each  group,  but  the  same 
two  kinds  of  arrow's  are  in  general  use : (1)  long  and 
ordinary  for  fishing  and  other  purposes  ; (2)  short  with  a 
detachable  head  fastened  to  the  shaft  by  a thong,  which 
quickly  brings  pigs  up  short  when  shot  in  the  thick  jungle. 
Hark  provides  material  for  string,  while  liaskets  and  mats 
are  neatly  and  stoutly  made  from  canes,  and  buckets  out  of 
bamboo  and  wood.  None  of  the  tribes  ever  ventures  out 
of  sight  of  land,  and  they  have  no  idea  of  steering  by  sun 
or  stars.  Their  canoes  are  simply  hollowed  out  of  trunks 
with  the  adze  and  in  no  other  way,  and  it  is  the  smaller 
ones  which  arc  outrigged  ; they  do  not  last  long  and  are 
not  good  sea  lioats,  and  the  story  of  raids  on  Car  Nicobar, 
out  of  sight  across  a Btormy  and  sea-rippled  channel,  must 
be  discredited.  Honour  is  shown  to  an  adult  when  he 
dies,  l»y  wrapping  him  in  a cloth  and  placing  him  on  a 
platform  in  a tree  instead  of  burying  him.  At  such  a 
time  the  encampment  is  deserted  for  three  months.  The 
Andaman  languages  are  extremely  interesting  from  the 
philological  standpoint.  They  are  agglutinative  in  nature, 
show  hardly  any  signs  of  syntactical  growth,  though  every 
indication  of  long  etymological  growth,  give  expression  to 
only  the  most  direct  and  the  simplest  thought,  and  are 
purely  colloquial  and  wanting  in  the  modifications  always 
necessary  for  communication  by  writing.  The  sense  is 
largely  eked  out  by  manner  and  action.  Hf incopie  is  the 
first  word  in  Colebrooke’s  vocabulary  for  “Andaman 
Island,  or  native  country,”  and  the  term  has  thus  become 
a persistent  book -name  for  the  people.  It,  or  some- 
thing like  it,  was  probably  one  of  the  tribal  names  when 
Colebrooke  wrote  120  years  ago,  and  may  be  used  now, 


but  this  cannot  be  ascertained.  Attempts  to  civilize  the 
Andamanese  have  met  with  little  success  either  among 
adults  or  children.  The  home  established  near  Port  Blair 
is  used  as  a sort  of  free  asylum  which  the  native  visits  ac- 
cording to  his  pleasure.  The  policy  of  the  government 
is  to  leave  the  Andamanese  alone,  while  doing  what  is 
possible  to  ameliorate  their  condition. 

Penal  Settlement. — The  point  of  enduring  interest  as  regards  the 
Andamans  is  the  penal  system,  the  object  of  which  is  to  turn  the 
life-sentence  and  few  long-*entcnce  convicts,  who  alone  are  sent  to 
the  settlement,  into  honest,  self-respecting  men  and  women,  by 
leading  them  along  a continuous  course  of  practice  in  self-help  and 
self-restraint,  and  by  offering  them  every  inducement  to  take 
advantage  of  that  practice.  After  ten  years’  graduated  labour  the 
convict  is  given  a ticket-of-leavo  and  becomes  self-supporting.  He 
can  farm,  keep  cattle,  and  marry  or  send  for  hi#  family,  but  he 
cannot  leave  the  settlement  or  be  idle.  With  approved  conduct, 
however,  he  may  be  absolutely  released  after  twenty  to  twenty-five 
yean  in  the  settlement ; and  throughout  that  time,  though 
possessing  no  civil  rights,  a quasi-judicial  procedure  controls  all 
punishments  inflicted  upon  him,  and  he  is  as  secure  of  obtaining 
lustice  as  if  free.  There  is  an  unlimited  variety  of  work  for  the 
labouring  convicts,  aud  some  of  the  establishments  are  on  a large 
scale.  The  general  and  marine  steam  and  hand  workshops 
employ  574  men  ; 72,000  burnt  bricks  are  turned  out  daily 
during  the  Beason  ; in  building  the  Cellular  Jail  some  80,000,000 
bricks  were  used.  Very  few  experts  are  employed  in  super- 
vision ; practically  everything  is  directed  by  the  officials,  who 
themselves  have  first  to  learn  each  trade.  Under  the  Chief 
Commissioner,  who  is  tho  supreme  head  of  the  settlement,  are  a 
deputy  and  a staff  of  assistant  superintendents  and  overseers, 
almost  all  Europeans,  and  sub  - overseers,  who  are  nativea  of 
India.  All  the  petty  supervising  establishments  arc  composed 
of  convicts.  Tho  garrison  consists  of  140  British  and  300 
Indian  troops,  with  a few  local  European  volunteers.  The  police 
aro  organised  as  a military  battalion  643  strong.  The  number 
of  convicts  has  somewhat  diminished  of  late  years,  and  in  1W0 
stood  at  something  over  11,000.  The  total  population  of  the 
settlement,  consisting  of  convicts,  thoir  guards,  the  supervising, 
clerical,  and  departmental  staff,  with  the  families  of  tue  latter, 
also  a certain  number  of  ex-convicts  aud  trading  settlers  and  their 
families,  numbers  about  13,000  males  and  2000  females.  The 
labouring  convicts  are  distributed  among  four  jails  and  nineteen 
stations;  the  self- supporters  in  thirty-eight  villages.  The 
elementary  education  of  the  convicts’  children  is  compulsory. 
There  are  four  hospitals,  each  under  a resident  medical  officer, 
under  the  general  supervision  of  a senior  officer  of  the  Indian 
Medical  Service,  and  medical  aid  is  given  free  to  the  whole 
population.  The  harbour  of  Port  Blair  is  well  supplied  with  buoys 
and  harbour  lights,  and  is  crossed  by  ferries  at  fixed  intervals, 
while  there  aro  several  launches  for  hauling  local  traffic.  On  Boss 
Island  there  is  a lighthouse  visible  for  nineteen  miles.  A complete 
system  of  signalling  by  night  and  day  on  the  Morse  system  is 
worked  by  the  police.  Local  posts  are  frequent,  but  there  is  no 
telegraph,  and  tho  mails  are  irregular.  A system  of  wireless 
telegraphic  communication  with  India  is  in  contemplation.  In 
1898  there  were  among  the  convicts  36  Christians,  2752 
Mahommedans,  6585  Hindus,  1758  Buddhists,  and  70  other*. 
The  convict  death-rate  was  25  per  1000,  and  173  were  set  free  after 
twenty  to  twenty-live  yean’  average  transportation.  265  children 
attended  the  school.  <Df  88  applications  for  permission  to  marry, 
47  were  granted.  Tho  total  receipts  (actual  cash  from  timber.  Ac., 
apart  from  the  raluo  of  the  convict  labour  as  such)  in  1898 
amounted  to  £36,359,  os  compared  with  only  £27,826  in  1894, 
but  with  £50,421  in  1897.  Expenditure,  on  the  other  hand,  in 
1898  amounted  to  £103,861,  as  compared  with  only  £93,963  in 
1891,  but  with  £112,170  in  1897.  Thus  the  net  cost  to  Govern- 
nmnt  in  1898  was  £67,502  ; and  the  net  annual  cost  per  convict, 
£6  1.  The  variation  in  the  amounts  for  different  years  is  largely 
due  to  the  fact  that  tho  forest  year  does  not  coincide  with  the 
revenue  year,  and  to  the  great  distance  from  London,  whence 
I payments  are  made. 

ArTHonrrlES. — Since  1876  there  hti  Iron  cittiuive  research 
into  th.  Andamanme  and  thoir  country.  Tho  folloonnR  book,  will 
bo  found  to  contain  roo»t  of  tho  nroeooar,  references : — - M Atf. 
Ahariainal  Inhabitant!  of  the  Andaman  UtamU.  London,  18B3.— 
Portman.  Hiatory  of  our  Relations  with  th*  Andamanese.  Lai- 
entta.  Government.  1899 ; .Voter  on  (Ar  Lanqnagtt  if  Pi r Sonth 
Andaman  Itmtp  of  Tribnt.  Calcutta,  Government,  1899;  and  Accord 
of  Pm  Andaman^.  >i.  Tola.  MS.  India  OBoe,  London,  and  Homo 
I Department.  Calcutta.— D*  Fous.  Mallumua  dts  ll't  Andamans. 
Bordeaux,  1879.—' TurLK.  Communal  Paint  of  If  irtlea  TtU- 
pn.rhir.  Communication  itith  fhr  Andaman  and  AieoSnr  A/m* 
I Calcutta,  1899,  (E-  C.  T.) 
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Anderlecht,  a town  of  Belgium,  in  the  province 
of  Brabant,  3 miles  W.  of  Brussels,  with  numerous 
manufacture  It  was  formerly  a i*irt  of  Brussel*,  but 
was  erected  into  a separate  commune  in  1895.  Population 
(communal)  (1897),  41,862. 

Andersen,  Hans  Christian  (1805-1875), 
Danish  poet  and  fabulist,  born  at  Odense,  in  Fasten, 
on  tho  2nd  of  April  1805.  He  was  the  son  of  a sickly 
young  shoemaker  of  twenty-two,  and  his  still  younger 
wife : the  whole  family  lived  and  slept  in  one  little  room. 
Andersen  very  early  showed  signs  of  imaginative  tempera- 
ment, which  was  fostered  by  the  indulgence  and  super- 
stition of  his  parents.  In  1816  the  shoemaker  died,  and 
the  child  was  left  entirely  to  his  own  devices.  He  ceased 
to  go  to  school ; he  built  himself  a little  toy-theatre,  and 
sat  at  home  making  clothes  for  his  puppets,  and  reading 
all  the  plays  that  he  could  borrow  ; among  them  were  those 
of  Hoi  berg  and  Shakespeare.  At  Easter  1819  he  was 
confirmed  at  the  church  of  St.  Kund,  Odense,  and  began 
to  turn  his  thoughts  to  the  future.  It  was  thought  that 
he  was  best  fitted  to  be  a tailor;  but  as  nothing  was 
settled,  and  as  Andersen  wished  to  1)0  an  opera-singer,  he 
took  matters  into  his  own  hand,  and  started  for  Copenhagen 
in  September  1819.  There  he  was  taken  for  a lunatic, 
snubbed  at  the  theatres,  and  nearly  reduced  to  starvation, 
but  he  was  befriended  by  the  musicians  Weyse  and 
Siboni,  and  afterwards  by  the  poet  Guldberg.  His  voice 
failed,  but  he  was  admitted  as  a dancing  pupil  at  the  Royal 
Theatre.  He  grew  idle,  and  lost  the  favour  of  Guldberg, 
but  a new  patron  appeared  in  the  person  of  Jonas  Collin, 
the  director  of  the  Royal  Theatre,  who  became  Andersen’s 
life-long  friend.  King  Frederick  VI.  was  interested  in  the 
strange  boy,  and  sent  him  for  some  years,  free  of  charge, 
to  the  great  grammar-school  at  Slagelse.  Before  he  started 
for  school  he  published  his  first  volume,  The  Ghost  at 
Palnatokds  Grave,  1822.  Andersen,  a very  backward  and 
unwilling  pupil,  actually  remained  at  SlageUe  and  at 
another  school  in  Elsinore  until  1827  ; these  years,  he 
says,  were  the  darkest  and  bitterest  in  his  life.  Collin  at 
length  consented  to  consider  him  educated,  and  Andersen 
came  to  Cojtenhngen.  In  1829  he  made  a considerable 
success  with  a fantastic  volume  entitled  A Journey  on  Foot 
from  Holman's  Canal  to  the  East  Point  of  Amager,  and  he 
published  in  the  same  season  a farce  and  a book  of  poems. 
He  thus  suddenly  came  into  request  at  the  moment  when 
his  friends  had  decided  that  no  good  thing  would  ever  come 
out  of  his  early  eccentricity  and  vivacity.  He  made  little 
further  progress,  however,  until  1833,  when  he  received  a 
small  travelling  stipend  from  the  king,  and  made  the  first 
of  his  long  European  journeys.  At  Le  Lode,  in  the  Jura, 
he  wrote  Agnate  and  the  Merman  ; and  in  October  1834 
ho  arrived  in  Rome.  Early  in  1835  Andersen’s  novel,  The 
Improvisators , appeared,  and  achieved  a real  success  ; the 
poet’s  troubles  were  at  an  end  at  last.  I n the  same  year,  1 835, 
the  earliest  instalment  of  Andersen’s  immortal  Fairy  Tales 
(Eventyr)  was  published  in  Copenhagen.  Other  parts, 
completing  the  first  volume,  apficared  in  1836  and  1837. 
The  value  of  these  stories  was  not  at  first  perceived,  and 
they  sold  slowly.  Andersen  was  more  successful  for  tho 
time  being  with  a novel,  0.  T.,  and  a volume  of  sketches, 
In  Siveden  ; in  1837  he  produced  the  best  of  his  romances, 
Only  a Fidiller.  He  now’  turned  his  attention,  with  but 
ephemeral  success,  to  the  theatre,  but  was  recalled  to  his 
true  genius  in  the  charming  miscellanies  of  1840  and 
1842,  the  Picture-Book  without  Pictures,  and  A Poet's 
Haul  nr.  Meanwhile  the  fame  of  his  Fairy  Tales  lmd  been 
steadily  rising;  & second  series  began  in  1838,  a third  in 
1845.  Andersen  was  now  celebrated  throughout  Europe, 
although  in  Denmark  itself  there  was  still  some  resistance 


to  his  pretensions.  In  June  1847  he  paid  his  first  visit  to 
England,  and  enjoyod  a triumphal  social  success ; when  he 
left,  Charles  Dickens  saw  him  off  from  Ramsgate  Pier. 
After  this  Andersen  continued  to  publish  much ; he  still 
desired  to  excel  os  a novelist  and  a dramatist,  which  he 
could  not  do,  and  he  still  disdained  the  enchanting  Fair; 
Tales,  in  the  composition  of  which  bus  unique  genius  lay. 
Nevertheless  he  continued  to  write  them,  and  in  1847  and 
1848  two  fresh  volumes  appeared.  After  a long  silence 
Andersen  published  in  1857  another  romance,  To  be  or  not 
to  be.  In  1863,  after  a very  interesting  journey,  he  issued 
one  of  the  best  of  his  travel -books,  In  Spam.  His  Fairy 
Tales  continued  to  apj>ear,  in  instalments,  until  1872, 
when,  at  Christmas,  the  last  stories  were  published.  In 
the  spring  of  that  year  Andersen  had  an  awkward  accident, 
falling  out  of  bed  and  serenely  hurting  himself.  He  was 
never  again  quite  well,  but  he  lived  till  the  4th  of  August 
1875,  when  he  died  very  peacefully  in  the  houBe  called 
Rolighed,  near  Copenhagen.  (*•  °*) 

Anderson,  the  capital  of  Madison  county,  Indiana, 
U.S.aL,  situated  on  the  west  fork  of  White  river ; a manu- 
facturing city,  at  the  intersection  of  three  railways. 
Population  (1900),  20,178. 

Anderson,  the  capital  of  Anderson  county,  South 
Carolina,  U.S.A.,  situated  in  the  western  part  of  the  states 
and  surrounded  by  a fertile  region,  largely  devoU.  to  t 
production  of  cotton,  of  which  this  is  a shipping  point. 
It  has  three  railways.  Population  (1900),  5498. 

Anderoon, Elizabeth  Oair»tt(i836;— 

English  medical  practitioner,  daughter  of  Jicwson  Gtnett, 
of  Akleburgh,  Suffolk,  was  horn  in  1836,  and  educated  at 
home  and  at  a private  school,  in  1860  she  resolved  to 
study  medicine,  an  unheard-of  thing  for  a woman  m » 
days,  and  one  which  was  regarded  by  old-fashione  I*- l' 
as  almost  indecent.  Miss  Garrett  managed  to  o 
more  or  less  irregular  instruction  at  tho  3 1 € 

Hospital,  London,  but  was  refused  admission  as  fi  mi 
student  both  there  and  at  many  other  schools  to  whicn  sne 
applied.  Finally  she  studied  anatomy  pnwtely  » » 
London  Hospital,  and  with  some  of  the  professors  at  » 

J Andrews  University,  and  at  the  Edinburgh  ra..,- 
School  She  had  no  less  difficulty  in  gaming  a ymg 
diploma  to  practise  medicine.  London  Inirersity, 
Royal  Colleges  of  Physicians  and  Surgeons,  and  many 
other  examining  bodies,  refused  to  admit  her  o . 
animations ; but  in  the  end  the  Society  of  yo 
London,  allowed  her  to  enter  for  the  License  of  Apot^ 
caries’  Hall,  which  she  obtained  in  1865.  In  5 . 
appointed  general  medical  attendant  to  St  Mary  s I 
ary,  a London  institution  started  to  enable  poor  w 
obtain  medical  help  from  qualified  practitioners 
own  sex.  The  dispensary  soon  developed  to 
Hospital  for  Women,  and  there  she  worked  tor 
twenty  years.  In  1870  she  obtained  the  Rvris  , n 
M.D.  The  same  year  she  was  elected  to  the  6 , 

School  Board,  at  the  head  of  the  poll  for  Mary  ' 
was  also  made  one  of  the  visiting  physicians  ® _ 


worK,  ana  sue  soon  resigned  tueui. 

Mr  J.  G.  S.  Amlerson,  a shipowner,  but  did  not  gi  r 
practice.  She  worked  steadily  at  the  developnicn 
New  Hospital,  and  (from  1874)  at  the  creation  0 -n_ 

plete  School  of  Medicine  in  London  for  womcD.  j 

stitutions  have  since  been  handsomely  and  > ,, 

and  equipped,  the  New  Hospital  (in  the  Eitf  ® sv.wl 
being  worked  entirely  by  medical  women,  am*  * # 

(in  Hunter  Street,  W.C.)  having  over  200  student*  m ^ 
them  preparing  for  the  medical  degree  of  l/>mlon  nl 
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vhich  was  ojjened  to  women  in  1877.  In  1897  Mrs 
Garrett  Anderson  was  elected  president  of  the  East  Anglian 
branch  of  the  British  Medical  Association.  The  movement 
foi  the  admission  of  women  to  the  medical  profession,  of 
which  she  was  the  indefatigable  pioneer  in  England,  has 
extended  not  only  to  every  part  of  the  United  Kingdom 
and  the  British  colonies,  but  to  every  European  country 
except  Spain  and  Turkey. 

Andersonville,  a village  of  Sumter  county, 
Georgia,  U.S.A.,  on  the  Central  of  Georgia  railway. 
During  the  Civil  War  it  was  the  situ  of  a Confederate 
prison  for  Federal  soldiers.  It  is  now  the  site  of  a 
national  cemetery. 

Andes.— The  Andes  form  a continuous  chain  of 
mountainous  highland  along  the  western  coast  of  South 
America,  which,  roughly  speaking,  may  be  regarded  as 
4400  miles  long,  100  miles  wide  in  some  parts,  and  of  an 
average  height  of  13,000  feet.  The  connexion  of  this 
system  with  that  of  the  Rocky  Mountains,  which  has  been 
pointed  out  by  many  writers,  has  received  much  support 
from  the  discovery  of  the  extensive  eruptions  of  granite 
during  Tertiary  times,  extending  from  the  southern 
extremity  of  South  America  to  Alaska.  The  Andean 
rangu  is  composed  of  two  great  principal  chains  with  a 
deep  intermediate  depression,  in  which,  and  at  the  sides  of 
the  great  chains,  arise  other  chains  of  minor  importance, 
the  chief  of  which  is  that  called  the  Cordillera  de  la  Costa 
of  Chile.  This  starts  from  the  southern  extremity  of  the 
continent,  and  runs  in  a northerly  direction,  parallel  with 
the  coast,  being  broken  up  at  its  commencement  into  a 
number  of  islands,  and  afterwards  forming  the  western 
boundary  of  the  great  central  valley  of  Chile.  To  the 
north  this  coastal  chain  continues  in  small  ridges  or 
isolated  hills  along  the  Pacific  as  far  as  Colombia,  always 
leaving  the  same  valley  more  or  less  visible  to  the  west  of 
the  western  great  chain.  These  mountains  were  the 
objects  of  important  investigations  during  the  last  quarter 
of  the  19th  century. 

Of  the  two  principal  chains,  the  eastern  is  generally  called  I/m 
Ande«,  and  the  western  La  Cordillera,  in  Colombia,  Peru,  and 
Bolivia,  where  it  is  likewise  known  a a Cordillera  Real  de  Loa 
Andes,  whilst  to  the  south  of  parallel  23*  S.  lat.  in  Chile  and 
Argentina,  the  western  is  called  Cordillera  do  loa  Andes.  The 
eastern  disappears  in  the  centre  of  Argentina,  and  it  is  therefore 
only  the  Cordillera  de  loa  Andes  that  is  prolonged  as  far  as  the 
south-eastern  extremity  of  the  continent.  The  Cordillera  de  la 
Coeta  begins  near  Cai>c  Horn,  which  is  oomposed  princijadly  of 
crystalline  rocks,  ana  its  heights  arc  inconsiderable  when  com- 
pared with  those  of  the  true  Cordillera  of  the  Andes.  The  latter, 
•s  regards  its  main  chain,  is  on  the  northern  coast  of  Beagle 
Channel,  in  Tierra  del  Fuego,  bounded  on  the  north  by  the  deep 
depression  of  Lake  Fagnano  and  of  Admiralty  Sound.  Staten 
Island  appears  to  be  the  termination  to  the  east.  The  Cordillera 
of  the  Am  les  in  Tierra  del  Fuego  is  formed  of  crystalline  schists, 
and  culminates  in  the  snow-canped  peaks  of  Mount  Darwin  and 
Mount  Sarmionto  (7200  feet),  wnick  contains  glaciers  of  greater 
extent  than  those  of  Mont  Blanc.  Sir  Martin  Conway  recently 
ascended  the  latter.  The  extent  of  the  glaciers  is  considerable 
in  this  region,  which,  geographically,  is  mom  complex  than  has 
hitherto  beeu  supposed.  Although,  in  the  explored  portion  of  the 
Fuegi&n  chain,  the  volcanoes  which  have  been  mentioned  from 
time  to  time  have  not  been  met  with,  there  Booms  to  have  existed 
to  thc  south,  on  the  islands,  many  neo- volcanic  rocks,  some  of 
which  appear  to  be  contemporaneous  with  the  Ijasaltic  sheet  that 
Covers  a jwrt  of  Kaatorn  Patagonia.  The  insular  region  between 
Mount  Sartuiento  and  the  Cordillera  de  los  Andes,  properly  so 
«llod,  i.e.,  that  which  extends  from  Magellan  Strait  northwards, 
has  not  lioen  explored,  and  all  that  is  known  of  it  is  that  it  is 
principally  composed  of  thc  same  rocka  as  the  Fuegian  section, 
*«d  that  the  greater  part  of  its  upper  valleys  is  occupied  by  glaciers 
that  reach  down  to  the  sea  amiu  dense  forest. 

As  Admiralty  Sound  and  Lake  Fagnano,  the  extent  of  which 
w still  unknown,  bound  the  Cordillera  to  the  north  in  Tierra  del 
Fuego,  so  at  the  eastern  side  of  the  Cordillera  in  Patagonia  there 
is  a longitudinal  depression  which  separates  the  Andes  from  some 
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independent  ridgea  pertaining  to  a secondary  parallel  broken 
chain  called  pre-Coraillera.  This  depression  is  oocupied  in  a 
great  part  by  a series  of  lakes,  some  of  these  filling  transversal 
orcacheB  in  the  range,  whilst  others  arc  remains  of  glacial  re- 
servoirs, bordered  by  morainic  dams,  extending  as  far  as  the 
eastern  tableland  and  corresponding  in  these  ca*es  with  trans 
versol  depressions  which  reach  the  Atlantic  Ocean.  Between  the 
larger  lakes,  fed  by  the  Andittc  glaciers  of  the  eastern  slope  of 
the  Southern  Andes,  are  Lakes  Maravilla,  100  square  miles,  and 
Sarmiento,  26  square  miles,  51°  S.  lat.,  which  overflow  into  Last 
Hope  Inlet ; Argentine,  570  square  miles,  60*  S.  Ut,  ; and 
Viedma,  450  square  miles,  49"  30' S.  lat.,  which  empty  into  the 
river  Santa  Cruz ; the  flordian  Lake  San  Martin,  49*  S.  lat. ; and 
Lakes  Nansen,  18  square  mileB  ; Axara,  8 square  miles  ; and  Bcl- 
grano,  18  square  miles,  which  are  dependants  of  Lake  San  Martin 
(J80  square  miles),  ana  Lakes  Pucyrrcdon  (98  square  mile*)  and 
Buenos  Aires  (700  square  miles),  and  which  now  overflow 
into  the  Pacific,  through  one  of  the  remarkable  inlets  that 
are  found  throughout  the  Cordillera,  the  Colon  Inlet,  which 
is  the  largest  western  fiord  of  Patagonia.  To  tlw;  north  of 
Lake  Buenos  Aires  there  is  I/ike  Elixalde,  which,  while  situated 
on  the  eastern  slope  sends  its  waters  to  the  Pacific  Ocean,  and 
Lakes  Fontana  (30  square  miles)  and  La  Plata  (34  square  miles), 
45°  S.  lot.,  which  feed  tho  river  Sengiierr,  which  flows  to  the 
Atlantic.  Lake  Gcnrrel  Faz  (66  square  miles)  on  the  eastern 
slope  of  the  Andes,  at  44*  8.  lat.,  is  the  principal  source  of  the 
Palena  river,  which  cuts  all  the  Cordillera,  while  lakes  Frtalau- 
quen  (20  square  miles),  Mrncndcz  (28  square  miles),  RivadavU 
(10  square  miles),  and  other  smaller  lakes,  also  situated  between 
43*  30',  and  42*  30'  S.  Ut.  on  the  eastern  slope,  send  their  waters 
to  the  Pacific  by  the  river  Fetalcufu,  which  cuts  through  the 
Andes  by  a narrow  gorge.  The  waters  of  Lake  Puelo  (18  square 
miles)  likewise  flow  into  tho  some  ocean  through  the  river  ol  that 
name,  which  also  cuts  the  Cordillera,  and  of  width  the  principal 
affluent  likewise  drains  the  waters  of  a system  of  small  lakes,  the 
largest  of  which,  Lake  Mascardi,  measure*  17  square  miles,  which 
in  comparatively  recent  times  formed  part  of  the  basin  of  Lake 
Nahuel-Huapi  (207  square  miles),  41*  S.  Ut.  An  extensive  area 
of  glacial  deposits  shows  that  a sheet  of  ice  formerly  covered  the 
whole  eastern  slope  to  a great  distance  from  the  mountains.  To 
the  wost  another  sheet  reached  at  the  same  time  the  Pacific 
Ocean. 

From  the  Strait  of  Magellan  up  to  52*  S.  Ut.,  the  western 
slope  of  the  Cordillera  does  not,  properly  speaking,  exist.  Abrupt 
walls  overlook  the  Pacific,  and  great  longitudinal  and  transversal 
channels  and  fiords  run  right  through  the  heart  of  thc  range, 
cutting  it  generally  in  a direction  more  or  less  oblique  to  its  axis, 
the  result  of  movements  of  tho  earth's  crust. 

The  mountains  forming  thc  Cordillera  between  Magellan  Strait 
and  41*  S.  lat.  are  higher  than  those  previously  mentioned  in 
Tierra  del  Fuego.  Generally  composed  of  granite,  gneiss,  and 
P&bcozoic  rocks,  covered  in  many  parts  by  rugged  masse*  of 
volcanic  origin,  their  general  height  is  not  less  than  6500  feet, 
white  Mount  Geikio  is  7500  foet  and  Mount  Stokes  7100  feet  high. 
To  the  north  are  Mounts  Mayo,  7600  feet ; Agassiz,  10,600  feet ; 
and  Fits  Roy,  in  49°  8.  Ut.,  11,120  feet  high.  The  section  from 
52*  to  48*  S.  Ut.  is  a continuous  ice-cappcd  mountain  range, 
and  some  of  tho  glaciers  extend  from  the  eastern  lakes  to  the 
western  channels,  where  they  reach  the  sea-level.  Tho  level  of 
the  Ukes  commence*  at  130  feet  at  Lake  Maravilla  and  gradu- 
ally ascends  to  near  700  feet  at  Lake  San  Martin.  Passing  tho 
broach  through  which  Lake  San  Martin  empties  itself  iuto  Calen 
Inlet,  in  48°  S.  lat.,  is  found  a wide  oblique  opening  in  the  range, 
through  which  flows  the  river  Las  Heras,  led  by  Lake  Pucyr- 
redou,  which  is  only  410  feet  above  tho  sea-level  to  the  east  of 
the  Andes,  while  Lake  Buenos  Aires,  immediately  to  the  north, 
is  710  feet.  The  Andes  continue  to  be  to  the  west  an  enormous 
rugged  mass  of  ice  and  snow  of  an  average  height  of  9000  feet, 
sending  glacier*  to  all  the  eastern  fiords. 

Mount  San  Lorenzo,  detached  from  thc  main  chain  in  the  pre- 
Cordillera,  is  11,800  feet  high.  Mount  San  Valentin.  12,700  feet, 
is  the  culminating  point  of  thc  Andes  in  tho  region  extending 
from  49*  to  46*  S.  Ut.,  where  another  breach  occurs,  that  of  the 
river  Uucmules,  which  is  supposed  to  be  thc  outlet  of  Lake 
Elixalde  to  the  east,  and  U followed  by  that  of  the  river  Aysen. 
These  two  breaches  have  emptied  a large  system  of  Ukes,  which, 
in  pre-Glacial  times,  occupied  tho  eastern  zone,  thus  forming  * 
region  suitable  for  colonization  in  the  broad  valleys  and  hollows, 
where  the  rivers,  as  is  the  case  with  those  in  the  north,  cut 
through  the  Andes  by  narrow  g*jw,  forming  cataracts  and  rapids 
between  the  snowy  peaks.  Volcanic  action  is  still  going  on  in 
these  latitudes,  as  the  glaciers  are  at  times  covered  by  ashes,  but 
the  predominant  rocks  to  tho  east  are  the  Tertiary  granite,  while 
to  the  west  gueiss,  older  granite,  and  Pahnozoic  rock  a prevail. 
Thc  highest  peaks,  however,  seem  to  he  of  volcanic  origin. 
Farther  north,  up  to  41°  S.  Ut.,  the  water  gaps  arc  situated 
at  a leaser  distance  one  from  the  other,  owing  mainly  to 
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more  continuous  erosion,  this  section  of  the  continent  being 
the  region  of  the  maximum  rainfall  on  the  western  coast  to  the 
south  of  the  equator.  Between  the  gups  of  the  river  Ayaen  and 
river  Cianea  or  Friaa,  which  also  pierce*  the  chain,  ia  found  a 
huge  mountain  maos,  in  which  is  situated  Mount  la  Torre,  7150 
feet.  These  form  the  continental  watershed,  but  in  this  region 
erosion  is  taking  place  so  rapidly  that  the  day  is  not  far  distant 
when  Lakes  La  Plata  and  Fontana,  situated  to  the  cast  at  a 
height  of  3000  feet,  and  now  tributaries  of  the  Atlantic,  may 
become  tributaries  of  the  Pacific.  Already  filtration*  from  the 
former  go  to  feed  western  affluent*  through  the  granitic  masses. 
To  tile  north  of  Mount  La  Torre  Hows  in  the  river  Cisnea,  44*  48' 
S.  lat.,  across  another  water  gap,  continuing  the  range  to  the 
north  with  high  peaks,  as  Alto  Nevado,  7350  feet,  and  Cacique, 
7000  feet.  The  glaciers  reach  almost  the  western  channels,  as  ia 
the  case  at  river  Quclal.  The  northern  glaciers,  descending  nearly 
to  sea-level,  are  situated  at  43“  40'  8.  lat.  To 
the  north  of  45“  S.  lat.  a well-defined  western 
longitudinal  valley,  at  some  recent  time  occu- 
pied by  lakes  and  rivers,  divides  the  Cordillera 
into  two  chains,  the  eastern  l*eing  the  maiu 
chain,  to  which  belong  Mounts  Alto  Nevado, 

Cacique,  Dentista,  Maldonado,  Serrano,  each 
over  7000  feet  high  ; Tomx’iilaa,  7400  feet ; 

Vcutisqnero,  7500  feet;  and  Tronador.  11,180 
feet ; while  the  western  chain,  broken  into  im- 
posing blocks,  contains  several  high  volcanic 
peaks  such  as  Mounts  Tantclcs,  Corcorado, 

Minchimahutda,  Hornopiren.  and  Yates.  The 
rivers  Palcua,  with  its  two  branches,  Pico  and 
Carrenleufu,  Fetalenfu,  Puelo,  and  Manso,  cut 
the  two  chains,  while  the  rivers  Rebihue,  B«xla- 
dahue,  and  Cochamo  have  their  sources  in  the 
main  eastern  ridge.  Mention  baa  been  made  of 
active  volcano***  in  51°,  48*,  and  47“  3.  lat.,  but 
these  have  not  been  properly  located.  The  active 
volcanoes  south  of  41",  concerning  which  no 
doubt  exists,  aro  the  Huequen,  in  43'  lat.,  mid 
the  Calbuco,  both  of  which  havo  been  in  erup- 
tion during  recent  years. 

The  surroundings  of  Mount  Tronador,  consist- 
ing of  Tertiary  granite  and  basalt,  form  one  of 
the  most  interesting  regions  in  the  Patagonian 
Andes  for  the  mountaineer*  of  the  future.  To 
the  cast  extends  the  large  and  picturesque  lake 
of  Xahuel-Huapi,  to  the  west  is  Lake  Todos  Jam 
£anto*  (50  square  mile*),  to  which  the  access  is 
easy  and  of  which  the  scenery  is  of  surpassing 
beauty.  Between  41*  nnd  38"  S.  lat.,  among  other 
smaller  lakes,  are  IjakesTraful  (45  square  miles), 

Lucar  (32  square  miles),  w hich,  properly  belong- 
ing  to  the  system  of  Atlantic  lakes,  empties 
itself  by  the  only  water  gap  that  occurs  in  this 
tone  of  the  Cordillera  into  tho  river  Valdivia  a 
tributary  of  the  Pacific,  Lake  Lolog  (15  square 
miles},  Huochu-lafquen  (45  square  miles),  and 
Lake  Alumina  (21  square  miles, i.  The  volcanoes 
of  Lanin,  12,140  feet;  Quetropillan,  9180  feet; 

Hilaries,  10,400  feet ; Yaimaa  and  Tolhuaca  are 
all  more  or  less  active  ; the  first  is  in  the  main 
chain,  while  the  others  are  on  tho  western  slope. 

The  scenery  in  the  neighbourhood  is  magnificent, 
tho  snowy  cones  rising  from  amidst  woods  of 
araucaria,  and  being  surrounded  by  blue  lakes. 

While  the  scenery  of  the  western  slope  of  the 
Andes  is  exceedingly  grand,  with  it*  deep  fiords, 
glaciers,  and  woods,  vet  the  severity  of  its 
climate  detracts  considerably  from  its  charm. 

The  climate  of  the  eastern  slope,  however,  is  milder,  the  land- 
SfP**  “,rc  n,ttK‘dlVeut,  with  wooded  valleys  and  beautiful  lake*. 
*£  2.  Jf*  ,*?  a'rwul-v  !»rtly  *tllad  by  colonists.  Between  52* 
i ' * t ,er?,0.a  CfrMtures  of  the  earth's  crust)  has 

uuTie.  the  watershed  of  the  continent  from  the  summit  of  the 
Conlillera  to  the  eastern  plains  of  Patagonia. 

lktwv.  n 38“  and  33“  8.  1st.  the  Andes  have  been  somewhat 


. to  the  Cordillera  do  la  Costa  on  the  western  side.  Silurian, 
Devonian,  ami  Carboniferous  rocks  contribute  to  the  formation  of 
' the  nre- Cordillera,  between  30’  and  33*  S.  lat. 

| Whilst  the  axis  of  the  Cordillera  do  las  Andes  from  the  south 
as  far  as  38*  8.  1st.  is  crystalline,  to  tho  north  of  this  latitude 
| the  geological  features  change.  At  this  point  the  range  Ukr»  a 
vast  transversal  development,  dividing  itself  into  three  separate 
[ groups,  the  easternmost  being  composed  of  Jurassic-Cretaceous 
beds,  the  central  of  Mesozoic  layers  and  old  eruptive  rocks,  the 
1 western  of  Tertiary  granitic  formation,  with  mo-volcanic  lavas 
■ and  active  volcanoes  on  its  western  border.  From  the  volcano  of 
I Copahue  (height  9787  feet)  the  Andes  tako  a great  tran»vrml 
1 extension  ; there  arc  no  wide  intermediate  valleys  between  the 
I different  ridges,  but  the  main  ridge  is  perfectly  defined.  Vol- 
canic cones  continue  to  predominate,  the  old  crystalline  rocks 
I almost  disappear,  while  the  Mesozoic  rocks  are  moat  common. 

The  higher  js-aks  are  in  the  main  chain,  whilst 
the  Do  mayo  (15,317  feet)  belongs  to  a Literal 
eastern  ridge.  The  principal  peaks  between  this 
and  Mount  Tupungato  at  33“  8.  lat.  are:  Mount 
Cochico,  8255  feet;  Campanano,  13,140  feet; 
Peteroa,  13,297  feet;  Tinguiririca,  Castillo, 
16,535  feet ; Volcano  Maipa,  17,576  fret ; Alva* 
redo,  14,600  feet ; Amarillo,  15,321  feet ; Volcano 
San  Jose,  19,849  feet ; Piuquenea,  17,815 feat;  and 
Volcano  Hravard,  19,619  feet. 

North  of  Maipu  volcano,  ascended  by  DrGtws- 
feldt  in  1883,  the  Cordillera  is  composed  of  two 
very  huge  principal  ridges  which  unite  and  Ur- 
minate  in  tho  neighbourhood  of  Mount  Tupun- 
gato. The  valley  between  them  ia  9000  feet 
high  ; and  in  that  part  of  the  Cordillera  are  situ- 
ated the  highest  pa****  south  of  33‘  S.  *»t-,ooo 
of  which,  the  Piuquenea  Pass,  reache*  13,333 
feet, whilst  the  easiest  of  transit  and  almost  the 
lowest  is  that  of  Pichachc-u,  6505  feet,  which  u 
tho  most  frequented  during  winter.  Through- 
out these  region*  the  passes  are  numerous  and 
of  easy  access  in  summer,  but  in  winter  they  aw 
generally  dangerous.  . 

To  judge  by  certain  features  of  this  section  ol 
the  Andes,  it  would  seem  that  down  to  modern 
times,  there  existed  across  these  mountains  very 
low  passes,  through  which  some  representatives 
of  the  Fampean  fauna,  such  as  the  Mastodon  anu 


ill  wan  Sauna,  suen  a*  me 
ZquuSL  reached  Chile,  the  remains  of  which  have 


Sciikmz  or  run 


of  the  J 

been  discovered  in  tho  central  valley  of  th*^ 
country.  The  Andean  glaciers  at  that  Uma 
spread  themselves  down  to  tho  plain  at  tha  toot 
ot  the  two  slopes  which  then  contained  yaat 
lakes,  and  where  now  exist  extensive  moraines 
and  large  erratic  boulders.  Mount  Tuponga 
reaches  22,329  feet,  according  to  Argentine 
measurement.  To  the  north  of  this  mountain, 
situated  at  the  watershed  of  the  Andca.  extra i 
a lofty  region  comprising  peak*  such  “Chimtetr, 
18,645  feet,  aud  Mount  Pollers*,  S0,2M  wj- 
The  Pirns  Pass  is  situated  at  a height  of  !•»,*- 
feet.  The  gaps  of  Bennejo  ami  Jn 

U?  pal  lata  road,  the  best  known  of  aU  the 
botwoon  Argentina  and  Chile,  arc  at  13|V*>  . 
and  13,412  feet  altitude  respectively,  while  we 
nearest  peaks,  those  of  Juiieal  and  Tolowa, 

.ml  20.140  f«ct  high.  Monat*  Tapiwj- 
gap.,  Aconcagu.,  23,3*3  fwt.  Mccndi-d  W<l TV 
Mr  Fitzgrrwlu,  Mr  Vinraan.l  Sir  Martin  Co»«?’ 
and  M.n-Miario,  21.0*2  feet,  are  the  highest  pta*» 
«f  tlm  central  ArirenUno-ChilUt  And*  ton 


If  during  the  last  tm  year,  by  the  Argentino 

^tb.tWB  lh.nnd.ry  CcimmiaaiotlB.  The  high.-.t  pjla  S.  ,ot 
■ r"  V *“*.  vein’ll. It  inodili.  d the  chara<-ter 

2*!  n'tg; '■*-  Outflows  of  l»r.  and  tufa 


nmunuin  skit-,  and  fill  n,.  ih^valfeT,'.  ' Tho  J^J^,ad  Cr«u° 
o^f.ni'.tmn^  which,  in  the  Southern  Cordillera  are  situated 


Tt-rtlarv  tr^'rTi.T'"’*  9°8«ther  with  porphyrin  qu 

and  other  eruptive  roeis,  wfcich  Kav«  be 


observed  along 
north.  Gnvi 


. - nt 

»nyno  quartz,  the 


.1!  the  ehaia  in  South  Am.  n.  a up  to  Alaska  inthe 
"*•  belonging  chiefly  £, 


Ajcdes  IUmok. 

three  peaks  are  formed  of  eruptive  rocks,  surruunded  by 
beds  which  have  undergone  a thorough  metamorphosis- 
in  the  wi  st  of  tho  Amies,  from  the  latitiido  of  ^CODi:a^li*?n  »0 
central  valley  of  Chile  runs  without  any  notable  mterrup 
tho  south  end  of  the  continent,  a valley  which  almost  diaapi 
to  the  north,  having  only  some  rare  inflexions  which  » ‘ 1 
•iderod  by  the  Chilian  geographers  and  geologists  to  be  * 
tinuaiion  of  the  same  valley;  to  the  east  in  Argentine 
commenced  a longitudinal  valley  perfectly  charactenaeo, 
runs  along  the  eastern  foot  of  tho  Cordillera  separating 
the  pre-Co  rdillera,  which  is  parallel  to  the  Cordillera  dc  , 

of  Chile.  Between  Aconcagua  end  Mcrcvdario  are  the  1 
Kspiuoeito,  14,803  feet,  and  I*oh  Patoe  or  Valle  Bermoeo,  • 
feet,  chosen  by  the  Argentine  General  San  Martin,  when 
his  memorable  |Missage  across  the  chain  (luring  the  p *r  o . .. 
pendence.  North  uf  Valle  Hermoso  the  Andean  rvige**  ^ 
very  high,  are  not  abrupt,  and  the  passes  are  ® »(Uj 
than  ill  the  south  ; some  of  them  descend  ing  10,000  W 
most  of  them  carrying  between  13,000  and  14,000  feet- 
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Que  brad*  Grande  is  12,468  feet  in  altitude;  Cencerro,  12,9-14  feet;  ! 
Mercedario,  13,206  feet ; OjoU,  14,301  feet ; Pachou,  14,485  feet ; 
while  Gurdito  is  10,318  feet.  Farther  north  the  passe*  are  higlier. 
BarahonaPass  is  15,092  feet;  Terncra,  15,912  feet ; San  Lorenzo, 
16,420  feet,  while  the  peak  of  the  volcano  reaches  18,143  feet  ; 
Mount  Olivares,  20,472  feet ; Porongos,  19,488  feet ; Tortola*, 
20,121  feet ; and  Potro,  19,357  feet. 

As  far  as  28°  S.  lat.  the  Cordillera  de  log  Andes  has  been  prin- 
cipally formed  by  two  well-defined  ridge*,  but  to  the  north,  ; 
recent  volcanic  action  has  greatly  modified  it*  orography.  Only  j 
a single  line  of  passes  characterizes  the  main  ridge,  and  amongst 
them  are  the  passes  of  Oil) La,  15,026  feet ; Pefim*  Xi-gras,  14,435 
feet;  Lire**  Negros,  1-3,615  feet;  La  Callina,  16,240  feet;  Trea 
t^aebradas,  15,535  feet ; and  Aguita,  15,485  feet.  To  the  north  of 
Mount  Potro  the  peaks  in  the  Cordillera  are  not  very  prominent 
a*  far  as  the  great  mi>*  of  Tre*  (Jut-bradas,  but  here  arc  to  be 
met  with  some  that  may  lie  considered  as  amongst  the  highest  of 
the  whole  range.  Mount  Aguita  is  20,600  feet,  and  t to  cul* 
minating  jwak  of  those  of  Trva  Cruce-n  reaches  22,658  feet.  To 
the  east  of  the  eastern  longitudinal  ralley,  at  27"  S.  lat., 
commences  a high  volcanic  plateau  between  the  Cordillera  and 
the  southern  prolongation  of  the  Bolivian  Cordillera  Keal,  which 
contain!  lofty  summits,  such  as  Mount  Veladero  (20,998),  Mount 
Bonete  (21,980),  Mount  Reolua  (20,670),  Mount  Pinsis  (22,1-16), 
Mount  Ojo  del  Salado  (21,653),  and  Im--ahua»i  (21,719).  To  the 
north  of  Trea  Cruces  is  a transversal  depression  in  the  Cordillera, 
which  is  considered  to  be  the  southern  termination  of  the  high 
plateau  of  the  Puna  de  Atacama.  The  Cordillera  of  the  Andes 
borders  the  Puna  to  the  west,  while  the  Bolivian  Cordillera  Beal 
bounds  it  to  the  east.  In  that  region  the  Cordillera  of  the  Andes 
is  of  comparatively  recent  origin,  being  principally  constituted  , 
by  a line  of  high"  volcanoes,  the  chief  summits  being  those  of  1 
Juncal,  Pauteonue  Aliste,  Atufre  or  Listarria  (18,636),  Lullaillaco  i 
(21,720),  Mi&iuucs  (19,357),  Sooompa  (19,948),  Lieancaur  (19,685), 
Viseachuelas  (20,005),  Tapaquilcha  (19,520),  Oyahua  (19,242), 
Ancaquilcha  (20,275),  Olca  (19,159),  Mifto  (20,112),  8illUica 
(21,100),  Perinacota  (20,913),  Sagama  (22,339),  Taoona  (19,740), 
Misti  (19,029) ; to  the  cast  closes  in  the  intermediary  high  plateau 
which  commences  at  28“  S.  lat.  in  Argentina.  The  principal 
jxaka  of  the  Bolivian  Andes  and  its  prolongation  from  south  to 
north,  am  Faiuatiua,  in  the  centre  of  Argentina,  (20,340  feet), 
Laguna  Blanca  (18,307),  Diamante  (18,045),  Cachi  (20,000), 
Granada*,  Li pez  (19,680),  Guadalupe  (18,910),  Chorolque  (18,480), 
Cuzco  (17,930),  Enriaca  (18,716),  Junari  (16,200),  Michtga  (17,410), 
Quiiuxa-Crtu  (18,280),  Illimani  (21,190),  and  Sorata  (21,490),  the 
last  two  of  which  were  climbed  by  Sir  Martin  Conway. 

While  the  western  range  of  the  Cordillera  is  principally  formed 
by  volcanic  rocks,  the  eastern  (to  the  cast  of  the  range  is  Cerro 
Potosi,  15,400  feet;  Andes  of  Bolivia  are  chiefly  composed  of  old 
crystalline  rocks.  Between  the  ranges  in  the  high  plateau  north 
to  27'  ure  numerous  isolated  volcanoes  which  have  been  in  activity 
in  recent  times,  such  as  Peinado  (18,898  feet),  Ban  Pedro  (18,701), 
Antoco  (19,029),  Antofalla  (20,014),  Rincon  (17,881),  Paatas 
Grandes  (17,553),  Zapaleri  (17,553),  Suniquira  (19,258),  Tahue 
(17,458) ; volcanoes  which  have  been  elevated  from  a lacustrine 
basin,  which  very  recently  occupied  the  whole  extension,  and 
the  remains  of  which  are  in  the  south,  the  Laguna  Verde,  at  28’, 
aud  in  the  north  Like  Titicaca.  The  discovery  of  great  Pampeaa 
mammals  in  the  Pleiatocene  bods  of  that  region  ahows  that  this 
upheaval  of  the  latter  is  very  recent,  for  in  the  heart  ot  the  Cor- 
dulera,  as  well  as  on  the  west  coast  of  Bolivia  and  Peru,  there 
luvo  been  discovered,  in  very  recent  deposits,  the  remains  of  some 
mammals  which  cannot  have  crossed  the  high  range  as  it  now 
exists. 

Tlie  two  Cordilleras  that  formed  the  Andes  to  the  north  of  28* 
S.  lat.  are  continued  in  Peru,  with  the  same  characteristic* — 
the  western,  chiefly  volcanic,  while  it*  basis  is  crystalline  ; and 
the  ca»u-rn  composed  of  green  niica  slate,  primitive  clay-slate, 
and  granite,  the  more  important  of  the  two,  which  is  cut  by 
many  Urge  rivers,  affluent*  of  the  Amazon,  and  which  abuts  on 
Ecuador.  The  western,  which  reaches  an  altit  ude  of  about  10,000 
feet,  then  ceases  to  exist  a continuous  chain,  there  remaining 
only  a short,  high  ridge,  called  by  Whvmper  the  “ Pacific  rang-- 
m the  equator,  ami  between  this  ridge  and  the  crystalline 
Andean  axis,  the  '‘avenue  of  volcanoes,”  to  use  his  words,  arises 
•iuulst  uiap-Htic  scenery.  Chimborazo,  which  is  not  in  the  main 
«bain,  reaches  20,517  feet,  Cotopaxi  (19.580  feet),  Antisana 
(19,260  feet),  Coyaraho  (19,200  feet),  arc  in  the  eastern  range, 
with  many  other  peak*  of  over  16,000  feet,  which  still  contain 
Sj*  i'-rs.  Under  the  equator,  Sangav,  17,380  feet,  according  to 
»'°llT,  appears  to  tie  the  most  active  volcano  in  the  world. 
Pichincha,  1 5,80 1 foet,  and  Cotocachi,  16,297  feet,  arc  the  loftiest 
volcanoes  of  the  western  range.  The  Colombian  Andes  have 
recently  been  the  subject  of  careful  exploration.  The  three  prin- 
cipal chains  are  continuations  of  those  under  the  equator,  but 
Ahow  very  slight  traces  of  volcanic  action.  In  the  western 
chain,  which  is  remarkable  for  its  regularity,  the  highest  peak  is 
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11,150  feet,  and  the  lowest  jam  6725  feet.  The  longitudinal 
valley  of  Cone*  forms  the  middle  degression.  The  two  chains 
anpcar  to  unite  in  the  mountain*  of  Antioquia.  The  eastern 
chain,  separated  from  the  central  chain  by  the  Magdelena  de- 
pression, beginning  north  of  the  equator  at  6000  feet,  gradually 
riaos  to  the  height  of  Nevado,  14,146  feet,  Pan  de  Azucar,  12,140 
feet,  and  in  the  Sierra  Nevada  do  Cochi  attains  to  peaks  of  16,700 
feet.  The  predominant  rocks  are  gneiss,  crystalline  slate,  and 
granite,  and  some  Cretaceous  and  Tertiary  shale*.  The  central 
chain  is  unbroken,  and  is  the  more  important  of  the  two, 
owing  to  its  greater  altitudes,  and  is  of  volcanic  character. 
To  tue  south,  near  the  equator,  are  Mounts  Annul,  13,360 
feet,  and  Chumbnl,  15,720  feet.  The  volcanoes  Campaiucro, 
12,470  feet,  and  Pasto,  14,000  feet,  are  also  in  that  zone.  Farther 
north  i*  the  volcano  Pursue,  which  presents  a height  of  16,000 
feet ; then  come  Huila,  18,000  feet  ; Santa  Catalina,  16,170  feet  ; 
and  Tolima,  18,400  feet;  Santa  Isabel,  16,760  feet;  Kuiz,  17,390 
feet ; and  Hervas,  18,340  feet 

Authorities.— Johx  B.  Minchix.  “Journey  in  the  Andean 
Tableland  of  Bolivia,"  Proceedings  of  Geographical  Society,  1882. 
— Dr  Paul  GtJttFBLDT.  Raise  i*  i/rrt  Centralism  Ckileno-Argenli • 
nichen  Andes.  Berlin,  1884. — John'  Ball.  Note*  of  a Eat  ura  list 
in  South  America.  Loudon,  1887.— Dn  Alfred  Hettxek. 
JUiscn  in  den  ColombianiscJien  Andean,  Leipsic,  1888. — Eowauu 
Whympbu.  Travels  amongst  the  Great  Andes  of  the  Ejuator. 
London,  1892. — TKODOKO  WoLFF.  Qtografa  y Geologin  del 
Ecuador.  Leipsic,  1892. — E.  A.  FITZGERALD.  The  Highest 
Andes.  Loudon,  1899.—  Sib  Martin  Coxway.  “Explorations 
in  the  Bolivian  Andes,"  Geographical  Journal.  Ixindon,  1899. 
—Dr  Caul  Bur<  khard.  “Expedition  geologique  dans  la 
RT-gion  Andin«,  38’-39’  S.  lat."— Da  Leo  Wehbli.  “ Cordillera 
ArgentiDO-ChiUenne,  40“  et  41"  S.  lat.,"  Revista  del  Museo  de  La 
Plata,  1899.  — F.  P.  MoliE.vo.  “ Explorations  in  Patagonia," 
Geographical  Journal.  Ixmdon,  1900. — Ham  STEim.  “ Ihc 
Patagonian  Cordillera  and  its  Main  Rivers,  between  41“  and  4ft’ 
S.  lat."  Geographical  Journal.  London,  1900. — Paul  K HUGER. 
Die  Ckilenische  Rc&ihue  Erpedition.  Berlin,  1900. — Carl  Burck- 
haiui.  “ Profils  geologiqucs  trarujversaux  do  la  Cordillera/' 
Argentino  - Chiliennc  A Miles  del  Museo  dc  La  Plata , 1900; 
Argentine 'Chilian  boundaries  in  the  Cordillera  de  los  Amies, 
Argentine  Evidence.  Loudon,  1900.  (f.  p.  M.) 

Andes,  Los,  » suite  of  Venezuela,  formerly 
bounded  on  the  N.  by  the  states  of  Zulia  and  Lam,  on 
the  S.  and  E.  by  the  state  of  Zamora,  and  on  the  W. 
by  Colombia  and  a portion  of  Zamora.  It  had  an  area 
of  14,719  square  miles,  and  a population  estimated  at 
365,000.  This  area  was  recently  divided  into  two  states, 
Los  Andes  and  Trujillo. 

Andijan,  a district  town  of  Russian  Turkestan,  pro- 
vince of  Ferghana,  terminus  for  a time  of  the  Transcaspian 
and  Turkestan  railway,  lying  73  miles  E.N.E.  of  Kokand 
on  the  left  tank  of  the  upper  Syr-daria;  altitude  1510 
feet.  It  was  formerly  the  residence  of  the  Khans  of 
Kokand,  and  is  described  as  one  of  the  most  pleasant  cities 
of  Ferghana,  on  account  of  its  tauutiful  gardens  and  large 
park  situated  in  the  midst  of  the  town.  A canal  derived 
from  the  Syr  waters  these  gardens,  as  well  as  the  fields 
round  the  town.  The  cotton-tree  being  much  grown  in 
the  district,  Andijan  is  a centre  for  the  trade  in  raw 
cotton,  and  has  moreover  nearly  twenty  factories  for  exit  ton 
cleaning,  and  several  important  firms.  Andijan  merchants, 
with  their  goods,  are  met  with  all  over  Central  Asia. 
Population  (1897),  46,680. 

Andorra,  or  Andorbk,  a small  neutral,  autonomous, 
semi-independent  state,  with  an  area  of  191  square  miles, 
situated  chiefly  on  the  peninsular  side  of  the  Pyrenean 
chain.  Its  population,  according  to  some  estimates  in 
1887,  was  between  6000  and  12,000,  but  no  trust- 
worthy census  exists.  Its  six  parishes  arc  subdivided  into 
fifty-two  pueblos  or  hamlets.  The  Andorrans  are  fond  of  the 
chase  and  of  fishing  in  their  streams.  The  more  well-todo 
classes  now  talk  French  fluently,  and  get  their  children 
educated  in  France.  During  the  coldest  winter  months 
their  communications  are  much  easier  with  Sj^in  than 
through  the  snow-clad  passes  leading  into  the  Aricge. 
The  local  industries  are  of  the  most  primitive  kind. 


428  ANDOVER  — ANDRASSY 


merely  domestic,  as  in  the  Middle  Ages.  Lack  of  capital, 
of  coal,  and  of  good  means  of  communication,  prevents  the 
inhabitants  from  making  use  of  the  iron  and  lead  mines 
tliat  abound  in  their  mountains.  They  rear  flocks  of 
sheep,  goats,  cattle,  and  some  pigs.  The  only  roads  are 
bridle-paths,  and  one  municipal  road  by  the  lialire  Valley, 
connecting  Andorra  with  the  highroad  to  Seo  de  Urge]  and 
Tarroga.  There  is  a scheme  for  extending  a branch  of  the 
projected  Noguera-P&llareso  railway  to  Seo  de  Urgel,  close 
to  Andorra,  The  climate  is  cold  in  general,  and  bitterly  so 
in  winter.  There  arc  some  sheltered  spots  on  the  southern 

side  of  the  Pyrenean  chain,  called  Solanas,  where  the 
climate  is  milder,  and  there  the  soil  is  better  cultivated, 
producing  some  fruit  and  agricultural  products  for  a small 
exjK)rt  trade.  Milk,  butter,  hams,  skins,  and  wool  are 
sent  to  France.  The  French  ritjuirr  is  taken  from  the 
French  de|»artment  of  Arifego  and  ap|>ointed  for  life,  but  the 
viguitr  of  the  bishop  must  lie  an  Andorran,  holding  office 
for  three  years  and  re -eligible.  There  are  notaries  and 
clerks,  auditors  for  each  |»rish  elected  by  the  heads  of 
families,  police  agents  and  bailiffs,  chosen  and  sworn  in,  like 
all  the  above  officers,  by  the  council  general.  The  archives 
are  mostly  kept  in  the  “ house  of  the  valley  ” in  the  capital, 
Andorra  Vicilla,  a struggling  village  of  600  inhabitants. 
This  Government  house  has  no  merit  beyond  the  fact  that 
in  it  the  council  general  meets  and  has  a cha[>el,  and  in  it 
the  aldermen,  viguier^  and  judge  of  appeal  administer 
justice  and  assemble  for  all  purposes  of  administration. 
Two  magistrates,  styled  rafuttuu  lores,  are  appointed  by 
the  council  general  to  seo  that  vigviers  and  judges  preserve 
the  customs  and  privileges  of  Andorra.  The  parishes  have 
a permanent  patrol  of  six  armed  men,  besides  the  militia. 
Spun  and  the  bishop  of  Urgel  are  very  jealous  of  French 
encroachments,  and  claim  to  have  a better  right  to  annex 
the  little  state  some  day.  In  the  meanwhile  it  continues 
to  pay  each  of  the  “ ooprincipes  ” £40  a year,  levied  by  a 
tax  on  pastures. 

Brktmet.  U val  <T Andarrt.  Paris,  1879.— Moras.  Coulumes 
du  vayt  d' A ndorre.  1 882.— Baudok  i>b  Mouy.  Oriyines  historiques 
de  la  quest, on  d’Audorre.  1885.— VviLLIER.  Le  ml  tfAndorre. 
The  Valley  of  A ndorre.  Riverside  Proas,  Cambridge,  with  good  map. 

(a.  £.  H.) 


Andover,  a municipal  borough  and  railway  station, 
in  the  Andover  i»arlian)ent&ry  division  of  Hampshire, 
England,  on  the  Anton,  12  miles  N.W.  by  N.  of  Win- 
chester. In  1889  a recreation  ground  was  ojiened.  In 
1891  the  waterworks  were  acquired  by  the  corporation. 
Area  of  borough  {a  parish),  8662  acres ; population 
(1881),  5653 ; (1891),  5852  ; (1901),  6000. 


Andover,  a town  of  Essex  county  in  north-eastern 
Massachusetts,  U.SJL,  having  an  area  of  33  square  miles. 
It  is  situated  on  the  south  bank  of  the  Mernmac,  where 
the  surface  of  the  country  is  broken  by  small  Glacial  bilk. 
The  Theological  Seminary  hen*  had  in  1898  eight  instructors 
and  41  students,  and  Phillips  Academy  bad  u faculty  of 
twenty  professors  and  was  attended  by  over  400  students. 
Population  (1880),  5169;  (1890),  6142;  (1900),  G8I3. 

Andovoranto.  See  Madagascar. 


Andrassy,  Julius,  Count  (1823-1890),  Hu 
ganau  Statesman,  was  bom  at  Zcmplin  in  the  north  east 
Hungary,  1 8th  March  1 823.  His  father,  Count  Charles  (tl 
representative  of  a family  which  had  been  settled  in  Hu 
gary  about  250  years),  was  a man  of  considerable  literal 

t »»d  «»  therefore  U,  were  a 

who  cared  for  the  jiroeiwrity  of  the  country)  a member  . 
the  national  and  Libeml  oppoeition  to  the  Seni 
gjivernment  of  the  Austrian  bureaucracy.  Juliue  and  h 
elder  brother  Emmanuel  were  therefore,  from  the*  “ | 
yearn,  brought  up  to  believe  in  the  excellence  o ,“  : 


liberty,  and  they  were  enabled  by  travelling  to  become 
acquainted  with  countries  which  enjoyed  the  free  exercise 
of  those  institutions  which  the  government  of  MetU-rnich 
refused  to  Hungary.  His  political  master  was  Count 
Szechenyi,  who  has  been  called  the  greatest  of  the 
Hungarians.  The  • two  brothers  were  elected  in  1847 
members  of  the  Hungarian  Diet ; they  joined  the  Oppoii- 
tion,  which  was  hid  by  Louis  Batthyany,  I>eak,  aad 
Kossuth.  Andrassy  soon  distinguished  himself  by  hi* 
.HjHHiches ; he  w»s  one  of  those  who  first  claimed  to  tine 
Magyar.  He  had  a charm  of  manner  and  gallantry  which 
would  have  made  him  a favourite  anywhere,  and  com- 
pletely won  the  hearts  of  the  susceptible  Hungarians. 
As  the  differences  between  the  aristocratic  party  and 
Kossuth  became  serious,  Andrassy  was  on  the  side  of 
Kossuth  ; he  supported  him  through  all  the  stormy  event* 
of  1848,  and  he  accepted  the  post  of  prefect  of  the 
county  of  Zero  pi  in  in  order  to  carry  out  the  internal 
reforms  which  the  democratic  jairty  desired ; he  |**id 
special  attention  to  the  organization  of  the  militia.  In 
the  civil  wTar  of  1848  against  the  Croatian*  he  took  jwrt 
at  the  head  of  the  corjis  he  had  organized,  and  was  present 
at  the  battle  of  Sobwecliat,  when  the  Hungarians  eroded 
the  frontier  and  attacked  the  imperial  troojw  on  Austrian 
soil.  He  continued  his  association  with  the  Government 
of  national  iude)»endence,  and  in  1849,  when  the 
interference  of  Russia  became  imminent,  he  went  on  a 
mission  to  Constantinople  to  ask  for  the  aid  of  the  Turk*. 
In  this  he  failed,  but  the  sultan  promised  to  protect 
Hungarian  refugees,  a promise  which  was  honourably  kept, 
und  which  the  Hungarians  have  not  forgotten.  Andrassy 
escaped  the  fate  of  many  of  his  colleagues  by  flying  from 
the  country,  but  he  was  condemned  to  death  under  martial 
law  and  luinged  in  effigy.  He  speut  the  next  yean*  of 
exile  in  France  and  England,  and  acquired  a very  thorough 
knowledge  of  the  customs  and  institutions  of  these  coun- 
tries ; like  so  many  of  his  countrymen  he  was  an  excellent 
linguist.  He  was  juardoned  by  the  emperor  in  18*™ » 
on  his  return  to  Hungary  he  joined  the  j*arty  of  IVak, 
who  claimed  the  independence  of  the  country,  but  hoped 
to  attain  it  by  reconciliation  with  the  house  of  Hamburg, 
a policy  which  was  bitterly  oppoeed  by  Kossuth  and 
followers.  He  sat  in  the  Diet  of  1861,  hut  refused  to 
recognize  it  as  a substitute  for  an  independent  j«ar  la- 
ment, and  during  the  following  years  he  was  very  active 
in  gaining  support  to  the  principles  of  the  Moderatt'*- 
His  opportunity  came  in  1866.  He  took  a leading  1 
in  the  negotiations  which  lead  to  the  establishment  ol 
“ Ausgleich  ” ; he  was  greatly  instrumental  in  winmug 
the  confidence  of  the  emperor  and  empress,  and  is  su 
have  suggested  the  jieculiar  form  taken  by  the  Loin 
Parliament  or  “ Delegations.”  Doak  was  offered 
post  of  minister-president  of  Hungary  under  the  ,l' 
constitution,  but  refused  to  take  office ; be  sugges  h 
name  of  Andrassy,  who,  he  said,  had  been  “sent  >)  ^ 

vidence.”  There  was  no  one  who  could  rival  Andra^y 
claims  to  be  the  first  national  Hungarian  minister.  • 
an  old  revolutionary  he  could  command  the  adhesion 
his  former  conqjanions  in  exile ; his  birth  ana  nn>  j ^ 
connexions  won  for  him  the  support  of  the  1 * 
aristocracy,  and  he  had  the  confidence  of  the  ' 

He  held  this  office  for  over  four  years,  and  quick  ) ® 
political  liberty  and  constitutional  Government  * R . • 
introducing  full  freedom  of  the  press  and  of  pu'' ,c  , ^ 
ings,  granting  ptolitical  freedom  to  the  Jews,  and  e*  ^ 
ing  the  national  militia  or  Honved,  in  which  he  t<*>’  t 
personal  interest.  He  exercised  considerable  in'  uen  ^ 
the  foreign  policy  of  the  empire,  and  helped  to  3 ^ 
check  the  anti-German  influences  at  Vienna.  In  . ^ 
threw'  his  weight  decisively  on  the  side  of  a p 
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declaration  of  neutrality.  In  1871  he  was  called  to 
Vienna  to  use  his  influence  in  order  to  prevent  tho 
emperor  accepting  the  federalists  ache  me  of  Hohenwart. 
Andrassy  represented  that  it  would  destroy  the  organi- 
zation of  the  dual  monarchy,  and  offered  his  resignation 
if  it  was  carried  out.  The  result  of  the  crisis  was  that 
Hohenwart  was  dismissed,  and  Andrassy  received  the 
portfolio  for  foreign  affairs  for  Austria-Hungary  after  the 
fall  of  Beust.  The  most  important  achievement  of  his 
policy  in  the  new  post  was  the  establishment  of  a close 
understanding  with  Germany.  The  beginnings  of  this 
had  been  laid  by  the  friendly  relations  which  Bismarck 
had  already  established  with  the  Hungarians.  This  led 
also  to  a better  understanding  with  Russia,  and  Andrassy 
was  much  attacked  in  Hungary  for  his  Russophile  policy. 
He  succeeded,  however,  in  averting  a war  with  Russia, 
which  might  easily  have  arisen  out  of  the  Balkan  compli- 
cations; by  the  “Andrassy  Note”  of  1876  he  attempted 
to  settle  these  by  agreement  with  Russia.  The  summon- 
ing of  a Eurojtean  congress  to  discuss  the  terms  of  peace 
imposed  on  Turkey  by  Russia  was  to  a great  extent  owing 
to  his  initiative,  and  he  brought  it  about  that  the  adminis- 
tration of  Bosnia  and  Herzegovina  should  be  offered  to 
Austria-Hungary.  His  policy  in  this  was  strongly  attacked 
at  home,  both  by  tho  Hungarians  and  Germans,  and  the 
discontent  was  increased  by  the  difficulties  with  which 
the  occupation  of  the  provinces  was  attended ; he  had 
failed  to  anticipate  the  opposition  with  which  the  Austrian 
troops  were  met.  It  was  partly  this  discontent  which 
led  him  in  the  summer  of  1879  to  offer  his  resignation,  a 
step  which  has  also  been  attributed  to  private  reasons ; 
he  was,  moreover,  dissatisfied  that  ho  was  unable  to  have 
some  internal  reforms  carried  in  Hungary.  It  is  probable 
that  lie  did  not  expect  bis  resignation  to  be  accepted  ; or  if 
it  was,  he  undoubtedly  hoped  soon  to  return  to  office.  HU 
position  as  the  first  of  living  statesmen  in  the  dual 
monarchy  was  so  assured  that  he  might  well  believe  he 
was  indispensable.  His  resignation  was,  however,  accepted. 
Before  he  left  office,  he  completed  tho  work  ho  had  already 
begun  by  arranging  with  Bismarck  a formal  alliance  of 
Germany  and  Austria-Hungary  for  mutual  defence  against 
Russia.  By  this  he  had  placed  the  European  position  of 
his  country  on  a secure  basis.  The  best  proof  of  the 
wisdom  of  his  policy  is  that  it  has  been  continued  by  all 
his  successors. 

Andrassy  lived  till  1 890 ; he  was  never  again  offered 
office  ; he  could  have  forced  his  way  back  to  power  had  he 
chosen  to  use  his  great  popularity  for  this  purpose ; but, 
with  a magnanimity  which  is  not  too  common,  when  he 
spoke  in  tho  jmrliament  it  was  to  help  and  support  his  suc- 
cessors ; his  criticisms  he  reserved  for  private  intercourse. 
He  died  18th  February  1890.  Andrassy  is  undoubtedly 
one  of  the  most  interesting  figures  of  recent  history.  It  has 
often  been  said  of  him  that  ho  cared  more  for  the  appear* 
anee  than  the  reality ; he  thought  too  much  of  outward 
effect.  He  had  little  patience  for  the  details  and  routine 
of  departmental  work,  and  was  intolerant  of  slowness  and 
stupidity.  Ho  had,  however,  a quick  power  of  seizing 
the  essential  factors  in  a situation  ; his  mind  was  emi- 
nently sober  and  practical ; he  saved  his  country  from  the 
dangers  into  which  it  would  have  fallen  had  full  freedom 
bi*n  given  to  tho  ideals  of  Kossuth  and  his  followers,  or 
to  the  anti-Russian  passions  which  were  so  strong.  He 
is  identified  with  two  great  political  achievements,  the 
J'ystem  of  dualism  and  the  alliance  with  Germany ; both 
havu  justified  themselves  by  the  test  of  ex|>erience.  More 
than  this,  it  is  largely  due  to  his  personal  influence  that 
from  the  beginning  it  was  made  apparent  that  in  the 
partnership  between  Austria  and  Hungary  the  latter  was 
the  stronger  member  ; and  so  long  as  he  w'as  foreign 
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minister  he  secured  for  the  dual  monarchy  a position  in 
European  affairs  which  it  had  not  had  for  many  years. 

(j.  w.  Ha) 

Andrews,  Thomas  (1813-1885),  Irish  chemist 

and  physicist,  was  born  on  19th  December  1813  at  Belfast, 
where  his  father  was  a linen  merchant  After  attending 
the  Belfast  Academy  and  also  the  Academical  Institution, 
ho  went  to  Glasgow  to  study  chemistry  under  Professor 
Thomas  Thomson,  and  thence  migrated  to  Trinity  College, 
Dublin,  where  he  gained  distinction  in  classics  as  well  as 
in  science,  lie  next  spent  some  time  in  Paris,  in  the 
laboratory  of  the  famous  chemist  Dumas,  and  finally, 
having  graduated  as  M.D.  at  Edinburgh  in  1835,  settled 
down  to  a successful  medical  practice  in  his  native  place. 
Ten  years  later  he  was  appointed  vice-president  of  the 
newly-established  Queen’s  College,  Belfast,  and  professor 
of  chemistry,  and  these  two  offices  ho  held  till  1879,  when 
failing  health  compelled  his  retirement.  He  died  26th 
November  1885.  Andrews  first  became  known  as  a 
scientific  investigator  by  his  work  on  the  heat  developed 
in  chemical  actions,  the  Royal  Society  awarding  him  a 
Royal  medal  in  1844.  Another  inq>ortant  research  was 
devoted  to  proving  that  ozone  Is  a definite  body,  an  alio- 
tropic  form  of  oxygen,  containing  three  atoms  in  the 
molecule  instead  of  two,  as  is  the  case  with  the  ordinary 
gas.  But  the  work  on  which  his  reputation  mainly  rests 
and  which  best  displayed  his  skill  and  resourcefulness  iu 
experiment  was  concerned  with  the  liquefaction  of  gases. 
He  carried  out  a very  complete  inquiry  into  the  laws 
expressing  the  relations  of  pressure,  temperature,  and 
volume  in  carbonic  acid  gas,  in  particular  establishing  the 
conceptions  of  critical  tem|>erature  and  critical  pressure, 
and  showing  that  the  gas  passes  from  the  gaseous  to  the 
liquid  state  without  any  breach  of  continuity. 

Anger*,  chief  town  of  department  Maine-et-Loire, 
France,  and  an  important  centre  for  several  railway  lines, 
188  miles  S.W.  of  Paris.  There  is  a H6tel-Dieu,  now  a 
civil  and  military  hospital ; but  it  is  tho  Hopital-Ste-Marie, 
a large  modern  building  with  1500  beds,  that  takes  the  place 
of  the  ancient  Hdtel-Dieu  or  Hospice  St  Jean,  said  to  have 
been  founded  by  Henry  II.,  which  is  now  occupied  by  the 
archaeological  museum.  The  public  library,  contained  in 
a fine  edifice  dating  from  the  15th  century,  has  been  much 
enlarged.  Palaeontological  and  antiquarian  museums  are 
also  housed  in  ancient  buildings  of  considerable  interest. 
A 12th-century  clock  tower  is  part  of  the  ancient  abbey 
of  St  Aubin.  The  Ralais  de  Justice  is  a modern  build- 
ing in  the  Champ  de  Mars.  Amongst,  educational  insti- 
tutions may  lie  noted  a national  school  of  arts  and 
handicrafts,  a free  school  of  design,  and  a school  of  phar- 
macy, Manufactures  of  umbrellas,  boots  and  shoes,  iron 
goods,  cables,  and  copper  ware,  have  become  important.  In 
the  vicinity  are  many  nursery  gardens.  Large  stock  fairs 
are  held,  and  there  is  considerable  trade  in  hemp,  flax, 
and  other  agricultural  produce.  Electric  tramways  connect 
with  the  suburbs.  Population  (1881),  58,571  ; (1891), 
62,391  ; (1896),  69,484,  (comm.)  71,119  ; (1901),  83,966. 

AnglO*perm8.— The  term  “ Angiosperm " (dy- 
y ttoy,  receptacle,  ami  frrrtpfitt,  seed)  was  coined  iu  the  form 
Angiosperime  by  Paul  Hermann  in  1690,  as  the  name  of 
that  one  of  his  primary  divisions  of  the  Plant  Kingdom 
which  included  flowering  plants  possessing  seeds  enclosed 
in  capsules,  in  contradistinction  to  his  G ym  oosperms?  or 
flowering  plants  with  acheuial  or  schizocarpic  fruits— the 
whole  fruit  or  each  of  its  pieces  being  hero  regarded  as  a 
seed  and  naked.  The  term  and  its  antonym  were  main- 
tained by  Linnaeus  with  the  same  sense,  but  with 
restricted  application,  in  the  names  of  the  orders  of  his 
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class  Didyn&mia.  Its  use  with  any  approach  to  its 
modern  scope  only  became  possible  after  Robert  Brown 
had  established,  in  1825,  the  existence  of  truly  naked 
seeds  in  the  Cycadeae  and  Conifer*  entitling  them  to 
lie  correctly  called  Gymnosperms.  From  that  time 
onwards,  so'  long  as  these  Gymnosperms  were,  as  was 
usual,  reckoned  as  dicotyledonous  flowering  plants,  the 
terra  Angiosperm  was  used  antithetically  by  botanical 
writers,  but  with  varying  limitation,  as  a group-name  for 
other  dicotyledonous  plants.  The  advent  in  1851  of 
Hofmeister’s  brilliant  discovery  of  the  changes  pro- 
ceeding in  the  embryo -sac  of  flowering  plants,  and  his 
determination  of  the  correct  relationships  of  these  with 
the  Cryptogainia,  fixed  the  true  position  of  Gymnosperms 
as  a class  distinct  from  Dicotyledones,  and  the  term 
Angiosperm  then  gradually  came  to  be  accepted  as  the 
suitable  designation  for  the  whole  of  the  flowering  plants 
other  than  Gymnosperms,  arid  as  including  therefore  the 
classes  of  Dicotyledones  and  Monocotyledoucs.  This  is 
the  sense  in  which  the  term  is  nowadays  received  and  in 
which  it  is  used  here. 

The  Angiosperius  and  the  Gymnosperms  together 
compose  the  group  of  Spermophytes  — also  named  . 
Phanerogams — Seed  Plants  or  Flowering  Plants.  The 
expressions  seed  plant  and  flowering  plant  convey  the 
essential  character  of  the  group.  The  seed  is  the  product 
of  the  flower — the  conception  of  the  flower  implies  that  of 
the  seed.  In  no  other  group  of  plants  is  there  a need  or 
a flower,  although  the  terras  are  sometimes  loosely  used 
with  reference  to  plants  of  lower  organization.  The  trend 
of  the  evolution  of  the  plant  kingdom  has  been  in  the 
direction  of  the  establishment  of  a vegetation  of  fixed 
habit  and  adapted  to  the  vicissitudes  of  a life  on  land, 
and  the  Angiosperm 8 are  the  highest  expression  of  this 
evolution  and  constitute  the  dominant  vegetation  of 
the  earth’s  surface  at  the  present  epoch.  There  is  no 
land -area  from  the  poles  to  the  equator,  where  plant- 
life  is  possible,  U|>on  which  Angioeperms  may  not  In- 
found.  They  occur  also  abundantly  in  the  shallows  of 
rivers  and  fresh-water  lakes,  and  in  less  number  in  salt 
lakes  and  in  the  sea ; such  aquatic  Augiosjierius  are  not., 
however,  primitive  forms,  but  are  derived  from  immediate 
land -ancestors.  The  varying  climatic  or  environmental 
(Ecology  co,u^tl°nH  to  which  Angiosperius  may  be 
exposed  iu  their  wide  distribution,  including 
those  of  the  soil,  edaphic , those  of  the  atmosphere, 
epedaphic , and  those  of  water,  aquatic,  find  their 
response,  within  the  limits  of  phytogeny,  in  the  external 
form  and  internal  structure  exhibited  by  the  plants. 
Angiosperius  of  a tropical  forest,  for  example,  are  mani- 
festly of  different  form  from  those  of  an  alpine  region,  or 
again  Angioeperms  growing  submerged  in  a hike  have 
features  readily  separating  them  from  plants  of  a desert 
plain ; the  differences  are  not  confined  to  points  of  their  out- 
ward form,  but  obtain  throughout  their  internal  structure. 
The  study  of  the  relationships  of  Angiosperms,  as  well  as 
of  other  plants,  to  their  environment  has  in  recent  years 
become  a fascinating  and  productive  field  of  botanical 
work  to  which  has  been  given  the  designation  “ (Ecology  ” 
(sometimes  written  “ Ecology”).  From  the  stand|>oint  of 
their  relation  U»  environment  Angiosjierms  fall  into  the 
three  main  categories  of  Geophytes,  Aerophyten,  Hydro- 
pht/trji.  Geophytes  are  plants  adapted  to  a land -life  with 
fixation  in  the  soil,  and  therefore  they  are  subject  to  the 
influence  of  both  edaphic  and  ejiedapluc  factors  of  en- 
vironment. Aerophytes  are  adapted  to  a laml-life  with 
fixation  upon  another  plant,  and  are  therefore  subject  to 
the  influence  of  epedaphic  factors  of  environment  only. 
Hydrophytes,  being  adapted  to  life  in  water,  whether  free 
or  fixed,  are  subject  to  the  influence  of  the  aquatic  environ- 


ment alone.  These  categories  are  not  altogether  sharply 
distinguishable,  and  many  plants  have  the  cajacityof  dual 
adaptation ; e.y.,  Batrachian  Ranunculi  may  be  either  hydro 
philous  or  geophilous  ; Fim*  bengalaui t as  a juvenile  is 
aerophilous,  but  geophilous  when  adult. 

1.  Geophytes. — Geophytes  overwhelmingly  predominate 
in  the  world,  and  from  them  we  derive  our  concept  of 
the  typical  Angiosperm,  which  for  the  perfor- 
mance of  its  life-work  has  two  series  of  vege- 
tative  organs  severally  adapted  to  the  media—  t/0B. 
soil  and  atmosphere— in  which  they  are  exposed. 

They  are  the  root  or  descending  system  and  the  shoot  or 
ascending  system  composed  of  stem  ami  leaf.  To  the 
root  belongs  the  sjtecial  work  of  fixing  the  plant  in  the 
soil  and  of  absorbing  material  for  food  in  a liquid  state. 
To  the  shoot  is  assigned  the  special  task  of  taking  in 
material  for  food  in  a gaseous  form  from  the  atmosphere 
and  of  absorbing  the  radiant  energy  of  the  sun. 

The  primary  root  formed  at  the  Um>  of  tho  embryo  pierces  the 
soil  as  a main  radially-cowtructod  orthotropou*  root, 
lateral  cndogenetic  plagiotropous  rootlets  branching  «« 
mother  proceed.  Roots  elongate  by  means  of  an  intercom 
pluricellular  growing  point  covered  by  a protecting  rwt  rap 
b«ar  over  a snort  distance  close  behind  the  point  a coNorm)?  o 
ahort-lirod  active  hairs,  the  agents  alike  of  fixing  and  absorbing. 

The  depth  to  which  the  root  - system  of  Angiosperms 
penetrates  the  soil  is  apparently  conditioned  by  the  neear 
of  respiration,  and  even  in  plants  with  highest  s 
development  in  temperate  regions  is  not  over  4 tea, 
save  in  exceptional  conditions.  The  growth  in  lengt  \o 
the  main  root  is  therefore  soon  arrested.  The  horizontal 
extension  of  the  lateral  roots  is  practically  indefinite. 
The  elongation  and  persistence  of  the  primary  roo  i> 
a characteristic  feature  of  dicotyledonous  Angioq^nns, 
and  is  in  marked  contrast  with  what  it  commonly 
found  in  Monocotyledoncs  and  in  Ptcridophytcs,  m<i  w 
evidently  correlated  with  their  more  elaborate  develop- 
ment of  shoot,  Where  the  primary  root  elongates 
Monocotyledoncs  it  rarely  persists  for  any  tune,  even 
caws  where  there  is  a considerable  bulk  in 
system;  the  root-system  is  then  provided  by  adieu  i 
roots  from  the  stem. 

The  primaiy  , hoot -axis  h*s  tvro  ]K,rtion«-tho  hjI^t^«^ 
it.  cotyledon  or  cotyledon.,  the  )wrt)on  drat  fonMii  1 , ^ 

and  tho  cpicotyl,  which  in  the  embryo  ««t*  a.  the  | In  M, 

The  latter  elongate.  a.  a radial  orthotropoua  «la,  *t'h  * ^ 

pluric-ellular  growing  point  of  indefinite  growth  co  . ft  t0 
1-  by  incipient  lives.  both  ^le-l^ve-  ^ foh^^ 
form  a leaf-bud,  and  these  an*e  from  nodal  point  : t JL]arr 
mtgrowtha,  commonly  dorsivwntral  and  of  \ * pUgiotiopoa* 
Mupctsl  gnvth.  Branches  like  the  parents*  P 8?. 
i lid  often  dorsi ventral,  ari»e  exogenetlcaUy  m th  .definite 
eaves.  The  leaves  (as  also  their  axillary  branch;  ha«  a 
K^ition — spiral  or  cyclic — upon  the  stem. 

The  degree  to  which  the  shoot  is  develop'd  j, 
limit  ion  above  ground  liave  given  origin  to  * i 
designations  herb,  shrub,  tree,  and  these  terms,  Qr9mig. 
although  not  capable  of  scientific  definition,  for  forml. 
the  forms  they  indicate  one  iuto  the  other, 
ire  nevertheless  landmarks  in  outward  forni  1 1 
growth-  forme — in  relation  to  climatic  factors, 
therefore  of  (ecological  value.  To  them  m»>  wjjLk. 
liane,  as  the  designation  of  a subsidiary  form 
spread  occurrence.  A herb  being  a pi 
jierennial — which  loses  and  renews  its  shoo  -gro 
year  to  year,  and  often  also  lows  and  renews  ^ 
system,  does  not  rise  to  any  great  height  a , 

It  is  therefore  not  greatly  exposed  to  air  -cumn  • ^ 

may  for  a considerable  portion  of  the  year  lx*  <■ 
and  consequently  under  more  equable  com  1 , ^ 

when  above  ground  : it  dwells  in  a moist  itn  ° 
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atmosphere  and  may  readily  be  oversliadowed  by  other 
plants.  Herbaceous  growth  makes  a carpet  of  vegetation 
upon  all  areas  of  the  earth’s  surface,  but  is  essentially  a 
feature  of  temperate  regions.  Trees,  on  the  other  hand, 
have  a persistent  aerial  trunk  with  copious  shoots,  and  they 
are  therefore  woody  and  may  be  evergreen  or  have  decidu- 
«U*  leaves.  Their  growth  brings  them  into  atmospheric 
strata  drier  than  those  near  the  soil,  where  they  are 
more  exposed  during  the  whole  year  to  air  currents  and 
to  every  change  of  temperature,  and  where  they  are  not 
liable  to  lie  overshadowed  except  by  their  fellows.  Tree- 
growth  then  may  be  said  to  affect  moist  sheltered  areas ; 
cold  dry  wind-swept  regions,  for  instance  the  polar  ami 
alpine,  are  treeless.  As  the  intermediate  form  between 
herbs  and  trees  the  shrub  merges  into  both,  and  is  found 
along  with  or  replacing  them  in  all  areas.  The  liane  may 
jxutake  of  the  character  of  each  of  the  preceding  forms, 
but  its  special  feature  is  that  rooting  in  the  soil  it  makes 
use  of  the  support  of  other  plants  to  secure  an  extension 
and  exjK)8ure  in  the  atmosphere,  and  in  this  way  may 
attain  a length  of  many  yards.  To  this  end  it  may  adopt 
the  habit  of  a twining  stem,  or  it  may  climb  by  means  of 
modifications  of  its  organs  such  as  prickles,  hooks,  leaf- 
tendrils  of  various  degrees  of  conversion,  and  stem- tendrils 
of  kinds.  Liane -growth  is  found  in  all  areas  of  vegeta- 
tion, except,  and  for  obvious  reasons,  in  polar  and  alpine 
regions,  but  it  reaches  its  maximum  development  in  the 
tropics  where  woody  twining  stems  and  stem-tendrils  are 
specially  develojied. 

A fundamental  character  of  Angiosjierms,  as  indeed 
it  is  of  all  plants  excepting  the  unicellular  ProtophyteR, 
but  one  which  is  too  often  lost  sight  of  in  the 
or^an/M.  °f  their  economy,  is  their  colonial  organiza- 

i/oa.  tion.  The  living  plurinudeated  protoplasm  of 
the  plant -body  is  spread  over  the  skeletal  aup- 
|>ort  furnished  by  the  cells  of  the  root  and  shoot,  and  in 
the  more  highly  differentiated  forms  occupies  but  a small 
area  of  the  whole  body  of  the  plant.  Each  living  cell 
encloses  an  cnergid  (a  portion  of  the  protoplasm  dominated 
by  a nucleus)  which  is  connected  by  protoplasmic  threads 
piercing  the  cell -membrane  with  the  adjacent  energids,  and 
thus  the  protoplasmic  body  forms  one  continuous  whole  in 
the  plant.  (See  CYTOLOGY.)  According  to  their  j*  wit  ion  in 
the  organism,  the  primary  cells  become  devoted  to  the 
formation  of  special  tissues  building  up  the  organs  required 
for  the  discharge  of  the  several  life-functions  of  the  plant, 
hut  nevertheless  each  living  cell  must  bn  regarded  as  a 
potential  protophyte,  whilst  its  actual  destiny  is  determined 
by  its  relations  to  the  other  cells.  This  colonial  organiza- 
tion of  the  Angiosperm  enables  it  to  have  growth  pro- 
longed in  one  direction  whilst  this  is  arrested  in  another, 
to  threw  off  effete  and  old  jwrts  of  its  body  without  mutila- 
tion, and  to  renew  or  replace  them  as  required;  all  tissues 
which  pass  out  of  the  sphere  of  active  life  are  not,  however, 
thrown  off,  for  it  is  a marked  feature  of  Angiosjierms  that 
such  tissues,  and  many  excreta  also,  may  be  enclosed  by  the 
living  ones  and  remain  unchanged  so  long  as  they  are  unex- 
Ouratioa  P088^  putrefactive  influences  of  the  atmo- 

at  uf0  sphere.  The  fixed  organism  as  a whole  is  endowed 
with  what  we  may  term  potential  immortality — a 
character  in  sharji  contrast  with  the  relatively  short  period 
of  life  of  the  motile  individuals  of  the  higher  members  of 
the  animal  kingdom.  We  have  but  little  accurate  infor- 
jnation  bearing  ujKin  the  actual  longevity  of  AngiosjieniiH 
by  which  to  judge  whether  their  theoretical  expectation 
°f  life  nmy  come  to  realization.  Perennating  herbs  and 
under  shrub*  probably  ajiproach  most  nearly  to  its  fulfil- 
ment. Shrub?  and  trees  expose  themselves  by  their  atirial 
growth  to  many  accidents  which  militate  against  great 
b'ngth  of  life ; nevertheless  there  are  authentic  instances 
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of  trees,  for  instance  Finn  religion],  whose  years  must  he 
counted  by  thousands.  On  the  other  hand  many  Angio- 
sjienns  are  jironouncedly  short-lived,  passing  through 
birth,  vegetation,  reproduction,  and  death  within  a few 
months. 

For  an  account  of  the  internal  organization  of  Angios|*>rm«,  see 
Anatomy  ok  Plants.  The  primary  disposition  of  the  ix-nuanent 
tissues  in  an  Angiosperm  is  determined  by  the  necessity  of  pro- 
viding an  ampin  mechanism  for  carrying  water  from  the"  absorb- 
ing ends  of  the  roots  to  the  other  seat  of  absorption  of  food- 
material  in  the  leaves,  and  to  all  growing  points  for  the  main  ten 
a noo  of  turgidity  ; the  carrying  system  therefore  dominates  the 
anatomy,  its  position  ami  form  in  each  organ  having  relation  to 
the  strain  to  which  the  organ  is  liable.  In  Dicotyledons  the 
monos tehe  system  admits  of  an  indefinite  extension  of  the  urea  of 
the  carrying  system  to  keep  pace  with  the  growth  and  extension 
°r  the  often  ample  perennating  shoot-system,  and  this  has  con- 
tributed largely  to  the  establishment  of  tho  group  as  the  dominant 
vegetation  of  our  day.  The  polystelie  condition  so  common  in 
Ptendophytes  is  occasionally  found,  but  only  in  forms  which  are 
not  progressive.  The  absence  of  this  capacity  of  increase  of  the 
carrying  system  in  Monocotyledones  is  probably  one  of  the  factors 
which  have  led  to  their  insignificant  development  as  tree-forms  a* 
compared  with  Dicotyledones. 

Though  the  geophyte  responds  in  some  degree  in  the 
configuration  of  its  vegetative  organs  to  all  the  physical 
and  chemical  conditions  of  its  environment,  we  EaUmm- 
have  as  yet  but  little  certain  knowledge  of  the  aunt  and 
effect  to  be  ascribed  to  some  of  these  or  of  the  configura- 
manner  of  their  operation.  Nor  are  we  able  as  yet,  tloa’ 
even  in  the  case  of  those  factors  of  which  we  know  most,  to 
determine  clearly  in  every  instance  how  far  their  influence 
is  controlled  by  intrinsic  causes,  exjirensod  for  instance  in 
correlation,  or  is  modified  in  combined  action  with  other 
factors.  We  know  that  the  direction  and  disposition  of 
the  parts  of  tho  root  and  shoot  are  directly  influenced  by  the 
stimulus  of  gravity,  and  also  that  radial  and  dorsi ventral 
constructions  are  often  conditioned  by  light  which  also 
may  induce  anisophylly  and  the  flattening  of  organs;  light 
also  may  be  a direct  cause  in  provoking  a difference  in 
form  between  the  juvenile  and  adult  foliage,  with  the  result 
that  the  organs  concerned  in  carbon -dioxide -assimilation 
and  in  the  absorption  of  energy  are  exposed  in  the  most 
favourable  manner  to  illumination.  The  direct  influence 
of  light  in  formation  of  chlorophyll  is  well  known.  Con- 
figuration appears  to  be  but  little  directly  influenced  by 
temperature  excepting  perhaps  by  extreme  cold,  ami  we 
cau  seldom  say  by  consideration  of  its  outside  whether  a 
plant  inhabits  a warm  or  a cold  climate,  notwithstanding 
the  jmramount  influence  temperature  exerts  in  the  distri- 
bution of  specific  forms.  The  most  influential  environ- 
mental factor  in  relation  to  form  and  structure  is  un- 
questionably water.  Water-carriage  within  the  jilant 
determines  its  anatomy,  and  the  safeguarding  of  the 
water-supply  alike  at  its  intake  in  the  root-system  and  at 
its  outgo  by  transpiration  and  by  transudation  in  the 
•hoot,  is  a prime  concern  of  the  vegetative  organization 
of  geophyte*,  and  is  modified  in  relation  to  tho  amount 
of  water  available  for  the  functional  purposes  of  the 
jilant.  This  does  not  always  correspond  with  the  actual 
amount  of  water  in  the  physical  environment,  and  a plant 
may  be  in  a condition  of  physiological  drought  in  the 
midst  of  an  abundance  of  water.  When  there  is  a risk  of 
jihysiological  drought — os  in  areas  where  the 
absorption  of  water  from  the  soil  is  hindered,  trop 
e.g. , by  a scant  amount  of  water,  by  too  much  dissolved 
salt,  by  humus,  or  by  low  temperature,  as  well  as  where 
transpiration  and  transudation  art*  facilitated,  e.g.,  by  the 
dryness  or  high  temperature  of  tho  atmosphere,  by  low 
barometric  pressure,  and  by  intense  light  — the  jilant. 
responds  and  means  are  developed  to  promote  the  intake 
and  check  the  outgo.  For  the  former  there  may  be  an 
increase  of  the  whole  root  - system  and  of  the  absorbing 
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hairs,  as  well  as  of  the  carrying  vasa ; for  the  latter  there 
is  great  variety  of  method  in  relation  to  other  (ecological 
factors.  There  may  be  a reduction  in  the  amount  of  the 
transpiration-surface  by  the  shortening  and  thickening  of 
the  stem  and  the  foliage-leaves,  or  even  by  the  suppression 
of  the  latter  (aphyUy)  leading  to  stem  - assimilation,  the 
development  of  cladodcs,  and  the  production  of  non- 
transpiring thorn*,  while  by  the  formation  of  vertical 
leaves  and  phyllo>les  the  effect  of  insolation  is  restricted. 
Obstacles  to  transpiration  are  created  by  increase  in  ! 
thickness  and  in  cutin  * content  of  the  outer  wall  of  the  ' 
epidermal  cells,  by  the  sinking  of  the  stomata,  by  the  , 
development  of  a covering  of  hairs,  or  in  compound  leaves 
by  collapsing  movements.  In  many  cases  water-storage  of 
kinds  is  provided,  from  which  loss  may  bo  supplied  and 
succulence  of  stem  (chylocauly)  or  of  leaf  ( chylophylly ) is 
developed.  An  increase  in  the  sclerenchynia- tissue  of 
stem  (sclerooauly)  or  of  leaf  ( tderophylly ) and  an  elonga- 
tion of  the  palisade -cells  of  the  leaf  are  also  accompani- 
ments of  this  adaptation.  Such  adaptations  are  termed 
xerophilous,  and  plants  exhibiting  them  are  Xe rophyte*. 
The  conditions  which  induce  the  xerophilous  structure  are 
conspicuously  and  most  typically  found  in  desert  areas, 
but  they  also,  in  varying  degree,  surround  plants  growing 
on  the  surface  of  rocks  (Lithophyt**\  in  rock -fissures 
( Ckasmophytes),  on  sandy  porous  ground  ( Psammaphyte*), 
on  the  shore  (Halophyte*),  on  peat-moors  (Ericophyte*),  j 
and  elsewhere.  In  marked  contrast  with  xerophilous  J 
configuration  and  structure  are  the  hygrophilous  features  j 
which  characterize  HygrophyU*  or  plants 
nygropn  ty.  wj1jcj1  Me  uo^  or  0Q]y  rarely  and  temporarily,  1 
liable  to  any  danger  from  deficiency  of  water-supply. 
Here  the  presence  of  a feeble  absorptive  root -system  and 
an  extended  surface  of  the  shoot  for  transpiration  and 
transudation  are  the  outstanding  points.  The  latter  is 
exhibited  in  the  elongated  stems  which  do  not  bear  thorns, 
although  prickles  are  not  uncommon,  the  large  surface  and 
the  thinness  of  the  leaves  which  frequently  have  “ dropper 
tips”  or  other  arrangements  for  quickly  throwing  off  water, 
the  large  air  canals,  abundant  and  exposed  stomata,  and 
many  hydathodes.  The  risk  to  hygrophytea  lies  in  their 
exposure  to  strong  insolation  or  to  prolonged  air  currents, 
and  these  may  cause  flagging  of  the  organs  ; but  loss  from 
such  causes  is  soon  recovered,  and  may  be  provided  against 
by  water-storage  in  or  near  the  epidermis.  Hygrophytea 
occur  in  moist  areas,  and  are  particularly  abundant  in  the  [ 
tropics.  The  degree  to  which  xerophilous  or  hygrophilous  j 
construction  is  developed  varies,  and  some  plants  exhibit  ; 
Tropopbity  a 8ea8ona®  alternation  of  these  characters,  and 
have  boon  therefore  termed  Tropophytc*.  In 
the  wet  or  warm  season  they  are  hygrophilous,  in  the  dry 
or  cold  season  they  arc  xerophilous.  The  feature  dis- 
tinguishing them  is  the  casting  of  the  greater  portion  of 
their  transpiration -surface  at  the  l>eginning  of  the  period 
when  there  is  a risk  of  physiological  drought,  by  the 
dying  down  of  the  annual  shoots  of  herbs,  and  by  leaf  fall  1 
and  branch-fall  of  shrubs  and  trees.  That  this  is  a pro-  | 
1 oration  for  physiological  drought  every  gardener  may  ' 
see  when  he  transplants  such  an  evergreen  as  a holly.  De- 
ciduous-leaved trees  and  shrubs  of  temperate  regions  have 
hygrophilous  foliage,  but  the  stems  are  xerophilous,  being 
protected  by  cork,  and  the  buds  are  enveloped  in  scales,  ' 
resiu,  and  so  forth.  Evergreens  of  tcmj>oratc  regions  have 
xerophilous  leaves,  their  young  leaves  alone  showing  hygro- 
philous characters.  Any  one  of  the  growth-forms — herb, 
shrub,  tree,  liane  — may  exhibit  features  of  xerophily, 
hygrophily,  or  tropophily,  and  their  adaptations  upon 
these  lines  determine  the  physiognomy  of  vegetation 
within  the  thermal  zones  of  the  globe. 

Angiosperuiij  (like  Gymnosjierms)  are  keteros  porous,  as 


are  some  of  the  Pteridophytes,  but  unlike  these  they  do 
not  spread  by  the  scattering  of  the  megaspores.  OMmo. 

On  the  contrary  the  megas|K>rangium  remains  genetic 
persistently  closed  and  attached  to  the  spori-  nprodme- 
fe rous  plant,  whilst  the  megaspore  which  it  tIaa‘ 
contains  (for  there  is  commonly  but  one)  germinate* 
within  it  and  produces  the  structures  which  are  the  homo- 
logues  of  the  female  gametophyte  of  the  Pteridophytes 
with  its  female  gametes.  Nor  does  this  intrasporal 
development  cease  here.  Conjugation  of  the  male  and 
female  gametes  takes  place  within  the  spore,  as  dees  also 
the  subsequent  segmentation  of  the  resulting  zygote,  and 
its  further  development  through  the  stage  of  pro-embryo 
to  the  formation  of  the  perfect  embryo  of  a sporophyte. 
There  is  thus  produced  in  the  position  of  the  original  mega- 
Hporaugium  a body  consisting,  in  its  simplest  form,  of  a 
coat  to  the  outside  composed  of  the  wall  of  the  mega- 
Bporangium  and  of  the  wall  of  the  megaspore,  both  of  them 
much  altered,  and  within  of  an  embryo  sporophyte.  This 
body  is  the  *et*l.  For  a longer  or  shorter  time  it  remain* 
attached  to  the  sporiferous  plant,  and  its  ultimate  sejara- 
tion  provides  for  the  spread  of  the  aogiospermous  plant. 
It  is  this  character — of  a closed  niegasporangium  and  the 
development  of  seed — which  separates  sharply  the  Anglo- 
sperms  and  the  Gym  nos  perms  from  all  other  classes  in  die 
plant  kingdom,  and  which  makes  so  apt  their  designation 
in  one  group — the  Spermophytea.  The  exigencies  of  their 
adaptation  as  a land-vegetation  have  made  the  develop- 
ment of  sexual  cells  in  them  not  a first  charge  .upon  an 
independent  or  nearly  independent  organism  arising  from 
a spore,  as  is  the  case  in  the  Pteridophytes,  but  these 
ap]>car  as  late  products  on  a vast  vegetative  structure 
through  which  the  outcome  of  their  coalescence,  the 
embryo,  can  be  nourished  for  a time,  and  from  which  it  is 
subsequently  shed,  well  protected  in  the  seed -coat  to 
withstand  climatic  vicissitudes  yet  ready  to  take  it* 
position  as  a new  plant  whenever  environmental  condition* 
permit.  The  risk  of  failure  of  sexual  reproduction  through 
non-propinquity  of  the  essential  energids  overhangs  t e 
higher  l*teridophyte»  at  two  stages  of  their  life  historj, 
and  frequent  actual  failure  may  have  hastened  their  retro- 
gression as  a dominant  vegetative  type ; there  ia  first  of  a 
that  of  non-association  on  the  samu  nidus  of  the  fortuitous  v 
distributed  microspores  and  megaspores,  and  second  t t 
of  a missing  of  coalescence  of  the  male  and  fem  e 
gametes,  inasmuch  as  the  act  involves  a sufficiency  o 
moisture  for  germination,  and  through  which  the  m e 
gamete  must  actively  move  to  its  goal.  In  the  Angiosperm* 
this  risk  is,  to  their  advantage,  reduced  to  a single  one, 
that  of  a mishap  in  pollination,  for  the  avoidance  of  w • 
have  been  developed  the  elaborate  contrivances  which  m*  0 
up  the  flower  of  to-day. 

The  part  of  the  Angiosperm  through  which  the  forma- 
tion of  sued  takes  place  is  the  flower.  This  is  a * ws 
bearing  sporangia  which  contain  spores,  both  ^ 
sporangia  and  spores  being  concerned  in  the  pro-  novtr. 
duct  ion  of  the  seed.  Function  as  well  as  structure 
is  therefore  involved  in  the  conception  of  flower,  dporan 
giferoua  shoots  resembling  those  of  some  Angioeperui*  are 
found  outside  the  Spermophytes  in,  for  example,  > * *0*" 
nella,  and  they  have  the  structural  features  of  flower,  > 
they  do  not  form  seed,  and  are  therefore  not  ovr,r* 
Nowhere,  except  in  the  Gymnoeperms  and  Ang1^]*^*’ 
do  we  find  such  spomngiferoua  shoots  implicated  111 
physiological  processes  which  result  in  the  seed. 
microsporangia  (pollen-sacs)  containing  microspore*  (/* 
groin*)  and  the  megosporangia  (ovule*)  containing 
s/xtres  ( embryo-sacs ) are  enclosed  in  leaves, 
the  microeporophylls  (stamen*)  and  the  megasporop  y 
(carpels)  attached  to  the  axis  (torus)  of  the  flower. 
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These  leaves  may  be  together  on  the  same  torus 
(i furmaphr&lite  flower),  or  on  separate  ones  {unisexual 
flower).  The  stamen  has  typically  a petiolar  |»rtion 
(filament),  and  a laminar  portion  (anther),  and  within  the 
latter  the  pollen-sacs,  of  which  there  are  commonly  four, 
each  containing  many  pollen-grains,  are  embedded.  The 
carpel  is  a leaf  folded  upon  itself  to  form  an  ovary  investing 
the  ovules.  These  arise,  each  with  its  einbryo-sac,  from  the 
tissue  of  the  placenta  placed  either  upon  the  carpel  (foliar) 
or  U{)on  the  torus  (axial)  which  projects  into  the  cavity  of 
the  ovary  ; in  epigynous  flowers  the  torus  shares  more  or 
less  in  the  formation  of  the  wall  of  the  cavity.  The  apex 
of  the  carpel  is  more  or  less  prolonged  aB  the  style  upon 
which  a special  papillar  or  hairy  secreting  germinating 
surface  of  varying  extent,  the  stigma , Is  developed.  Upon 
this  stigmatic  surface  the  pollen-grains  which  are  carried 
to  it  (pollination)  from  their  mother  pollen-sacs,  continue 
their  germination,  and  then  through  the  pollen-tube  the 
male  gametes  they  produce  are  conveyed  to  the  female 
gamete  enclosed  in  tho  megaspore.  The  anther- wall 
enclosing  the  pollen -sacs  is  commonly  no  more  than  an 
epidermis  in  the  greater  part  of  its  extent,  and  usually 
contains  parosolar  colouring  substances  which  protect  the 
developing  pollen-grains.  It  forms  with  the  walls  of  the 
pollen-sacs  a hygroscopic  mechanism,  through  which  it 
is  ruptured  in  definite  areas  for  the  escape  of  the 
pollen-grains  at  the  period  when  these  are  mature.  The 
ovarian  wall  is  green,  or  jwsscssea  at  least  some  chloro- 
phyll and  frequently  muristem,  and  thereby  is  fitted 
for  tho  subsequent  developments  through  which  it 
becomes  the  fruit,  enclosing  for  a longer  or  shorter 
period  the  seeds  into  which  the  ovules  develop.  The 
number,  form,  size,  colour,  cohesion,  adhesion,  branching  of 
the  aporophylls  give  manifold  variety  of  flower-structure,  but 
the  features  in  the  s|»orophylls  which  are  of  significance 
from  the  phyletic  standpoint,  and  by  which  the  Angio- 
spernis  as  a whole  are  distinguished  from  the  Gymnosperms 
are — (1)  the  greater  protection  afforded  to  the  ovules  by 
their  enclosure  within  the  ovary  of  the  carpel,  and  (in  the 
higher  forms)  within  tho  torus  itself,  aud  to  the  pollen- 
sacs  by  their  investment  in  the  anther ; and  (2)  the 
provision  of  a carpellary  germinating  surface  in  the 
stigma  for  the  pollen -grains,  with  the  correlated  special- 
ization  of  the  stamen  into  filament  and  anther.  The 
FJow^  flower  may  be  constituted  by  the  sporangiferoua 
ea  vt lopes.  P0^0*1  alone,  and  tho  sporophylls  are  sometimes 
spoken  of  as  its  essential  organs.  But  the  parts 
which  give  conspicuousness  to  most  flowers,  and  which  are 
indeed  in  the  popular  and  gardening  sense  of  the  term 
“ flower  ” tho  important  ones,  are  tho  flower-envelopes — 
calyx  of  sepals  and  corolla  of  petals.  One  of  these  only  may 
be  present.  Their  presence  is  a mark  of  angiospermous 
structure,  the  flower  in  Gymnosperms  having  only  obscure 
homologues.  Sepals  are  typically  green,  and  shore  therefore 
m the  assimilation-work  of  the  plant,  no  doubt  aiding  in 
meeting  the  very  great  demands  made  upon  the  plant- 
ejiergy  by  spore -formation  in  the  flower  and  its  conse- 
quences. They  are  frequently  persistent  and  active  in  this 
way  during  the  whole  period  of  maturation  of  the  seed. 
Whilst  in  the  earlier  stages  of  the  flower  - development 
they  serve  as  protecting  structures  to  the  jiarts  within, 
they  also  when  persistent  provide  a protection,  or  it  may 
be  an  aid  in  dissemination,  to  the  fruit  or  seed.  The 
brilliant  colours  of  the  flower  are  most  frequently  located 
in  the  petals,  although  tho  sepals  and  sporophylls  and 
adjacent  parts  are  also  often  coloured.  With  the  calyx  the 
corolla  serves  as  a protection  to  the  young  sporophylls, 
especially  from  wet.  Once  expanded  the  petals  may 
remain  so  until  they  are  shed,  as  they  usually  are  after 
pollination  has  been  effected,  or  they  may  with  the  calyx 


close  over  the  sporophylls  and  open  again,  more  than  once, 
in  response  to  various  external  stimuli.  Their  colours, 
primarily  parasolar,  appear  to  be  attractive  to  birds  and 
insects,  and  these  by  their  visits  aid  in  the  pollination  of 
the  flower,  and  have  been  agents  in  the  intensification  of 
the  colours  through  selection.  The  leaves  of  tho  flower- 
envelopes  vary  in  every  way  more  than  do  the  sporo- 
phylls, and  show  frequently  extreme  specialization  in  their 
forms,  which  in  many  cases  appear  to  be  correlated 
with  the  visits  of  birds  and  insects.  Another  accessory 
feature  present  in  many  flowers,  and  especially 
in  those  with  colour,  is  the  secretion  of  honey, 
with  the  associated  odour,  from  nectaries.  These  nectaries, 
often  termed  nuptial,  to  distinguish  them  from  similar 
ones  which  occur  upon  parts  of  the  plant  away  from  tho 
flower  (extranuptial),  may  arise  upon  the  torus  independ- 
ently of  the  flower-leaves,  or  may  be  produced  by  any  one 
of  these  leaves.  The  secretion  is  usually  discharged  from 
the  nectaries,  but  in  some  cases  is  retained,  and  can  only 
be  secured  by  puncture.  Odour  appears  to  be  the  most 
potent  attraction  to  birds  and  insects  possessed  by  flowers. 

The  flower  has  primarily  a radial  construction  with  a spiral  or 
cyclic  (or  these  combined)  disposition  of  the  flower-leaves  ; the 
terminal  flower  of  an  inflorescenoe  is  always  radial.  Lateral 
flowers  may  be  radial,  bnt  are  frequently  dorsiventral,  a con- 
struction which,  primarily  an  adaptation  to  physical  needs,  has 
been  intensified  by  insect-agency.  The  relative  number  and 
positions  of  the  different  kinds  of  flower-leaves  are  characteristic 
features,  and  in  lateral  flowers  have  a definite  relationship  to  the 
mother-axis  of  the  flower,  as  well  as  to  the  prophylls — the  common 
trimery  of  Monocotyledonea  showing  typically  an  anterior  sepal 
in  relation  to  the  one  posterior  prophylf,  whilst  in  the  pentamery 
and  dimery  of  Dicntyled ones  there  is  usually  a posterior  sepal 
with  a pair  of  lateral  prophylls.  All  these  relationships  (and 
they  aro  of  great  variety)  of  the  flower-leaves  are  of  considerable 
value  in  the  estimation  of  the  genetic  relationships  of  the  families 
of  Angiosperms.  The  formation  of  flower  concludes  the  growth  in 
length  of  the  axis  to  which  it  belongs.  If  this  be  the  primary,  or 
relatively  primary  axis  the  plant  ib  rtumaxial;  the  majority  of 
tanta  are,  nowever,  pluriaxial,  tho  flowers  belonging  to  axes  of 
igher  degree.  In  both  cases  there  is  a tendency  to  aggregation  of 
the  flowers  in  inflorescences,  whereby  small  flowers  become  more  con- 
spicuous and  the  function  of  the  flower  is  promoted.  The  position 
of  the  sporophylls  at  the  end  of  their  axis  gives  them  prominence, 
and  tho  whole  arrangement  of  flower,  whether  solitary  or  in  in- 
florescences, at  the  extremity  of  shoots,  and  its  projection,  as 
is  common,  beyond  the  vegetative  organs  is  of  obvious  advantage. 
In  contrast  with  the  usual  relation,  eaulifiorou s trees  are  not 
uncommon  in  the  tropics.  In  them  the  flowers  which  have  often 
somewhat  fleshy  flower-envelopes,  and  are  always  odorous,  appear 
singly  or  in  groups  upon  small  short-lived  twigs,  which  develop 
from  persistent  axillary  buds,  or  are  found  issuing  from  “ latent 
eyes ' in  the  bark.  Their  j>osition  cloee  to  the  seat  of  reserve- 
food  is  evidently  an  economical  one,  and  may  have  a relation  to 
pollination,  and  their  occurrence  in  tropical  trees  and  absence 
from  those  of  temperate  regions  may  bo  made  possible  by  the 
thinner  l»rk  developed  upon  trees  in  the  tropics.  The  antagon- 
ism observable  between  vegetative  and  reproductive  functions  is 
well  known,  and  environmental  conditions  such  as  physiological 
drought  and  low  temperature,  which  aro  unfavourable  to  vegetative 
activity,  are  not  so  unfavourable  to,  ami  even  favour,  reproduction. 
Periodicity  in  flowering  is  most  marked  where  there  is  seasonal 
growth,  aud  flowering  commonly  concludes  a vegetative  period 
in  which  takes  place  an  accumulation  of  energy  sufficient  to 
supply  the  demands  made  in  the  seed- formation,  the  exhausting 
nature  of  which  is  shown  by  the  long  intervals  for  recuperation, 
often  a down  years,  between  successive  full  crops  in  such  tract  u 
beech.  When  flower  is  produced  In- fore  seasonal  vegetative ; activity 
begins,  a store  of  reserve- food  from  a preceding  year  is  avail- 
able for  its  formation.  Where  seasonal  growth  is  not  sharply 
marked,  as  in  parts  of  the  tropics,  there  may  be  continuance  of 
flower  during  the  whole  year,  but  not  from  the  same  shoots. 
The  action  of  light  in  intensifying  the  colour  and  odour  of  alpine 
flowers  is  well  known. 

The  sporogenous  tissue  is  formed  within  each  of  the 
four  sporangia,  two  of  which  arc  iu  each  lobe  of  the  anther, 
though  there  may  be  two  only,  or  there  may  be 
more.  Kach  sporangium  has  the  usual  tapetum 
and  wall-layers,  and  these  are  eventually  more 
or  less  absorbed,  as  arc  also  certain  of  the  tissues  of  the 
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anther  itself  betwixt  adjacent  sporangia,  so  that  their  cavities 
unite.  In  the  ripe  anther,  therefore,  the  traces  of  the 
original  sporangia  are  somewhat  obliterated.  The  spores 
are  produced  in  tetrads,  each  within  a sporocyte,  by  two 
successive  bipartitions  of  its  energid.  In  monocoty- 
lodonouB  plants  each  partition  is  completed  by  formation 
of  a cell-membrane  around  the  daughter-energidft,  whilst 
in  dicotyledonous  plants  the  partition  of  the  mother- 
energida  into  four  daughter-energids  is  effect'd  before  these 
are  invested  by  cell-membrane — a hastening  of  develop- 
ment observable  also  elsewhere.  The  spores  when  mature 
commonly  become  separated  on©  from  the  other,  but  may 
remain  united  in  tetrads,  which  may  themselves  remain 
coherent.  Even  when  isolated  the  spores  do  not  always 
form  a dry  powder,  but  may  be  entangled  by  connecting 
threads  of  the  debris  of  the  sjKirangial  and  antherine  tissue. 
Of  various  shapes,  the  mature  spores  have  the  usual  wall 
of  two  layers,  here  called  the  trine  and  intint.  The 
exine,  more  or  less  cuticularized,  may  be  smooth,  but  more 
frequently  exhibits  a pattern  through  local  thickenings, 
and  there  are  usually  small  areas  where  it  is  thin  and  less 
cuticularized,  the  so-called  germ-pore*,  through  which  the 
intine,  which  is  a delicate  cellulosic  membrane,  will  pro- 
trude iti  the  later  germination  of  the  sjmre.  All  these  con- 
ditions of  shape,  pattern,  freedom,  coherence  of  the  spores, 
are  of  infinite  variety ; in  this  respect  they  markedly  con- 
trast with  the  spore -features  in  the  Pteridophytes,  and 
find  their  explanation  in  the  work  of  pollination.  Whilst 
still  within  the  pollen -sac  the  spore  reaches  a stage  of 
development  at  which  its  germination  can  begin.  Its 
energid  divides,  but  the  daughter-energids  are  not  of  equal 
dimensions,  and  neither  of  them  in  Picotyledones  becomes 
invested  by  cull-membrane ; in  Monoeotyledones  this  may 
be  formed.  One,  the  larger,  has  a purely  nutritive  destiny, 
and  is  termed  therefore  the  vegetative  energid;  the  other, 
smaller,  is  the  mother  of  the  male  gametes,  and  is  termed 
the  generative  energid.  In  many  dicotyledonous  plants 
this  generative  energid  divides  in  the  sp>re  to  form  two 
daughter-energids,  each  of  which  is  a functional  male 
gamete,  and  the  spore  therefore  within  the  pollen- sac 
contains  three  energids.  In  nionocotyledonous  plants  this 
further  division  of  the  generative  energid  may  b©  postponed 
to  a later  phase  of  germination.  These  changes  within  the 
pollen-grain  present  us  with  the  reduced  homologues  of 
the  mate  gametophyte  and  its  products  in  the  Pteridophytea, 
and  the  reduction  is  much  greater  than  in  Gyninosperms. 
The  ]x)llen-grain  in  this  condition  is  ready  for  pollination, 
and  unless  this  occurs  no  further  change  normally  takes 
place  in  it,  although  if  the  i>ollen-graina  within  the  anther 
lie  wetted,  say  hy  rain,  one  or  more  futile  )iollen-tubes  may 
be  sent  out  It  is  to  guard  against  this  that  so  many 
protective  arrangements  to  the  pollen  are  provided  in  the 
flower. 

The  destiny  of  the  ovule  as  the  nursery  of  the  embryo  in 
Spermophytes  imposes  the  necessity  of  a more  elaborate 
construction  than  is  found  in  megasporangia 
«flC//an|0r"  unc°nnecU-d  with  seed  - formation,  and  this 
finds  expression  in  its  envelopes  and  the  water- 
carrying  system  and  food -st  ore  they  provide.  The  ovule 
arises  as  a cellular  papilla  upou  the  placenta,  and  as 
it  gradually  acquires  its  mature  form,  from  atropous  to 
anatropous,  and  with  or  without  a conspicuous  funide , its 
nucellus  becomes  invested  by  one  or  two  envelopes,  the 
integuments,  which,  growing  out  from  beneath  its  base, 
form,  by  their  upward  extension,  a mieropgle  at  its  ajiex. 
Ihe  vascular  bundle- system  of  the  placenta  is  prolonged 
into  the  base  of  the  nucellus,  but  future  nucellar  develop- 
ment precludes  its  further  extension  therein  ; it  is  there- 
fore arrested  expanding  to  a varying  degree,  or  it 
spreads  with  often  intricate  ramifications  in  the  integu- 


ment— usually  in  the  outer  if  there  be  two.  These  in- 
teguments are  then  ovular  (sporangial)  outgrowths  which 
primarily  construct  the  normal  channel  of  entrance  of  the 
pollen-tul>e,  and  permit  of  the  elaboration  of  the  water- 
carrying  system  of  the  ovule,  but,  retaining  more  or  less 
their  nieristematic  character,  they  subsequently,  when  shin- 
ing in  the  formation  of  the  seed-cnat,  alter  their  structure 
and  may  form  arils  of  kinds.  In  holoparasite*  which  form 
ovules  the  integument  is  often  absent.  In  most  ganw>|n’t- 
alous  Dicotyledones  there  is  only  one,  but  in  Monocotyle- 
dones  and  most  poljqwtalous  DicotylodoneB  there  are  two. 
The  significance  of  this  is  not  apparent.  That  the  integu- 
ments are  structures  of  slight  phyletic  import  is  shown  not 
only  by  their  somewhat  varied  structure  and  punts  of 
origin,  but  by  the  fact  that  in  some  families,  for  instance, 
the  Ranunculame  and  the  Rosace*,  genera  are  uniteg- 
in  in ous,  whilst  others  are  bitegminous.  As  the  nucellui 
develops,  spore-forination  proceeds  within  it.  The  sporo- 
genous  tissue  is  usually  a short  sub-apical  hypidermal 
axile  row  of  cells,  one  of  which  becomes  the  megaspire  or 
embryo-sac.  There  are  in  some  cases  several  embryo-sacs 
which  may  develop,  up  to  a certain  point,  when  one  takes 
the  lead  and  the  others  are  absorbed  by  it.  The  embryo- 
sac  begins  to  enlarge  at  a very  early  period  of  the  grovrt 
of  the  nucellus  and  elongates  in  the  axis  of  this  and  toward 
its  base,  absorbing  the  nucellar  tisane.  It  also  cnlar^s 
laterally  by  the  same  method.  As  its  eubugement  proceeds, 
so  do  changes  in  its  energid,  which  divides  in  the  trans- 
verse plane  of  the  sac.  The  daughter-energids  recede  to 
the  respective  poles  of  the  elongated  sac,  and  there  eac 
divides  by  two  successive  bipartitions  to  form  a group  ol 
four.  Of  the  basal  pdar  group  three  invest  themselves 
with  cell-membrane  and  constitute  the  antipodal * 
mature  embryo-sac,  the  fourth  moves  upwards  towards  tbo 
equator  of  the  sac.  Of  the  apical  polar  group  three  remain 
at  the  apex,  but  do  not  invest  themselves  with  crll- 
membrane,  and  constitute  the  so-called  egg-apparatta,  one 
of  them  larger  than  the  others  being  the  female  gamete  ot 
egg , the  others  the  egnergidee  or  help-cells ; the  I'*  • 

which  is  the  sister  of  the  egg,  moves  downwards  toward 
the  equator  of  the  sac,  and  meets  the  detached  fourth 
member  of  the  basal  polar  group,  with  which  it  sooner  » 
later  coalesces  to  form  the  definite  energid  of  the  e r.  - 
sac.  Viewing  the  embryo-sac  as  a megwpon*  an  obvious 
interpretation  of  these  changes  within  it  is  that  t ej  a 
the  consequence  of  its  germination,  and  are  there  ore 
homologues  of  the  ondospermic  prothallus  ofGymnasperms 
and  of  the  female  gametophyte  in  the  Ptendophy  es , 
explanation  has  received  very  general  *«*?<*?<*’  f 
antipodal  cells  would  be  cells  of  a reduced  prot  ? . 
the  three  energids  of  the  egg-apparatus,  one  amne 
normally  functional  as  the  egg,  but  the  synergid*  ma*  ‘ 
lias  been  said,  function  as  eggs.  The  crux  is,  0 ' 

the  interpretation  of  the  definite  energid,  and  its  tori  - 
tion  has  been  explained  as  a case  of  reinvigora  ion 
decadent  vegetative  organ  by  coalescence  similar  ' 
is  frequently  ol>«crved  elsewhere  in  the  plant  kingu^ 
notably  amongst  the  Fungi.  It  would  be  tbeu  an  4 . 

of  the  prothallus.  Other  interpretations  have  tnicw 
sexual  act,  and  a conjugation  of  male  and  female  ga 
in  the  formation  of  the  definite  energid,  or  a 
two  female  gametes.  It  is,  however,  unnecessary  o 
these,  liecause  recent  researches  have  brought  o 
altogether  new  facts  in  the  history  of  the  changes  i 
embryo-sac  in  fertilization,  and  to  them  re*efen, 
presently  lx?  made  ; these,  though  they  do  not  a 
the  difficulties  of  interpretation  of  the  formation 
definite  energid,  must  be  taken  as  a Htarting-po>«  1 ‘ ■ 
explanation  that  may  be  advanced.  The  embryo*  ^ 
most  ovules  has  arrived  at  the  stage  of  developmen  a 
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described  when  pollination  is  effected.  But  this  is  not 
always  the  case.  The  embryo-sac  may  not  be  formed,  the 
ovule  itself  may  hardly  be  visible  when  the  pollen-grain 
reaches  the  style,  and  in  these  cases  it  is  through  the 
stimulus  of  the  growth  of  the  pollen-grain  that  the  changes 
in  the  embryo- sac  are  initiated. 

The  pollen-grains  escape  from  the  anther  by  its  rupture 
through  differences  in  drying  between  its  epidermal  layer 
and  the  fibrous  wall  of  the  pollen  - sacs  within. 
As  a rule  the  }Mjlleu-gmins  are  simply  exposed 
by  this  rupture,  hut  in  other  cases  the  relations 
of  the  stamens  and  the  flower-envelopes  give  rise  to  an 
explosive  mechanism,  brought  into  action  either  from 
the  inside  by  the  natural  expansion  of  the  flower,  or 
by  mechanical  disturbance  from  without,  by  which  the 
pollen-grains,  which  in  such  a case  are  always  dry  and 
powdery,  are  shot  out  to  some  distance  from  the  flower. 
The  destination  of  the  pollen -grains  iB  the  stigmatic 
surface  of  the  carpel,  to  which  they  cohere  partly  through 
the  viscid  secretion  exuded  from  it,  jiartly  through 
entanglement  amongst  the  stigmatic  papilla1,  and  to  this 
outgrowths  of  the  exine  may  contribute.  The  proximity 
of  the  stamens  and  carpels  in  a hermaphrodite  flower,  and 
the  fact  of  their  ripening,  as  is  common,  at  the  same 
time,  render  possible  the  direct  application  of  the  pollen 
to  the  stigma  either  by  contact  of  anther  and  stigma,  by 
its  falling  from  anther  uj>on  stigma,  or  in  other  ways, 
within  the  one  flower.  This  is  self-pollination  and  it 
takes  place  undoubtedly  with  frequency  in  nature,  and 
may  be  said  to  lie  the  raison  d'etre  of  the  hermaphrodite 
flower.  It  is  often  called  self-fertilization  or  autogamy t 
but  in  using  these  terms  and  other  terms  of  similar  form, 
and  they  are  common,  it  must  lie  remembered  that  |»olli- 
nation  is  only  a spore-distribution,  and  a step  on  the  way 
towards  the  accomplishment  of  the  sexual  act  which 
is  fertilization^  and  which  indeed  may  not  result 
after  pollination.  When  the  flowers  are  unisexual, 
whether  on  the  same  plant  ( m/jmrrism)  or  on  separate 
ones  (ciifpcigm ),  such  facile  pollination  is  precluded,  and 
it  must  be  effected  by  the  conveyance  of  jjollen  from  the 
stamens  of  one  flower  to  the  stigma  of  another.  This 
is  cross -pollination^  often  termed  cross -fertilizatvyn  or 
allogamy.  Experiment  has,  however,  shown  that  even 
in  hermaphrodite  flowers  cross  - pollination  may  be  the 
more  effective  process  in  its  ultimate  result  after  fertiliza- 
tion has  been  effected,  and  that  the  progeny  of  a cross- 
pollinated  hermaphrodite  flower  is  often  better  than  that 
of  one  self-pollinated.  Cross- pollination  is  aim  frequently 
preferred  even  when  the  flower  is  hermaphrodite  and  self- 
pollination  might  be  possible,  for  there  are  arrangements 
of  different  kinds  which  may  either  altogether  prevent 
self-pollination  or  at  least  promote  cross-pollination  in  the 
first  instance.  Thus  the  relative  position  of  anthers  and 
stigma  and  the  form  of  the  pollen  may  l*s  such  as  to 
place  a harrier  to  nlf  - pollination  (hercoyamy),  or  the 
periods  of  rupture  of  anthers  and  of  maturation  of  stigma 
may  be  different  (dichogamy,  either  protandrous  or  pro- 
toy y nous).  At  the  same  time,  in  many  hermaphrodite 
flowers  which  are  normally  cross-pollinated,  self-pollination 
becomes  possible  before  withering,  and  may  take  place 
should  cross-jK)llination  have  failed.  On  the  other  band, 
there  are  flowers  which  are  ho  constructed  as  entirely  to 
exclude  the  chance  of  cross-pollination,  inasmuch  as  they 
do  not  open,  and  self-pollination  is  therefore  a necessity 
(•dcislogamy).  The  agencies  by  which  cross-pollination  is 
effected  in  Geophytes  are  wind  and  animals, and  their  flowers 
have  been  classed  as  anemophilous  and  zooidtophUottt,  in 
conformity  with  their  adaptation  to  pollination  by  one  or 
other  of  these  agencies. 

Auemophiloua  flowers  ar«  characterized  by  the  prodigal  pro- 


duction of  powdery  pollen,  much  of  which  never  reaches  its  proper 
destination,  and  tne  pollen-grains  themselves  are 
smooth  and  light.  The  anthers  as  the  distributing  0/craM. 
organs  are  freely  exposed,  and  the  outgo  of  the  pnifjaM " 
pollen-grains  in  suitable  weather  is  facilitated  by  such  r/oo> 
means  as  the  assemblage  of  the  flowers  in  catkins, 
their  hanging  from  slender  pedicels,  long  slender  filaments  to 
the  anther,  explosive  mechanisms  in  the  flower,  and  similar 
arrangements.  The  reception  of  the  pollen  is  aided  by  a free 
and  extensive  entangling  stigmatic  surface,  produced  by  copious 
branching  of  the  style.  Bright  oolours,  nectar  -glanas  giving 
honey,  odour,  and  generally  conspicnousness,  arc  more  or  less 
absent.  Many  flowers,  however,  which  are  anemophilous  may 
be  also  zooidiophilous.  There  is  no  doubt  that  the  fertilization 
of  many  flowers  is  effected  by  animals  in  their  transit  over  the 
areas  upon  which  the  plants  arc  growing.  Such  pollinations  are, 
however,  entirely  fortuitous.  On  the  other  hand,  the  majority  of 
flowers  are  regularly  visited  by  insects  of  many  kinds,  and  these 
insects  effect  pollination.  Such  flowers  are  entomophilous,  and 
are  the  chief  xooidiophilous  ones.  Here  conspicuousness  of 
some  kind  is  a primary  requirement  for  the  securing  of  insect- 
visits,  and  this  may  be  effected  in  various  ways,  for  example,  by 
size  and  form  of  individual  flower,  by  aggregation  of  flowers  in 
inflorescences,  by  coloured  and  glistening  surfaces  in  the  flower 
or  in  the  neighbouring  jiarts.  Doubtless  the  most  potent  lure  is 
odour,  and  alike  in  connexion  with  it  and  with  colour  it  is  pro- 
bable our  Bcnses  do  not  appreciate  scents  and  colours  which  arc 
recognizable  by  insects.  The  gain  to  the  insect  by  its  visit  is 
the  honey,  which  is  often  protected  in  elaborate  fashion,  so  that 
only  insects  of  special  form  can  secure  it,  and  the  pollen  itself.  In 
seeking  for  the  honey  the  insect  becomes  dusted  with  pollen-grains 
i from  the  anthers — which  are  found  in  positions  in  relation  to  the 
whole  form  of  the  flower  such  that  this  dusting  of  the  body  of  a 
suitable  insect  is  readily  effected,  the  pollen-grains  themselves 
having  commonly  more  or  leas  tuberculated  surfaces,  and  being 
somewhat  sticky— and  it  carries  them  to  the  stigma  of  flowers 
subsequently  visited.  Birds  sometimes  effect  pollination  of 
flowera  (vmithophitous),  snails  aro  also  sometimes  the  agents 
(maintop hilous),  and  other  animals— in  all  of  these  cases  the  attrac- 
tion of  food  brings  the  animal  to  the  flower.  The  relationship  of 
flowers  to  animate,  especially  insects,  are  infinite  in  variety,  and 
are  the  subject  of  a copious  literature.  Pollination  by  insects  is 
a prevalent  method  of  cross- pollination  at  the  present  epoch,  and 
stands  in  correlation  with  the  evolution  of  the  angionpermons 
flower.  It  is  manifestly  a more  certain  and  more  economical  one 
than  pollination  by  wind.  Its  hazard  is  the  absence  of  the  proper 
insect,  especially  in  cases  where  the  form -development  is  such 
that  but  few  species  of  insects  can  effect  it  Pollination  by  wind 
is  a more  primitive  method.  Pollination  in  the  ways  deecnbed 
must  often  result  in  the  application  of  pollen-grains  of  one  species 
upon  the  stigma  of  another.  Such  foreign  pollen  is  frequently 
sterile  upon  the  stigma,  and  no  result  follows.  There  is  also  a 
prepotency  in  its  own  pollen  belonging  to  every  species,  and  the 
appucation  of  one  grain  of  it  w ill  render  futile  the  germination 
„f  any  foreign  pollen  upon  its  stigma.  If  such  pollination  by 
foreign  pollen  is  followed  by  the  completion  of  the  sexual  act, 
and  an  embryo  is  formed,  the  offspring  will  be  a hybrid.  In 
nature  such  hybrids  between  allied  forms  are  common,  and  they 
are  readily  produced  in  cultivation.  They  may  in  time  be  the 
starting  -point  of  specific  forma.  Generic  hybrids  are  not  ao 
common  in  nature,  but  in  certain  familice  of  Angiospcrms  (piste  a 
nnmber  hare  been  prodnoed  in  horticultural  practice. 

Pollination  haviog  teen  effected,  the  pollen -grain 
moistened  by  the  viscid  secretion  upon  the  stigma 
resumes  active  growth.  The  intine  investing  second 
the  vegetative  energid  is  protruded  through  rtrminn- 
I one  of  the  germ-pores  as  the  [sillon-tube,  and  Hooot 
apparently  under  chemiotactic  influence  grows 
downwards  through  the  style,  dissolving  its 
tissue  by  tho  aid  of  an  enzyme.  The  vegetative  energid  is 
found  at  the  tip  of  the  tube,  and  in  dicotyledonous  plants 
is  followed  out  of  the  s|*>re  by  tho  male  gametes,  in 
monocotvledonons  plants  by  the  generative  energid  which 
then  divides  in  the  tube  and  forms  a |»iir  of  gametes. 
The  pollen- tulm  reaches  the  cavity  of  the  ovary  and 
commonly  passes  along  tho  placenta,  guided  by  projections 
or  hairs,  to  tho  micropyle  of  the  ovule  ; this  it  enters,  and 
dissolving  its  way  through  any  cells  uf  the  nnceUus  inter- 
vening between  it  nnd  the  apex  of  the  embryo-sac,  it 
pierces  the  latter.  This  piercing,  however,  is  not  always 
necessary,  for  the  egg-appuratus  may  have  developed  so  os 
! to  rupture  tho  cmbryo-sac,  and  even  the  apex  of  tho 
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nucellua,  so  that  it  projects  into  or  beyond  the  micropyle.  By 
this  time  the  two  male  gametes  have  {tossed  the  degenerated 
vegetative  energid  and  are  at  the  apex  of  the  tube,  and 
this  now  being  softened  they  escape  into  the  plasm  of  the 
embryo-sac.  The  gametes,  as  observed  in  recent  investi- 
gations, have  vermiform  nuclei  somewhat  thickened  at  the 
end,  ami  exhibit  a finely  poroae  structure  ; they  are  not 
unlike  the  spermatozoids  of  some  Pteridophyten,  and  they 
are  sometimes  so  named,  but  their  independent  movement, 
without  or  by  means  of  cilia,  haws  not  been  observed.  One 
of  the  male  gametes  thus  discharged,  reaches  the  egg  and 
FtrUUis  it  The  fate  of  the  other  was  until 

tloa  ’ recently  not  traced,  and  it  was  supposed  to  dis- 
integrate in  the  plasm  of  the  embryo -sac,  or 
occasionally  to  coalesce  with  synergida;.  We  now  know, 
however,  that  in  several  plants  it  {Kisses  downwards, 
perhaps  passively  transported  by  the  streaming  of  the 
protoplasm  in  the  embryo-sac,  to  the  two  {x>lar  energids 
which  have  not  yet  coalesced,  and  it  unites  with  the  apical 
polar  one,  or  it  may  await  their  coalescence,  and  then 
unite  with  their  combination — the  definite  energid  of  the 
embryo -sac.  The  fusion  of  the  second  male  gamete 
apparently  precedes  the  impregnation  of  the  egg  by  the 
first  male  gamete.  This  remarkable  double  fertilisation 
as  it  has  keen  called,  although  only  recently  discovered, 
has  been  proved  to  take  place  in  widely  separated  families, 
and  both  in  Monocotyledones  and  Dicotyledones,  and  there 
is  every  probability  that,  perhaps  with  variations,  it  is  the 
normal  process  in  Angjqroerma.  It  gives  a history  of  the 
second  male  gamete.  Whilst  the  pollen  - tube  normally 
reaches  the  apex  of  the  embryo-sac  through  the  micropylo 
{acrogamy  or  portxfamy),  it  may  pierce  the  embryo-sac  at 
the  chalazal  end  or  at  the  side  (basigamy  or  cJuilasogatny) 
by  entering  the  base  of  the  nucellua  and  making  its 
way  upwards  using  as  passages,  it  may  lx*,  the  cavities 
of  aborting  embryo  sacs.  After  impregnation  the  fertil- 
ized egg  segments  to  form  the  embryo,  the  synergidm 
having  long  before  disintegrated,  and'  the  impregnated 
definite  energid  also  enters  sooner  or  later  upon  division 
which  results  in  the  formation  of  endosperm ; the  anti- 
fxxlal  cells  often  disintegrate  at  the  same  time,  though 
they  may  undergo  multiplication  first.  It  bis  long  been 
known,  that  after  fertilization  of  the  egg  has  token  place 
the  formation  of  endosperm  begins  from  the  definite 
energid,  and  this  had  come  to  be  regarded  as  the  recom- 
mencement of  the  development  of  prothallus  after  a muse 
following  the  remvigorating  union  of  the  polar  energids. 
This  view  is  still  maintained  by  those  who  differentiate 
the  two  fertilizations  within  the  embryo-sac,  and  regard 
that  of  the  egg  by  the  first  male  gamete,  as  the  true  or 
generative  fertilization,  and  that  of  the  polar  energids  by 
the  second  male  gamete  as  a vegetative  fertilization  which 
gives  a stimulus  to  development  in  correlation  with  the 
other.  If,  on  the  other  hand,  the  endosperm  is  the  product 
° an  °f  fertilization  as  definite  as  that  giving  rise  to 
toe  embryo  itself,  we  have  to  recognize  that  twin  plants 
are  produced  within  the  embryo-sac  -one,  the  embryo 
which  becomes  the  augiospe noons  plant,  the  other  the 
endosperm,  a short-lived  undifferentiated  nurse  to  assist  in 
the  nutrition  of  the  former,  even  as  the  subsidiary  embryos 
m a pluricmbryonic  Gyiuuos]ierm  may  facilitate  the  nutri- 
M™  <me;  « this  is  so,  and  the  endo- 

^\  ue_JC",br}°  1B  nom“ll.v  »!■>■  product  of  a 

n d"l  a hviV  r|l  t.!0n  Wi"  PJ*  a h-vl’riJ  eudosperm  as 
. a h>br,<l  embryo,  and  herein  (it  is  suggested)  we 
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egg  and  its  product.  This  would  not,  however,  explain 
the  formation  of  fruits  intermediate  in  size  and  colour 
between  those  of  crossed  parents.  The  signification  of 
the  coalescence  of  the  )x>lar  energids  is  not  explained  by 
these  new  facto,  but  it  is  noteworthy  that  the  second  male 
gamete  is  said  to  unite  sometimes  with  the  apical  polar 
energid,  the  sister  of  the  egg,  before  the  union  of  this 
with  the  basal  polar  one.  The  idea  of  the  endosperm  as 
a second  subsidiary  plant  is  no  new  one ; it  was  suggested 
long  ago  in  explanation  of  the  coalescence  of  the  polar 
energids,  but  it  was  then  l Mixed  on  the  assumption  that 
these  energids  were  male  and  female  gametes,  for  which 
there  was  no  evidence,  and  which  was  inherently  improb- 
able. The  proof  of  a coalescence  of  the  second  male 
gamete  with  the  definite  energid  gives  the  conception 
a more  stable  basis. 

By  the  segmentation  of  the  fertilized  egg,  now  invested 
by  cell -membrane,  the  embryo- plant  arises.  A varying 
number  of  transverse  segment-walls  transform  it  ^ 
into  a pro-embryo — a cellular  row  of  which  the  g*B/ 
raicropylar  cell  becomes  attached  to  the  aj«x  of 
the  embryo-sac,  and  thus  fixes  the  position  of  the  develop- 
ing embryo,  and  the  terminal  cell  is  projected  into  its 
cavity.  In  Dicotyledones  the  shoot  of  the  embryo  is 
wholly  derived  from  the  terminal  cell  of  the  pro-embryo, 
from  the  next  cell  the  root  arise-s,  and  the  remaining  ones 
form  the  euspienwr.  In  many  Monocotyledones  the  ter- 
minal cell  appears  to  form  the  cotyledonary  portion  alone 
of  the  shoot  of  the  embryo,  its  axial  part  and  the  root 
being  derived  from  the  adjacent  cell ; the  cotyledon  would 
thus  be  a terminal  structure  and  the  a{*‘i  of  the  primary 
stem  & lateral  one — a condition  in  marked  contrast  with 
that  of  the  Dicotyledones.  It  is  known,  however,  that 
in  many  Monocotyledones  the  cotyledon  is  not  really 
terminal.  The  primary  root  of  the  embryo  in  all  Angio- 
sperma  points  towards  the  micropyle.  The  develo{»ii>g 
embryo  at  the  end  of  the  suspensor  grows  out  to  a '’air- 
ing extent  into  the  forming  endosperm,  from  which  b) 
surface  absorption  it  derives  plastic  material  for  growth ; 
at  the  same  time,  the  susjxuisor  probably  plays  a direct 
part  as  a carrier  of  nutrition  and  may  even  develop, 
where  perhaps  no  endcxqx’rm  is  formed,  special  absorptive 
u tiuxpcfiaor  roots  ” which  invest  the  developing  embryo  or 
pass  out  into  the  body  and  coats  of  the  ovule,  or  wen 
into  the  placenta.  In  some  cases  the  embryo  or  the  embryo- 
sac  sends  out  hailstorm  into  the  nuccllus  and  ovular  in- 
tegument. As  the  embryo  develops  it  may  absorb  ai 
the  plastic  material  available,  and  store  either  m its 
cotyledons  or  in  its  hypocotyl  what  is  not  immediate  J 
required  for  growth  as  reserve-food  for  use  in  germination, 
and  by  so  doing  it  increases  in  size  until  it  may 
entirely  the  embryo-sac ; or  its  absorptive  power  at  thi* 
stage  may  be  limited  to  what  is  necessary  for  growth  air 
it  remains  of  relatively  small  size,  occupying  but  a «ma 
area  of  the  embryo- sac  which  is  otherwise  filled  wit 
endogjx’rm  in  which  the  re  serve- food  is  stored.  There  art 
also  intermediate  states.  The  position  of  the  enibno  in 
relation  to  the  endos|x*rm  varies,  sometimes  it  is  inte  ’ 
sometimes  external,  but  the  significance  of  this  has  n 
yet  been  established.  A/xx/nwiy  sometimes  occun* 
Angios{x.*nns.  As  a rule  the  embryonic  shoots 
develojKxl  from  the  nucellur  wall,  or  from  the  synergn  p 
or  from  the  antijiodal  cells,  and  polyembryony  w * 
result.  In  Eri/tfuxmium,  however,  polyembryony  i* 
result  of  a process  recalling  features  of  Oymuosperma, 
the  embryos  arise  from  the  segmentation  of  the  term1 
cell  of  the  su.sftensor — that  which  normally  produces 
one  embryo.  True  parthenogenetic  a{*>gamy  i*  841 
occur  in  Antennaria  alpina,  . > 

The  formation  of  endosjierm  starts,  as  has  been  sta  **  * 
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from  the  definite  energid  of  the  embryo-sac,  and  the 
process  of  double  fertilization  above  described  gives 
new  interest  to  its  development.  The  segmen- 
tation of  the  fertilized  definite  energid  always 
begins  before  that  of  the  egg,  and  thus  there  is  timely 
preparation  for  the  nursing  of  the  young  embryo.  If  in 
its  extension  to  contain  the  new  formations  within  it  the 
embryo-sac  remain  narrow,  endoeqtcrm  formation  proceeds 
ujton  the  lines  of  a cell -division,  but  in  wide  einbryo-sacs 
the  endosperm  is  first  of  all  formed  as  a colony  of  energids 
(coenobtum),  and  only  gradually  acquires  a pluricellular 
character,  the  change  starting  from  the  sides  or  ends  of 
the  embryo -sac.  The  function  of  the  endosperm  is 
primarily  that  of  nourishing  the  embryo,  and  its  basal 
position  in  the  embryo -sac  places  it  favourably  for  the 
absorption  of  plastic  material  entering  the  ovule.  Its 
duration  varies  with  the  precocity  of  the  embryo.  It  may 
be  wholly  absorbed  by  the  progressive  growth  of  the 
embryo  within  the  embryo-sac,  or  it  may  persist  as  a 
definite  and  more  or  less  conspicuous  constituent  of  tho 
seed.  When  it  {tersists  as  a massive  element  of  tho  seed 
its  nutritive  functiou  is  usually  apparent*  for  there  is 
accumulated  within  its  cells  reserve-food,  and  according 
to  the  dominant  substance  it  may  be  starchy,  oily, 
cdluloftic,  aleuronic,  aud  bo  forth.  In  cases  where  the 
embryo  has  stored  reservo-food  within  itself  and  thus 
provided  for  self-nutrition,  such  endosperm  as  remains 
in  the  seed  may  take  ou  other  functions,  for  instance 
that  of  water-absorption. 

As  the  development  of  embryo  and  endosperm  proceeds 
within  the  embryo -sac,  its  wall  enlarges  and  commonly 
ahsorbe  the  substance  of  the  nucellus  (which  is 
fee!/*  *°d  likewise  enlarging)  to  near  its  outer  limit,  and 
combines  with  it  and  the  integument  to  form  the 
feed- coat ; or  the  whole  nucellns  and  even  the  integument 
may  be  alxsorbed.  In  some  plants  the  nucellus  is  uot  thus 
absorbed,  but  itself  becomes  a seat  of  deposit  of  reserve- 
food  constituting  the  perisperm  which  may  coexist  with 
endosperm,  or  may  alone  fonu  a food -reserve  for  the 
embryo.  Endosperniic  food  - reserve  has  evident  advan- 
tage over  perispermic,  and  the  latter  is  comjxaratively 
rarely  found  and  only  in  non-progressive  series.  Seeds  in 
which  endosperm  or  perisperm  or  both  are  said  to  exist 
are  commonly  called  albuminotu,  those  in  which  neither 
is  found  are  termed  txalbuminow.  These  terms,  exten- 
sively used  by  systematise,  only  refer,  however,  to  the 
grosser  features  of  the  seed,  and  indicate  tho  more  or  less 
evident  occurrence  of  a food  - reserve ; many  so-called 
exalbuminous  seeds  show  to  microscopic  examination  a 
distinct  endosperm  w'hich  may  have  other  than  a nutritive 
function.  The  character  of  the  seed-coat  bears  a definite 
relation  to  that  of  the  fruit  which  is  derived  from  the 
ovary,  and  it  may  be  from  accessory  jjorts  as  well.  Their 
function  is  the  twofold  one  of  protecting  the  embryo  and 
of  aiding  in  dissemination ; they  may  also  directly  pro- 
mote germination.  If  the  fruit  is  a dehiscent  one  and  the 
seed  is  therefore  soon  exposed,  the  seed-coat  has  to  provide 
for  the  protection  of  the  embryo  aud  may  also  have  to 
secure  dissemination.  On  the  other  hand  indehiscent 
fruits  discharge  these  functions  for  the  embryo,  and  the 
seed- coat  is  only  slightly  developed.  Dissemination  is 

effected  by  the  agency  of  water,  of  air,  of 

tloa . ’ animals — and  fruits  aud  seeds  are  therefore 

grouped  in  respect  of  this  as  hydrophilous, 
auemophilous,  and  zooidiophiloua.  The  needs  for  these 
are  obvious — buoyancy  in  water  and  resistance  to  wetting 
for  the  first,  some  form  of  parachute  for  the  second,  and 
some  attaching  mechanism  or  attractive  structure  for  the 
third.  The  methods  in  which  these  are  provided  are  of 
infinite  variety,  and  any  and  every  |wrt  of  the  flower  aud 


of  the  inflorescence  may  be  called  into  requisition  to 
supply  the  adaptation.  Special  outgrowths,  ari/*,  of  the 
seed-coat  are  of  frequent  occurrence.  In  the  feature  of 
fruit  and  seed  by  which  the  distribution  of  Angiosperius 
is  effected  we  have  a distinctive  character  of  the  class.  In 
Gymnosperms  we  have  seeds,  and  the  carpels  may  become 
modified  and  close  around  these,  as  in  Pinus,  during  the 
process  of  ripening  to  form  au  imitation  of  a box-like  fruit 
which  subsequently  opening  allows  the  seeds  to  escape; 
but  there  is  never  in  them  the  closed  ovary  investing  from 
the  outset  the  ovules,  and  ultimately  forming  the  ground- 
work of  the  fruit. 

Their  fortuitous  dissetni nation  does  not  always  bring 
seeds  upon  a suitable  nidus  for  germination,  the  primary 
essential  of  which  is  a sufficiency  of  moisture, 
and  the  duration  of  vitality  of  the  embryo  is  a Oermia 
point  of  interest.  Some  seeds  retain  vitality  i*^ot 
for  a period  of  many  years,  though  there  is  no 
warrant  for  the  ]M»pular  notion  that  genuine  “mummy 
wheat  ” will  germinate  ; on  the  other  hand  some  seeds 
lose  vitality  in  little  inure  than  a year.  Further,  the  older 
the  seed  the  inure  slow  as  a general  rule  will  germination 
bo  in  starting,  but  there  are  notable  exceptions.  This 
pause,  often  of  so  long  duration,  in  the  growth  of  the 
embryo  between  the  time  of  its  perfect  development 
within  the  seed  and  the  moment  of  germination,  is  one  of 
the  remarkable  and  distinctive  features  of  the  life  of 
Spermophytes.  The  aim  of  germination  is  tho  fixing  of 
the  embryo  in  the  soil,  effected  usually  by  means  of  the 
root,  which  is  the  first  part  of  the  embryo  to  appear,  in 
preparation  for  the  elongation  of  the  epicotylcdouary 
portion  of  the  shoot,  and  there  is  infinite  variety  in  the 
details  of  the  process.  In  albuminous  Dicotylcdoncs  the 
cotyledons  act  as  the  absorbents  of  the  reserve-food  of  the 
seed  and  are  commonly  brought  above  ground  (cpi<jtous), 
either  withdrawn  from  the  seed-coat  or  carrying  it  upon 
them,  and  then  they  serve  as  the  first  green  organs  of  the 
plant.  The  hypoootyl  commonly  plays  the  greater  |iart 
in  bringing  this  about.  Exalbuminous  Dicotylcdoncs 
usually  store  reserve-food  in  their  cotyledons,  which  may 
in  germination  remain  below  ground  (hypoyeoiu).  In 
albuminous  Monocotyledones  the  cotyledon  itself,  prob- 
ably in  consequence  of  its  terminal  position,  is  commonly 
the  agent  by  which  the  embryo  is  thrust  out  of  the  seed, 
and  it  may  function  solely  as  a feeder,  its  extremity  de- 
veloping as  a sucker  through  which  the  endosperm  is 
absorbed,  or  it  may  become  the  first  green  organ,  the  ter- 
minal sucker  dropping  off  with  the  seed-coat  when  the 
endosperm  is  exhausted.  Exalbuminous  Monocotyledones 
are  either  hydrophytes  or  strongly  hygrophilous  plant* 
and  have  often  peculiar  features  in  germination. 

It  has  been  possible  here  only  to  depict  what  appear  to 
be  general  features  of  sexual  reproduction  in  Angiosperms, 
and  these  after  all  rest  upon  observation  within  only  a 
limited  circle  of  forms.  A new  chapter  in  the  history  of 
our  knowledge  of  the  changes  in  the  embryo-sac  is  openod 
by  the  discovery  of  double  fertilization,  and  the  whole 
subject  requires  reinvestigatiou. 

Distribution  by  seed  appeurs  to  satisfy  so  well  the 
requirements  of  geophilous  Angiosperms  that  distribution 
by  vegetative  buds  is  only  an  occasional  process.  Ag amo. 
At  the  same  time  every  bud  on  a shoot  has  the  genetic 
cajiocity  to  form  a new  plant  if  placed  in  suit- 
able  conditions,  a*  the  horticultural  practice  of  ° * 

propagation  by  cuttings  show's ; in  nature  we  see  plants 
spreading  by  the  rooting  of  their  shoots,  and  buds  wre 
know  may  be  freely  formed  not  only  on  stems  but  on 
leaves  and  on  roots.  Where  detachable  buds  are  pro- 
duced, which  can  be  transported  through  the  air  to  a 
distance,  each  of  them  is  an  incipient  shoot  which  may 
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have  a root,  and  there  is  always  reserve-food  stored  in 
some  part  of  it.  In  essentials  such  a bud  resembles  a 
seed.  A relation  between  such  vegetative  distribution 
buds  and  production  of  flower  is  usually  marked.  Where 
there  is  free  formation  of  buds  there  is  little  flower  and 
commonly  no  seed,  and  the  converse  is  also  the  case. 
Viviparous  plants  arc  an  illustration  of  substitution  of 
vegetative  buds  for  flower. 

II.  Atrophy  U j. — The  oncological  category  of  Atrophy  tea 
is  a much  smaller  one  than  that  of  Geophytes,  and,  un- 
like the  latter,  they  are  not  affected  by  edaphic  environ- 
ment. An  aerophyte  is  an  autotrophic  plant  growing  uj>on 
another,  to  which  it  is  commonly  fixed  by  its  roots.  Thu 
term  epiphyte,  commonly  given  to  them,  is  so  frequently 
used  to  designate  the  position  of  saprophytes  and  parasites 
upon  host-plants,  that  it  is  better  avoided  as  the  name  of 
the  (ecological  category  we  are  dealing  with.  Aeropliytes 
are  found  amongst  both  Dicotyledonea  and  Monocotyle- 
dones  and  in  many  families.  They  may  be  herbs,  shrubs, 
or  trees.  They  are  derived  from  geophytes,  and  their  mode 
of  life,  while  it  enables  them  to  reach  better  conditions 
of  light,  makes  them  dependent  wholly  upon  ejiedaphic 
environment,  and  their  distribution  over  the  world  is 


markedly  contingent  upon  a supply  of  atmospheric  mois- 
ture. Their  home  is  the  damp  woods  of  the  tropics  and 
of  the  warm  temperate  regions.  The  conditions  of  life  of 
an  aerophyte  make  its  supply  of  water  somewhat  pre- 
carious ; it  has  therefore  to  provide  for  the  protection  of 
what  it  secures,  and  for  the  rapid  absorption  of  any  coming 
within  reach.  For  the  former  of  these  purposes  it  most 
commonly  has  some  form  of  water-storage  which  gives  it 
succulence  in  leaf  or  stem  ; the  cuticle  is  thick  and  the 
stomata  arc  sunk,  and  a coating  of  hairs  is  found  occasion- 
ally though  rarely.  For  the  latter  puqxise  the  roots, 
which  are  frequently  copious,  often  have  a velamen  ; ex- 
posed to  light  they  form  chlorophyll  and  become  accessory 
organs  of  ttirbon-dioxide-assimilation,  or  they  may  take  on 
the  whole  duty  of  this,  the  leaves  being  then  suppressed. 
Sometimes  in  rootless  forms  absorptive  hairs  enable  the 
plant  to  take  water  by  its  whole  surface.  The  seed  of  an 
aerophyte  usually  germinates  upon  the  supporting  plant, 
and  it  is  rare  for  a goophyte  subsequently  to  liecome  an 
aerophyte  ; on  the  other  hand  several  cast’s  are  known 
of  a juvenile  aerophyte  becoming  a goophyte  when  older, 
and  smothering  its  nurse  as  it  descends  to  the  soil.  These 
plants  are  therefore  only  hemiatropht/te t.  In  some  aero- 
phi]  ous  Bromeliads  the  rosette  of  leaves  forms  a cup  in 
winch  water  collects;  into  this  debris  both  organic  and 
inorganic  falls,  and  produces  a nutrient  solution  in  which 
hydrophytes  like  Utricularia  may  live.  The  Bromeliad 
absorbs  this  fluid  by  special  hairs,  and  is  therefore  a 
partial  saprophyte ; its  roots  are  only  anchoring  organs. 
.Such  plants  are  called  Tank  Aenjphyte.fi,  A somewhat 
similar  condition,  differing  only  in  soil  being  collected 
instead  of  water,  U seen  in  Nett  Atrophytet.  Here  some 
roots  or  leaves  form,  with  the  stem  of  the  supjiorting  pluut, 
a receptacle  in  which  debris  accumulates  and  makes  a soil 
into  which  feeding  roots  from  the  aerophyte  pass ; in 
this  case  there  is  an  approach  to  the  geophytes.  Many 
aeropliytes  have  brilliant  flowers  highly  .serialized  for 
entoroophilous  pollination.  The  seeds  are  small  and  light, 
or  have  flight  arils  or  a succulent  fruit -envelope,  and 
cun  rcjuiily  enter  a crack  of  tree-bark.  Dissemination  is 
amunophrlous  or  zooidiophilous,  sometimes  also  the  min 
lmV  . * IL  ag<rUt;  Vegetative  projragation  hardly  exists, 
Vf  ,hT  t'Ut  °f  are 

m /7"  ,y  "lnd  a"'1  birds- 

ii  i IJ^ants  of  the  (ecological  category  of 

Vhe  ,'  y 7rJ'V'  ' 1,1  “ mo™  environment  tbin 

the  lot  of  Geophytes  or  Aerophyte*,  and  hydrophilous 


features  are  found  in  many  cycles  of  affinity  amongst 
Dicotyledones  and  Monocotyledones.  Typical  hydrophytes 
live  submerged  in  water.  Their  general  physiognomy  is 
that  of  delicate  flexible  herbs  which  rapidly  shrivel  on 
exposure  to  the  air.  In  their  environment  their  vrater- 
h'upply  is  not  a first  charge  upon  the  organization,  because 
diffusion  can  take  place  at  every  point,  but  the  gaseous 
supply,  owing  to  the  alow  diffusion  of  air  in  water,  and 
the  supply  of  radiant  energy,  owing  to  the  feeble  penetra- 
tion of  light,  are  matters  of  first  moment  Further,  the 
density  of  the  medium  reduces  the  need  of  intrinsic 
support.  To  those  conditions  hydrophytes  are  adapted 
first  of  all  by  au  extension  of  the  shoot -surface,  secured 
by  elongation  of  the  leaves  into  a riband  form  in  moving 
water,  or  by  their  division  into  filiform  segments  in  still 
water ; at  the  same  time  the  system  of  air  • canals  is 
greatly  developed.  Then  the  chlorophyll  apparatus  lies  in 
the  peripheral  layers  of  the  organism,  jialLsade-tissue  being 
absent,  and  the  strengthening  tissue  is  always  reduced  in 
amount,  and  no  forth.  In  the  absence  of  transpiration  there 
is  a reduction  or,  it  may  Ik*,  a suppression  of  the  root- 
system,  and  it  is  often  only  developed  as  an  anchoring 
organ.  No  stomata  are  formed  upon  tbo  shoot,  and  the 
cuticle  is  everywhere  only  feebly  formed.  The  carrying 
system  too  is  greatly  simplified,  both  by  reduction  of  the 
number  of  vaaa  and  of  their  area,  and  it  is  concentrated 
as  a central  strand  in  the  axis,  just  as  it  is  in  ordinary 
roots,  and  thus  is  favourably  placed  in  relation  to  the 
pulling  strains  to  which  the  shoot  is  subjected  under  the 
currents  of  water.  The  growing  points  are  frequently  in- 
vested by  mucilage,  which  acts  as  a protection  to  them. 
Many  of  these  features  of  hydrophytes  are  observable  in 
hygrophilous  geophytes,  and  there  are  all  stages  of  tran- 
sition between  the  two  types.  Thus  when  in  hydrophytes 
the  flowers  are  brought  above  the  surface  of  the  water,  one 
or  more  flat  floating  leaves  may  be  developed  to  support 
the  plant  at  the  surface,  or  the  floating  leaves  may  pre- 
dominate. Floating  plants  also  occur  in  which  the  leaves 
are  variously  modified  to  act  as  floats.  In  all  cases  where 
parts  of  the  shoot  reach  the  air  they  develop  more  or  less 
geophytic  features.  AmongBt  the  most  remarkable  of 
hydrophytes  are  the  Podostemace*  — tropical  dicotyle- 
donous plants  of  cascades  and  rapidly  flowing  water. 
They  have  the  habit  of  Bryophytes.  The  root  forms  a 
branched  dorsiventral  chlorophyllous  thallus-like  structure, 
attached  by  hairs  and  Kjiecial  branches  (hxptera)  to  rocks, 
and  it  is  the  chief  structure  for  the  assimilation  of  carlton 
dioxide.  The  shoots,  which  are  also  commonly  dorsiven- 
tral,  arise  as  outgrowths  from  it  and  bear  small,  usually 
divided,  leaves.  Marine  hydrophytes  which  are  subject  to 
exposure  between  tides  have  often  some  of  the  x crop  boons 
features  of  halophyiea.  In  their  flower- structure  typical 
hydrophytes  show  great  simplification  where  the  flowers 
are  |K*rsistently  submerged.  They  arc  frequently 
sexual  and  the  flower- envelopes  are  reduced.  lor  sub- 
aqueous pollination  the  pollen  is  often  vermiform  of  abou 
the  same  specific  gravity  as  the  water,  whilst  the  «tyl« 
are  long  and  filiform  so  as  to  increase  the  cliances  of  t e 
act  being  accomplished.  Sometimes  pollination  takes 
place  on  the  surface  of  the  water,  and  then  in  various  vui\s 
the  pollen  is  brought  to  the  surface,  where  it  comes  in 
contact  with  the  stigmas.  Often  the  flowers  are  raised  in 
the  air  above  the  water,  and  then  they  exhibit  the  features 
of  anemophily  or  zooidiophily.  Many  hydrophytes  hare 
embryos  of  peculiar  form  and  remarkable  germination. 
Amongst  Monocotyledones  most  hydrophytes  are  exal ,u* 
mi  no  us  and  the  embryos  are  macrojaalous  through  storage 
of  food-material.  Vegetative  propagation  by  the  detar 
meat  of  portions  of  the  shoots  or  of  definite  buds  is  no 
uncommon  amongst  hydrophytes,  and  t hese,  reaoi ) 
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carried  by  water-currents,  serve  as  a means  of  distribution. 
To  this  circumstance  is  probably  due  the  wide  area  of  dis- 
tribution of  many  hydrophytes. 

A typical  Angioisperm  is  an  autotrophic  (prototrophic) 
plant.  By  this  we  mean  that  it  is  able  to  build  up  its 
Avtotrv-  food-material  within  itself  from  inorganic 

pbUm  mad  substancca  taken  by  it  from  without.  In  the 
beterotco-  early  juvenile  phases  of  their  life,  however, 
pbimxa.  many  such  autotrophic  Angiosperms  are  hetero- 
trophic,  that  is  to  say,  they  take  in  their  organic  food- 
material  from  without,  inasmuch  as  they  feed  in 
germination  upon  reserve-food  stored  up  within  the  seed, 
frequently  by  means  of  a special  sucker  produced  by  the 
cotyledon.  This  is  after  all  only  a case  of  prolongation 
of  the  nursing  process  common  to  all  embryos,  and  of  the 
drawing  of  food  from  one  set  of  cells  to  another  which  is 
characteristic  of  the  higher  plants  in  consequence  of  their 
colonial  organization.  On  the  other  hand  some  Angio- 
sperius  are  j>ersistently  hetcro trophic,  either  as  saprophyte* 
(metatrophic)  or  as  parasite*  (paratrophic),  and  this 
manner  of  life  involves  some  kind  of  symbiosis.  Between 
truly  autotrophic  Angiosperms  and  truly  heterotrophic 
ones  there  are  all  degrees,  and  such  intermediate  forms 
have  been  designated  misotrophic . 

A typical  saprophyte  ia  a plant  which  derives  its  food- 
material  from  dead  organic  matter.  This  method  of  feeding 
s r»-  is  associated  with  the  presence  of  the  mycelium  of  a 
phytism.  f,1QKUB  attached  to  the  absorbing  system  and  form- 
ing a mycorhiza,  and  there  is  a reciprocal  symbiosis 
between  the  Angiosperm  and  the  fungus  which  is  endophytic, 
only  rarely  ectapkytic . Reduction  of  the  vegetative  system  of 
the  Angiosperm  accompanies  this.  The  subterranean  portion 
of  the  plant  is  small  and  the  roots  may  be  absent.  In  the 
shoot  chlorophyll  is  suppressed,  anil  commonly  a brown  pigment, 
the  use  of  which  is  unknown,  is  present;  there  are  only  scale - 
leaves,  and  the  carrying  system  is  rudimentary.  Such  typical 
saprophytes  are  holosnprophyU*.  Where  chlorophyll  is  present 
in  small  amount  the  plant  is  able  to  manufacture  some  at 
least  of  its  carbonaceous  food  and  is  then  a hemisaprophyte. 
Angiospermous  holosaprophytes  are  not  common.  They  are 
known  amongst  Gentiaiieae  and  Monotrope*  only  of  Dicotyle- 
done*,  and  moat  of  them  are  Monocotylodones  of  the  Orchidcw, 
Rurmanniace*,  aud  Triuridc*.  They  arc  derived  from  auto- 
trophic forms  and  do  not  ap]**ar  to  be  associated  with  any  special 
climatic  conditions,  but,  as  their  structure  would  suggest,  are 
most  of  them  plants  of  shodo  and  moisture.  A large  number  of 
Angiospertns  which  appear  to  be  independent  autotrophic  forms 
we  now  known  to  engage  in  a form  of  symbiosis,  the  exact 
relations  in  which  are  not  yet  determined.  More  or  fewer  of 
their  rootlets  have  their  extremities  invested  by  a weft  of  hyphal 
mycelium  as  an  tctophytic  mycorhiza.  This  is  not  constant  in 
one  species,  nor  do  all  rootlets  of  one  plant  show  it.  Its  frequency, 
however,  indicates  some  reciprocal  relation  between  the  Angio- 
epenn  and  the  fungus.  The  occurrence  of  mycodomatia  upon 
the  roots  of  plants  of  Leguminosie  as  well  as  of  other  families  is  a 
result  of  a symbiosis,  and  is  of  supreme  importance  in  agriculture 
on  account  «f  tho  accumulation  of  nitrogenous  material  that  takes 
place  within  them.  Tho  fact  known  to  gardeners  that,  as  the 
wood  of  tubs  in  which  large  plants  are  grown  gradually  decays, 
the  roots  of  the  occumut  spread  iuto  it  and  there  develop 
mycorhiza,  usually  endophytic,  points  in  the  direction  of  tho 
facultative  saprophy tism  of  all  AngiosfMinns.  The  habit  iwssessed 
by  a few  plants  of  ditferent  cycles  of  affinity  of  capturing  insects 
in  traps  of  various  kinds,  enables  them  to  obtain  an  accession  to 
their  supply  of  nitrogen.  In  *orne  of  them  a proteolytic  enzyme 
brings  about  the  digestion  of  the  insect  for  tho  benefit  of  the 
plant  (Drosoraccjc,  Kcuenthaceee),  in  other  cases  there  appear* 
to  be  no  enzyme,  and  the  plant  absorbs  soluble  nitrogenous  sub- 
stance# formed  in  normal  putrefaction  { Sarr&ce aiaceic ; . Some 
carnivorous  plants  are  hydrophytes  (Ulricularia).  The  flower* 
structure  of  typical  saprophyte*  has  no  feature  of  sjiecial  interest, 

"ut  **  **  much  to  be  wishcu  that  w«  had  full  knowledge  of  the 
changes  in  the  embrvo-sae  and  of  the  phases  of  embryogeuy. 

A para*it«  take*  all  or  a portion  of  its  food  - material  from  a 
living  /tut(  into  which  it  penetrates.  The  degree  of  connexion 
Parasitism.  the  two  and  the  dependence  of  the  parasite 

upon  the  host  vary  between  the  completeness  of  that 
of  holvparasitic  Khizanths,  in  which  little  more  than  the  flower  of 
the  parasite  is  visible  upon  the  outside  of  the  stem  of  the  host 
atm  the  luirasitism  is  absolute,  and  tho  limitation  of  that  of  the 


PERMS  439 

ksmiparasitic  Rhinanthe®,  in  which  to  all  appearance  there  is  an 
independent  autotrophic  gcophyte,  for  it  possesses  chlorophyll 
and  its  union  with  the  host  is  confined  to  isolated  points  below 
ground.  The  seat  of  attachment  of  the  parasite  may  be  either 
the  root  or  the  stem  of  the  host ; sometimes,  in  the  case  of  tw  ining 
]*arasitfs,  the  leaf  may  also  tie  made  use  of.  In  the  simplest 
cases  the  parasite  develops  a sucker  (A austorium),  from  the 
centre  of  which  piercing  connexions  of  kind#  proceed,  and  it  thon 
maintains  it*  individual  shoot  development,  which  may  !>e  that 
of  a herb  (annual  or  perennial),  shrub,  tree,  or  liane,  outside  the 
host.  But  in  tho  more  advanced  conditions  of  parasitism  the 
reduction  of  tho  vegetative  system  of  the  parasite  is  so  great  that 
it*  individuality  outside  the  host  is  lo»t,  and  it  ap]*ar#  as  a web 
of  threads  running  within  and  blendiug  with  the  tissues  of  the 
host,  in  the  manner  of  a mycelium,  or  forming  with  the  tissue  of 
the  host  a tuberous  conjoint  stock  from  which  the  reproductive 
system  shoots.  All  angiospermous  parasites  are  derived  from 
autotrophic  forms,  but  the  modification  iu  the  form  aud  structure 
of  their  organs— both  vegetative  and  reproductive — induced  by 
tho  parasitism,  makes  the  relation  of  holopara*itic  groups  some- 
what obscure.  Parasitism  t*  unknown  amongst  Monocotyledones, 
but  has  appeared  more  than  once  amongst  Dicotylcdoncs. 
Cv tinea*,  Halanuphorea*,  Orohs nehaewe,  Lennoaces,  are  families 
or  diircring  position  which  are  characteristically  holopanisitic. 
Loranthacew  and  Santalacc®  are  chiefly  hemijiarasilic,  as  are 
most  of  the  parasitic:  Scrophularine*.  Parasitism  is  not 
associated  with  any  special  epedaphic  conditions,  and  there  are 
no  hydrophilous  parasites.  It  occur#  in  all  regions  of  the  world, 
and  in  the  varying  environment  of  dark  damp  tropical  woods, 
arid  plains  of  warm  regions,  tropophil  wood*  of  temperate  regions, 
ami  alpine  slopes.  Accordingly  both  xerophilous  and  hygro- 
philous  features  appear.  The  host  in  some  cases  seems  to  have  no 
particular  attraction  to  the  parasite,  and  any  specie*  of  plant 
may  be  used  by  the  same  s]«$cilic  parasite,  even  its  own  body 
being  acceptable ; on  the  other  hand,  there  are  {iara«itic  specie* 
which  are  only  known  upon  one  kind  of  host.  Of  tho  factors 
which  co-operate  iu  bringing  about  the  attachment  of  a parasite 
to  its  host  we  know  nothing  beyond  the  fact  that  chemiotactic  and 
contact  stimuli  arc,  as  in  all  cases  of  infection,  concerned  in  it. 
The  life  of  the  host  may  or  may  not  lie  affected  by  the  parasite. 

1 Species  of  CusaUa,  if  they  do  not  kill,  may  so  arrest  the  growth 
I of  their  host* plant  a#  to  bring  about  results  disastrous  in 
agriculture,  and  by  the  penetration  of  loranthaoeous  plants 
deformities  of  stem  and  branches  arc  produced  in  trees,  which 
then  become  useless  for  timber.  It  ha*  ImB  claimed  that  in  the 
case  of  chlorophyllaceous  parasites,  the  symbiosis  may  not  be 
antagonistic  but  reciprocal,  out  even  if  this  be  to  to  some  extent, 
tho  amount  of  aid  rendered  to  the  ho6t  doe*  not  compensate  for 
the  drain  upon  its  resources  made  by  the  parasite.  So  con- 
spicuous is  this  that  legislation  restricting  the  cultivation  of 
mistletoe,  on  account  of  the  damage  caused  by  it  in  orchards,  has 
been  deemed  noccssary  in  some  districts  in  Europe.  In  the  more 
recently  derived  parasites,  those  of  bicurpellate  gatuopeUlous 
Dicotyfedones,  moat  of  which  are  hemiparasitic  and  epirhizal, 
the  flower-structuro  and  seed -formation  retain  in  the  main  their 
immediate  ancestral  features,  but  in  the  families  of  the 
Lorunthalefi,  to  which  all  evidence  concur*  in  ascribing  a far  back 
origin,  many  modifications  in  the  way  of  reduction  are  found. 
Tho  inflorescence  may  be  endogenelic,  the  ovule  may  consist  of 
nucellu#  alone,  and  frequently  there  is  no  ovule — the  embryo-sacs, 
of  which  there  are  manv,  being  then  developed  in  the  torus  or 
in  tho  ovarian  wall.  The  formation  of  endosperm  offers  many 
feature*  of  interest,  one  of  the  most  remarkable  being  that 
seen  in  Balanophora,  where  tho  apical  polar  energid  alone  of  tho 
enorgids  within  the  embryo-sac  survives  disintegration,  and  then, 
in  the  absence  of  fertilization,  segments  to  form  « pluricellular 
endosperm  upon  which  an  embryo  apogamouxly  bud*.  The 
history  of  few  forms  is  well  known,  and  the*e  require  re-study  in 
tho  light  of  tho  recently -acquired  knowledge  of  fertilization. 
There  is  no  more  premising  field  for  investigation  than  that  of 
the  embryogeuy  of  ]«arasitcs. 

Intimate  relations  between  Angiosperm*  and  the  animal 
kingdom  have  been  shown  to  exist  in  the  work  of  pollination, 
of  dissemination,  and  of  the  feeding  of  carni-  Myrmecoabily. 
vorous  plants.  Another  relation  of  which  the 
fuel*  are  clear  enough,  but  of  which  the  evolution  i*  doubtful,  is 
that  known  a*  Jfyrmsoophily.  Specie#  of  ants  make  their  homo 
on  tropical  plant*,' living  in  hollows  of  stem,  petiole,  or  stipule, 
which  are  commonly  enlarged  and  may  form  tuberous  oils  hi  on*. 
They  feed  upon  cither  the  secretion  of  extra-floral  nectaries,  or 
ujion  the  richly  nitrogenous  contents  of  modified  gland*  ( Mailers 
corpuscles),  which  are  borne  upon  some  part  of  the  leaves,  aud 
which  are  continuously  renewed  during  the  life  of  the  leaf. 
These  ants  act  a*  a bodyguard  to  their  home  against  the  inroad 
of  leaf-cutting  ant*  collecting  material  for  their  fungus-gardens. 
These  remarkable  relationship*  have  naturally  led  to  the  annum p- 
tiuu  that  there  is  cau&at  connexion  between  the  ant*  and  the 
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plant -structures,  a rl*w  for  which  there  is,  however,  no  sufficient 
evidence. 

Tho  position  of  Angiosperms  as  the  highest  plant-group 
ia  unassailable,  but  of  the  point  or  points  of  their  origin 
from  the  general  stem  of  the  plant  kingdom, 
and10**0*  and  «f  the  i*itli  or  i«aths  of  their  evolution,  we 
taxonomy,  can  as  yet  say  little.  Until  well  on  in  the 
Mesozoic  period  geological  history  tells  us 
nothing  about  Angiotpermii,  and  then  only  by  their 
vegetative  organs.  We  readily  recognize  in  them  now- 
a-days  the  natural  classes  of  Dicotyledones  and  Mono- 
cotyledone*  distinguished  alike  in  vegetative  and  in 
reproductive  construction,  yet  showing  remarkable 
parallel  sequences  in  development ; and  we  see  that  tho 
Dicotyledones  are  the  more  advanced  and  show  the  greater 
cajtacity  for  further  progressive  evolution.  But  there  is 
no  sound  basis  for  the  assumption  that  the  Dicotyledones 
are  derived  from  Monocotyledones ; indeed,  the  palaeonto- 
logical evidence  seems  to  point  to  the  Dicotyledones  being 
the  older.  This,  however,  does  not  entitle  us  to  assume 
the  origin  of  Monocotyledones  from  Dicotyledones,  although 
there  is  manifestly  a temptation  to  connect  bolobic  forms 
of  the  former  with  ranal  ones  of  the  latter.  There  is  no 
doubt  that  the  phylum  of  Angiospenus  has  not  sprung 
from  that  of  Gymaosptniub 


Within  each  class  the  flower* characters  as  the  essential 
feature  of  Angiospenm  supply  the  clue  to  phylo^eny,  but  the 
uncertainty  regarding  tho  construction  of  the  primitive  angio- 
* perilous  flower  gives  a fundamental  point  of  divergence  in 
attempts  to  construct  progressive  sequences  of  the  families. 
Simplicity  of  flower-structure  has  apjwared  to  some  to  be  always 
primitive,  whilst  by  others  it  has  been  taken  to  be  always 
derived.  There  is,  however,  abundant  evidence  that  it  may  have 
the  one  or  the  other  character  in  different  cases.  Apart  from 
this,  botanists  are  generally  agreed  that  the  concrescence  of  parts 
of  the  flower-whorls — in  the  gyuaeceum  as  the  scod -covering,  and 
in  tho  corolla  as  the  seat  of  attraction,  more  than  in  the 
andrveciimi  and  the  calyx — is  an  indication  of  advance,  as  is  also 
the  ooncruAcenco  that  gives  the  condition  of  epigyny.  Dorsi- 
vcntrality  ia  also  clearly  derived  from  radial  construction,  and 
anatrojiy  of  the  ovule  has  followed  atropy.  Wo  should  expect 
the  albuminous  state  of  the  seed  to  be  an  antecedent  one  to  the 
exalbuminous  condition,  and  the  recent  discoveries  in  fertiliza- 
tion tend  to  confirm  this  view.  Amongst  Dicotyledones  tho 
garaopeulous  forms  are  admitted  to  be  the  highest  develop- 
ment and  a dominant  one  of  our  epoch.  Advance  has  been  along 
two  lines,  markedly  in  relation  to  insect-pollination,  one  of 
which  has  culminated  in  the  hypogyuous  epipetalous  bicar- 

S ellate  forms  with  dorsi  ventral  often  large  and  loosely  arranged 
owers,  and  the  other  iu  the  epigynous  bicarpollato  small- 
flowered  families  of  the  Aggregate.  In  the  poly petulous  forms 
progression  from  hypogyny  to  epigyny  is  generally  recognized, 
and  where  dorsivcntrality  with  insect  - pollination  has  been 
established,  a dominant  group  has  been  developed  as  in  tho  Lcgu- 
mino*e.  The  starting-joint  <>f  tho  class,  however,  and  the  jnosition 
within  it  of  aitetaloua  families  with  frequently  unisexual  flowers 
have  provoked  endless  discussion,  and  tliere  is  no  uniformity  in 
opinion  upon  these  matters.  In  Monocotyledones  a similar  advance 
from  hypogyny  to  epigyny  is  observed  both  in  a geo-aerophilous 
and  in  a hydrophilous  scries,  but  the  class  does  not  appear  to  be 
now  progressiva.  In  this  connexion  it  ia  noteworthy  that  so 
muny  of  the  higher  forms  are  adapted  as  bulbous  geophytes,  or 
as  aerophytea  to  xeropliilous  conditions.  The  Gramiuit- 

offer  a jiromiuent  examjde  of  a dominant  aelf-jiolHnatcd  or  wind 
pollinated  family,  and  this  may  find  explanation  in  a multiplicity 


From  an  early  period  in  the  century  systematise  have  bee 
endeavouring  to  group  the  families  of  the  two  classes  of  Angie 
sperms  in  larger  associations  under  such  designations  as  Alliamn 
Cohort,  Series,  and  such  endeavours  were  in  the  direction  < 
Uiscovcnng  real  phyla — although  in  the  pre-Darwinian  perio 
a, WM  n°t  always  present.  The  relationship  of  notu 
rarauic*  is  so  clear  that  there  has  never  been  any  doubt  nbov 
Ihor  forming  phy  Ititie  groups,  but  on  the  other  hand  there  ai 
inaiiv,  either  isolated  or  of  reduced  tvpe,  the  portion  of  whie 
* b6en  n'Kl  }«  very  many  case*  is  still  open  to  discussion,  an 
1,10  Ju,,iUof  phyla — like  the  limits  of  famili. : 

r , * *, anU  have  been  variously  assigned  bv  il iff.- ret 

fTf^l  Tktotl,1’ir  i,ttrt5cular  views  and  to  thcknowledi. 

oi  tneir  time.  The  arrangement  by  botanists  of  these  phyla  i 


larger  groups  has  given  us  different  systems  which,  if  they  all 
lay  claim  to  associating  in  some  measure  natural  groups,  vary 
in  the  degree  to  which  convenience  or  genetic  relation— real  or 
imagined — has  influenced  them.  In  Great  Britain  tie  system 
adopted  bv  Bcntham  and  Hooker— itself  framed  upon  that  of 
De  Candolle,  which  in  turn  owed  its  origin  to  Jusjieu— holds 
sway,  with  some  modification,  fortified  as  it  is  by  the  detailed 
description  in  their  magnificent  work — the  Gtncro  Planiarum— 
of  all  genera  known  at  the  time  of  writing.  It  is : — 


Dicotyledones. 


f Thalamitior>r. 

\l 


PoLYFETALiK-J  DUeiflfmt. 

\ Calydfiorct. 

(Infers. 

Htttromtnr 

BicarpelUUcr. 

Mosoc  H LAMYPF.  JC. 

GncKoaruiuk 

Monocotyledones. 

The  inclusion  of  Gymnos perms  amongst  Diootyledones  wa 
more  a conforming  with  conventional  practice  than  tho  espresdoa 
of  an  opinion  of  genetic  relationships  which  were  recognized 
cryptogamic.  Aj»rt  from  this,  the  grouping  in  the  I'olyprta* 
ana  (JamopotaliB  indicates  in  tho  main  the  lines  of  progreMuon 
of  Angiosperms;  the  juxtaposition  of  Infer*  and  Cal vcilloiw 
being  adopted  to  bring  into  prominence  the  similarities  of  f*n«* 
between  tho  flower- features  of  tho  highest  PolypeUi*  and  the 
aggregate  Gajnopetalw.  The  Monochlamydwe,  on  the  other 
hand,  was  retained  as  a convenient  group  for  apetalous  and  oftes 
unisexual  families,  the  relationships  of  many  of  which  were  sco 
are  doubtful,  although  the  connexion  of  some  of  them  with 
polypetalous  families  was  clearly  pointed  out.  In  Germany 
there  has  recently  been  completed  DU  Aalurheken 
/a  mi  lien  -a  book  made  possible  by  Bentham's  and  *look"4 
labours  — the  combined  work  of  many  botanist*  under  the 
editorial  guidance  of  Kngler  and  Prautl.  It  gives  brief  diagnosis 
of  ail  known  genera.  The  system  adopted  in  it  is : 

Dicotyledones.  . 

Archu'HLAMYDEJB  {ChoripetaUx  and  ApaaUt). 
Metachi-amydejs  (Sympetala). 

Monocotyledones. 

In  this  .yrtnin  the  Apottl*  diappenr  «s  » group,  ud ■ «*“ 
funiliwi  «rc  ..signed  their  position.  in  the  ht>M 
series,  as  they  are  termed,  to  which  in  the  views  of  the 
they  belong.  Tho  series  sro  arranged  in  geneta  sequeOT.  » 
far  a.  a Itn.-ar  arrangement  permit.  of  thru,  beginning 
Caanarinae  ami  Piperace*  which  are  regarded  a» 
primitive  forms  extant.  Ah  an  attempt  at  * 
arrangement  this  system  is  now  preferred  by  many  . ’ 

i particularly-  in  America.  More  recently  a startling  ^)'®  . 
the  way  of  system  baa  been  product!  by  N an  Ticg 
follows 

Monocotyledones. 

Liorhisal  Dicotyledones. 

Dicotyledones. 

IVSBMXNKJh 

SlMlMEJB. 

Uniteymin**- 

BiUgminea. 

The  most  remsrksble  feature  here  is  the 
Dicotyledones,  which  includes  only  the  families  of 
and  (iraminnw.  It  ia  bssed  upon  tho  fact  that  the  htrtohff*- 
differentiation  of  the  epidermis  of  their  root  is  iuonocoty  ..  . 
whilst  they  have  two  cotyledons— the  old  view  of  tn  1 1 . 

as  a second  cotyledon  in  Grmtuin«®  being  adopted,  out  v, 
vostigation  shows  that  the  embryo  of  Nymnhffiacte  is  bo«° « 
dotious,  and  the  adult  root -character  is  only  conhrmatio  af 
ami  whatever  the  epiblast  be  it  is  not  a oonstont 

grasa  - embryos.  Ovular  characters  determine  the  j,  p 

tho  Dicotyledones,  Van  Tieghem  supporting  the  '**  , 
integument,  the  outer  if  there  be  two,  is  tho  lamina  «>  . 

which  the  fuuiclo  is  the  petiole,  whilst  tho  n«col|***  ^ 

growth  of  this  leaf,  and  tho  inner  integument,  » P 
indusium.  The  Inseminec  include  forms  in  which  to  jact5 
is  not  dovelojwti,  and  therefore  there  can  bo  no  »ced.  t .j,e 
Included  are,  however,  mainly  well-established  j*rajat»,  ^ . 
absence  of  nuccllu*  is  only  one  of  those  character*  «•  i|eDJ  S 
to  which  parasites  are  liable.  Even  if  we  admit  ',*n 
intcrj>n  lation  of  the  integument*  to  !•«  correct,  t c . p 
mark  of  his  unilegminous  and  bitegminottS  groups  is  • f oj 
of  the  ahtfcncc  or  jiresence  of  an  indusium,  not  a c 
great  value  elsewhere,  an«l,  as  wo  know,  the  nunl  * j,e  ^nie 
ovular  cuats  is  inconstant  within  the  same  family.  * ' 

time  the  groujis  based  upon  the  integuments  are  OI 
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ume  extent  m the  Polvpetal*  and  Garaopetal*  of  other  nysteiue. 
We  do  not  yet  know  tne  significance  of  thi*  correlation  between 
number  of  integuments  and  union  of  petals. 

The  reader  will  find  in  the  following  works  details  of  the  sub- 
ject and  references  to  the  literaturo : — Db  Baby.  Comparative 
.Inatomy  of  Phanerogams  and  Ferns.  English  ed.  Oxford, 
1884. — BbnthaM  and  Hooker.  Genera  Plantarum.  London, 
1862-88. — Eichlkr.  Blilthendiagramme.  Leipzig,  1875-78. 
— Englek  and  Pranti..  Die  natUrlichen  Pfiatizenfa milien. 
Leipzig,  1887-99.— Goebel.  Organography  of  Plants.  English 
ed.  Oxford,  1900  (Part  I.).  — Habeklandt.  Physiologisehe 
Pfianzcanaloviic.  Aufl.  ii.  Leipzig,  1806.— Knith.  Handbueh 
der  Blatenbiologie.  Leipzig,  1898,  1899.— Nawakchin.  “Ueber 
die  Befruchtungsvorgdnge  bei  oinigen  Dicotyledonen,"  Ber.  d. 
drutsch.  to  tan.  GescUsch.,  June  1900.— Penzig.  Pjlanzen-Tera- 
tologie.  Genua,  1890  - 94.  — Peefeer.  Physiology  of  Plants. 
Englished.  Oxford,  1900.— Sachs.  lectures  on  the  Physiology 
of  Plants.  English  ed.  Oxford,  1887.  — History  of  Botany. 
English  ed.  Oxford,  1890.—  8arcant.  “Recent  Work  on  the 
Results  of  Fertilization  in  Angiospenns,"  Ann.  of  Bot.  1900. — 
ScBXKPKR.  Pjia  n:en-  Geograph  is  auf  pkysiologischer  Grundlage. 
Jena,  1898. — Seward.  “Notes  on  tho  Geological  History  of 
Monocotyledons,”  Ann.  of  Bot.  1896.  — Solkkkdek.  Syste- 
matisehe  Anatomie  der  Dicotyledonen.  Stuttgart,  1899. — Van 
Tieqhem.  Elements  de  Botanique.  Paris,  1898. — WaRMIXO. 
Planlcsamfund.  Kjobenhavn,  1895.  German  ed.,  Lehrhuch  der 
Oekologisehen  PHan&ngeographie.  Berlin,  1896.  — Zeili.kr. 
Fitments  <U  Palarobotanique.  Paris,  1900.  (i.  B.  B.) 

Angkor,  Wat.  See  Siemrat  and  Cambodia. 
Anglesea  or  Anglesey,  an  insular  county  of 
North  Wales,  separated  from  Carnarvon  by  the  narrow 
channel  known  as  the  Menai  Strait. 

Area  and  Population. — The  area  of  the  ancient  and  administrative 
county  is  175,836  acre*  or  275  square  miles,  with  a population  in 
1881  of  51,416,  and  in  1901  of  50,590,  the  number  of  persons  per 
square  mile  being  184,  and  of  acre*  to  a person  8 '48.  The  area  of 
the  registration  county  is  120,199  acres  with  a population  in 
1891  of  34,219.  Witfiin  this  area  the  increase  of  population 
between  1891  and  1901  was  1*0  per  cent.  The  excess  of  births 
over  deaths  between  1881  and  1891  was  2392,  and  the  docrcase  in 
the  resident  population  was  908.  Tho  following  table  gives  the 
number  of  marriages,  births,  and  deaths,  with  the  number  and 
percentage  of  illegitimate  births  for  1880,  1890,  and  1899 


i Illegitimate  Births. 


Year.  ' Marriages.' 

1 

Birth*. 

Death*. 

| 

No. 

| Fer» 

| cantag*. 

1880  217 

1023 

i 1023  j 

74 

7'3 

1S90  199 

800 

| 729  1 

73 

91 

1899  241  | 

8tM 

| 592  | 

58 

6*5 

In  1891  there  were  in  tho  county  129  natives  of  Scotland,  409 
natives  of  Ireland,  and  71  foreigners,  while  2509  could  speak 
English,  23,200  Welsh,  and  7281  English  and  Welsh. 

Const  it  utiow  and  Government. — Anglesea  returns  one  member 
to  parliament,  and  it  has  now  no  parliamentaryborouffh.  There 
is  one  munici|»l  borough,  Beaumaris  (2310).  The  following  are 
urban  districts  : Holyhead  (10,072),  Llangefni  (1751),  and  Menai 
Bridge  (1600).  It  is  in  the  North  Wales  circuit,  assize*  being 
held  at  Beaumaris.  There  are  forty- four  ecclesiastical  district* 
or  parishes,  all  in  the  diocese  of  Bangor. 

Education. — The  number  of  elementary  schools  on  31st  August 
1899  was  04,  of  which  39  were  board  and  25  voluntary  schools, 
the  latter  including  22  Church  of  England  schools,  1 Roman 
Catholic,  and  2 “ British  and  other."  The  average  attendance  at 
board  schools  was  4060,  and  at  voluntary  schools  2330.  The  total 
school  board  receipts  for  the  year  ending  29th  September  1899 
were  over  £14,242.  The  income  under  the  Agricultural  Rate*  Act 
wa*  £825. 

Agriculture. — About  six-sevenths  of  the  total  area  of  the  county 
is  under  cultivation,  and  of  this,  more  than  half  is  in  permanent 


■ Tmr. 

Area  under 
Cultivation. 

Com  1 Oreen 
CrojxL  i Cmj«*. 

Clover. 

Permanent 

pasture. 

Fallow. 

| 1850 
i 1885 
1890 
1895 
1900 

147,011 

148,006 

149,451 

152,004 

152,478 

26,389  9,468 

26.639  | 10,004 
26.188  | 10,062 
21,798  9,305 

21,712  9,095 

26,431 

27,203 

31,724 

28,219 

44,721 

84,389 

83,975 

81,421 

89,592 

76,810 

333 

185 

60 

76 

107 

PMture.  Llmn  than  8000  acres  are  hill  pasture,  and  only  a little 
more  than  2000  acrea  are  under  woods.  Almost  the  whole  acreage 


under  corn  crops  is  occupied  by  oats  ; more  than  half  the  green 
crop  acreage  is  under  turnips,  and  considerably  more  than  a fourth 
under  potatoes.  A few  acres  of  flax  are  usually  grown.  The 
preceding  tabic  gives  the  larger  main  divisions  ol  the  cultivated 
area  at  intervals  of  five  year*  from  1880. 

The  following  table  give*  particulars  regarding  the  principal 
live  stock  for  the  same  years 


Year. 

Total 

Hones. 

Total 

Cattle. 

Cows  and 
Heifer*  Id  Milk 
or  la  Coir. 

Sheep. 

p»*>. 

1 1880 

7108 

43,740 

15,047 

46,735 

13,980 

| !8M 

7040 

47,299 

16,299 

47,268 

15,579 

1890 

8947 

47,763 

15,951 

64,382 

20,028 

1895 

7604 

49,249 

15,884 

59,315 

18,560 

1900 

8387 

56,653 

17,264 

82,145 

15,438 

Industries  and  Trade. — According  to  the  report  for  1898  of  tho 
chief  insjpector  of  factories  (1900),  the  total  number  of  persons 
employed  in  1897  in  textilo  and  non-textile  factories  and  work- 
shops was  997,  the  nurot*r  in  1896  being  929  ; 751  of  the  997  were 
engaged  in  non -textile  factories.  The  mining  industries  hare  been 
gradually  declining,  and  in  1899  only  employed  549  persons. 
Copper  has  almost  ceased  to  be  worked,  but  some  zinc  is  still 
obtainod.  In  1899  there  were  raised  61,557  tons  of  limestone  and 
23,711  of  sandstone. 

Kish  are  plentiful  round  tho  whole  coast.  The  fish  landed  at 
Holyhead  in  1899  amounted  to  17,708  owt.,  valued  at  £3288  ; and 
the  total  value,  including  ahell-fish,  was  £3562. 

See  Rowland,  Mona  Antigua  Jtestaurata,  Dublin,  1723 ; 
2nd  edition,  London,  1726.  History  of  Anglesey  (serving  as 
supplement  to  Rowland’s  work).  London,  1775.  8ee  also  the 
various  guide-books  to  North  Wales. 

Anffleur,  a town  of  Belgium,  3 miles  by  rail  S.E. 
of  Liege  on  the  river  Vesdre.  It  is  the  headquarters  of  the 
mining  association  known  as  the  Vteille  Montague,  which 
has  zinc  foundries  here.  Population  (communal)  (1866), 
2554;  (1880),  4357;  (1890),  5902;  (1897),  8001. 

Anglican  Communion.  — The  Anglican 
communion  consists  of  the  churches  of  England  and 
Ireland,  the  Scottish  Episcopal  Church,  and  the  daughter 
churches  which  have  sprung  from  them  and  are  in  full 
communion  with  them ; chief  amongst  these  latter  being, 
of  course,  the  Protestant  Episcopal  Church  of  the  United 
States  of  North  America.  Until  the  19th  century  these 
latter  were  so  few  in  number  and  so  insignificant  in 
size  that  such  a phrase  might  well  have  seemed  need- 
less : today  the  churches  of  the  Anglican  Communion  are 
a power  throughout  the  world.  Together  they  constitute 
one  of  the  three  great  historical  divisions  of  Christendom  ; 
the  others,  of  course,  being  the  churches  of  the  Homan 
obedience  and  those  of  the  Orthodox  east.  The  Church 
of  England  was  already,  in  the  8th  century,  a “ mother 
of  churches”  on  the  mainland  of  Europe,  through  the 
work  of  Willibrord,  Boniface,  and  their  followers  : after 
this,  however,  it  suffered  from  the  general  stagnation,  so 
far  as  aggressive  work  was  concerned,  which  overtook 
most  of  western  Christendom.  Nor  did  it  readily 
emulate  the  example  of  missionary  activity  shown  in 
the  16th  century  by  the  Jesuits.  Some  care  was  taken 
to  provide  for  the  immediate  spiritual  needs  of  English 
colonists  in  America,  and  many  isolated  efforts  were  made 
to  convert  the  Indians.  But  the  predominant  Calvimgtic 
theology  was  not  conducive  to  missionary  work,  whilst 
supposed  legal  difficulties,  and  the  current  theory  of 
Church  and  State,  long  prevented  the  consecration  of 
bishops  for  the  Colonies.  Archbishop  Laud  attempted  to 
obtain  a bishop  for  Virginia.  A nomination  was  actually 
made  by  Charles  IL,  and  other  efforts  were  put  forth  in 
the  early  part  of  the  18th  century ; but  they  all  came  to 
nothing.  In  spite  of  increasingly  urgent  petitions,  the 
Colonies  still  remained  unprovided  for.  Meanwhile  they 
were  theoretically  under  the  care  of  the  bishops  of  London, 
who  from  time  to  time  sent  commissaries  to  America,  and 
ordained  young  men  who  were  sent  to  England  for  the 
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purpose.  At  length  came  the  War  of  Independence  ; and 
ns  soon  os  peace  was  declared,  the  clmrch  people  of 
Connecticut  sent  Dr  Samuel  Scabury  to  England  with  a 
petition  to  the  archbishop  of  Canterbury  for  his  conse- 
cration. But  os  there  were,  not  unnaturally,  political 
obstacles,  Archbishop  Moore  refused ; and  they  were 
compelled  to  turn  to  the  Scottish  bishops,  by  three  of 
whom  Dr  Scabury  was  consecrated  bishop  of  Connecti- 
cut on  14th  November  1784.  Soon  afterwards,  at  the 
initiative  of  the  archbishop,  the  sup(xwod  legal  difficulties 
were  removed  (20  Geo.  III.  c.  84) ; and  on  being  satisfied 
as  to  the  doctrines  of  the  church,  and  as  to  the  liturgical 
changes  which  were  then  under  discussion  in  a convention 
at  Philadelphia,  the  two  English  archbishops  proceeded  to 
consecrate  William  White  and  Samuel  Prevoost  to  the 
sees  of  Pennsylvania  and  New  York  on  14th  February 
1787.  Thus  the  Protestant  Episcopal  Church  in  the 
United  States  was  properly  equipped ; and  since  then 
its  progress  has  been  constant  At  the  time  of  .Scabury ’a 
consecration  there  were  barely  100  Anglican  clergymen 
in  the  United  States  : to-day  there  are  in  all  91  American 
bishops  and  over  5000  clergymen,  working  either  at  home 
or  abroad.  The  American  church  has  never  proceeded  to 
the  organization  of  provinces.  The  presiding  bishop  is 
the  senior  by  consecration,  and  the  House  of  Bishops 
elects  its  own  chairman. 

On  12th  August  1787  Dr  Charles  Inglis  was  conse- 
crated bishop  of  Nova  Scotia,  with  jurisdiction  over  all 
Tf  the  British  possessions  in  North  America.  In 
Church  1793  the  see  of  Quebec  was  founded  ; Jamaica 

JfjJ*  an<*  ^badoes  followed  in  1824,  and  Toronto 

***  and  Newfoundland  in  1839.  Meanwhile  the 
needs  of  India  liad  been  tardily  met,  on  the  urgent 
representations  in  Parliament  of  William  Wilberforce  and 
others,  by  the  consecration  of  Dr  T.  K.  Middleton  as 
bishop  of  Calcutta,  with  throe  archdeacons  to  assist  him 
in  his  labours.  In  1817  Ceylon  was  added  to  his  charge  ; 
in  1823  all  British  subjects  in  the  East  Indies  and  the 
islands  of  the  Indian  Ocean ; and  in  1824  “New  South 
\\  ales  and  its  dependencies  ” ! Some  five  years  later, 
on  the  nomination  of  the  Duke  of  Wellington,  William 
Broughton  was  sent  out  to  work  in  this  enormous  juris- 
diction as  archdeacon  of  Australia.  Soon  afterwards,  in 
18.J5  and  1837,  the  sees  of  Madras  and  Bombay  were 
founded;  whilst  in  1836  Broughton  himself  was  conse 
crated  as  first  bishop  of  Australia,  Thus  down  to  1840 
there  were  but  ten  colonial  bishops  ; and  of  these  several 
were  so  hampered  by  civil  regulations  that  they  were 
little  more  than  government  chaplains  in  episcopal  orders. 
In  April  of  that  year,  however,  Bishop  Blom field  of  London 
published  his  famous  letter  to  the  archbishop  of  Canter- 
bury, declaring  that  “an  episcopal  church  without  a bishop 
is  a contradiction  in  terms,”  and  strenuously  advocating  a 
great  effort  for  the  extension  of  the  episcopate.  It  was  not 
in  vain.  At  a meeting  held  at  Willis’s  Rooms  in  London, 
early  in  1841,  the  plan  was  taken  up  with  enthusiasm, 
and  large  subscriptions  were  promised;  and  on  Whitsun 
Tuesday  of  that  year  the  bishops  of  the  United  Kingdom 
met  and  issued  a declaration  which  inaugurated  the  Colonial 
liisnoprica  Council.  Subsequent  declarations,  in  1872 
an  1891,  have  served  both  to  record  progress  and  to 
535“*  ? n*w ‘-‘flort ; and  since  1841  a sum  of  about 
UOO > has  been  raised  and  applied  to  this  object.  The 
uiocewi  of  New  Zealand  was  founded  in  1841,  being  en- 
JE-  * T*  °mrch  Missionary  Society  through  the 
tW  T l G':nr>i"  An«u>'tm  Selwyn  was  chosen  as 
,,7 th  , T lSl"cc  the  increase  has  gone  on. 
Use  ksen^hu  1' ho™e  «*"*  Mnd  of  ,Uu  action  of 

bv  the  sJFSt  Thus  ,St  Jolins  Kaffraria  was  founded  I 
by  the  Scottish  Episcopal  Chureh ; the  foundation  of  a 


see  in  Japan  by  the  Canadian  church  is  in  contemplation; 
and  the  colonial  churches  have  all  done  their  share. 
Moreover,  the  fuller  realization  of  the  nature  and  value  of 
the  episcopal  office  lias  led  to  the  sending  out  of  bi$ho|» 
to  inaugurate  new  missions,  instead  of  waiting  until  there 
is  already  a large  hotly  of  clergy  and  lay  people:  this 
procedure  has  been  followed  in  the  cases,  amongst  others, 
of  the  Universities’  Mission  to  Central  Africa,  Lcbombo, 
Corea,  and  New  Guinea ; and  the  missionary  jurisdictions 
so  founded  develop  in  time  into  dioceses.  And  thus, 
instead  of  the  ten  colonial  jurisdictions  of  1841,  there 
are  now  about  a hundred  foreign  and  colonial  jurisdic- 
tions, in  addition  to  those  of  the  church  of  the  United 
States.  The  see  of  Car|**ntaria  in  Australia  was  founded 
in  1 900,  and  scarcely  a year  posses  without  the  addition 
of  one  or  more  to  the  list.  It  was  only  very  gradually 
that  these  dioceses  acquired  legislative  independence  and 
a determinate  organization.  At  first,  sees  were  created 
and  bishops  were  nominated  by  the  Crown  by  means  of 
letters  (intent ; and  in  some  cases  an  income  was  assigned 
out  of  public  funds.  In  fact,  such  was  the  theory  of  the 
crown  officers  as  to  its  inherent  rights  as  the  “ fount  of 
honour”  that  Bishop  Selwyn  only  managed  by  great 
exertions  to  prevent  the  insertion  of  a clause  in  his  own 
letters  patent  reserving  the  appointment  of  his  arch- 
deacons to  the  Crown ! Moreover,  for  many  years  all 
bishops  alike  were  consecrated  in  England,  took  the 
customary'  “ oath  of  due  obedience  ” to  the  archbishop  of 
Canterbury,  and  were  regarded  as  a species  of  extra- 
territorial suffragans  of  his.  But  by  degrees  changes  have 
been  made  on  all  these  points. 

(1)  Is)cal  conditions  soon  rendered  necessary  some- 
thing of  the  nature  of  a provincial  organization,  and 
it  was  gradually  introduced.  The  bishop  of 
Calcutta  received  letters  (latent  as  metropolitan 
of  India  when  the  sees  of  Madras  and  Bombay 
were  founded  ; and  fresh  (intents  were  issued  to 
Bishop  Broughton  in  1847  and  Bishop  Gray  in  1853,  as 
metro]K)litans  of  Australia  and  South  Africa  respectively 
Similar  action  was  taken  in  1858,  when  Bishop  Selwyn 
became  metropolitan  of  New  Zealand  ; and  again  in  1 Sb'b 
when,  on  the  petition  of  the  Canadian  bishops  to  the 
Crown  and  the  colonial  legislature  for  permission  to 
elect  a metropolitan,  letters  jwtent  were  issued  appointing 
Bishop  Fulford  of  Montreal  to  that  office.  Since  then 
metropolitans  have  been  chosen  and  provinces  formed  »} 
regular  synodical  action.  The  process  has  been  gretdi.* 
encouraged  by  the  resolutions  of  the  Lambeth  con  cr- 
emes on  the  subject  ; and  in  1901  the  formation  o 
a province  of  Queensland  was  in  contemplation, 
Brisbane  as  its  metropolitan  see.  The  constitution 
these  provinces  Is  not  uniform.  In  some  cases,  as  8oo 
Africa,  New  South  Wales,  and  Queensland,  the  metre 
politan  see  is  fixed:  a practice  which  is  not  only  w 
accordance  with  most  ancient  precedents,  but  w c 
secures  the  inestimable  benefit  of  an  unbroken  history 
Elsewhere,  as  in  Canada  and  New  Zealand,  where  no 
single  city  can  claim  pre-eminence,  the  nietrojiolitan  w 
either  elected  or  else  is  the  senior  bishop  by  consecration, 
whatever  his  see  may  be.  Two  further  developments  mus 
lie  mentioned.  (« ) The  creation  of  diocesan  and  province 
synods,  the  first  diocesan  synod  to  meet  being  tbs 
New  Zealand  in  1844,  whilst  the  formation  of  a pre* 
vinciul  synod  was  foreshadowed  by  a conference  o 
Australasian  bishops  at  Sydney  in  1850.  ([>)  I"  . 
years  this  title  of  airhbithop  has  been  given  10 
metropolitans  of  several  provinces.  It  was  first 
by  the  metropolitans  of  Canada  and  Rupert  land,  * ^ 

desire  of  the  Canadian  General  Synod,  in  189*  < 
subsequently,  in  accordance  with  a resolution  o 
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Izitiibeth  Conference  of  1897,  it  was  given  to  the  metro- 
politans of  New  South  Wales  and  South  Africa  by  their 
synods.  Civil  obstacles  have  hitherto  delayed  its  adoption 
by  the  metropolitan  of  India. 

(2)  By  degrees,  also,  the  colonial  churches  have  been 
freed  from  their  rather  burdensome  relations  with  the 
state.  The  church  of  the  West  Indies  was 
Freedom  disestablished  and  disendowed  in  1868  (Estab- 
caof nt**  L1SHMEN’T)-  it  was  decided,  in  Regina 

v.  Eton  College , that  the  Crown  could  not  claim 
the  presentation  to  a living  when  it  had  appointed  the 
former  incumbent  to  a colonial  bishopric,  as  it  docs  in  the 
case  of  an  English  bishopric.  In  1861,  after  some  protest 
from  the  Crown  lawyers,  two  missionary  bishops  were 
conMwrated  without  letters  patent  for  regions  outside 
British  territory  : C.  F.  Mackenzie  for  the  Zambezi  region 
and  J.  C.  Patteson  for  Melanesia,  by  the  metropolitans 
of  CajK)  Town  and  New  Zealand  respectively.  In  1863 
the  Privy  Council  declared,  in  Lon//  v.  The  Bishop  of  Cape 
Town,  that  “the  Church  of  England,  in  places  where 
there  is  no  church  established  by  law,  is  in  the  same 
situation  with  any  other  religious  body.”  In  1865  it 
adjudged  Bishop  Gray’s  letters  intent,  as  metropolitan  of 
Cape  Town,  to  be  powerless  to  enable  him  “ to  exercise 
any  coercive  jurisdiction,  or  hold  any  court  or  tribunal  for 
that  purpose,”  since  the  colony  of  South  Africa  already 
possessed  legislative  institutions  when  they  were  issued;  and 
since  there  was  no  formal  compact  of  obedience  between 
them,  his  deposition  of  Bishop  Colenso  was  declared  to 
be  “null  and  void  in  law.”  This  apparent  disaster,  as 
Bishop  S.  Wilbcrforce  at  one©  foresaw',  proved  to  be  “the 
charter  of  freedom  of  the  colonial  church.”  The  South 
African  bishops  forthwith  surrendered  their  patents,  and 
formally  accepted  Bishop  Gray  as  their  metropolitan,  an 
example  followed  in  1865  in  the  province  of  New  Zealand. 
In  1862,  when  the  diocese  of  Ontario  was  formed,  the 
bishop  was  elected  in  Canada,  and  consecrated  under  a 
royal  mandate,  letters  patent  being  by  this  time  entirely 
discredited.  And  when,  in  1867,  a coadjutor  was  chosen 
for  the  bishop  of  Toronto,  an  application  for  a royal 
mandate  produced  the  reply  from  the  Colonial  Secretary 
that  “ it  was  not  the  ]>art  of  the  Crown  to  interfere  in  the 
creation  of  a new  bishop  or  bishopric,  and  not  consistent 
with  the  dignity  of  the  Crown  that  he  should  advise  Her 
Majesty  to  issue  a mandate  which  would  not  be  worth  the 
pajier  on  which  it  was  written,  and  which,  having  been 
sent  out  to  Canada,  might  be  disregarded  in  the  most 
complete  manner.”  And  at  the  present  day  the  colonial 
churches  are  entirely  free  in  this  matter.  This,  however, 
is  not  the  case  with  the  church  in  India.  Here  the 
bishop  of  sees  founded  down  to  1879  receive  a stipend 
from  the  revenue  (with  the  exception  of  the  bishop  of 
Ceylon,  who  no  longer  does  so).  They  are  not  only 
nominated  by  the  Crown  and  consecrated  under  letters 
{latent,  but  the  appointment  is  expressly  subjected  “ to 
such  power  of  revocation  and  recall  as  is  by  law  vested 
in  the  Crown ; and  when  additional  oversight  was 
necessary  for  the  church  in  Tinnevelly,  it  could  only  lie 
secured  by  the  consecration  of  two  assistant  bishops,  who 
worked  under  a commission  from  the  archbishop  of 
Canterbury  which  was  to  expire  on  the  death  of  the 
bishop  of  Madras.  Since  then,  however,  new  sees  have 
boon  founded  which  are  under  no  such  restrictions ; by  the 
creation  of  dioceses  either  in  native  states  (Travancore  and 
Cochin),  or  out  of  the  existing  dioceses  (Chota  Nagpur, 
Lucknow,  »!kc.).  In  the  latter  case  there  is  no  legal  sub- 
division of  the  older  diocese,  the  new  bishop  administering 
such  districts  as  belonged  to  it  under  commission  from  its 
bishop,  provision  being  made,  however,  tliat  in  all  matters 
ecclesiastical  there  shall  be  no  appeal  but  to  tho  metro- 


politan of  India.  But  this  is  an  obvious  anomaly,  and  it 
is  likely  that  matters  will  lie  simplified  in  the  future. 

(3)  By  degrees,  also,  the  relations  of  colonial  churches 
to  the  archbishop  of  Canterbury  have  changed.  It  was 
at  first  assumed,  as  has  been  said,  that  a colonial 
bishop  was  an  extra-territorial  suffragan  of  the 
archbishop.  Until  1855  no  colonial  bishop  was 
consecrated  outside  the  British  Isles,  the  first  instance 
being  Dr  MacDougall  of  Labium,  consecrated  in  India 
under  a commission  from  the  archbishop  of  Canterbury ; 
and  until  1874  it  was  held  to  be  unlawful  for  a bishop  to 
be  consecrated  in  England  without  taking  the  suffragan’s 
oath  of  due  obedience.  This  necessity  was  removed  by 
the  Colonial  Clergy  Act  of  1874  (37  and  38  Viet.  c.  i /, 
sec.  12),  which  permits  the  archbishop  at  his  discretion  to 
dispense  with  the  oath.  This,  however,  has  not  been  done 
in  all  cases  ; and  as  late  as  1890  it  was  taken  by  the 
metropolitan  of  Sydney  at  his  consecration.  But  natural 
as  it  is  that  the  oath  should  be  taken  by  a colonial  bishop 
holding  mission  from  the  archbishop  of  Canterbury,  that 
it  should  be  taken  by  the  suffragan  of  another  province,  or 
still  more  by  a metropolitan,  is  an  obvious  anomaly,  and 
on©  which  will  doubtless  be  modified  in  course  of  time. 
Thus  the  constituent  parts  of  the  Anglican  communion 
gradually  acquire  autonomy:  missionary  jurisdictions 

develop  into  organized  dioceses,  »»>d  dioceses  are  grouped 
into  province®  with  canons  of  their  own.  But  the  most 
complete  autonomy  does  not  involve  isolation.  The 
churches  are  in  full  communion  with  one  another,  and 
wet  together  in  many  ways ; missionary  jurisdictions  and 
dioceses  are  mapped  out  by  common  arrangement,  and 
even  transferred  if  it  seems  advisable : c.g.,  the  diocee® 
Honolulu  (Hawaii),  hitherto  under  the  jurisdiction  of  the 
archbishop  of  Canterbury,  was  transferred  in  1900  to 
tho  church  of  the  United  States  on  account  of  political 
changes.  There  is  a strong  affection  for  and  deference 
to  the  see  of  Canterbury,  which  shows  itself  by  frequent 
consultation  and  interchange  of  greetings;  there  is  also 
a strong  common  life  which  has  been  emphasized  in 
recent  years  by  common  action  (Lambeth  Conferences), 
and  seems  likely  to  be  even  more  significant  in  the  future. 

The  Anglican  Communion  consist*  of  the  following  : (1)  The 
Church  of  England,  2 provinces,  Canterbury  and  \ ork,  with  28  and 
10  dioceses  respectively.  (2)  The  Church  of  Inland,  2 provinces, 
Armagh  and  Dublin,  with  7 and  6 dioceses  4lb* 

Scottish  Episcopal  Church,  with  7 dioceses.  (4)  The  Protestant 
Episcopal  Church  of  the  United  States,  with  81  dmeescs  and 
missionary  jurisdictions,  including  North  Tokyo,  Kyoto,  Shanghai, 
Cape  Palmas,  and  the  independent  dioceses  of  Hayti  snd  Brazil. 
(5)  The  Canadian  Church,  consisting  of  (a)  the  province  ol  Canada, 
with  10  dioceses ; ( b ) the  province  of  Rupert  Land,  with  8 
dioceses,  of  which  2,  Saskatchewan  and  Calgary,  are  at  present 
united.  (6)  Tho  Church  in  India  and  Ceylon,  1 province  of  11 
dioceses.  (7)  The  Church  of  the  West  Indies,  1 pro  vines  of 
8 dioceses,  of  which  Barbsdoes  and  tho  Wmdwsrd  Islands  are 
at  present  united.  (8)  Tho  Australian  Church,  1 {.rovinco  or 
6 dioceses  and  9 (at  present)  unorganised  dioceses,  which.ho^ 
ever,  are  united  under  the  General  Synod  of  Australia.  (9)  Tho 
Church  of  New  Zealand,  1 province  of  6 
with  tho  missionary  jurisdiction  or  Melanesia.  (10)  The  South 
A fries  n C h u n-h , . Urine  of  10  ding,  with  tho  ! 
ary  jurisdictions  of  Maslionaland  and  Lfhombo.  (11)  Nearly  30 
inflated  dioceses  and  missionary  jurisdictions  holding  mission  from 
the  see  of  Canterbury,  , 

Authorities  — Official  reor-fca*  Me  Chunk 
PlIILLIMuKE,  EnUsiudicat  A. no,  voL  u.  London, 
c/  Tf  O.  KnonU  London,  1893.-E.  Stock,  Urtn,  of  <U 
Chunk  Missionary  Sodtty.  3 roll  London,  1899.  ■ -U-*  ■ 
Tuckkr.  Thu  fmlish  Chunk  in  Odur  Lands.  London.  198«.— 
A T.  WlROHAK.  Thr  Chunk  and  the  CtnJ  Touxr.  London,  1893. 

(W.  E.  Co.) 

Anglican  Order*.— The  attacks  which  Homan 
Catholic  controversy  has  made  upon  the  orders  of  the 
English  Church  have  varied  greatly  ID  character,  and 
shifted  their  ground  from  time  to  time ; but  all  may  be 
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reduced  to  two  classes : (L)  historical  objections,  and  (ii.) 
ecclesiastical  objections. 

(L)  The  difficulty  began  with  the  repudiation  of  papal 
supremacy  by  Henry  VIIL,  when,  according  to  Roman 
theory,  the  English  Church  became  achiamatical  and 
its  orders  marred  by  the  taint  of  schism.  A further 
alienation  took  place  when  the  Edwardine  English 
ordinal  of  1550  and  1552  superseded  the  old  Latin  ponti- 
fical, and  orders  were  thereupon  conferred  by  a newly- 
reformed  rite.  At  Mary's  accession  the  pontifical  was 
restored,  and  eventually  Cardinal  Polo  reconciled  the 
English  Church  with  the  Holy  See.  The  exact  effect  of 
his  action  is  a matter  of  controversy.  There  is  no  question 
that  he  reconciled  the  schism  to  the  Pope’s  satisfaction, 
and  therefore  that  objection  to  the  Henrician  and  Edward- 
ine orders  came  to  an  end  ; but  it  is  a disputed  question 
both  how  he  was  authorized  by  his  papal  faculties  to  deal 
with  the  orders  conferred  by  the  Prayer  Book  rite  and, 
also,  how  in  fact  he  did  deal  with  them.  Historical  inquiry 
shows  that  for  a short  period  before  Pole’s  advent  a small 
number  of  reordinations  took  place,  but  subsequently  they 
almost  entirely  ceased ; and  it  is  contended  that  in  other 
cases  the  orders  were  tacitly  allowed,  possibly  after  some 
slight  supplemental  ceremony,  and  that  Pole’s  instructions 
were  designedly  vague.  The  contention  is  supported  by 
the  fact  that,  while  a vast  number  of  parochial  clergy 
were  deprived  in  1553-54,  no  ease  is  known  of  a depriva- 
tion on  the  ground  of  Edwardine  orders.  In  answer  to 
this  Anglican  contention  on  attempt  is  made  to  extract 
from  Pole’s  instructions  a definite  condemnation  of  the 
Edwardine  orders,  and  to  maintain  that  all  such  clergy 
as  were  allowed  to  minister  in  Mary’s  reign  must  have 
been  reordained.  When  the  Prayer  Book  was  restored 
under  Elizabeth  the  question  returned  again,  and  there  is 
no  doubt  that  since  the  latter  half  of  the  1 6th  century 
the  Roman  Catholics  have  continually  treated  Anglican 
orders  as  null  aud  void.  Still  there  was  no  adverse 
decision.  The  orders  were  vaguely  attacked,  and  after 
1570  reordinations  took  place  abroad,  and  in  1608  at 
Rome ; but  there  was  little  definite  justification  offered 
for  this  till  the  Nag’s  Head  fable  was  invented  in  1604, 
and  it  was  seriously  maintained  that  Archbishop  Parker — 
the  main  channel  of  Elizabethan  orders  — had  had  no 
better  consecration  than  a mock  ceremony  in  a tavern. 
This  fable  has  had  great  influence  on  tho  controversy.  In 
1616  doubts  were  cast  on  the  consecration  of  Barlow, 
Parker  s chief  consocrator.  There  was  more  justification 
for  this,  but  both  these  historical  objections  have  broken 
down.  They  were  not,  as  it  now  apj^ears,  seriously  enter- 
tained at  the  first  official  inquiries  into  the  question  at 
Rome  in  1685  and  1704  ; and  though  they  survived  until 
recently  as  large  factors  in  popular  controversy,  they  bid 
fair  now  to  disappear,  and  the  battle  is  shifted  to  other 
ground. 


(ii.)  The  theological  or  ecclesiastical  objections  fall  int< 
three  classes.  First  and  earliest  came  the  objection  t< 
the  orders  on  the  ground  of  the  repudiation  by  the  Englisl 
Church  of  the  theory  of  papal  supremacy.  This  lias  figure* 
largely  in  the  earlier  and  tho  less  scientific  phases  of  tin 
controversy ; but,  accurately  sjjeaking,  it  is  no  objcctioi 
to  the  validity  but  only  to  the  regularity  of  tho  orders 
and  it  merely  forms  part  of  the  general  subject  of  tin 
relation  of  the  English  Church  to  the  Papacy,  and  affecti 
Anglican  orders  on  the  same  ground  as  the  orders  of  th< 
Orthodox  Church.  The  other  two  points  touch  tin 
question  of  the  ordinal  in  English,  which  in  1550  took 
the  place  of  the  old  English  pontificals  in  Latin,  and  with 
slight  modifications  remains  the  ordinal  of  tho  Anglicar 
communion  today.  Objection  is  raised  to  this  on  the 
ground  : (a)  that  it  is,  in  “form,”  deficient  in  the  essential: 


required  for  a valid  ordination  ; and  (fi ) that  the  “ inten- 
tion,” which  lies  behind  it,  and  with  which  the  Church 
uses  it,  is  also  deficient,  (a)  The  criticism  of  the  “form” 
of  the  ordinal  has  taken  many  shapes,  and  several  charges 
have  been  made,  only  to  be  withdrawn  as  inadmissible. 
It  has  been  maintained  that  the  mere  giving  up  of  the 
Latin  pontifical  was  in  itself  a final  departure  from  tho 
“ form  of  the  Church  ” : but  the  Church  Catholic  has  no 
one  single  form  for  holy  order;  it  has  used,  and  still 
uses,  many  forms.  The  absence  of  any  “porrection  of 
instruments”  after  1552  has  been  made  a grave  objection, 
because  Eugenius  IV.  defined  this  (1439)  to  be  the  essen- 
tial matter  of  ordination.  But  his  definition  was  never 
universally  accepted,  and  since  the  work  of  Pire  Morin 
(1686)  has  been  recognized  to  be  erroneous.  Other  anti 
more  subtle  objections  to  the  Anglican  form  have  been 
raised  ever  since  the  question  was  first  officially  examined 
at  Rome  in  1685,  and  again  for  the  Gordon  Case  in 
1704.  Tho  documents  of  these  two  inquiries  have 
been  only  recently  and  incompletely  published,  and  the 
precise  nature  of  the  objections  raised  is  not  clear.  But 
they  were  probably  the  same  as  those  raised  in  the  bull 
Apostolicm  Cttra  in  1896,  viz.,  that  the  words  accompanying 
the  imposition  of  hands  are  an  insufficient  form  to  define 
the  action  which  is  going  on.  Attention  is  called  to  the 
fact  that  the  words  were  made  more  explicit  (both  for 
priests  and  bishops)  at  the  revision  of  the  Prayer  Book 
in  1661.  To  this  it  is  replied:  that  the  alteration  was 
made  to  refute  a Presbyterian  construction  of  the  form# ; 
that  the  defining  is  at  least  as  clear  as  in  the  ltoman 
rito,  where  no  words  at  all  necessarily  accompany  the 
imposition  of  hands ; that  the  whole  service  defines  be- 
yond any  doubt  what  the  action  is,  and  what  the  order 
is  that  is  being  conferred  ; and  that  the  mere  imjierative 
formulas  of  1550  do  in  fact  define  the  order  in  Biblical 
terms,  and  are  more  explicit  than  some  of  the  early 
ordination  prayers,  which  do  not  define  at  all.  AH  these 
objections  as  to  “form”  are  comparatively  modern,  for 
the  English  ordinal  was  used  in  Edward’s  time  by  some 
of  the  Marian  bishops;  and  even  according  to  the  most 
modern  papal  interpretation  of  Pole’s  instructions  it  would 
seem  that  orders  conferred  by  them  using  this  form  were  to 
be  held  valid,  t.e.,  the  form  was  in  itself  not  insufficient.  The 
Roman  attack  is  thus  inconsistent  with  itself,  as  well  as 
with  the  Roman  rite  and  tho  history  of  Roman  ordinations. 
(y3)  The  question  of  intention  is  raised  partly  as  a g^|eruJ 
objection,  and  partly  with  reference  to  the  actual  ordma 
and  tho  Anglican  doctrine  of  ordera.  To  the  genera 
objection  that  unsound  ness  of  views  invalidates  the  o i* 
nations,  it  is  replied — first,  that  this  is  not  true  of  indma 
view's,  but  that  the  intention  to  bo  taken  into  account  is 
the  intention  of  the  Church  ; and,  secondly,  that  the  gene 
intention  of  the  English  Church  with  regard  to  orders  is 
expressed  in  tho  preface  to  the  ordinal  as  an  intention  0 
continue  in  valid  sequence  the  orders  that  have  been  in  e 
Church  since  apostolic  times,  and  Is  therefore  unexreption 
able.  Further,  tho  special  objection  is  raised  that  e 
English  Church  fails  to  express  the  intention  in  the  case 
of  the  priesthood,  because  it  makes  no  special  mention  a 
the  ordination  of  the  power  of  offering  sacrifice-  1^  1 
it  is  replied  that — first,  such  mention  is  only  a medi^va 
addition  to  the  Latin  pontifical,  and  therefore  15  UI1 
essential ; and,  secondly,  the  ordinal  mentions  the  w 
work  of  the  priesthood,  and  not  only  one  side  of  it, 
thus  expresses  a more  comprehensive  and  fuller  mten  io 
than  the  Latin  pontifical.  ^ 

The  controversy  is  thus  still  undecided.  The  Ron 
decision  has  not  met  with  full  approval  from  learn  ni 
in  that  communion,  and  has  been  repudiated  not  on  ) ) 
Anglican  but  by  Orthodox  writers. 
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The  older  phase*  of  the  controversy  litre  been  superseded  by 
recent  action  at  Rome  and  in  England.  The  older  books  which 
•till  are  valuable  are  two  : — On  the  Roman  aide—  EsTCOCRT,  Question 
of  Anglican  Ordinations,  1893  ; on  the  English  aide— Denny  and 
Lacey,  Ik  Hierarchia  Anglicana,  1895,  and  Supplement,  1890. 
The  latest  phase  begins  with  the  publication  of  the  null  Apostolic** 
Cunt,  Rome,  1890.  The  principal  pamphlets  and  books  are: — On 
the  Roman  aide  -A  Vindication  of  the  Bull,  by  the  Roman  Catholic 
bishops,  1898  ; Brandi,  Roma  e Canterbury,  Rome,  1897  : on  tbo 
English  side — The  Answer  of  the  Archbishops  of  England,  1897  ; A 
Treatise,  on  the  Bull,  1896  ; and  Prusthotxl  in  the  English  Church, 
1898  ; A.  Buujakoff,  Question  of  Anglican  Orders,  1899.  These 
three  are  tracts  xix.,  xli.,  and  liv.  of  the  Church  Historical 
Society.  AIbo,  A.  Lowndes,  Vindication  qf  Anglican  Orders, 
2 vols.  New  York,  1897,  is  a useful  general  summary. 

(W.  H,  F.) 

Angling. — Strictly  speaking,  angling  should  mean 
the  capture  of  fish  with  the  hook,  as  distinguished  from 
netting,  Bpearing,  or  trapping;  for  “angle”  is  an  old  English 
word  applied  to  the  hook,  which  in  very  ancient  times 
appears  to  have  been  made  in  angular  form.  Such  angular 
hooks  are  still  used  by  the  natives  in  tropical  seas.  In 
modem  times,  however,  angling  is  the  term  used  to  denote 
the  various  forms  of  fishing,  recognized  as  sportsmanlike, 
with  rod,  line,  and  hook. 

The  principal  British  fishes  which  are  sought  after 
by  the  sportsman  naturally  divide  themselves  into  two 
classes.  In  the  first  class  are  the  members  of  the  salmon 
family  which  yield  sport  to  the  fly- fisher;  namely  the 
salmon  itself,  the  sea-trout,  the  brown  trout, 
fish.  * the  grayling.  To  these  may  perhafMi  be 

added  the  char ; but  this  very  delicate  and 
highly  esteemed  fish,  in  English  waters  at  any  rate,  rises 
badly,  and  is  not  often  caught  except  on  spinning  baits 
fished  at  a considerable  depth.  In  Scandinavia,  on  the 
other  hand,  it  rises  exceedingly  well  in  many  lakes,  and 
grows  to  a large  size.  The  smelt  is  also  a member  of  the 
salmon  family,  and  ascends  rivers  to  spawn,  but  it  can 
h&rdly  be  reckoned  among  the  sportsman’s  fish.  The 
second  class  are  commonly  spoken  of  as  “ coarse  fish,”  and 
Coune  include  those  species  which  are  found  in  most 
fish.  our  rivers,  lakes,  and  ponds.  They  are  the 

pike,  barbel,  bream,  [icrch,  carp,  tench,  chub, 
roach,  rudd,  dace,  and  gudgeon.  Of  these,  chub,  dace, 
and  rudd  yield  sport  to  the  fly-fisher,  and,  in  certain 
waters,  roach  and  even  jterch  will  take  a fly  freely  in 
the  summer  time.  Instances  are  recorded  from  time  to 
time  of  other  coarse  fish  taking  flies,  but,  generally 
speaking,  they  are  fished  for  with  natural  baits  of  various 
kinds.  Perch,  while  not  despising  such  baits  as  worms, 
feed  more  particularly  on  the  young  of  other  fish  ; while 
the  fish  of  the  carp  family,  which  includes  the  roach, 
rudd,  dace,  chub,  Wbel,  bream,  tench,  and  gudgeon,  feed 
mainly  on  vegetable  growths,  worms,  water  insects,  and 
sundry  jjastea  when  proffered  by  the  angler,  and  are 
usually  captured  on  float  or  leger  tackle,  by  the  process 
known  as  bottom- fishing.  Pike,  on  the  other  hand,  are 
fished  for  with  natural  or  artificial  baits  kept  in  movement 
a few  feet  from  the  bottom  if  dead,  w'hile  live  baits  are 
usually  suspended  by  a float,  or  used  by  means  of  the  pater- 
noster or  leger  methods,  which  will  be  described  later. 

Returning  now  to  the  game  fish  ; the  salmon  first  of 
all  claims  our  attention  by  reason  of  its  size,  sporting 
Smitnoa  a“d  excellence  as  food.  This  fish  is 

rapidly  disappearing  from  the  rivers  of  England 
and  Wales,  and  has  seriously  diminished  in  numbers  in 
most  of  the  rivers  of  Scotland  and  Ireland.  Tho  primary 
cause  of  the  decrease  of  salmon  is  undoubtedly  the 
increase  of  the  population  in  tho  British  Isles  generally, 
W'hich  demands  such  an  increased  fish  supply  that  the 
sdmon,  which  fetches  high  prices,  is  eagerly  sought 
after  by  professional  fishermen  and  others  for  the 
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market.  The  demand  is,  in  consequence,  largely  in 
excess  of  the  natural  supply;  and  the  natural  supply 
itself  is  diminished  in  many  cases  by  pollution  which 
destroys  the  eggs  of  tho  salmon,  by  manufacturers’ 
turbines,  water  -wheels,  and  other  apparatus  which 
destroy  the  young  of  tho  salmon  and  hiuder  the  travels 
of  the  spawning  fish  up  stream  ; and  by  the  capture  by 
poachers  of  the  large  salmon  themselves  when  on  the 
spawning  beds.  In  the  sea,  in  the  estuaries  of  rivers, 
and  even  in  the  narrow  freshwater  rivers  themselves, 
salmon  are  ruthlessly  netted  for  market  purposes.  It 
is  a striking  peculiarity  of  the  salmon  that  while  it  must, 
in  view  of  its  rapid  growth,  feed  largely  in  the  sea,  it 
is  rarely  caught  in  salt  water  by  the  angler.  In  rivers, 
on  the  other  hand,  where  it  rises  to  the  angler’s  fly  ami 
takes  his  prawn,  worm,  gudgeon,  or  other  bait,  it  rapidly 
gets  out  of  condition  and  is  believed  to  feed  but  little, 
i In  most  salmon  rivers  there  is,  as  a matter  of  fact,  little 
food  to  sustain  such  large  fish.  The  most  sportsmanlike 
method  of  catching  salmon  is  undoubtedly  with  the  fly, 
though,  generally  speaking,  the  combination  of  feathers, 
tinsel  and  wools  which  go  to  make  up  this  lure,  does 
not  represent  any  insect  known  to  entomologists.  What 
are  termed  fancy  flics  are  possibly  taken  by  the  fish  for 
I the  young  of  some  marine  creature,  or  simply  for  some 
unknown  thing  struggling  to  escape.  To  the  present  day 
trout  are  fished  for  in  Norway  with  a pieoo  of  red  rag 
trailed  behind  a boat,  and  it  can  hardly  be  suggested 
that  the  fish  regard  this  as  any  known  item  of  food,  or 
that  it  is  absolutely  necessary  that  artificial  flies  or  baits 
should  represent  existing  insect  or  animal  life.  Grilse, 
which  is  the  name  given  to  salmon  on  their  first  return 
to  the  river  before  sjiHwmng,  will  rise  to  such  flies  as 
the  March  brown ; and  even  a full-grown  salmon  will 
occasionally  take  quite  a small  fly.  Salmon  rise  most 
readily  when  first  leaving  the  sea  and  entering  the  river. 
After  being  in  fresh  water  a little  time  they  apparently 
settle  dow’n  to  a period  of  inactivity  and  feed  badly, 
though  a rise  of  water  will  generally  set  them  moving 
upwards,  and  on  reaching  a new  pool  they  may  often  be 
induced  to  rise.  It  should  be  mentioned  here  that  in 
some  rivers  salmon  are  running  up  from  the  sea  all  the 
year  round ; and  it  is  one  of  the  problems  connected  with 
this  remarkable  fish  to  explain  why,  in  the  Tay,  for 
iustancc,  it  should  enter  tho  ri\'er  in  January,  seeing  that 
the  principal  purpose  for  which  it  comes  into  fresh 
water,  namely  spawning,  is  not  carried  out  until  the 
following  autumn  at  the  earliest.  These  January  fish, 
moreover,  have  apjjarently  not  spawned  during  the 
months  preceding  their  entry  into  the  river,  and  unless 
, it  is  assumed  that  they  are  all  barren  fish,  which  is 
j unlikely,  it  would  appear  that  the  salmon  or  some 
; members  of  the  secies  do  not  spawn  every'  year.  In 
the  majority  of  Balmon  rivers  there  is  a spring  run  of 
salmon  ; in  July’  and  August  shoals  of  grilse  enter  the 
! river ; while  in  September  there  is  the  autumn  run  of 
big  fish,  which  have  evidently  come  up  for  spawning  and 
no  other  purpose.  About  the  beginning  of  {September, 
netting,  as  a rule  ceases,  the  dates  varying  in  different 
rivers ; but  angling  w*ith  rod  and  line  is  still  allowed 
for  a few  weeks,  as  otherwise  tho  proprietors  of  tho 
upper  reaches  of  the  river,  who  protect  the  salmon  on 
the  spawning  luxls,  would  obtain  no  sj»ort  at  alL  In 
, November  angling  entirely  ceases,  and  the  salmon  soon 
go  on  the  gravelly  shallows,  where  the  female  dejiosits 
her  eggs,  a few  of  them  only  being  vivified  by  milt  from 
the  male.  The  fish  cover  their  eggs  by  sweeping  gravel 
over  them.  In  the  course  of  a few  weeks  the  eggs  hatch, 
and  the  resulting  fry  remain  in  the  river  about  two  years, 
very  much  resembling  the  small  trout  in  appearance. 
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They  then  begin  to  grow  silvery,  descend  to  the  sea 
herring -size,  and  return  weighing  from  31b  to  as  much 
as  141b.  The  salmon  on  its  first  return  to  the  river 
is  termed  grilse,  as  we  have  said ; but  in  Ireland  the 
corresponding  name  is  peal,  whieh  should  be  distinguished 
from  the  same  word  used  in  the  west  country,  where  it 
is  always  applied  to  sea -trout  The  capture  of  the 
smolts  is  illegal,  but  a good  many  are  killed  in  mistake 
for  trout 

There  is  an  endless  variety  of  flies  used  for  salmon 
fishing,  but  the  angler  need  not  supply  himself  with  a 
very  great  variety,  so  long  os  he  is  provided 
Ply-flMb-  ^th  flies  of  various  sizes,  as  size  is  regarded, 
M/IDO0  by  experienced  salmon  fishermen,  as  lieing  even 
more  important  than  colour.  Speaking  gener- 
ally, the  flies  used  in  early  spring  are  large,  and  they 
diminish  in  size  as  the  season  grows  older.  In  autumn 
quite  small  flies  are  used  for  the  fish  which  have  been 
Borne  time  in  the  river,  and,  as  a general  rule,  the  lower 
the  water,  the  smaller  should  be  the  fly  used,  and  the 
deeper  should  it  be  fished.  For  very  bright  weather  and 
clear  water,  lightly  dressed  flies,  which  are  mainly  light 
yellow  in  colour,  are  standard  favourites,  such  as  the 
Sun-fly  and  the  Mystery.  But  undoubtedly  the  most 
generally  favoured  of  all  the  salmon  flies,  and  one  which 
can  bo  reasonably  relied  upon  to  kill,  if  dressed  of  the 
right  size,  and  if  the  salmon  are  in  taking  humour,  is 
the  Jock  Scott  It  perhaps  owes  its  reputation  largely 
to  the  fact  that  it  is  a particularly  suitable  fly  for  use 
when  the  rivers  are  clearing  after  a (quite ; and  as  this 
is  quite  the  best  time  for  salmon  fishing  with  the  fly, 
the  Jock  Scott,  as  a result,  kills  perhaps  more  fish  than 
any  other  fly  known  to  anglers.  The  tackle  of  the 
salmon  fly-fisher  is  simple,  but  somewhat  expensive,  as 
the  fish  are  so  strong,  and  of  such  value  when  captured, 
that  to  use  weak  or  indifferent  tackle  is  properly  re- 
garded as  a foolish  proceeding.  The  rod  itself  may  vary 
in  length  from  12  feet  to  18  feet,  according  to  the  strength 
and  height  of  the  user,  and  is  usually  made  of  either 
split  cane,  with  or  without  a steel  centre,  or  of  green- 
heart.  It  should  have  plenty  of  wood  in  the  top  joint, 
to  give  it  lifting  power.  It  should  bend  right  away 
down  to  the  butt  when  the  cast  is  made,  but  must  on 
no  account  be  weak  in  the  middle,  for  the  salmon  fisher  ' 
sometimes  has  to  refuse  the  fish  even  an  inch  of  line, 
which  places  an  enormous  strain  upon  the  rod.  The 
lino  is  usually  of  plaited  silk,  and  waterproofed,  with  an 
oil  dressing.  It  should  be  what  is  termed  solid,  that  in, 
not  plaited  round  a core,  nor  with  a centre  left  hollow. 
At  the  end  of  the  line  comes  the  3 yards  of  strong  salmon 
gut,  the  upper  part  of  which  may  be  twisted  or  plaited, 
and  then  the  fly.  In  big,  fast-running  rivers,  treble  or 
double  gut  is  sometimes  required  right  down  to  the  fly. 
Salmon  flies  are  now  very  commonly  tied  oil  eyed  hooks, 
but  many  salmon  fishers  believe  that  they  swim  lietter 
if  there  is  simply  a small  gut  loop  whipjied  on  at  the 
end  of  the  shank.  To  the  eye  or  the  loop  is  tied  a 
short  length  of  gut  which,  in  its  turn,  is  looped  on  to  the 
cast.  There  are  many  kinds  of  excellent  salmon  reels 
made  in  England,  the  mechanism  of  which  varies.  Tho 
angler  should  see  that  there  is  a good  strong  check,  and 
that  the  reel  itself  is  strongly  made  and  durable. 

In  working  the  (salmon  fly,  the  angler  fishes  either 
from  a boat  or  from  the  bank,  according  to  the  river, 
and  casta  over  pools  and  other  places  which  are  known 
by  experience  to  be  frequented  by  salmon.  As  a rule, 
only  one  fly  is  used,  and  the  cast  is  made  across  and  a 
little  down  stream,  the  current  bringing  tho  fly  round, 
when  the  fly  is  drawn  up  stream  a little  and  a fresh  cast 
is  made.  When  grilse  are  in  the  river  two  flies  are  often 


used,  particularly  if  the  fish  run  small;  and  in  son*! 
pools  the  flies  are  cast  up  stream  and  drawn  quickly 
down  or  across,  the  dropper  fly  being  worked  along  the 
surface.  There  are  many  rules  which  are  firmly  believed 
in  by  old  salmon  fishers,  but  the  salmon  are  constantly 
breaking  them ; as,  for  instance,  by  taking  a fly  floating 
on  the  surface,  and  by  rising  in  pools  where,  according 
to  local  tradition,  salmon  are  never  caught.  The  height 
of  the  water  has  a very  great  deal  to  do  with  success  in 
salmon  fishing,  and  while,  at  a certain  level,  certain  pools 
will  hold  rising  fish,  if  the  water  falls  or  rises  a little 
these  pools  may  become  useless,  and  other  pools  come 
into  ply.  In  big  rivers  the  salmon  fly  is  often  hailed, 
that  is  to  say,  allowed  to  trail  out  behind  a boat  which 
is  rowed  backwards  and  forwards  across  the  stream, 
being  dropped  a few  yards  at  each  crossing.  By  tins 
means  the  fifth  sees  the  fly  before  being  alarmed  by  the 
boat  passing  over  it.  In  lakes  salmon  are  usually  fished 
for  with  two  flies,  the  dropper  being  worked  along  the 
surface.  Both  in  lakes  and  rivers,  the  angler  who  fishes 
the  hardest,  other  things  being  equal,  generally  succeeds 
the  beat ; and  it  must  not  be  supposed  that  the  tush  will 
not  rise  because  the  pool  has  been  fished  over  two  or 
three  times.  Sooner  or  later  the  psychological  moment 
arrives  and  the  salmon  rises.  When  a salmon  misses  the 
fly  it  is  good  policy  to  rest  him  for  two  or  three  ramufis 
and  then  fish  for  him  again,  starting  a little  above  him 
and  gradually  working  down.  If  he  again  misses  the 
fly,  a smaller  size  of  tho  same  pattern  may  be  tmd,  and 
a still  smaller  one  if  he  rises  and  misses  this.  Then 
other  patterns  may  be  tried  if  necessary.  In  playing 
the  salmon  the  rod  should  be  kept  well  up.  wit 
butt  resting  against  the  hip  and  the  left  hand  grasping 
the  rod  a little  above  the  reeL  The  line  should  not  to 
touched  by  the  left  hand.  The  right  hand  should  be 
kept  on  the  handle  of  tho  reel,  and  the  line  * ou  ‘ 
wound  up  at  every  opportunity,  if  only  a few  me  es, 
allowed  to  run  off  the  reel  if  the  salmon  makes  rushes  or 
heavy  plunges.  Tho  angler  should  follow  the  hsfi 
running  or  walking,  as  far  as  the  bank will  i ft 
never  give  an  inch  more  line  than  he  is  oblige  » 
course  having  due  regard  to  the  strength  of  t o ^ 
If  it  can  be  done  without  bringing  the  Mb i row 
dangerous  position,  the  salmon  should  be  wor  a » 
stream.  Thus  the  angler  when  playing  a 
maintains  a position  on  the  hank  a little  ow  _ 
if  he  can.  It  is  an  almost  impossible  thing  to 
very  heavy  fish  up  stream  against  a strong  current.  * - 

sulky  fish  may  lie  handplayed.  Salmon  are  also  _ 
with  various  baits  such  as  the  prawn,  worm,  EDlJin  . 
loach,  gudgeon,  and  artificial  spinning  bait*  o w “ 
;>hautom  and  spoon  are  the  best.  The  spinning 
usually  hurled  in  Urge  rivers.  The  prawn  U,  as  a rule, 
jut  and  allowed  to  float  down  stream  at  a J°u  ,”,t. 
but  sometimes ‘it  is  harled.  It  is  a deadly  » ... 

water.  A bunch  of  worms  is  used  in  thick  ’n^ate^,  • 
single  worm  on  two-hook  tackle  may  be  cast  up  stream 
low  clear  water.  . . , 

Trout,  which  most  modern  authorities  consider  -P  Jj 
from  a common  ancestor,  vary'  remarkably  in 
appearance.  In  a Devonshire  brook  they  may  Tnm'- 
average  a fifth  of  a pound,  while  in  Ukes  t jn 

grow  to  over  20  ft!  The  Thames  grows  thj £*** 
England.  One  was  caught  in  Loch  ,rved 

weighed  29  lb.  A cast  of  this  remarkable  &sn  u I 
in  the  smoking-room  of  the  Fly -fishers  t u • 

Trout  may  be  divided  broadly  into  two  km*'-  ^ 
which  live  permanently  in  river  or  lake,  and  siting 
pass  the  greater  portion  of  their  fives  in  the  9C** 
tho  rivers  in  summer  and  autumn,  and  while 
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legating  their  sjiecies  in  much  the  same  manner  as  the 
salmon.  Sea-trout  (Salma  trutta\  sometimes  called  salmon- 
trout,  and  known  in  Ireland  as  white  trout,  of  which 
the  bull-trout  is  a variety,  afford  sjx>rt  of  the  highest  class 
to  the  fly-fisher.  They  are  found  in  many  salmon  rivers 
and  smaller  streams,  and  exhibit  a partiality  for  lakes 
connected  with  the  sea.  They  are  caught  both  in  the 
tidal  |K>rtions  of  the  riven*  and  in  the  upper  reaches. 
Fly-fishing  for  thorn  is  carried  on  in  almost  identically  the 
same  manner  as  what  is  termed  wet- fly  fishing  for  brown 
trout ; except  where  the  fish  run,  large  and  small  salmon 
flies  are  used,  in  which  case  the  flies  are  cast  and  wrorked 
much  as  they  would  be  for  salmon.  Sea -trout  are 
St*- trout.  nofcoriou8  short  risers,  and  both  for  these  and 
for  salmon  which  have  been  some  time  in  the 
river  and  rise  warily,  a long-shanked  double  hook,  small 
in  the  bend,  is  now  largely  used.  It  is  known  as  the 
Bickerdyke  **  Salmo  irritans  " hook,  Safino  irritant  being 
a name  humorously  conferred  upon  the  fish  which  just 
touch  the  fly  without  being  hooked.  Sea-trout  are  found 
in  the  pools  of  rivers,  in  small  eddies,  and  generally  in 
many  of  the  places  favoured  by  brown  trout ; but  they 
show  a great  partiality  for  a long  rippling  run  of  a few 
feet  in  depth,  while  in  the  tidal  |)ortion8  of  a river  a shoal 
will  frequently  be  found  collected  round  & sandy  spit  in 
only  a foot  or  two  of  water*  They  are  generally  fished 
for  with  rather  gaudy  flies  with  a mixed  wing,  the  body 
composed  of  mixed  seal's  fur  (snch  as  olive  with  a little 
crimson  and  blue),  with  a ribbing  of  flat  silver  tinsel  and  a 
short  red  tuft  at  the  tail  like  the  Zulu.  They  will  at 
times  take  all  the  ordinary  brown  trout  and  loch  flies  such 
as  are  used  both  on  river  and  lake,  and  in  tidal  pools  j 
there  are  few  letter  flies  than  a silver-doctor  tied  exceed-  | 
ingly  small,  while  small  Alexandras  are  also  killing.  The 
angler  should  be  guided  as  to  the  size  of  his  fly  by  the 
nature  of  the  water,  in  a heavy  stream  a larger  fly  being 
used  than  in  a quiet  one  ; while  in  the  jkjoIs,  if  there  is  a 
good  ripple,  a slightly  larger  fly  should  be  used  than  if  the 
ripple  is  trifling.  In  lakes,  sea-trout  are  found  scattered 
over  all  the  shallower  portions,  but  favourite  »i>ot8  will  l>e 
round  the  edges  of  weeds  and  at  the  inlet  and  outlet  of 
a stream.  Sea-trout  will  take  small  spinning  baits  and 
worms,  and  are  often  fished  for  with  a worm  used  on 
spinning  tackle.  A favourite  artificial  bait  on  the  east 
coast  rivers  of  Scotland  is  a very  small  tube  of  india-rubber 
threaded  on  a hook,  and  cast  by  means  of  the  fly  rod. 

So  far  as  fly-fishing  is  concerned,  the  non -migratory 
trout  are  angled  for  by  two  very  distinct  and  characteristic 
methods.  On  most  of  the  English  south-country 
arigrmtory  r‘Vers*  **nd  ^ n°f  a ^ew  ^oso  the  Midlands 
trout.  and  farther  north,  the  various  flies  of  the 
Ephemcridic  family  are  very  abundant,  and  as 
they  coiuo  floating  dowm  the  river  the  trout  rise  to 
the  surface,  take  up  a position,  and  seize  fly  after  fly. 
To  capture  the  trout  in  such  circumstances  the  dry-fly 
method  of  fishing  has  been  invented.  The  flies  resemble 
the  natural  insect,  are  tied  with  cocks’  hackles  which  are 
somewhat  stiff,  and  are  frequently  moistened  with  paraffin 
to  make  them  float.  A single  fly  is  used ; the  line,  a heavy 
and  tajiered  one,  is  greased ; and  the  rod  is  usually  a 
short  but  powerful  weapon  of  about  10  feet  in  length.  A j 
feeding  fish  having  been  marked  down,  the  angler  stalks 
him  very  carefully,  keeping  well  below  him,  and  casting  I 
the  fly  with  great  precision  about  a yard  above  him  so 
that  it  floats  down  over  his  nose,  when  the  trout  may  or 
may  not  take  it.  Dry-fly  fishing  has  become  exceedingly 
popular  of  kite  years  and  has  many  enthusiastic  professors. 
Though  imitations  of  the  Ephemeridie  are  most  generally 
used,  sedges,  alders,  palmers,  and  other  flies  find  places  in  j 
the  dry-fly  fisher's  l took  ; and  when  the  spring  fishing  is  1 


over  most  of  the  trout  are  caught  in  the  evening  by  means 
of  sedges  of  various  kinds.  In  wet-fly  fishing 
the  angler  regards  wind  as  a necessity  on  the 
more  quiet  pools,  but  in  dry-fly  fishing  the  trout  V" 
j are  caught  in  absolutely  calm  water.  The  secrets  of 
success  lie,  firstly,  in  being  able  to  mark  down  feeding 
J fish ; in  selecting  those  which  are  under  the  bank  rather 
than  out  in  the  middle ; in  keeping  within  casting  distance 
of  the  fish  without  being  observed ; in  choosing  the  right  fly, 
and  casting  with  precision.  The  difficulties  of  capturing 
fish  depend  very  largely  on  the  amount  of  fishing  done  in 
any  particular  river.  If,  for  instance,  it  is  a club  water 
which  is  heavily  fished,  and  large  numbers  of  small  trout 
are  constantly  being  returned,  the  fish  become  exceedingly 
shy  and  difficult  of  capture ; and  it  i9  quite  possible  that 
a certain  proportion  of  them,  finding  surface  feeding  a 
dangerous  amusement,  turn  their  attention  to  the  vast 
wealth  of  crustacean  and  other  natural  food  which  is  found 
among  the  weeds  of  the  chalk  streams.  Among  the  flies 
which  are  general  favourites  with  dry-fly  fishers  are  the 
blue  dun,  red  or  claret  quill,  medium  olive  quill,  iron  bine, 
dark  olive  dun,  gold-ribbed  hare's  ear,  silver  sedge,  orange 
sedge,  cinnamon  quill,  little  marryat,  pale  olive  quill, 
j detached  lodger,  alder,  Wickham's  fancy,  pink  Wickham, 
and  the  May-fly. 

Wet -fly  fishing  is  more  particularly  appropriate  to 
streams  where  there  is  no  considerable  amount  of  surface 
food,  where  the  water  is  shallow  and  of  a 
broken  character.  Hero  the  trout  are  ever  on 
the  look-out  for  passing  jiartielea  of  food,  and 
the  angler  walks  up  stream  casting  one,  two,  or  three 
flies  ahead  of  him,  allowing  them  to  drift  back  with  the 
current  and  striking  if  he  perceives  the  least  check  of  the 
line.  On  some  big  rivers,  where  the  water  is  coloured,  it 
is  a common  practice  to  fish  down  stream  with  a long  line, 
but  the  up  stream  method  is  generally  the  most  successful. 
Even  in  low  water,  on  hot,  bright,  sunny  days,  a basket 
of  fish  may  lie  made  by  wading  up  stream,  using  a single- 
fly,  casting  it  in  little  runs  behind  rocks  and  stones 
and  in  every  nook  and  cranny  likely  to  hold  trout ; and 
it  is  astonishing  to  find  what  very  small  places  will  hold 
trout  of  a very  respectable  size.  In  such  circumstances 
down  stream  fishing  would  be  absolutely  useless.  For  the 
trout  of  the  smaller  English,  Irish,  and  Welsh  rivers,  and 
the  Scottish  burns,  very  fine  tackle  should  be  used,  and, 
within  reasonable  limits,  the  lighter  the  rod  the  better,  for 
it  allows  of  more  delicate  manipulation.  The  trout  run 
small,  rarely  exceeding  half  a pound,  but  the  fishing, 
when  there  are  several  miles  of  breezy  moorlands  to  be 
walked,  is  of  u very  delightful  character,  and  the  charm 
of  the  surroundings  and  the  healthiness  of  the  exercise 
will  fully  coiiqienNite  for  the  lack  of  weight  on  the  part  of 
the  quarry.  There  are  some  streams  which  possess  the 
characteristics  of  both  wet-fly  and  dry-fly  waters ; such, 
for  instance,  is  the  Dove.  Here  there  arc  many  quiet 
reaches  of  no  great  depth  where  there  is  an  abundance  of 
surface  food,  and  the  dry-fly  fisher  can  jwuw  many  happy 
and  profitable  hours ; while  between  them  there  are  long 
rippling  shallows,  swirling  eddies,  and  miniature  falls, 
where  the  wet-fly  fisher  has  every  opportunity  of  killing 
fish  with  his  own  particular  method.  To  fish  such  a river 
it  is  desirable  that  the  angler  should  be  acquainted  with 
both  methods,  using  each  in  its  appropriate  place.  In 
fact,  au  angler  can  hardly  be  said  to  la*  a finished  fly-fisher 
until  he  is  as  expert  with  the  dry  fly  as  he  is  with  the 
wet  fly.  It  is  impossible  here  to  give  a complete 
list  of  the  flies  used  by  trout  fishermen,  but  among  the 
general  favourites  are  the  red  and  black  palmers,  cocb-y- 
bondhu,  black  gnats,  the  governor,  the  coachman,  duns  of 
various  colours,  Green  well’s  glory,  March  brown,  red  spinner, 
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alder,  <fcc.  For  wet-fly  fishing  the  fly  should,  as  a rule,  be 
sfiarsely  dressed,  and  the  hackles  should  be  soft,  tor  low, 
bright  water,  where  the  fish  are  at  all  educated,  some  of 
the  very  best  flies  are  those  used  on  Yorkshire  streams. 
But  now  and  again  one  happens  upon  a river  where  the 
trout  show  a decided  preference  for  big  heavily-dressed 
flies.  In  common  language,  they  appear  to  like  a big 
mouthful. 

Fishing  with  the  May-fly  is  a thing  of  itself.  On  some 
avers  these  large  species  of  the  Fphemcridae  rise  in 
extraordinary  quantities,  and  the  trout  take 
ffStia*  them  very  freely ; in  fact,  in  rivura  containing 
coarse  fish  the  trout  generally  run  large,  and,  as 
a general  rule,  refuse  the  fly  at  any  other  time.  The  big 
rise  of  May-fly,  however,  tempts  them  to  the  surface,  and  a 
goodly  number  are  captured  during  the  first  week  or  two  of 
June.  Like  the  duns,  the  May-tty  is  fished  either  wet  or 
dry,  but  more  often  dry  than  wet.  It  sometimes  happens, 
however,  that  the  wet  fly  will  kill  better  than  the  dry. 
As  the  fly  goes  through  its  various  changes  the  artificial 
should  be  altered  to  correspond  to  it.  First  we  have  the 
greendrake ; then  this  sheds  its  skin  and  becomes  the  ; 
greydrake  ; and,  lastly,  the  greydrake  dies  and  floats  down 
with  wings  expanded  on  the  water,  when  it  is  known  as  I 
the  spent  gnat.  The  fly-fishing  on  a river  is  usually 
rather  poor  for  a week  before  the  May  fly  appears  and  for 
a week  or  two  after  it  has  disapjKiared,  and  by  some 
anglers  the  presence  of  the  fly  is  on  this  account  objected 
to.  On  the  other  hand,  the  May-fly  has  a splendid 
feeding  effect  on  the  trout,  putting  them  into  finest 
possible  condition. 

Lake  trout,  except  where  there  is  an  abundance  of  I 
coarse  fish  or  bottom-feeding,  generally  rise  much  better 
Lmk»  treat  *^e  % than  river  trout,  and  are  usually 
'captured  when  there  is  a breeze  to  ripple  the 
water,  and  the  day  is  not  too  bright.  The  fish  lie  round 
islands,  off  rocky  points,  by  the  sides  of  weeds,  and  over 
shallow  ground  generally,  but  are  not  much  fished  for 
with  the  fly  in  the  deeper  jmrtions  unless  there  is  a rise  of 
May- fly  or  other  insects  to  bring  them  to  the  surface. 
The  common  practice  is  to  row  the  boat  to  windward  of 
some  likely  spot,  then  drift  over  it.  The  anglers,  if  there 
are  two,  sit  at  each  end  of  the  boat  and  take  alternate 
casts.  Short  casts  are  better  than  long  ones,  for  the  trout 
will  rise  close  to  the  boat,  and  it  is,  generally  speaking, 
important  to  let  at  least  one  of  the  flies  drag  along  the 
surface  of  the  water.  When  a fish  rises  at  the  fly  and 
misses  it,  he  should  bo  cast  over  again  instantly,  a ltd  may 
often  be  caught.  Indeed,  the  writer  has  on  more  than 
one  occasion  known  a fish  to  rise  in  front  of  the  boat, 
muss  the  fly,  the  boat  go  over  the  fish,  and  the  angler  to 
take  a cast  behind  the  l>oat  and  secure  the  trout.  Some 
lakes  are  not  suited  for  drifting,  and  it  is  better  for  the 
attendant  to  row  the  boat,  putting  it  near  likely  spots  for 
fish.  One  great  point  in  successful  loch-fishing  is  to  let  j 
the  wind  work  the  flies  as  much  as  possible.  This  can 
only  be  accomplished  with  rather  a long  rod,  12  feet  or 
13  feet  being  a good  length.  The  line  is  cast  out  side- 
ways, and  the  wind,  bearing  out  the  line,  drags  the  flies 
in  the  same  direction  as  the  boat  is  drifting.  By  this 
means  the  flies  are  given  the  natural  motion  of  drifting 
with  the  wind.  When  they  an;  drawn  against  the  wind 
the  motion  is  unnatural,  ami  a large  fish  will  often  refuse 
to  take  them.  The  flics  used  in  lake  fishing  are  mostly  of  : 
a fancy  character,  lake  trout  showing  considerable  taste  in 
the  matter  of  colour,  to  which,  in  Ireland  particularly,  . 
great  importance  is  attached.  There  pigs’  wools  and  silks, 
furs  of  various  hues,  including  olives,  russets,  reds,  browns' 
*tc.,  are  used,  either  alone  or  mixed.  The  usual  wing  is  cut 
from  the  breast  feather  of  a mallard,  and  the  hackle,  red  or 


black.  A fly  tied  with  red  body  and  teal  wing  is  a standing 
favourite.  Large  lake  trout  often  show  a preference 
for  a claret-bodied  fly  with  a dark  mallard  wing  and  black 
hackle.  The  size  of  fly  used  should  vary  according  to  the 
wave  or  ripple,  and  whether  the  day  is  bright  or  other- 
wise. The  rougher  and  darker  the  day,  the  larger  and 
darker  the  fly.  On  a bright  day,  with  a small  ripple, 
small  brightly-coloured  flies  should  be  used.  Different 
lakes,  however,  have  their  own  peculiarities,  and  if  there 
is  a rise  of  any  jiarticular  fly  on  a lake,  that  fly  should  of 
course  be  imitated.  The  moorlands  have  peculiar  flies  of 
their  own,  and  on  lakes  situated  among  them,  imitations 
of  those  flies  should,  if  possible,  be  used.  On  several  of 
the  big  Irish  lakes  there  is  a considerable  rise  of  May-fly, 
when  the  fish  will  take  the  artificial,  but  are  more  readily 
caught  with  the  natural  insect,  one  or  two  of  which  are 
impaled  on  a No.  6 or  No.  7 hook  and  allowed  to  drift 
along  the  surface,  the  tackle  being  simply  2 feet  of  fine 
gut,  above  which  is  about  10  yards  of  floss  silk,  and  then 
a fine  running  line.  With  a fair  breeze  the  floss  rilk  can 
be  dispensed  with,  and  an  ordinary  twisted  silk,  undressed 
line  used.  The  most  expert  lake  dapjxsrs  prefer  a short  line 
to  a long  one.  In  a very  faint  air  trout  may  sometimes  be 
caught  in  this  way  by  tying  a goose’s  breast  feather  into 
the  floss  silk  line  about  4 feet  above  the  hook.  By  this 
means,  if  the  rod  is  a long  one,  the  May-flies  can  1x5  got  out 
sufficiently  far  to  secure  an  occasional  rise. 

In  addition  to  the  fly,  the  two  other  most  common 
methods  of  catching  trout  are  with  a natural  or  artificial 
spinning  bait,  and  with  the  worm.  The  most  ^ 
sportsmanlike  of  these,  in  the  sense  that  it  nf(llag 
requires  most  skill,  is  what  is  termed  dear-water  mat. 
fishing  with  the  worm.  On  three  small  hooks, 
placed  at  short  intervals  at  the  end  of  the  ca* , a3|. 
commonly  known  as  Stewart  tackle,  is  impaled  a we  - 
scoured  red  worm,  and  this,  when  the  water  is  . 
bright,  the  angler  costs,  wading  up  stream  and  fisimig 
every  hole  and  comer  in  much  the  same  manner  as  is 
already  recommended  for  the  single  fly,  used  under  firo  . 
conditions.  Grilse  and  sea-trout  are  also  caught  in  Uu* 
way,  and  occasionally  a salmon.  The  dime  ty,  ^ 
course,  is  to  cast  or  swing  out  the  bait  without  caujan8  J* 
to  break  away  from  the  hooks.  The  worming,  J . 
done  when  the  river  is  in  flood,  is  of  a wry  i e 
character.  Here  a piece  of  lead  is  fixed  on  the  line  abo 
a good-sized  hook,  and  a big  worm  is  let  down  in 
close  to  the  bank,  where  sooner  or  later  a flab  £ 
Minnows,  which  may  be  either  imitations  suefi  **  “ 
phantom  or  Devon,  or  the  natural  minnow  fre  rom 
stream,  or  one  which  has  been  preserved  in  brroa  .. 
other  preservative,  are  cast  across  the  stream, 
being  drawn  rapidly  in  towards  the  ang  er.  ♦ 

3 yards  of  gut  is  desirable  above  the  tout,  an  a * 

2 yards  from  the  minnow  should  be  placed  a.very 
lead,  immediately  Mow  which  is  a double  : . 

important  that  the  lead  should  hang  a bttle  0 
level  of  the  line  to  prevent  it  from  twisting.  1 ^ . 

all  the  spinning  taking  place  below  the  lead  ant  . j 

doing  their  duty.  A considerably  stiffer  rod  is  ml  _ 
for  this  method'  than  for  fly-fishing,  as  much  more  ?***  . 
is  required  to  get  the  triangles  which  are  u«  , 

trout  than  the  single  hook  on  which  the  fly  1S  ® , , 
In  the  Thames  bleak  and  small  dace  are 
spinning,  and  it  to  a common  practice  to  use  live  1 
larger  trout  which  in  that  river  approximate  in 
size  to  salmon.  The  Thames  live-bait  tackle  is  mating- 
extremely  simple.  It  consists  merely  of  a wry  ft 

small  cork,  nothing  being  better  than  that  ta  ren  -a 

i chemist’s  vial,  with  a slit  down  it  in  which  L 
i placed.  A yard  and  a half  below  this  are  three  cr 
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No.  1 shot,  and  a yard  and  a half  below  the  shot  a lip 
hook  and  a small  triangle.  It  will  Imj  seen  that  the  bait 
plays  near  the  surface,  for  near  the  surface  are  the  trout 
when  feeding.  Success  largely  depends  on  knowing  the 
whereabouts  of  the  fish.  Many  trout  take  up  their 
position  after  early  spring  in  the  more  quiet  reaches  of  the 
river,  but  most  of  the  fishing  is  done  in  the  weir-pools  and 
on  the  shallows  below  them. 

In  lakes,  spinning  is  usually  termed  trolling,  and  is 
commonly  carried  on  by  trailing  the  bait  some  distance 
behind  the  boat.  In  this  case,  as  there  is  no  casting  to 
he  done,  the  lead  should  be  placed  as  far  as  possible  from 
the  bait ; one  of  the  best  tackles  for  the  purpose  iB  a 
small  Chapman  spinner.  Large  trout  which  are  never 
caught  with  the  fly,  except  in  the  May-fly  season,  may  be 
caught  by  trolling.  They  are,  as  a rule,  on  the  shallows 
in  March  and  April ; about  Juno  they  begin  to  move  into 
deeper  water  and  remain  there  until  September,  when 
the  v are  found  round  the  mouths  of  tributary  rivers  and 
streams  up  which  they  will  by  and  by  run  for  spawning. 
The  deep  waters  of  lakes  are  not  sufficiently  fished,  perhaps 
because  the  labour  of  working  them  properly  is  consider- 
able. As  much  as  a pound  of  lead  may  be  required  to 
get  down  to  the  depths  where  the  big  fish  lurk,  and  so 
that  this  lead  may  not  alarm  the  wary  old  trout  it  has  to 
l>e  placed  not  less  than  1 2 feet  from  the  bait.  Among  the 
best  biits  used  are  small  trout,  minnows,  gudgeon,  bleak, 
and  stone  loach  (called  collochs  in  Ireland).  A fish 
firmly  believed  in  by  many  Scottish  loch-fishers  is  Sal  mo 
/irmr,  which  is  caught  usually  by  trolling.  It  is,  as  a rule,  a 
lug-headed,  ugly,  dark  old  fish,  and  modern  ichthyologists 
are  of  opinion  that  it  is  simply  a lake  trout  of  con- 
siderable age  and  usually  a male.  Trout  vary  so  much 
in  appearance,  according  to  their  age,  sex,  food,  and  the 
nature  of  the  soil  over  which  they  swim,  and  other  local 
conditions,  that  many  alleged  species  have  from  time  to 
time  lx?en  discovered,  which,  in  the  end,  turned  out 
to  be  simply  local  varieties  of  the  ordinary  brown  trout. 
Kainbow  trout  (Salmo  iruieus)  have  now  been  so  largely 
introduced  into  England,  that  they  certainly  claim  atten- 
K tin  bow  **on*  A*  regards  their  beauty,  sport-giving  and 
trout.  edible  qualities,  they  rival  the  sea -trout,  while 
they  grow  with  astonishing  rapidity  when  well 
furnished  with  food.  They  are  easily  reared,  and  aro 
certainly  a great  acquisition.  They  have  not  yet  had  time 
to  become  acquainted  with  the  methods  of  English  fly- 
fishers,  and  rise  freely  at  any  fly  and  take  all  the  ordinary 
trout  baits.  They  succeed  particularly  well  in  lochs  and 
"ther  enclosed  sheets  of  water.  They  appear  to  have 
migratory  tendencies,  but  it  has  not  yet  been  definitely 
ascertained  whether  this  migration  is  simply  in  search  of 
food  from  streams  and  rivers  where  they  find  themselves 
starved,  or  whether  it  is  an  instinct.  A quantity  which 
were  placid  in  the  Dove  have,  to  the  knowledge  of  the 
writer,  remained  there  three  years.  They  have  disappeared 
from  many  streams. 

The  grayling  ( Salmo  thymallu*\  which  is  found  in 
many  of  the  trout  streams,  is,  like  the  trout,  a mem- 
Qrtyting.  k®r  lbe  salmon  family.  It  spawns  in  the 
spring,  gets  rapidly  into  condition,  but  is  more 
commonly  fished  for  in  autumn  than  in  summer.  On 
the  whole,  it  frequents  somewhat  quieter  w’atera  than 
the  trout.  In  the  chalk  streams  it  is  taken  by  the 
ordinary  dry-fly  methods,  and  elsewhere  with  both  the 
wet  and  dry  fly.  It  is  less  easily  alarmed  than  the  trout, 
and  will  rise  again  and  again  from  the  bottom,  a 
l«culiarity  of  the  fish.  Two  of  the  l*sst  grayling  flies 
are  a very  small  apple-green  dun  and  the  rod  tag ; but  a 
good  imitation  of  any  fly  ou  the  water  will  usually  take 
this  fish.  Many  grayling  are  caught  in  the  north  of 
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England  by  means  of  light  worm  tackle  worked  with  an 
exceedingly  small  float  and  a single  shot.  ThiB  is  cast 
j out  here  and  there  in  rippling  streams,  the  angler  striking 
I at  the  slightest  bite.  A method  which  is  gradually  dying 
| out  is  the  so  - called  grasshopper,  a good  - sired  hook 
! weighted  with  load  and  the  shank  bound  round  with 
i green  silk,  a straw  placed  on  each  side  of  the  bend  of  the 
hook,  anil  the  jioint  covered  with  gentles.  This  arrange- 
ment is  worked  with  a sink-and-draw  motion,  and  can 
hardly  be  termed  a sportsmanlike  method,  for  the  grayling 
m a very  sport-giving  fish. 

Pike,  or  jack  (£W  luriut)  are  usually  fished  for  with  a 
dead  or  live  bait,  according  to  the  season  of  the  year  and 
the  condition  of  the  water.  When  the  weeds 
are  down,  or  at  any  time  in  such  places  as  weir-  Ptk ** 

pools,  a live  bait  on  float  tackle  is  a deadly  method,  pro- 
vided the  bait  can  be  made  to  travel,  and  be  brought 
under  the  observation  of  a number  of  fish.  For  very 
small  baits  a single  hook  is  used,  placid  through  the  lip 
of  the  bait.  For  those  of  medium  sire,  two  triangles, 
placed  within  about  an  inch  ami  a half  of  each  other,  are 
preferred.  The  hook  of  the  upper  of  these  is  caught  in  the 
back  fin  of  the  bait,  while  the  hook  of  the  lower  triangle, 
usually  made  small  for  the  purpoao,  and  sometimes 
reversed,  is  affixed  to  the  bait  near  the  shoulder.  This 
is  commonly  known  as  the  Jardine  tackle.  For  larger 
baits  the  Bickerdyke  tackle  is  one  of  the  boat  made. 
This  is  saddle-back  in  character,  arming  both  sides  of  the 
bait.  A single  hook  is  stuck  through  the  back  fin  and 
whipped  on  to  the  two  links  of  gimp  bearing  the  side 
hooks,  where  they  join.  One  of  these  side  triangles 
hangs  down  loosely  under  the  back  fin,  while  the  other, 
which  iB  on  a longer  piece  of  gimp,  is  brought  up  to  the 
shoulder  of  the  bait  and  held  there  by  means  of  a reversed 
hook.  Thus,  when  a pike  is  struck  the  tackle  is  usually 
i pulled  away  from  the  litt.it  into  the  fish's  mouth.  Live 
baiting  with  gorge  tackle  is  quite  out  of  date,  snap  tackles 
i of  the  kind  described  having  proved  far  more  effective. 

Paternostering  is  another  method  of  pike  fishing  with 
I livo  bait  much  favoured  by  modem  anglers.  The  pike 
paternoster  consist*  simply  of  a two-yard  length  of  stout 
gut,  at  the  end  of  which  is  a half-ounce  weight,  bullet-  or 
pear-shaped.  About  two  feet  from  the  weight  a loop  is 
tied  in  the  gut,  and  to  this  is  looped  a short  length  of 
gimp  which  bears  the  hook.  A long,  rather  light  bamboo 
rod  should  be  used  for  swinging  out  this  tackle.  The 
angler  fishes  entirely  by  feel ; drops  his  bait  in  likely 
places,  and,  on  getting  a run,  should  strike  without  delay. 
Spinning  is  regarded  as  one  of  the  most  sportsmanlike 
methods  of  taking  pike,  and,  particularly  in  lakes,  is  one 
of  the  most  successful.  The  be6t  method  of  mounting  the 
j bait  is  either  on  a Bromley- Pennell  flight  cr  a Chapman 
spinner,  and  the  bait  may  1*>  a small  dace,  gudgeon,  bleak, 
or  sprat,  while  in  very  fine,  low  water  a big  minnow  will 
sometimes  be  successful  when  larger  liaits  fail.  Artificial 
i pike  baits  are  legion,  but  the  spoon  and  phantom  still 
hold  their  place  among  the  best  of  them.  It  is  extremely 
important  to  have  a properly  constructed  salmon  - gut 
trace,  the  lead  being  hung  a little  below  the  level  of  the 
gut,  so  that  no  twisting  takes  place  above  it.  Immediately 
below  the  lead  should  be  a pair  of  brass  swivels,  anil 
I absolutely  none  others  are  required.  Such  traces  are  not 
always  kept  by  tackle  dealers,  so  that  the  angler  frequently 
lias  to  make  them  up  for  himself.  The  line  should  be  just 
strong  enough  to  hold  the  biggest  pike  likely  to  be  caught, 
and  stouter  where  many  weeds  are  present  than  in  open 
water.  The  rod  should  l>e  rather  stiff,  the  rings  large, 
and  the  reel  of  the  Nottingham  type  with  an  optional 
check.  With  this  reel  the  pike  spinner  can  cast  in  the 
1 Nottingham  fashion,  or,  if  he  prefers  it,  in  the  old- 
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fashioned  wav  which  ia  still  practised  on  the  Thames  and 
many  other  rivers.  The  bait  should  he  spun  slowly,  and 
always  as  near  the  haunts  of  the  fish  as  possible,  care 
being  taken  to  spin  it  deep  enough.  In  big  lakes  it  » 
usually  trailed  behind  a boat,  just  in  the  way  that  big 
trout  are  fished  for.  Trolling  with  the  dead  gorge  bait  is 
prohibited  on  most  waters  where  pike  are  preserved,  as  aU 
fish,  little  and  big,  caught  by  this  cruel  method  are 
destroyed  ; but  a snap-trolling  tackle  has  been  devised 
which  gives  very  good  results.  It  hooka  the  fish 
immediately  it  seizes  it.  A leaded  apike  is  forced  into 
the  bait  from  head  to  tail.  At  the  end  of  the  spike  is  an 
eye  which  projects  just  boyond  the  tail,  and  through  this 
the  gimp  of  the  hook  U threaded,  and  two  triangles  ho 
alongside  the  bait.  The  arrangement  is  shot  quickly 
down  into  holes  between  weeds  and  worked  once  or  twice 
with  a rather  sharp  sink-aud-draw  motion.  Pike  flics  are 
not  much  used,  except  in  some  of  the  Irish  lakes,  but  pike 
take  them  readily  enough  on  those  days  when  they  are 
feeding  close  to  the  surface.  The  haunts  of  pike,  it  may 
lie  mentioned,  are  in  running  water  at  the  biginning  of 
the  season,  while  as  the  year  advances  they  get  into  the  j 
deeps,  hiding  away  among  rushes,  reeds,  and  weed-beds, 
ever  ready  to  pounce  out  on  any  passing  fish.  In  the  , 
winter  they  lie  in  quieter  waters,  particularly  in  eddies  ; | 
but  it  may  be  taken  as  a pike-fishing  maxim  that  wherever 
small  Ash' abound,  there  will  the  pike  be  found. 

Except  for  the  fact  that  tackle  has  been  much  improved, 
our  knowledge  and  methods  of  capturing  coarse-fish  by 
Tbe  minor  what  La  commonly  known  as  bottom-fishing  have 
coarse-  not  much  advanced  during  the  past  half-century ; 
«**.  but  if  one  fact  concerning  these  fish  has  become 
more  strongly  emphasized  than  others,  it  is  that  to  make 
a handsome  creel  of  barbel  ( Barbu*  vul<jari* ),  tench  ( Tinea 
vulgari*),  bream (Al>rami* brar/vi),  orcarp (Cyprinu*  carpw\ 
it  is  necessary  to  ground-l»it  very  heavily  in  advaneo  of  the 
day’s  sport.  The  best  ground  lxiit  consists  of  worms,  and 
the  best  worms  come  from  Nottingham.  There  seems 
something  peculiar  about  the  soil  of  that  locality  which 
makes  the  worms  specially  attractive  to  the  fish.  When 
Ashing  a baited  hole  it  is  good  policy  to  allow  the  worm 
and  the  shot  of  the  float-tackle  to  lie  on  the  bottom,  or  a 
very  light  leger  may  be  used  with  or  without  a float. 
Worms  nowadays  are  not  usually  crowded  on  to  a hook, 
but  quite  a small  hook  is  ustsd  which  is  merely  caught  in 
the  tail,  head,  or  middle  of  the  worm.  The  liait  is  thus 
rendered  much  more  attractive  than  it  would  otherwise 
be,  and  the  fish  care  little  for  the  visible  hook.  Success 
very  largely  depends  on  keeping  quiet,  and,  so  far  as 
possible,  out  of  sight  of  the  iish.  Chub  (/^ucwcus 
crpknl u*)  may  be  Ashed  for  in  many  ways ; but  the 
Nottingham  method,  by  menus  of  which  float -tackle  is 
let  down  to  a swim  jwrhaps  20  yards  distant,  is  one  of 
the  most  deadly,  and  has  become  a great  favourite  with 
the  modern  angler.  The  lino  used  ia  exceedingly  fine,  and 
the  operation  a very  artistic  one.  The  chub,  as  is  well 
known,  also  rises  to  a fly,  and  may  bo  caught  by  various 
baits,  such  as  frogs, slugs,  gentles, cockchafers,  »tc., cast  under 
the  boughs  by  means  of  a powerful  fly-rod.  In  fishing  for 
roach  (Leucuetui  rittilus)  there  haabeen  practically  noadvance 
in  our  knowledge  of  late  years.  Tackle- makers  provide 
us  with  finer  gut  and  letter  hooks,  while  the  roach  bite  as 
shyly  as  ever.  For  dace  {Leucieau  vulgaru i),  however, 
and  sometimes  for  roach,  it  has  become  quite  a common 
practice  in  some  of  the  larger  rivers  to  rake  the  bottom 
Iwhind  the  punt  before  commencing  to  fish.  This  not 
only  thickens  the  water  slightly,  which  usually  brings  fish 
up  into  the  swim,  but  also  dislodges  a quantity  of  minute 
fish  food  which  serves  as  a natural  ground-bait.  Dace,  it 
has  been  found,  rise  well  to  the  dry  flv,  when  rising  at  all, 


and  may  lw)  caught  on  an  absolutely  placid  surface  by  this 
method  when  the  wet  fly  is  useless.  (See  also  Sea- 
fishing.) 

Authoritiew.— H.  CHouiONnKLKY-PENXKLL  and  other  writer?. 

Fish ina  2 vols.  (Badminton  Library).  London:  Longman*.  - 
G M Kelson.  The  Salma*  Fly. — A.  K.  Gathoens-HaWY. 
The  Salmon  (Fur,  Feather,  and  Fin  Series).  London  : Longman*. 
—The  Marquis  u r Granby.  The  1 rout  (Tut,  Feather,  inAVw 
Scries 'i  London:  Longmans.—  F.  M.  HALFORD.  Dry  fay  lab 
| inj  in  Theory  and  Frarliee.  Floating  Flia  and  has  to***^f^ 


Antrola,  the  general  name  of  the  Portuguese  p*- 
KssionfonThe  west  coast  of  Africa  lying  south  of  the 
equator,  and  embracing  Angola  proper,  *kich  rtwtche. 
from  the  mouth  of  the  Congo  to  themoutU.fth 
Cunene,  and  the  enclave  of  Cabinda,  immediate!)  north 
the  Congo.  Its  boundaries  arc  : — On  the 
Congo  and  the  Congo  Free  State ; on  the 
British  South  Africa ; on  the  &,  German  fwuth-'l  est Af™» , 
and  on  the  W„  the  Atlantic.  Area,  4«4,370 ( square imjra. 
population,  estimated  at  4,200,000.  It  embrace,  put" 
whole  of  the  basins  of  the  Congo,  Kw^  and  Cune" 
(flowing  west),  and  of  the  Kubango  and  Zambcn 
Lt).  Of  these  streams  the  Congo  and  hwsnra  « on. 
arc-  navigable  at  their  mouths.  The  coa*t  llD<!’ ^ 5 
partly  breken  by  roc-ky 

Sf  Linda,  Lobito,  Bonguela,  Moesamede*,  A » 

1 and  Bahia  dos  Tigres.  There  are  » » “ " 
chains  and  tablcUnds  running  gcncra  y pra  cl 
coast,  as  Tala  Mugongo  (4400  feet).  ChdU 
(5250  to  6500  feet).  In  the  region  of  Ba llun 
highest  points  of  the  province,  viz.,  Lovih  (n  )' 

ffbrt.,  and  Mt  Klonga  (7550  feet). 

Kwanza  is  the  volcanic  Mt.  Caculo-Caboza  (• 

With  the  exception  of  the  district  of  '(),  it. 

district,  (the  palm  country)  are  raof.ll, 

interior  plateau,  above  3300  loot,  the  to  j fjj  tU  lower 
together  with  malaria,  decrease  at  Six 

counse  of  the  Cuucui..  The  mean  a™'  ; ,-  J ; and  at 

Salvador  do  Congo  is  72"-5  lahr. ; at  ' j w p,,  .eerailinB 

Caconda,  67“*2.  Tbo  climaU- is  greatly  inSueore  J kmom 

winds,  which  are  west,  south-west,  *n  'V  ' _^r  ■ end  the 
are  distinguished— the  cool,  rainfall  ocean  in 

rainy,  frem  Octoter  to  May.  Tlie  h jb*  micor*)* 

April,  end  in  accompanied  by  j the  Curo;  iron."1 

comprise  copper  at  on  tn*  M Bnj  jn  Dand« 

Oeiraa  (on  t!».  l.ucalla)  and  in  Ba.lm.do,  »lt  at 

and  Vuit.xao  ; gold  in  1-o.ubije  and  Cass.nga  . ' iM  u<| 

VniJa......  Behind  a region  of  a 

palms  (especially  the  Guinea  I«jlm,  g ^tVaowS  veg«tati0Di 
region  of  savannahs  proper  and  low  h)  harreu  sandy  dss*rt» 
In  the  south  this  latter  region  tne^es  into  a Jfc  cdci- 

with  fFelwilachia  mirabili*  and  BauhutUb*  -■  and  tobatt® * 
rated  product.-*  are  tbe  sugar  cane,  cotton  ->  vegetable  oi’*> 
and  the  exports  include  coffoe,  india-rubber,  . crop 

cocoa-nuts,  brandy,  cotton,  and  jvwj*  * .Q  u r4Ma]«red  *1™ 
weighed  4907  tone,  and  was  valued  at  i-o-  , » . >rllbber  oop 

1142  tons  in  1870  ; and  in  the  “”‘cR/.rtr  ,J| **  of  wax 

weighed  2245  tons,  valued  at  £S2it M - ttv  ^felowd  i but 
valued  at  jC'JS,  450.  Industry  i*  not  and  tiK  »'|J 

distilling,  and  tbe  manufacture  of  tobacco,  bn  , . ]S?ti  ti  e 

I cottons,  and  the  salting  of  fish  are  cam  thig  niu*t  b-- 

. exports  reached  a total  value  of  £1.025,10  » 0f  the  Co»8° 
I added  £222,250,  ns  the  annual  average  ox p«rta  imports 

| district,  or  in  all  £1.247.350.  In  the 
toUllwl  £766.700,  the  principal  item  being  tax  J in  iftM 

which  £174,900,  or  nearly  one-half.  «»«>«  , “.-.‘loil  £1.W6.049- 
the  exports  reached  £1,708,654,  and  the  nnpo  .§  s|nce  1870, 

The  total  commerce  of  the  province  has  <}  ^3  (1 

i.e.,  it  lute  increased  from  £827,800  (18i0)  o ind  cleared  *“ 
1 In  1897  the  ]*orts  of  the  province  were  entered 
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aggregate  or  33S4  vwwcU  of  1,1123,2^9  tons.  There  is  a railway 
from  Loauda  to  Amhaca  ; including  tins  line,  ami  others  building, 
the  proviuco  possesses  200  miles  of  railway.  There  are  070  miles  of 
telegraphs.  The  native  (lopolation  conaiata  of  Hu&hmeii,  Jagna 
or  fiiecsH  (Rmola),  aud  Haul  us.  The  province  is  divided  into 
live  districts — Congo,  Luanda,  ILugueLa,  Mojwwmedcs,  and  Lunda. 
The  province,  Uio  capital  of  which  is  Luanda  (or  Luanda),  is 
ail  min  imereti  by  a govenior-geiicrul.  It  forms  a bishopric  of  the 
ecclesiastical  province  of  Lisbon. 

See  E.  I)K  Vasco.nckllos.  At  Colon iat  f'arttujucaas.  IjrIkhi, 
1896-97.  (e.  dk  V.) 

Angora,  (1)  a Turkish  vilayet  in  north-central  Asia 
Minor,  which  includes  most  of  the  ancient  Galatia.  It  is 
an  agricultural  country,  depending  for  its  prosperity  on  its 
grain  and  the  mohair  obtained  from  the  Angora  goats — 
average  annual  clip  3,300,000  lb.  The  only  im]w>rtant 
industry  is  caqiet  - weaving  at  Kir-shehr  and  Kaisarieh. 
There  are  mines  of  silver,  copper,  lignite,  and  salt,  and 
many  hot  springs,  including  some  of  great  repute  medi- 
cinally. Average  annual  exports,  1896-98,  £920,762  ; im- 
ports, £4 1 1 ,836.  Population,  900,000  (Moslems,  7 65,000  ; 
Christians,  135,000).  (2)  The  chief  town  of  the  vil&yet, 

classical  Ancyra,  Turkish  Entjuri , situated  on  the  left  bank 
of  the  Enguri  Su,  a tributary  of  the  Sakaria,  on  the  slopes 
of  a rocky  hill  which  rises  500  feet  above  the  plain,  and  is 
crowned  by  the  ruius  of  the  old  citadel. 

Christianity  was  probably  introduced  at  an  early  date,  but  there 
in  no  evidonoo  that  the  Ancyran  church  was  founded  by  St  Paul, 
or  that  he  ever  visited  North  Galatia.  Tim  town  waa  captured  by 
the  Persians,  the  Arabs,  the  Selifik  Turks,  and  tho  Crusaders  before 
it  passed  to  the  Oamanli  Turks,  in  1832  it  was  taken  by  the 
Egyptians.  Angora  is  connected  with  Constantinople  by  railway,  | 
and  export*  mohair,  grain,  and  yellow  berriea.  Mohair  cloth  is  | 
manufactured,  and  the  town  is  noted  for  its  honey  and  fruit.  From  | 
1639  to  1768  then*  waa  au  agency  of  tl>e  Levant  Company  at 
Angora,  and  there  is  now  a British  consul.  Population,  30,000 
t Moslems,  18,000  ; Christians,  chiefly  llornan  Catholic  Armenians, 
11,500;  Jews,  500).  (CL  W.  W.) 

Angostura.  Sec  Ciudad  Bolivar. 

Angouleme,  chief  town  of  tho  department  of 
Charon  te,  France,  277  miles  S.S.W.  of  Paris,  on  the  rail- 
way from  Paris  to  Bordeaux.  Seven  suburbs  surround  the 
town — Honmeau,  Saint  Ausonne,  St  Martin,  St  Cybard,  la 
Busaatta,  lea  Beziers,  and  St  Roch.  In  addition  to  other 
industries  it  has  manufactures  of  boots  and  shoes  and 
gloves,  wire  drawing  and  rolling  mills,  and  copper  founding. 
Groat  commerce  is  carried  on  in  wine,  brandy,  and  paper, 
and  the  “ pierres  d’Angouleme  ” quarried  in  the  neigh- 
bourhood. Population  (1881),  25,750;  (1891),  28,515  ; 
(1896),  30,616;  (1901),  37,650. 

Anguilla,  or  Snake,  a small  island  now  included 
in  the  Presidency  of  St  Kitts-Nevia  in  the  British  colony 
of  the  Leeward  Islands.  The  destruction  of  trees  by 
charcoal-burners  luts  resulted  in  the  almost  complete  de- 
forestation of  tlie  island.  Nearly  all  the  land  is  in  the 
hands  of  peasant  proprietors,  who  cultivate  sweet  potatoes, 
1*208,  beaus,  corn,  Ac.,  and  rear  sheep  and  goats.  Salt  is 
still  exported.  The  population  in  1891  amounted  to  3699 
(123  white,  757  coloured,  2819  negroes). 

Anhalt,  a duchy  of  Germany,  situated  on  the  Elbe 
and  Saale,  and  almost  surrounded  by  the  Prussian  province 
of  Saxony.  Agriculture  supports  some  71,170  of  the 
population,  24  j»er  cent,  of  the  whole.  The  principal 
crops  grown  are  beetroot  (for  sugar)  and  potatoes ; then 
come  hay,  rye,  barley,  wheat,  oats,  and  tobacco.  In  1897 
there  were  in  the  duchy  18,515  horses,  67,100  cattle, 
90,815  pigs,  and  91,815  sheep.  In  1895,  out  of  a total 
of  32,280  farms,  no  less  than  22,192,  or  68*7  per  cent., 
were  less  than  24  acres  in  area,  7530  between  2$  and  25 
acres,  2393  between  25  and  250  acres,  and  only  165 
more  than  250  acres.  In  1898-99  the  sugar  ^refineries 
produced  83,718  tons  of  Hiigar,  the  breweries  10,472,000 
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gallons  of  beer,  and  the  distilleries  (1897)  763,000 
gallons  of  [Hire  alcohol.  In  1897  the  mines  produced 
1,219,704  tons  of  lignite,  valued  at  £169,500;  208,664 
tons  of  coal,  valued  at  £42,350;  and  44,712  tons  of 
chloride  of  potassium,  valued  at  £339,100.  The  popu- 
lation was  232,592  in  1880,  271,963  in  1890,  and 
316,085  in  1900,  of  whom  155,185  were  males  and 
160,900  females.  All  the  population,  except  (1895)  8639 
Homan  Catholics  and  1611  Jews,  were  members  of  the 
Reformed  church.  In  the  period  1891-98  inclusive,  101 
persons  on  an  average  emigrated  every  year.  In  the  year 
1900-1901  the  revenue  and  expenditure  balanced  at 
£1,384,823.  The  public  debt  amounted  in  1899  to 
£9375,  and  the  state  contribution  to  the  empire  in  1900 
to  £127,710. 

Ani,  an  Armenian  city  of  iuqwrtaneo  in  the  Middle 
Ages,  now  in  Russian  territory,  situated  lwtween  the  Arpa 
Chai,  Harpasut , and  a deep  ravine.  In  the  9th  century  it 
became  the  capital  of  the  Bagratid  kings  of  Armenia,  and 
when  yielded  to  tho  Byzantine  emperor,  1046,  it  was  a 
populous  city.  Soon  afterwards  it  was  taken  by  the  Seljrik 
Turks,  and  its  ruin  was  completed  by  tho  Mongols  in  the 
13th  century.  Its  remains  are  of  great  interest,  especially 
those  of  its  churches,  which  throw  much  light  on  the  Church 
architecture  of  Armenia. 

AniCheS,  an  industrial  town  of  France,  department 
of  Nord,  in  tho  arrondissement  of  Douai,  12  miles  S.  by 
E.  of  Lille,  on  railway  from  Cambrai  to  Valenciennes.  It 
has  rich  coal  mines  and  is  the  seat  of  one  of  the  most 
ini)M>rtant  glass-works  in  France.  Population  (1881), 
4967  ; (1891)  6296;  (1896)  6437,  (comm.)  6924. 

Animal  Heat.  See  Physiology. 

Anjer,  formerly  a seaport  town  on  the  strait  of 
| Sundu,  Java,  60  miles  W.  of  Batavia.  It  waa  destroyed 
by  the  inundation  caused  by  the  eruption  of  Krakatao  in 
' August  1883.  The  telegraph  cable  between  Java  and 
Sumatra  terminates  at  Anjer  Kidoel,  or  New’  Anjer,  3 
miles  south  of  the  old  site. 

Anklam,  a town  of  Prussia,  province  Pomerania, 
near  the  mouth  of  the  river  Peene,  53  miles  N.W.  from 
Stettin  by  the  railway  to  Stralsund.  The  church  of  St. 
Mary  (12th  century)  has  a new  tower  335  ft.  high.  There 
is  here  a military  school.  Thu  industries  consist  of  iron- 
! foundries  and  factories  for  sugar  and  soap.  Population 
(1885),  12,786;  (1895),  13,560;  (1900),  14,602. 

Ankober.  See  Abyssinia. 

Anna. berg",  a town  of  Germany,  Saxony,  6 miles 
from  the  frontier  of  Bohemia,  18^  miles  S.  by  E.  of 
Chemnitz  by  rail.  It  has  an  industrial  female  school, 
iteeides  schools  for  lace,  agriculture,  commerce,  and  music. 
The  mining  industry  has  greatly  declined.  Population 
(1890),  14,960;  (1900),  15,957. 

Annarn.  Sec  Tonoking,  Cochin-China,  and 
Indo-China. 

Annan,  a royal  and  parliamentary  burgh  (Dumfries 
group),  and  [»ort  of  Dumfriesshire,  Scotland,  standing  on  tho 
east  bank  of  the  river  Annan,  93$  miles  S.S.E.  of  Glasgow 
by  rail  A liarbour  trust  was  constituted  in  1897,  and 
the  liarbour  accommodation  has  been  improved.  The  town 
hall  has  been  rebuilt.  Among  the  industries  are  sandstone 
quarrying,  cotton  manufacture,  distilling,  boat  building, 
und  nursery  gardening.  Largo  marine  engineering  works 
have  been  established  in  the  vicinity.  Population  of 
town  in  1891,  4860 ; in  1901,  5804. 

Annapolis,  a city  and  seaport  of  Maryland,  l .S.A., 
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the  capital  of  the  state  aud  of  Anne  Arundel  county.  It  is 
connected  by  rail  with  Washington  and  Baltimore.  The 
U.s.  Naval  Academy  buildings  were  being  rebuilt  in  1901, 
the  improvements  consisting  of  cadets’  quarters,  armoury, 
boat-house,  and  a new  sea-wall,  the  whole  estimated 
to  cost  $8,000,000,  the  sum  authorized  by  Congress.  In 
1900  there  were  280  cadets  at  the  Academy.  Population 
(1880),  6642;  (1890),  7604;  (1900),  8402. 

Ann  Arbor,  a city  of  Michigan,  U.S. A.,  the  capital 
of  Washtenaw  county.  It  is  situated  in  the  south-eastern 
part  of  the  lower  peninsula,  at  an  altitude  of  771  feet.  It 
is  divided  into  six  wards,  and  is  entered  by  two  railways, 
the  Ann  Arbor  and  the  Michigan  Central.  It  is  a 
university  town,  with  little  in  the  way  of  manufactures 
or  commerce.  Population  (1880),  8061  ; (1890),  9431  ; 
(1900),  14,509. 

Annecy,  chief  town  of  the  department  of  Haute 
Savoie,  France,  401  miles  S.E.  of  Paris,  on  railway  from 
Aix-les-Bains  to  Geneva,  situated  at  the  north  end  of  Lake 
Annecy,  partly  on  small  islands  formed  by  three  canals 
known  as  the  Tkioux.  Its  library,  noteworthy  as  being 
the  oldest  in  Savoie,  contains  12,000  volumes,  and  there 
is  a tine  public  garden  ■with  a statue  of  Bertbollet,  a 
native  of  this  place.  Its  manufactures,  less  important 
than  formerly,  include  paper  and  felt  hats.  Population 
(1881),  914*4;  (1896),  9436  (comm.),  10,009:  (1901), 
13,611. 


Annelida  iB  a term  now  seldom  used  in  modern 
zoology.  In  1875,  when  the  article  under  that  name 
appeared  in  the  ninth  edition  of  this  work,  it  represented 
a class  of  organisms  of  which  even  at  that  date  our  know- 
ledge hail  so  far  advanced  jus  to  make  it  impracticable  to 
give  a satisfactorily  sharp-cut  definition  of  the  term.  It 
then  included  the  following  orders : — 
i.  Polychat  a (marine  worms), 
li.  OliuOCH.ETa  (land  and  freah-water  worms). 

iii.  Onyghophoba  (Peripatus). 

iv.  Discophora  (leeches). 

v.  Gbphyrka. 


These  have  now  been  redistributed,  and  the  following 
table  represents  a widely  accepted  view  of  their  classifica- 
tion, and  also  shows  the  headings  under  which  reference 
will  lx*  found  in  the  Entry.  Brit,  (ninth  edition  or  Supple- 
ment) : — 


CIamm  and  Order*. 

L CiurropoPA — 

a.  Polyuhatta. 

b.  Areliiannelidu. 

c.  Mvzostoiuida. 

d.  Ougochteta. 

ii.  ECHIUBOIOEA  — (JEPUYKKA  \ 

ARMATA.  ) 

iii.  HiRirDiNKA^DisooruoRA. 

iv.  8ipitkculoii>ra  IGkpuyku  \ 

v.  PbiAfi’t.oinr.A  / 1MERMIA.  / 

vi.  Onyciioi-koka — Pmotracueata. 


Article*. 

Worm. 


Et'UIUJtOIDKA. 

Leecii. 

Sll'tTNCULOIDEA. 

Pekipatus. 


The  first  three  of  these  six  classes  have  been  shown  on 
anatomical  and  embryological  grounds  to  have  consider- 
able affinity  to  one  another,  and  are  generally  admitted  to 
have  bjen  derived  from  a common  ancestor  of  marine 
habit  and  chsetopodan  type — chtetopod&n  in  its  segmenta- 
tion, in  the  possession  of  a true  excretory  coelom  and  of 
seta*  (chffito)  formed  in  ectodermal  sacs,  aud  in  certain 
definite  characters  of  the  nervous  aud  circulatory  systems. 
The  second  two  groups,  which  are  now  placed  apart  from 
the  Echiuroideo,  with  which  they  were  formerly  united 
as  Gepkyrea,  may  prove  to  be  less  closely  allied  to  one 
another ; the  affinities  of  Sipuuculoidea  are  (lerhaps 
to  be  sought  with  Phoronis  aud  the  Hemichorda.  As 
to  the  position  of  IVripatus  iu  the  animal  kingdom,  in 


spite  of  most  complete  studies  of  the  anatomy  and  embryo- 
logy of  numerous  species,  no  general  agreement  can  be 
said  to  have  been  reached  by  zoologists ; iu  affinities 
to  jvoint  on  the  one  hand  to  a cluetopodan  origin,  on  the 
other  to  relationship  with  Trachea ta  (see  Abthbopoda, 
Peripatus). 

Anniston,  a city  of  Calhoun  comity,  Alabama, 
U.S. A.,  situated  in  33°  39'  N.  lat.  and  854  50'  W.  long., 
at  an  altitude  of  693  feet.  For  a time  it  g rew  rapidly  as 
a centre  of  iron  manufacture,  in  which  it  is  favoured  by 
having  ore,  coal,  and  limestone  in  close  proximity.  It  ba> 
several  blast  furnaces  and  rolling  mills  besides  numer 
ous  other  establishments  for  the  manufacture  of  iron  and 
steel.  It  has  two  railways,  the  Southern  and  the  Louis- 
ville and  Nashville.  Population  (1880),  942;  (1890), 
9998;  (1900),  9695. 

Annuities,  Terminable  (British  Govern- 
ment).—-Terminable  Annuities  were  introduced  into,  and 
have  been  employed  in,  the  system  of  British  pu  * -c 
fiuance  as  a means  of  reducing  the  National  Debt.  Thu 
result  is  attained  by  substituting  for  a perpetual  annual 
charge  (or  one  lasting  until  the  capital  which  it  represen 
ran  be  paid  off  en  bloc),  an  annual  charge  of  a larger 
amount,  but  lasting  for  a shorter  term.  The  latter  is  so 
calculated  as  to  pay  off,  during  its  existence,  the  capital 
which  it  replaces,  with  interest  at  an  assumed  or  agreed 
rate,  and  under  sjxscified  conditions.  The  theoretical  bases 
of  such  calculations  are  explained  in  the  article  “Annuities 
in  the  ninth  edition  of  this  work.  The  practical  effect  ot 
the  substitution  of  a terminable  annuity  for  an  obligation 
of  longer  currency  is  to  bind  the  present  generation  oi 
citizens  to  increase  its  own  obligations  in  the  presen  aui 
near  future  in  order  to  diminish  those  of  its  successors- 
This  cud  might  be  attained  in  other  ways ; for 
by  setting  aside  out  of  revenue  a fixed  annual  sum  tor  ini 
purchase  and  cancellation  of  debt  (Pitts  method,  m ui  u 
tion),  or  by  fixing  the  annual  debt  charge  at  ft  g11” 
sufficient  to  provide  a margin  for  reduction  of  the 
of  the  debt  beyond  the  amount  required  for  interest  m 
Stafford  Northcote’s  method),  or  by  providing  an  an" 
surplus  of  revenue  over  expenditure  (the  ‘ old l j-lt  - 
Fund  available  for  the  same  purpose.  AU  ^ 
methods  have  been  tried  in  the  course  of  Bntwb  nnan 
history,  and  the  second  and  third  of  them  arc  81 
ployed;  but  on  the  whole  the  method  of  r # 

annuities  has  been  the  one  preferred  by  C ance 
the  Exchequer  and  by  Parliament.  p 1. 

Terminable  annuities,  as  employed  by  the  * • 
Government,  fall  under  two  heads  : -(a)  The*®  ls*™ _ 
or  held  by  private  persona;  (ft)  those  held  y ** 
ment  departments,  or  by  funds  under  Governmen 
The  important  difference  between  these  two  c ‘ . 

an  annuity  under  (a),  once  created,  cannot 
except  with  the  holder’s  consent,  *.<r.  w practically  umu w 
able  without  a breach  of  public  faith  ; whereas  ftU  j 
under  (ft)  can,  if  necessary,  be  altered  by  mtcr-depa 
arrangement  under  the  authority  of  Parhawen  . 
annuities  of  class  (a)  fulfil  most  perfectly  the  o J , 
explained  above  ; wliile  those  of 
the  advantage  that  in  times  of  emergency  t it  } ^ 

can  be  suspended  without  any  inconvenience  or  . 

faith,  with  the  result  that  the  resources  of  v»o*en 
can  on  such  occasions  be  materially  increase  , *1 
any  additional  taxation.  For  this  purpose  i ' 
necessary  to  retain  as  a charge  on  the  income  o * ^ 
a sum  equal  to  the  (smaller)  perpetual  charge  . 
originally  replaced  by  the  (larger)  termnmbU  ch^ 
whereupon  the  difference  between  the  two  .Wile 
temporarily  released,  while  ultimately  the  increase 
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ii  extended  for  a period  equal  to  tliat  for  which  it  is  I 
suspended.  The  terminable  annuities  of  class  (A)  were 
dealt  with  in  this  manner  in  1885-86  and  in  1900-1901. 

Annuities  of  class  (a)  were  first  instituted  in  1808,  but 
are  at  present  mainly  regulated  by  an  Act  of  1829.  They 
may  be  granted  either  for  a specified  life,  or  two  lives,  or  | 
for  an  arbitrary  term  of  years ; and  the  consideration  for  | 
them  may  take  the  form  either  of  cash  or  of  Government  1 
stock,  the  latter  being  cancelled  when  the  annuity  is  set 
up.  The  total  amount  of  permanent  debt  cancelled  by 
these  means  from  1808  to  31st  March  1890  was  about 
771  millions:  the  charge  on  the  Exchequer  for  such 
annuities  in  the  year  1898-99  was  £1,281,000;  the, 
amount  of  stock  and  cash  applied  in  the  same  year  to  ' 
the  purchase  of  fresh  annuities  was  £1,119,000;  and  the  | 
annuities  issued  are  valued  at  about  ten  years’  purchase. 
These  figures  consist  almost  wholly  of  annuities  for  lives. 

It  may  be  inferred  from  the  published  returns  that  the 
net  reduction  of  debt  since  1890  by  this  channel  has 
amounted  on  the  average  to  nearly  £900,000  a year,  so 
that  the  total  reduction  of  debt  by  this  means,  up  to 
1900,  must  have  been  about  86  millions. 

Annuities  (6)  held  by  Government  departments  date 
from  1863.  They  have  been  created  in  exchange  for 
permanent  debt  surrendered  for  cancellation,  the  principal 
ojierations  having  been  effected  in  1863,  1867,  1870, 
1874,  1883,  aud  1899.  The  amount  so  cancelled  up  to 
1883  inclusive  was  £118,242,000,  and  as  the  capital 
value  of  the  terminable  annuities  of  this  class  outstanding 
on  31st  March  1899  was  £22,765,000,  it  may  be  con- 
cluded that  nearly  100  millions  of  permanent  debt  will 
have  been  extinguished  by  this  method  at  the  end  of  the 
century.  The  amount  of  permanent  debt  cancelled  and 
converted  into  terminable  annuities  in  1899  was  twenty- 
eight  millions. 

Annuities  of  this  class  (A)  do  not  affect  the  public  at  all, 
except  of  course  in  their  effect  on  the  market  for  Govern- 
ment securities.  They  are  merely  financial  operations 
lietween  the  Government,  in  its  capacity  as  the  hauker  of 
savings  banks  and  other  funds,  and  itself,  in  the  capacity 
of  custodian  of  the  national  finances.  Savings  bank 
depositors  are  not  concerned  with  the  manner  in  which 
Government  invests  their  money,  their  rights  being  con- 
fined to  the  receipt  of  interest  and  the  rejwiynierit  of 
deposits  upon  specified  conditions.  'Flic  case  is,  however, 
different  as  regards  forty  millions  of  consols  (included  in 
the  above  figures),  belonging  to  suitors  in  Chancery,  which 
were  cancelled  and  replaced  by  a terminable  annuity  in 
1883.  As  the  liability  to  the  suitors  in  that  case  was  for 
a specified  amount  of  stock,  special  arrangements  were 
made  to  ensure  the  ultimate  replacement  of  the  precise 
amount  of  stock  cancelled. 

Altogether,  therefore,  it  appears  that  during  the  19th 
century  over  two  hundred  millions  of  the  permanent 
national  debt  of  the  United  Kingdom  were  cancelled  or  put 
in  course  of  cancellation  by  means  of  terminable  annuities. 

Sco  Rrfwt  of  the  Proceeding*  of  the  Com  mixtunxers  for  the  Ktduc- 
ium  of  the  Xational  Debt,  1891,  Parliamentary  Paper,  C.  6539. 

(A  E.  S.-R.) 

Ansbach,  a town  of  Bavaria,  Germany,  district 
Middle  Franconia,  27  miles  by  rail  S.W.  from  Nurem- 
berg. There  are  a now  municipal  museum  and  a special 
technical  school.  Ansltach  jjossesses  monuments  to  the 
native  jioets  Platen  and  Uz,  and  to  Caspar  Hauser,  the 
“wild  boy,”  who  died  here  in  1833.  Population  (1885^ 
13,935 ; (1895),  15,883;  (1900),  17,555. 

Anson ia,  !i  town  and  city  of  New  Haven  county, 
Connecticut,  IJ.S.A.  It  is  situated  on  the  Naugatuck, 
just  above  its  junction  with  the  llousatouic,  in  the 
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southern  part  of  the  state,  12  miles  north-west  of  New 
Haven.  It  is  divided  into  five  wards,  and  its  plan  is 
quite  irregular.  The  New  York,  New'  Haven,  and  Hart- 
ford Hail  way  furnishes  communication.  Its  manufactures, 
depending  on  tho  river  for  water- power,  are  chiefly  in 
brass  and  iron.  Its  •docks  have  long  been  well  known. 
Population  (1890),  10,342;  (1900),  12,681. 

Anstruther,  Easter  and  Wester,  a fishing 
town  and  railway  station  of  Fifeshirc,  iSeotland,  in  the  St 
Andrews  group  of  parliamentary  burghs,  9 miles  S.S.E.  of 
St  Andrews.  The  harbour  was  completed  in  1877  at  a 
cost  of  over  £80,000.  An  endowed  higher- class  school 
was  opened  in  1886.  Population,  2000. 

Afltalo.  See  Abyssinia. 

Antananarivo,  the  capital  of  Madagascar,  situ- 
I ated  centrally  as  regards  the  length  of  the  island,  but 
only  about  90  miles  distant  from  the  eastern  coast,  in 
18*  55'  S.  lat.  and  47*  31'  E.  long.  The  city  occupies  a 
commanding  position,  being  chiefly  built  on  the  summit 
and  slopes  of  a long  and  narrow  rocky  ridge,  which  extends 
north  and  south  for  about  two  and  a half  miles,  and  rises 
at  its  highest  point  to  nearly  700  feet  shove  the  extensive 
rice-plain  to  the  west,  which  is  itself  4000  feet  above  sea- 
level.  For  long  only  the  principal  village  of  the  Hova 
chiefs,  Antananarivo  advanced  in  importance  as  those 
chiefs  made  themselves  sovereigns  of  Madagascar  until  it 
became  a town  of  some  80,000  inhabitants.  Until  1869 
all  buildings  within  the  city  pro|»er  were  of  wood  or  rush, 
but  even  then  it  possessed  several  timber  |«laces  of  con- 
siderable size,  tho  largest  being  120  feet  high.  Since  the 
introduction  of  stone  and  brick  for  building,  the  whole 
I city  lias  been  rebuilt,  and  it  now7  contains  numerous 
I structures  of  some  architectural  pretensions,  the  royal 
palaces,  the  houses  of  the  prime  minister  and  nobles,  the 
I French  residency,  the  Anglican  and  Roman  Catholic 
cathedrals,  several  atone  churches  (as  well  as  others  of 
brick),  colleges,  schools,  hospitals,  courts  of  justice  and 
other  Government  buildings,  aud  hundreds  of  good  dwell- 
ing-houses. Since  the  French  conquest  iu  1895  good 
i roads  have  been  constructed  throughout  the  city,  aud 
the  central  space,  called  “ Andohhlo,”  has  become  a 
j handsome  place,  with  walks  and  terraces,  flower-beds, 

I and  trees.  Water  is  obtained  from  several  springs  at  tho 
foot  of  the  hill,  but  the  supply  is  scanty.  The  popula- 
I tion  is  now  about  60,000,  but  varies  somewhat  at  different 
lierioda.  The  city  is  guarded  by  two  forts  built  on  hills 
to  the  east  and  south-west  respectively  (J.  »».*) 

Antarctic.  See  Polar  Regions. 

Antelope.  Our  knowledge  of  the  group  of  rumi- 
I nants,  commonly  known  as  antelopes,  has  greatly  in- 
creased of  late  years,  uml  a new’  treatment  of  the  subject 
is  now  necessary.  There  is  some  uncertainty  as  to  tho 
f origin  of  the  name,  but  it  is  not  improlxibly  derived  from 
PantJiolop*,  the  old  Coptic  term  for  the  unicorn.  It 
i properly  denotes  the  Indian  black  buck,  which  alone  con- 
stitutes the  genus  Antilopc,  with  the  title  of  A.  cervicajrra , 

I but  the  term  has  been  extended  to  embrace  a very  largo 
group  of  hollow-homed  ruminants,  or  llovida,  which  do 
I not  come  under  the  designation  of  oxen,  sheep,  or  goats 
I —the  prong -buck  of  America  (AntUocapra  americana) 
1 icing,  however,  excluded,  and  forming  a family  by  itself. 
The  group,  which  scarcely  admits  of  exact  definition,  is 
divided  into  several  subfamilies,  the  majority  of  which  are 
I restricted  to  Africa  (or  Africa  and  Arabia),  where  more 
I than  one  hundred  different  species  are  known  to  exist. 

1 Tho  first  subfamily  {BuUtlina)  includes  tho  liarteboests  {Bulxilis 
uml  Damalixm)  and  the  gnus  or  wildebeests  (ronnochaf** !,  ail  of 
, which  arc  large  antelopes  confined  to  Africa,  with  the  exception  of 
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one  Arabian  species.  The  typical  h*rtcbe«U  (Bubal*)  are  short- 
h airi'<  I animals,  with  high  withers,  long  and  sharply  b«»t 

ridged  horns,  bat  in  tbo  blesbok  and  its  allies  (ItanuHiscut)  tlio 
last  three  features  are  1cm  marked.  Heavy  heads,  smooth  horns, 
long  mane*,  end  horse-like  tails  sufficiently  charaetenrs  the  pms. 
The  aecoud  subfamily,  or  Cephaloj»hinir , include*  small  or  jnedium- 
si**d  mete,  represented  only  by  the  duikers  or  ••divers"  {Cepka- 
!> -phus)  of  Africa,  and  the  four -homed  antelope  (Tetractrot)  of 
India.  All  have  naked  muzzles,  elongated  face-glands  or  tear- 
pits,  false  hoofs,  and  four  mammae,  but  there  are  no  hair-tnfts  «t 
the  knees.  The  short  and  upright  horns  arc  generally  present  in 
both  sexes.  A third  group.  OrtUragina,  exclusively  African.  U 
represented  by  a number  of  small  forms,  such  as  the  tiny  dik- 
diks  (iladoqua),  or  ibis  tOribia),  sunis  (Nesoiragus),  steililrfiki 
(Rhaphiceros),  ami  the  active  kliiwpringer  {Ortotm^u).  Of  much 
larger  size  arc  tire  African  water-bucks  and  kobe  (Cotas)  and  reed- 
backs  (Cereienpra),  which  constitute  the  subfamily  ('ercienprintr, 
and  include  some  of  the  handsomest  of  all  antelope*,  among  them 
being  the  black  Cobnts  maria  and  C.  leucotis  of  the  swamns  of  the 
White  Nile.  The  muzzle  is  naked  and  the  females  are  Lornlc**. 
The  Vaal  rheliok  (PeUa)  likewise  belongs  to  this  group.  Ill  the 
typical  subfamily  or  Antilopirve,  in  which  the  females  arc  also 
generally  without  horns,  nre  included  the  Indian  black  back 
(Antilof#),  the  graceful  African  pa  la  [AZpyccro$),  the  puffy-nosed 
saiga  (A’aijjn)  of  Central  Asia,  the  long-hunted  chim  < I'antholops) 
of  Tibet,  the  South  African  spring-buck  (AnUdentu),  the  numer- 
ous and  widely-spread  group  of  gazelles  {Oasdla\  and  the  dihatag 
(Ammodorcas),  the  long-necked  gerennk  (Lith'<ranius),  and  the 
tiny  beirm  [Doreetragus)  of  Somaliland  and  East  Africa.  Widely 


different  from  all  the  foregoing  is  the  African  group  of  Hipjntn 
girnr , ail  the  members  of' which  are  of  Urge  size  and  hare  long 
horns  in  both  sexe*.  Among  these  are  the  sable  aud  the  man 
antelope  {Him*>trag*u\  with  sabre-like  boms  the  straight -hornrd 
gemsbok  and  lieba  {Oryx),  and  the  long-haired  aud  spiral -homed 
addax  of  the  Sahara.  The  last  group  of  what  may  be  termed  true 
antelope*  is  the  Tragelajfhitur,  in  which  the  size  is  mostly  large, 
and  the  spirally  twmtrd  horns  are,  excepting  in  the  elands, 
restricted  to  the  mules.  The  sole  non-Afncan  representative  of 
the  group  is  the  Indian  nilgai  (Bctelaphus).  in  which  the  horn* 
ere  much  shorter  than  in  the  rest  The  African  forms  include  the 
beautiful  bush -buck*  or  harnessed  antelope*  [Tragclapbtu\,  in 
which  the  female*  are  often  more  brightly  coloured  than  the  malci, 
the  striped  kudus  (Sfrepriorros),  and  the  elands  (Taenfatyvs), 
which  are  the  largest  of  all  antelopes.  Tiie  remaining  group 
(/iupitaprinrr),  which  indicates  n transition  towards  the  grata,  u 
represented  by  the  chamois  (llupirapm)  of  the  mountains  ot 
Southern  Europe,  the  gorata  [Urvirxtgt*)  and  screws  (MtmriinUt 
of  Eastern  Asia,  the  takin  [llmdorw)  of  the  Mishmi  HuU  Md 
Tibet,  and  the  so-called  Rocky  Mountain  goat  (Onrmmtus)  of  North 
America,  which  is  the  sole  transatlantic  representative  of  the 

> antelopes,  if  indeed  it  be  entitled  to  be  called  an  antelope  at 

'.u.  (*-'-) 

Antequera,  a city  of  Sjwin,  province  of  Malaga. 
28  miles  N.  of  .\UUga.  Since  1890  » thriving  industry 
has  hem  created  by  leetroot  and  cane-sugar  fetorM*.  em- 
ploying several  thousand  hands.  Population.  24.28,. 


ALTHOUGH  corals  have  been  familiar  objects  since 
the  days  of  antiquity,  and  the  variety  known  as  the 
precious  red  coral  has  been  for  a long  time  an  article  of  com- 
merce in  the  Mediterranean,  it  was  only  in  the  18th  century 
that  their  true  nature  and  structure  came  to  be  understood. 

By  the  ancients  and  the  earlier  naturalists  of  the  Chris- 
tian era  they  were  regarded  either  as  petrifactions  or  as 
plants,  and  many  supposed  that  they  occupied  a position 
midway  between  minerals  and  plants,  The  discovery  of 
the  animal  nature  of  red  coral  is  due  to  J.  A.  de  Peyssonel,  j simple  cavity,  as  i 


ANTHOZOA. 

like  in  transverse  section.  At  each  end  of  the  oval  there 
is  a groove  lined  by  specially  long  vibratile  Clllft.  lfs^ 
grooves  are  known  as  the  wfrw  and  sulculus,  and  wi  *' 
more  particularly  described  hereafter.  The  elongation  of 
the  mouth  and  stomodwum  confer  a bilatenl  symmetry 
on  the  body  of  tbe  zooid,  which  is  extended  to  otter 

organs  of  the  body.  In  Actinia,  as  in  all  AnthoMon 
zooids,  the  ccelen- 


tcron  is  not 


Hydroid,  but  is 
divided  by  a num- 
ber of  radial  folds 
or  curtains  of  soft 
tissue  into  a corre- 
*1  winding  number 
of  radial  chambers. 
These  radial  folds 
an*  known  as  me- 
i tenteries,  and  their 
position  and  rela- 
tions may  lx.‘ 
understood  by  re- 


unaersioou  uy  re-  , , ..  __.4i„n  m «* 

r . * pm.  1 Diagram rn» tie  lougltinJItiw  I 

fere  nee  to  figs.  1 Antliozoan  auoUI.  m.  ro^ntu,r>.  token's 
and  2.  Each  me-  «*,  A <«»"" 


a native  of  Marseilles,  who  obtained  living  specimens 
from  the  coral  fishers  on  the  coast  of  Barbary  and  kept 
them  alive  in  aquaria.  He  was  thus  able  to  see  that  the 
so-called  **  flowers  of  coral  ” were*  in  fact  nothing  else  than 
minute  polyi*  resembling  sea-anemone*.  His  discover)’, 
made  in  17*27,  was  rejected  by  the  Academy  of  Sciences 
of  France,  but  eventually  found  acceptance  at  the  hands 
of  the  Royal  Society  of  London,  and  was  published  by 
that  body  in  1751.  The  structure  and  classification  of 
|s)lyps,  however,  were  at  that  time  very  imjierfectly  under- 
stood, and  it  was  fully  a century  before  the  true  ana- 
tomical characters  and  systematic  position  of  corals  were 
placed  on  a Hecure  basis. 

The  hard  calcareous  substance  to  which  the  mime  coral 
is  applied  is  the  supporting  skeleton  of  certain  members  ana  2.  i\stcn  me-  «t,  wnsw*1*.  Hnsrflv 

of  the  AiUhosoc i,  one  of  the  classes  of  the  phylum  Ccelen-  sentery  is  attached  mtuKteTi**, 
tera.  The  most  familiar  Anthozoan  is  the  common  sea  by  its  up]*er  mar-  , t • -*- 

anemone,  Actinia  equim e,  L.,  and  it  will  serve,  although  gin  to  the  peristome,  by  its  outer  margin  to  e ^ 

it  does  not  form  a skeleton  or  com  Hum,  as  a good  example  wall,  and  by  its  lower  margin  to  the  Isisal  disc.  A ^ ^ 

"f  the  structure  of  a typical  Anthozoan  ]iolyp  or  zooid.  number  of  mesenteries,  known  as  complete  mesenteries^  ^ 
The  individual  animal  or  zooid  of  Actinia  equina  has  the  attached  by  the  upper  j>arts  of  their  internal 
form  of  a column  fixed  by  one  extremity,  called  the  bate,  the  stomodseum,  but  below  this  level  their  edge*  hang 
to  a rock  or  other  object,  aud  Inuring  at  the  opposite  in  the  crelenteron.  Other  mesenteries,  call*®  mtX>mP  ’ 
extremity  a crown  of  tentacles.  The  tentacles  surround  an  are  not  attached  to  the  stomodieum,  and  their  in 
area  known  as  the  peristome,  in  the  middle  of  which  there  margins  are  free  from  the  peristome  to  the  has*  * 

U an  elongated  mouth-opening  surrounded  by  tumid  lip*.  The  lower  part  of  the  free  edge  of  every 
The  mouth  docs  not  open  directly  into  the  general  cavity  whether  complete  or  incomplete,  is  thrown  into  null i • 

of  thclKdy,  a*  is  the  cue  in  a hydrozoan  jxilyp,  but  into  | puckers  or  folds,  and  is  furnished  with  “ f 
a snort  tube  called  the  itomoifaum,  which  in  its  turn  opens  ! thickening  known  as  a mesenterial  filament,  1«  t 
below  into  the  general  body-cavity  or  ccelenteron , In  ductivc  organs  or  gonads  are  borne  on  the  . 

{^TJ^  ltf  a^*  n,ost  generally,  though  not  the  germinal  cells  being  derived  from  the  ‘nner  - 

mvarrabl),  in  Anthozoa,  the  stomoilaium  is  not  circular,  or  endoderm.  , n- rf 

but  is  compressed  from  Hide  to  side  so  as  to  be  oval  or  Blit-  Tn  common  with  all  Codcnteratc  animals,  the  wa  * 
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the  columnar  body  and  also  tho  tentacles  and  peristome 
of  Actinia  are  composed  of  three  layers  of  tissue.  The 
external  layer,  or  cctodei'm,  is  made  up  of  colls,  and  con- 
tains also  muscular  and  nervous  elements.  The  pre- 
]M>uderating  olements  of  the  ectodermic  layer  are  elongated 
columnar  cells,  each  containing  a nucleus,  and  bearing 

cilia  at  their  free 
extremities.  Packed 
in  among  these  are 
(/land  cell a,  sense  cell*, 
and  cnidofAatts,  The 
last-named  are  Bjieci- 
ally  numerous  on  the 
tentacles  and  on  some 
other  regions  of  the 
body,  and  produce  the 
well-known  “thread 
cells,”  or  nemato-cysU, 
so  characteristic  of 
the  Coulentcra.  The 
inner  layer  or  endo- 
derni  is  also  a cellular 
layer,  and  is  chiefly 
made  up  of  columnar 
cells,  each  1 Hearing  a 
cilium  at  its  free  ex- 
tremity and  termin- 
ating internally  in  a 
long  muscular  tilin'. 
a _ ......  , . Such  cells, madcap  of 

f i®.  i-—l,  Portli.n  of  epithelium  from  the  ten-  ...  , , * 

tarin  of  an  Actiuiiui,  iLowIng  three  «aj>jwirt:nu  epithelial  Him  mUSCU* 
ci4  one  senxn  cell  (^').  2,  A ciitdobUst  }.,  »•  are 

with  enclosed  nermUocj»t  from  U*>  nine  *,**1-  , COn,l>OIJtUl"S  “re 

men.  a ami  l.  Two  firms  of  gland  cell  from  known  a»  eplthellO- 

Um- f(«,  fth,  KpUhclto-iimaeutar  t ,, 

oriU  from  the  tentacle  in  lUfferetit  ttaUe  of  mUSClllaT  cells.  Ill 
eontration,  5e,  An  eplthelia-tnww-nUr  cetl  Actilliaus  tile  epi- 
from  the  e&iltHlcnn,  containing  * *yrnbfc»lle  , ,, 

moxanthella.  fi,  A flungl'ron  cell  from  Iho  thellO-IIlUSCUlttr  CCllS 

k^TiX^.)  lh*  <AtlCT  °*  “•  of  the  endodem  are 

crowded  with  yellow 
spherical  bodies,  which  are  unicellular  plants  or  Algai,  living 
symbiotically  in  the  tissues  of  the  zooid.  The  endoderm  con- 
tains in  addition 
gland  cells  anil 
nervous  ele- 
ments. The 
middle  layer  or 
mesoglcea  is  not 
originally  a cel- 
lular layer,  but 
a gclatinoid 
structureless 
substance,  secre- 
ted by  the  two 
cellular  layers. 

In  tho  course  of 
development,  3 
however,  cells 
from  the  ecto- 
derm and  endo- 
derm may  mi- 
grate into  it.  Fm.  a —An  rx]AlMto<|  Alrynitarian  zooid.  Mhowing  Urn 
111  Arfinin  month  nurmnnili'd  by  eight  pinnate  tentacle*.  »f. 

ACfinru  ■loBodmua  in  the  centre  of  On1  tran-jorvut  body; 
P/Nind  the  meso-  *K,  mesenteries ; o#n,  asulear  mr*ent*riea  ; It, 

glma  consists  of  rubr*ed' 

hne  fibres  iiulnddcd  in  a homogeneous  matrix,  and  be- 
tween the  fibres  are  minute  branched  or  spindle-shaped 
cells.  For  further  details  of  the  structure  of  Actinians, 
the  reader  should  consult  the  work  of  O.  and  R. 
Hurt  wig  (9). 

The  Anthozoa  are  divisible  into  two  sub-classes,  sharply 
marked  off  from  one  another  by  definite  anatomical  char- 


acters. These  are  the  Alcyonabia  and  the  Zoaktharia. 
To  the  first-named  belong  the  precious  red  coral  and  its 
allies,  tho  sea-fans  or  Gorgoniae ; to  the  second  belong  the 
white  or  Madrcporarian  corals. 

-AJcyonaria. — In  this  sub-claw  the  zooid  (Fig.  3)  baa  very  con- 
stant  anatomical  characters,  differing  in  sumo  important  respects 
from  tho  Actiuuui  zooid,  which  has  been  taken  as  a type.  There  is 
only  one  ciliated  groove,  the  sulcus,  in  the  stomodanun.  There 
are  always  eight  tentacloa,  which  are  holtow  and  fringed  on  their 
sides,  with  hollow  projections  or  pinxuo  ; and  always  eight  mcneu- 
tcries,  all  of  which  are  complete,  inserted  on  the  siomodarum. 
The  mesenteries  arc  provided  with  well  - developed  longitudinal 
retractor  muscles,  supported  on  longitudinal  folds  or  plaits  of  tho 
meaogkea,  no  that  in  erosK-soction  they  have  a branched  appear- 
ance. These  wusrit-bannera,  as  they  are  railed,  have  a highly 
characteristic  arrangement ; they  are  all  situated  on  those  faces  of 
the  mesenteries  which  look  towards  tho  sulcus  (Fig.  4).  Each 
mesentery  has  a filament  ; hut  two  of  them,  namely,  tho  pair  farthest 
from  the  sulcus,  are  longer  than  the  red,  and  have  a different  form 
of  filament.  It  has  been  shown  that  these  aaulcar  filaments  are 
derived  from  the  ectoderm,  the  remainder  from  the  endoderm. 
Tho  only  exceptions  to  this  structure  are  found  in  the  arrested  or 
modified  zooitls,  which  occur  in  many  of  the  colonial  Alcyonaria. 
In  these  the  tentacles  are  stunted  or  suppressed  and  the  mesenteries 
are  ill-developed,  but  the  sulcus  is  unusually  large  and  has  long 
cilia.  Such  modified  zooid  a arc  called  siphonozooids,  their  function 
being  to  drive  currents 
of  fluid  through  the 
canal  - systems  of  the 
colonies  to  which  they 
I tricing.  With  very  few 
exceptions  a calcareous 
skeleton  is  present  in 
all  Alcyonana ; it  usu- 
ally consists  of  spicules 
of  carbonate  of  lime,  j 
each  Spicule  ln-ing  1 
formed  within  an  ecto-  ; 
dermic  cell  (Fig.  3,  B).  , 

Most  commonly  the  ■ 
spicule  - forming  cells 
jicvrt  out  of  the  ectoderm 
and  are  imbedded  in  tho 
mesoghra,  where  they 
may  remain  separate 
from  one  another  or  may 
be  Awed  together  to  form 
a strong  mass.  In  ad- 
dition to  the  spicular 
skeleton  an  organic 
horny  skeleton  is  fix-  F,n-  A Transverse  section  of  an  Atcyonarem 
. _ _ . . suowl.  nn,  iuc*«iteriw ; sui,  muscle  ImJin-r*  ; 

qtiently  present,  eitlur  ir,  mira ; at,  stomndtruin. 
ill  the  form  of  a horny 

external  investment  (Oormilaria),  or  an  internal  axis  (Gorgonia). 
or  it  may  form  a matrix  in  which  spicules  are  imbedded  (Keroeidoa. 
Melitodes). 

Nearly  all  the  AJcyonaria  are  colonial.  Four  solitary  species 
have  been  described,  viz.,  Haimrn fuMehria and  If.hyalina,  Jlartta 
elegant,  and  Monoxenia  Danrinii ; but  it  ia  doubtful  whether  these 
are  not  tho  young  forms  of  colonies.  For  the  present  the  solitary 
forms  may  t#»  placed  in  a grade,  I*rc(aln/onaeea  ; and  tho  colonial 
forms  may  he  grouiied  in  another  grade,  Synn/eipmi(*a.  Every 
Alcyouarian  colony  is  developed  by  budding  from  a single  larwit 
zooid.  The  buds  are  not  direct  outgrowths  of  the  body -wall,  but 
are  formed  on  tho  eourHos  of  hollow  nut  growths  of  the  haw?  or 
body- wall,  culled  &>lenin.  These  form  a more  or  less  complicated 
canal  system,  lined  by  endoderm,  and  communicating  with  the 
cavities  of  the  zooids.  Tho  most  simple  form  of  budding  is  found 
iu  the  gemw  Cotnulariet,  iu  which  the  mother  zooid  gives  olF  from 
its  Ijoso  one  or  more  simple  radiciform  outgrowths.  Each  out- 
growth contains  a single  tube  or  solenium,  and  at  a longer  or 
shorter  distance  from  the  mother  zooid  a daughter  zooid  ia  formed 
as  a hud.  This  gives  off  new  outgrowths,  and  these,  branching 
and  anastomosing  with  one  another,  nuiy  form  a network,  adhering 
to  stones,  corals,  or  other  objects,  from  which  zooids  arise  at  intervals. 
In  Clavutaria  and  its  allies  euch  outgrowth  contains  several  solemn, 
and  tho  outgrowths  may  take  the  form  of  flat  cxjsinsioiis,  com- 
imtud  of  a number  of  solonial  tuhea  felted  together  to  form  a 
Lamellar  surface  of  attachment.  Such  outgrowths  are  called 
tioimts,  and  a stolon  may  be  simple,  contain  only  one  solenium, 
as  in  Comuiaria,  or  may  be  complex  and  built  up  of  many  soleniu, 
as  in  Clatmhrin.  Further  complications  arise  when  the  lower 
walls  of  the  mother  zooid  become  thickened  and  interpenetrated 
with  solonia,  from  which  bud*  are  developed,  bo  that  lobow,  tufted, 
or  branched  colonies  are  formed.  The  chief  orders  of  the  Hyn- 
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atcyonacea  are  founded  upon  the  different  architectural  feature* 
of  crilfinics  produced  by  different  modes  of  budding.  We  recognize 
nix  orders — the  Stolon IFKB  A.  ALCTONACKA,  PuniAXOJIlA,  Axi- 
FKKA,  SniiCBOTQKtA,  and  CvKOTfllCAUA. 

Iti  the  order  StoiziNIfkiia  the  molds  spring  at  intervals  from 
branching  or  Unicllur  stolons,  anrl  an*  usually  fn*c  fmm  one  another, 
except  at  their  bases,  hut  in  some  cast*  horizontal  snh-nia  arising 
at  various  heights  from  the  body- wall  may  place  the  more  distal 

portions  of  the  zooids  in 
communication  with  one 
Another.  In  the  genus 
J'ul/ifxmi  throe  hori- 
zontal wdenia  unite  to 
form  a st-rits  of  hori- 
zontal platforms  ( Fig.  fi). 
The  otiler  comprises  the 
families  Corn  uln  riuht , 

1 Syriiujoporuias,  Tu?nj*>- 
rvdt r,  and  Fbvo§UitU*. 
In  the  first -named  the 
sootds  are  united  only 
by  their  Ikum*  and  the 
skeleton  consists  of  louwe 
spicules.  Ill  the  Tubiftu- 
ndtz  the  spicmlea  of  the 
proximul  part  of  the 
body-wall  are  fu-^d  to- 
gether to  form  a firm 
tube,  the  eorallitc,  into 
which  the  distal  mrt  of 

the  lucid  can  be  re- 

tracted. The  corallitrs 
are  connected  at  inter- 
Fto.  A.— A Sketsten  »f  a young  colony  of  TitM-  v»la  by  horizontal  plat- 
reni  purjiarta,  <*»  *tehjn  ; /*.  B.  forms  containing  aolcma, 

Ulagrammatte  longitudinal  section  or  a coral-  »i„,  |„v„|  nui.\\ 

!■«-.  1.0  plAtioni.H,  au<l  t'”'  Ic'd  ul  <uh 

and  cu|»-*baped  UbqW,  f.  (ARer  II icksnii.)  platform  the  cavity  of 
the  coral (ite  ia  divided 
by  a transverse  calcareous  partition,  either  flat  or  cup-shaped,  called 
a l*ibula.  Formerly  all  coral*  iu  winch  tabula*  are  jirewnt  were 
rlaaard  together  as  Tabu U ta,  but  Tubipora  is  an  undoubted  Alcyo- 
uarisn  with  a lamellar  stolon,  and  tin*  structure  of  the  frost]  genus 
Syringopora,  which  has  vertical  eorallitc*  united  by  horizontal 
snlctiia.  clearly  show*  its  affinity  to  Tubipora.  The  Favoaitid**,  a 
fosail  family  from  the  Silurian  and  Devonian,  have  a massive 
eurallum  comiKmol  .if  nimuruiM  polygonal  onrallitM  clim-ly  (nt-ked 
together.  The  cavities  of  adjacent  coral li tea  communicate  hv 
means  of  numerons  perforations,  which  appear  to  represent  aoh-uU. 
nud  numerous  transverse  tabula*  are  also  present.  In  Facanlt* 
hemis]>h(mr*i  a number  of  radial  spine*.  projecting  into  the 
eorulT  ^ give  it  the  apjn-arance  ol  a m&drejiomrhiti 

Iu  the  older  A i.c  Yu  naif., \ the  colony  eonniMs  of  hunches  of 
elongate  cylindrical  xookls,  whom?  proximal  portions  era  united  hv 
nob-ma  and  compacted,  l.v  fusion  of  their  own  walls  and  Uiom*  of 
the  solenia,  into  a fleshy  mao.  called  the  ere nem  h vino.  Thus  the 
emtiMic hyma  forma  a stem,  sometimes  branched,  from  tlio  surface 
Of  which  the  free  portions  of  the  nmida  project.  The  skeleton  of 
the  Alevonacea  consists  of  «e|Ntmto  calcareous  anfeulcs,  w hich  are 
often  especially  u the  XspUtbTidie.  so  abundant  and  so  rloaelv 
interlocked  aa  to  fonn  a tolerably  firm  aud  hard  armour.  The 
order  com  prises  the 

families  XenivLr, 

<-ifunuJrr,  and  Xcphlhjf- 
ida.  A let  ion  iuwt  digi- 
tal urn,  a pink  digitate 
form  noptilurly  knuwn 
as  “ dead  men's  lin- 
gers,” is  cmiimon  in 
1 0-20  fathoms  of  water 
off  the  Knglish  ousts. 

In  the  order  F»Kti>* 

AXON  1 A the  colonic.*  lire 
upright,  and  branched, 
consisting  a number 
of  short  zoo  ids  whose 
provumil  ends  are  ini- 
“dded  in  a crenen- 
chyma  containing 
numerous  ratnjfviujr 

solenia  ami  spicules.  , - - ... 

I he  rccm>nchvuri  is  »e  lowrr  Jart  cif  ttie  lljfnni  u>«»  curtf-x  lias  been 

■ *■ 

!hoI/o!!l!l*ani?'in1I1,rl!'''  ’V'"  w"*’“s  I :"'  pwwiiml  moi.  ii,..  of 


■ Pori  km  «fs ; colon jr  of  ftrniBftm  rvhrui*. 
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those  iu  the  cortex,  and  in  some  forms  the  spicules  ore  cemaitcd 
together  to  form  a luinl  supporting  axis.  There  are  four  fiw.il** 
of  pM'iuIaxonia  tlm  Briareuhr,  Srlr rogoryuitt,  J/tltiaiidit,  urn! 
Corallidar.  In  the  first-named  the  medulla  is  j«erctrsted  by  solenia 
aud  forms  an  imliutinct  axis  ; in  the  remainder  the  medulla  i< 
j devoid  of  Bolen  is,  and  in  the  Jl'iitodida  and  Coral*  nil*,  it  fuMi.t 
| a deiiso  axis,  which  iu  the  MtliMidee  COlUUtS  of  al tenia te  tab 
j care< iii»  and  horny  joints.  The  precious  red  coral  of  csnuncKt, 

I Coral l ium  rubrun t (Fig.  Ok  a member  of  tlio  family  CmUiiir, 
is  found  at  rfrpttis  vaiying  from  15  to  120  fathoms  in  the  Meditet 
I rancan  Sea,  chiefly  on  the  African  coast.  It  owes  its  cimiinrras] 

1 value  to  tlio  beauty  of  its  hard  n-d  calcareous  axis,  which  iu  life  » 
covered  by  u cortex  in 
which  tfii*  ]iMxiiuul 
moieties  of  the  molds 
are  iiuliedded.  Coral- 
Hum  nibrum  has  been 
the  subject  of  a beauti- 
fully - illustrated  me- 
moir by  dc  Iju'azt* 

Ibithiera,  which  should 
tic  consulted  fur  detail* 
of  anatomy. 

Tlio  Axifkua  corn- 
I prises  those  comls  that 
! have  a horny  or  calci- 
liod  axis,  which  in  |<o*i-  • 
tiou  correHiKiini*  to  the 
axis  of  the  I Vtidaxouiu, 
but,  unlike  it,  is  never 
formed  of  filled  *liic- 
uK-h  ; the  iiic»t  familiar 
example  in  the  pink 
sen-fan,  dor  iron  ia  Caro- 
hnii,  which  is  found  in  yM  7.— Ttin  ww-Cbd  (forfonit*  Cardins). 
abimdance  ill  10-25 

fathoms  of  water  off  the  Kngli-di  ooaota : Fig-  7).  In  this  order  the«w 
in  formed  as  an  iugrnwih  of  thu  ectodenu  of  the  of  t|,e  nnjlbf-r 
zuoid  of  the  colon v,  the  cavity  of  the  ingrowth  being  tilled  by  * 

homy  suWtauce  Kflitw 
by  thu  ectoilereu  In 
(jor^onitt  the  axis  re- 
inains  homy  throughout 
life,  but  in  many  I'1!"1* 

it  is  further  stn‘tietli*,«ftl 

by  a depceit  of  ralrawon* 
matter.  In  the  bmily 
hiding  the  axis  eonri-rts 
of  altcnute  ecgjmitU  of 
homy  and  cakwmm* 
substance,  the  l«n*r 
being  amorphous. 
onler  cootains  six  h®1' 
lies  — tin*  Jkts)tyHyid*> 
f.sidit,  Primnoidtr,  il«r^ 
ctidir,  PlfTaurulr,  od'1 
Qoryonidat, 

In  the  order 
CHDTOKU  til'- 

t,y  3 ptailv-tl 
mother  z*x>i<l,  and  tin- 
daughter  rooids  ate 
borne  as  lateral  bads  a» 
the  stem.  In  ^ 
tion  jMipkwvr*  to* 
< olouics  are  upright  *wl 
branched,  springing  fro>»» 
nu-mbranoua  or  rstnrty- 
ing  stolon’*-  Thev  «•* 
semble  and  ut  jw*V 

allied  to  certain  families 
of  the  t^oniulariida*. 

fi  ring  from  them  uiilvi" 

mode  of  budding  am-  »' 
the  disposition  of 
daughter  WK-ids  rouna  a 
central,  mwh^WJP1” 

aoTnla  fbotjAorm  from  mother  ninii- 

Ct.  ftthr  mtlUMla.  tion  contain*  two  wnn 

n»*-lii*  tfjriiis  a single  the 

■ fw-  tbe  CorlegBVtt*- 

second  seciw® 

I tbe  /V»i not ula*'ttt  or  Frn-t»7ii8,  which  are  remarkable  rem  ^ 

. fact  that  the  colony  is  not  fixed  by  the  b***  “ 
other  object,  but  ia  imbedded  in  wmd  or  mud  by  ll'e  Pr'  . j 
I P0*tUm  «f  the  stem  known  as  tin*  juduudc.  In  tiia  .1 


F10.  A,  Colony  of  h 

tlio  :n-Lu  ;u  |i  ..| v,l 
M.  Sectioft  of  the  n 
pimu.  n.  usns : h,  inctaniclil'liul. 
rschulial,  if,  paraiMhi>iUI  stem  cauau. 
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grail*  Pranatiil.  (Fig.  8),  ll.  oolonj  look,  like  . feather  haring  a 
*t«n,  divisible  into  an  upper  moiety  or  rachia,  bearing  lateral  oentral 
leaflets  (pinna*),  and  a lower  peduncle,  which  is  sterile  and  imbedded 
in  sand  or  mud.  The  Stem  represent*  a greatly  enlarged  and 
elongated  mother  zooid.  It  is  divided  longitudinally  by  a partition 
separating  a so-called  •'ventral  " or  prorachidial  canal  from  a 
Bo-oallwl  • dorsal  ‘ or  meUrachidial  canal.  A rod-like  supporting 
axis  of  pwruliar  texture  is  dcvelojjed  in  the  longitudinal  partition, 
and  a longitudinal  canal  is  hollowed  out  on  either  aide  ofthe  axis 
in  the  substance  of  the  longitudinal  partition,  so  that  there  are 
four  steiu-cahols  in  all.  The  prorachidial  and  metaraehidiol  aspect* 
of  the  rachis  are  sterile,  but  the  sidea  or  paramchidus  bear  numerous 
daughter  zooids  of  two  kinds— <l)  fully- formed  autuxooida,  (2)  amall 
stunted  siplumozooid*.  Tbe  pinna*  are  formed  by  the  elongated 
autozooida,  whose  proxitnal  {tortious  are  fused  together  to  form  a 
leof-Iike  expansion,  from  the  upper  edge  of  which  the  distal  ex- 
tremities of  the  zooids  project.  The  siphonozooids  are  very  numerous 
and  be  between  the  base*  of  the  pinnze  on  the  pararadiidra; 
they  extend  also  on  tho  prorachidial  and  roetarachidial  surface*. 
The  oalcareoua  skeleton  of  the  Penuatulaoca  consist*  of  scattered 
««Ciiks,  but  in  one  specie*,  Protoeaulcm  molle,  spicules  arc  absent 
Although  of  great  interest  the  Penoatulacea  do  not  form  an  enduri  ng 
t0,,_^,r  * <cora^> " **>■ d need  not  be  considered  in  detail  in  this  place. 

Tltc  order  OaxoimcALIA  is  represented  by  a single  living  tpocica, 
Heltopttra  arm lc a,  which  differs  from  all  recent  Alcyonaria  in  the 
fact  that  its  skeleton  is  not  comjMacd  of  spiculeo,  but  is  formed  a* 
a accretion  from  a layer  of  colls  called  oaliooblasts,  which  originate 
From  the  ectoderm.  The  coraUum  of  Heliopora  is  of  a blue  colour, 
and  haA  the  form  of  broad,  upright,  lobod,  or  digitate  masses  flattened 
from  side  to  aide.  The  surfaces  are  pitted  all  over  with  Perforations 


Pro.  A,  Portion  of  the  mirCsceof  a ookwijr  of  HtUoptrra  nrrulea  magnified, 
two  eallCM  and  the  surrounding  eanenchynul  tulie*.  B,  Rtsiile 
wold  with  the  adjacent  soft  tiaane*  aa  wen  after  removal  of  the  skeleton  by 
decwciflcaUon.  Zb  the  distal,  and  Iff*,  the  proximal  or  Intncalicular 
portion  of  the  mold  ; ec  ectoderm  ; et,  ctrncDcbymal  tube*  ; «,  superficial 
netwQtk  of  aotsBi*. 

kind*,  riz.,  larger  star- shaped  cavities,  called  calk**,  in 
which  the  zooids  are  lodged,  and  very  numerous  smaller  round  or 
polygonal  apertures,  which  in  life  contain  a*  many  ahort  unbranched 
tohea,  known  as  the  cccnenehymal  tuba  (Fig.  ft,  A).  The  walls  of 
the  calicos  *nd  camenchymal  tube*  ore  formed  of  flat  plates  of 
ealcite,  which  are  so  disposed  that  the  walla  of  one  tube  enter  into 
the  composition  of  the  walls  of  adjacent  tubes,  and  the  walls  of  the 
calict*  are  formed  by  the  wall*  of  adjacent  crenenchvmal  tubes. 
Thus  the  architecture  of  the  Helioporid  colony  din  era  entirely 
from  such  forma  as  Tubiporm  or  Favosites,  in  which  each  corallito 
has  its  own  distinct  ana  proper  wall.  Tbe  cavities  both  of  the 
cuioca  and  cccoenchymal  tubes  of  Heliopora  are  closed  below  by 
? °rt*«ntal  partitions  or  tabular,  hence  tho  genus  was  formerly 
included  in  the  group  Tabulata,  and  was  supposed  to  belong  to  the 
xnadreporariau  corals,  both  because  of  its  lamellar  skeleton,  which 
resemble*  that  of  a Madrepore,  and  because  each  calicle  has  from 
twelve  to  fifteen  radial  partitions  or  septa  projecting  into  its 
cwwtty.  The  structure  of  the  zooid  of  Heliopora^  however,  is  that 
or  a typical  Alcyonorian,  end  the  septa  have  only  a resemblance  to, 
Iwit  no  real  homology  with,  the  similarly-named  structure*  in  madro- 
corals.  Htliopora  camtlea  is  found  between  tide-marks  on 
the  shore  platforms  of  coral  islands.  The  order  was  more  abundantly 
represented  in  Paleozoic  times  by  the  Heliolitide  from  the  Upper  and 
|x>w«r  8ilurian  and  the  Devonian,  and  by  tbe  Thecidm  from  the  Wen- 
1 k ,®efl^5ne*  Hdioliles  porotu*  tho  colonies  had  the  form  of 
spheroidal  masses;  the  calicos  were  furnished  with  twelve  pecudoeopta, 
the  ctcnenchvma)  tabes  were  more  or  loss  regularly  hexagonal. 
Zoantharta.  — In  this  nib-class  the  arrangement  of  the  mesenteries 
his?*?1  l°  * £re*t  ^**1  of  roriation,  but  all  the  type*  hitherto 
oiMtnrml  may  be  referred  to  a common  plan,  illustrated  by  the 
.iving  gcnM  Edtcanhin  (Fig.  10.  A,  B).  This  is  a small  aolitajy 
ion*1  Ik™**1  which  ^VM  embedded  in  sand.  It*  body  is  divisible 
w three  portions^  an  tipjwr  capitulum  bearing  the  mouth  and 
ntacles,  » median  sexpu*  covered  by  a friable  cuticle,  and  a terminal 
/wy*a  which  is  rounded.  Both  capitulum  and  physa  can  be  retracted 


within  the  scapos.  There  are  from  sixteen  to  thirty -two  simple 
tentocK  but  only  eight  mesenteries,  all  of  which  are  complete, 
the  stomodsfum  u compressed  laterally,  and  is  furnished  with  two 
longitudinal  grooves,  a sulcus  aud  a auloulus.  The  arrangement  of 
tho  miiBcJe  lwnnens  on  tho  mesenteries  is  characteristic.  On  six  of 
the  mesenteries  the  muucle-bsanere  have  the  same  position  as  in 
the  Alcyonana,  namely,  on  the  sulcar  laces  ; but  in  thetwo  remain- 
ing  mcaentoncs,  namely,  those  which  are  attached  on  either  side 
or  the  sulcus,  the  muscle-hanncre  are  on  tho  opixwito  or  sulcular 
“5"®*  .«  “ “ot  known  whether  all  the  eight  mesenteries  of 
Mwardna  are  developed  simultaneously  or  not,  but  in  the  youngest 
form  which  has  been  studied  all  tho  eight  mesenteries  were  present, 
but  only  two  of  them,  oamcly  the  aulco- laterals,  bore  mesenterial 
filaments,  and  *o  it  is  presumed  that  they  are  the  first  pair  to  bs 
developed.  In  the  common  sea-anemone.  Actinia  equina  (which 
has  already  been  quoted  as  a typo  of  Anthozoan  structure),  tbs 
mesenteries  are  numerous  and  are  arranged  in  eye  lea.  The  mesen- 
teries of  the  first  cycle  are  complete  (».«.,  are  attached  to  the 
■tomodamro),  are  twelve  in  number,  and  arranged  in  couples, 
distinguishable  by  the  position  of  the  muacle-hauncrs.  In  the  four 
oouplea  of  mesenteries  which  are  attached  to  tho  ride*  of  the 
elongated  stoniodwum  the  muscle  - banner*  of  each  couple  are 
turned  toward*  one  another,  but  in  the  sulcar  and  sulcular  couple*, 
known  aa  tbe  directive  mesenteric*,  the  muscle- banner*  are  on  the 
outer  faces  of  the  mesenteries,  and  *o  are  turned  away  from  one 
another  (nee  Fig.  10,  Oj.  Tho  space  enclosed  between  two  roeeen- 


Fio.  10. —A.  fdimnbta  e&snarwfti  (after  A AndreeV  «p,  capltnhnn ; ac, 
ueapus;  pA,  physa.  B.  Tnnivrw  section  of  the  same,  showing  the 
arrangement  or  the  mesnotertn*,  a,  anlcna ; W,  bqIotIub.  C,  Tnnsvena 
section  of  Haiatmpa,  <f,  d,  dlrwctire  laeseiiUrtes ; ft,  stcKUodienm. 


teriea  of  the  same  conple  is  called  an  entoarle ; the  space  enclosed 
between  two  mesen tones  of  a^ljiwent  couple*  is  called  an  eaocadc. 
The  second  cycle  of  mcaentoriea  consists  of  six  couples,  each  formed 
in  an  exooade  of  the  primary  cycle,  and  in  each  oouple  the  muscle- 
banners  are  vu~<t-vis.  The  tliird  cycle  comprises  twelve  couples, 
each  formed  in  an  exoccele  between  the  primary  and  secondary 
oouplea,  and  so  on,  it  being  a general  rule  (subject,  however,  to 
exceptions)  that  new  meaentorial  couples  are  always  formed  in  tho 
exoccelea,  and  not  in  the  entooedes. 

While  the  meaentorial  couples  belonging  to  the  second  and  each 
successive  cycle  ore  formed  simultaneously,  those  of  the  firet  cycle 
are  formed  in  successive  pairs,  each  member  of  a pair  being  placed 
on  opposite  sides  of  the  stomodsum.  Hcnoo  the  arrangement  in 
six  couples  is  a secondary  and  not  a primary  feature.  In  moat 
Actinian*  the  mesenteries  appear  in  the  following  order : — At  the 
time  when  the  stomodwom  is  formed,  a single  pair  of  mesenteries, 
marked  I,  I in  the  diagram  (Fig.  11,  A},  makes  ito  appearance,  divid- 
ing the  orelentoric  cavity  into  a smaller  sulcar  and  a largo  sulcular 
chamber.  The  muscle  - banners  of  this  pair  are  placed  on  tho 
sulcar  faces  of  the  mesenteries.  Next,  a pair  or  mcaentoriea,  marked 
II,  II  in  tho  diagram,  is  developed  in  the  sulcular  chamber,  its 
muscle  banners  facing  the  same  way  os  those  of  I,  I.  Tho  third 
pair  is  formed  in  the  sulcar  chamber,  in  close  connexion  with  the 
sulcus,  and  in  this  case  the  muscle-banners  are  on  the  sulcular 
faces.  The  fourth  pair,  having  its  muscle-banner*  on  the  sulcar 
faces,  is  developed  at  the  opposite  extremity  of  the  stomodjciun  in 
close  connexion  with  the  snlculua.  There  are  now  eight  mesen- 
teries present,  having  exactly  the  same  arrangement  as  inJSdw&rdsio. 
A pause  in  the  development  follow*,  during  which  no  new  mesen- 
teries are  formed,  and  then  the  six -rayed  symmetry  characteristic 
of  a normal  Actinian  zooid  is  completed  by  the  formation  of  the 
mesenteries  V,  V in  the  lateral  chamber*,  and  VI,  VI  in  the  suloo- 
latoral  chamber*,  their  muscle  - banner*  being  »o  disposed  that 
they  form  couples  respectively  with  II,  II  and  1,  I.  In  Adirna 
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iLSrr:  SSh  in  -*r  .f  fcn-tt-  torn,  with  the  Ifth  91  A(1““-  •»•*"—■— 

thu  suiculo-laberal  couple*  of  the  adult. 


Fig.  11. -A,  Diagram  showing  U»e  w^wncc  of  roroentertal  deridopment  in  an 
AeUDiAR.  B,  IHagrauunatlc  bWlWie  action  of  GoouCtliwa  pniijeni. 

As  far  os  the  anatomy  of  the  zoo  id  ia  concerned,  the  m°j<lT^. 
the  stony  or  madreporarian  corwU  agree  exactly  with  the  goft-ljodicd 
ActhrfaiUk  such  as  Actinia  tquitui,  noth  in  the  number  Mid  arrange- 
ment of  the  adult  mesenteries  and  in  the  order  of  development  of 
the  first  cvclc.  The  few  exceptions  will  be  desalt  with  later,  but  it 
may  Ik  stated  here  that  even  in  these  the  first  cycle  of  si*  couples 
of  mesenteries  ia  ala-ays  formed,  and  in  all  the  case*  which  have 
been  examined  the  course  of  development  described  above  ia 
followed.  Them  am,  however,  several  groups  of  Zoantharia  in 
which  the  mesenterial  arrangement  of  the  adult  differa  widely  from 
that  just  described.  But  it  ia  tioesible  to  refer  all  these  owes  with 
more  or  less  certainty  to  the  Eawardaian  type. 

The  order  Zoanthidka  comprises  a number  of  toft* bodied 
ZoMithariani  generally  encrusted  with  sand.  Externally  they 
resemble  ordinary  sea  - anemones,  but  them  is  only  one  ciliated 
groove,  the  sulcus,  in  the  stomodamni,  and  the  mesenteries  are 
arranged  on  a peculiar  pattern.  Tho  firnt  twelve  mesenteries  am 
disposed  in  couple*,  *an  a do  not  differ  from  those  of  Actinia  except 
in  size.  The  mesenterial  pains  I,  II,  and  III  are  attached  to  the 
stomodseum,  and  am  called  macro  mesenteries  {I’ig.  12,  B),  but  1\ , 
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rE,v  IS  -A.  OriaMIliu  uJibirlM  (aftir  A.  Andrei).  n.  Ttwwrw  y-*.^ 
tie  ■'  nodreui  . -I  tli«  sulCQltw,  ti.  *0  toi*™*"!  Urfl  ,( 

mmv***.  C,  Orel  ..poet  J V ^ 

Onu.ll., re,  «lth  •«  mu*'  W-  D.  ^«SrS 

Til.  nutnmU.  Indict.  tho  unle.  "I  diretoiinnat  of  t»"  tnaeotoim. 

Tho  order  AvOTATHIOEA  i»  i nell -defined  group  whme 
aw  more  obscure.  The  tv,-  form,  ArUifMa  *«"“  <!*  "j 
forms  uborewent  colooit*  connlxtfng  of  >««»  S 

in  a Kindle  series  alotiK  one  eurfuce  of  a branched  honij 
™id  ha,  six  tentacles  ; tie  .to«,od*nm  H » 
sttlntm  and  nkalua  nre  very  feebly  remreutert.  Tb  re  Me  1 M 
mesenteries  in  which  tho  musculature  is  » little  dc  _P^“ . ^ 

bo  almost  indistinguishable  The  mlcsr  mil  «W" 
manterice  are  short.,  tie  sulw  lat.-r.il  Mid  mkreto-Wttn.1  i»u»  «- 
a little  longer,  but  the  two  tmnurcno  are  very  lsrge ud *»  t 
only  mesenteries  wild  b**r  yonad*.  Aa  lire  de  “ P*“f“  L„  tlr 
Antipath  idea  is  unknown,  it  t*  impossible  to 


Fio.  12. — A,  Zoanthld  colony,  showing  tho  expanded  SOOida  B,  Diagram  : 
allowing  Uie  nmuignment  of  rasMatenva  Ins  young  Zonnthid.  Diagram  j 
•hawing  tint  arnuijpnnonl  or  uieoculcrte*  In  an  adult  ZtMDtbid.  1,  4,  S,  4,  i 
Edwordslaa  mescDUiries. 

A',  and  VI  are  much  shorter,  and  are  called  micromescntrrics. 
The  sulrteqnent  development  is  peculiar  to  tho  group.  New  mesen- 
teries are  formed  only  in  tho  auko*  lateral  exoeades.  They  are 
formed  in  couples,  each  couple  consisting  of  a macromcsentery  and 
a micromeeeotcry,  disposed  so  that  tho  former  is  nearest  to  the 
sulcar  directives*.  The  derivation  of  the  Zoantliidea  from  an 
Edwardsia  form  ia  sufficiently  obvious. 

The  order  Obriakthidka  comprises  a few  soil ‘bodied  Zoan- 
tharlatia  with  rounded  ab»rul  extremities  pierced  by  pores.  They 
have  two  circlets  of  tentacles,  a labial  ami  a marginal,  ami  there  ia 
only  one  ciliated  groove  in  the  atomodieum,  which  appears  to  be 
the  sulculus.  The  mesenteries  are  numerous,  and  the  longitudinal 
muscles,  though  dtxlitiguUhahlr*,  are  *►  feebly  developed  that  there 
are  no  muscle  - banners.  The  larval  forma  of  the  type  genus 
CfenaafAm  float  freely  in  the  e*'n,  and  were  once  considered  to 
ltelong  to  » acjmmte  genus,  Arachnaeti*.  In  this  larva  four  pairs 
of  meiumtcries  having  the  typical  Edwarelsian  arrangement  mre 
aeveloped.  In  the  same  aequenoe  as  in  lihodactiR  but  tho  fifth 
and  sixlh  jjairs,  iunteaf]  of  forming  couples  with  the  first  and 
second,  arise  in  the  sulcur  chamber,  the  fifth  jjair  inside  the  fourth, 
OI{ , , V 9lx*k  l*1*1"  inside  the  fifth.  New  meaeutories  are  continually 
aitdcd  in  the  eulcar  chamber,  the  seventh  pair  within  the  sixth,  the 


Kio.  14.— A,  Portion  of  a colony  of  : 

and  a*»  of  tho  name  mapiMed.  w.  «“"f‘ 

axis.  C,  Tranvew  f«tiuli  through  tfi* 

if,  stoiQnda-uu  ; or,  ovary.  ^ 

soiucnco  of  tho  mesenterial  dcvclojmiout,  but  jf^ct  lndii^- 

n‘wi«,  a genus  with  twelve  mesenteries,  there  *rc 
tions  of  an  Edwardsia  stage,  * f re  rtf  ActinUn* 


sc-iucnco  ot  Uio  mestenienai  distinct  lirnb* 

rfnta,  a genus  with  twelve  mesenteries,  there  ai» 
tions  of  an  Edirardsia  stage,  , fTa  0f  Actiniw® 

There  are,  in  addition  to  these  gruu  pa,  w thinortual  tvpe- 
whose  mesenterial  arrangement  diner*  ft®®  1 . • orvlif'^  \ I'1?’ 
these  perhaps  tho  most  interesting  is  VoMW  r pawaidswa 
11,  Bj,  with  eight  mocromesentcriea  arrangea  «i  ^ ^ aftd 
plan.  Two  pairs  of  niicromesentenes  form  cotip  j0  0f  micro- 

soeijnd  Kdwardsian  |»ir»,  and  in  addition  q0|v  the  fa*1 

mesenteries  in  each  of  the  sulculo-luteral  e3C0®®'  . fertile,  i-1** 
atid  second  poire  of  Edwardsian  uiacromcseni* 
hear  gonads. 
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The  remaining  forma,  the  Actimidka,  are  divisible  into  the 
Malacactiuia-,  or  soft-bodicd  Ma-anemonea,  which  have  already  been 
described  sufficiently  in  the  course  of  this  article  (pp.  454-6),  and 
the  Scleractinue  { = M*dreporaria),  or  true  corals. 

All  recent  corals,  as  has  already  been  said,  conform  so 
closely  to  the  anatomy  of  normal  Actinians  that  they 
cannot  be  classified  apart  from  them,  except  that  they  are 
distinguished  by  the  possession  of  a oalcareous  skeleton. 
This  skeleton  is  largely  composed  of  a number  of  radiating 
plates  or  sepia,  and  it  differs  both  in  origin  and  structure 
from  the  calcareous  skeleton  of  all  Alcyonnria  except 
Heliopora.  It  is  formed,  not  from  fused  spicules,  but 
a3  a secretion  of  a special  layer  of  cells  derived  from  the 
basal  ectoderm,  and  known  us  cal  troll  ads.  The  skeleton 
or  corallum  of  a typical  solitary  coral — the  common  Devon- 
shire cup-coral  CaryophijUia  Smiihii  (Fig.  15)  is  a good 


I'M.  15.— Corallum  of  CuynphylMa ; nomi-dUgnunmatic.  tA,  tboca ; c,  con  Ur  ; 
*p.  Mpu ; j»,  palus ; eol,  columella. 

example — exhibits  the  following  parts: — (1)  The  basal 
plats,  between  tho  zooid  and  the  surface  of  attachment. 
(2)  The  septa,  radial  plates  of  calcite  reaching  from  the 
periphery  nearly  or  quite  to  the  centre  of  the  coral-cup  or 
cal  tele.  (3)  The  theca  or  wall,  which  in  many  corals  is  not 
an  indojiendcnt  structure,  but  is  formed  by  the  conjoined 
thickened  {icripheral  ends  of  the  septa.  (4)  The  columella, 
a structure  which  occupies  the  centre  of  the  calicle,  and 
may  arise  from  the  basal  plate,  when  it  is  allied  essential, 
or  may  bo  formed  by  union  of  trabecular  offsets  of  tho 
septa,  when  it  is  called  unessential.  (5)  Tho  costa;,  longi- 
tudinal ribs  or  rows  of  spines  on  the  outer  surface  of  the 
theca.  True  costa?  always  correspond  to  the  septa,  and 
are  in  fact  the  peripheral  edges  of  the  latter.  (6)  Epitheca, 
an  offset  of  the  hasal  plate  which  surrounds  the  base  of  the 
theca  in  a ring-like  manner,  and  in  some  corals  may  take 
the  place  of  a true  theca.  (7)  Pali,  spinous  or  blade-like 
Ujigrowtha  from  the  bottom  of  tho  calicle,  which  project 
between  the  inner  edges  of  certain  septa  and  the  columella. 
In  addition  to  these  jiarts  the  following  structures  may 
exist  in  corals  : — Dissepiments  arc  oblique  calcareous  par- 
titions, stretching  from  septum  to  septum,  and  closing  tho 
interseptul  chambers  below.  The  whole  system  of  dissepi- 
ments in  any  given  calicle  is  often  called  endotheca.  Synap- 
tteul<e  are  calcareous  bars  uniting  adjacent  septa.  Tabula; 
are  stout  horizontal  jxirtitiona  traversing  the  centre  of  the 
cuicleand  dividing  it  into  as  many  suiKjrimjosed  chambers. 
The  septa  in  recent  corals  always  bear  a definite  relation 
to  the  mesenteries,  being  found  either  in  every  entocoelo 
or  m every  entocrele  and  oxocoole.  Hence  in  corals  in 
which  there  is  only  a single  cycle  of  mesenteries  tho  septa 
oorresjiondingly  few  in  number ; where  several  cycles 
ol  mesenteries  are  present  the  septa  are  correspondingly 
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numerous.  In  some  cases — e.g.t  in  some  species  of  Afadre- 
pora — only  two  septa  are  fully  developed,  the  remainder 
being  very  feebly  represented. 

Though  the  corallum  appears  to  lie  within  the  zooid,  it 
is  morphologically  external  to  it,  as  is  best  shown  by  its 
developmental  history.  The  larva?  of  corals  are  free  swim- 
ming ciliated  forms  known  as  plan  ole,  and  they  do  not 
acquire  a corallum  until  they  fix  themselves.  A ring-shaped 
plate  of  calcite,  secreted  by  the  ectoderm,  is  then  formed, 
lying  between  the  embryo  and  tho  surface  of  attachment 
As  the  mesenteries  are  formed,  the  endodenn  of  the  basal 
disc  lying  above  the  basal  plate  is  raised  up  in  tho  form  of 
radiating  folds.  There  may  be  six  of  such  folds,  one  in 
each  entoccele  of  the  primary  cycle  of  mesenteries ; or 
there  may  lie  twelve,  one  in  each  oxocade  and  entoccele. 
The  ectoderm  beneath  each  fold  becomes  detachod  from 
the  surface  of  the  basal  plate,  and  both  it  and  the  meso- 
glcca  are  folded  conformably  with  the  endodenn.  The 
cells  forming  tho  limbs  of  the  ectodermic  folds  secrete 
nodules  of  calcite,  and  these,  fusing  together,  give  rise  to 
six  (or  twelve)  vertical  radial  plates  or  septa.  As  growth 
proceeds  new  septa  arc  formed  simultaneously  with  the 
new  couples  of  secondary  mesenteries.  In  some  corals,  in 
which  all  the  septa  are  entocoelic,  each  new  system  is 
embraced  by  a mesenteric  couple ; in  others,  in  which, 
the  septa  are  both  entoccelic  and  exoccelic,  three  septa  are 
formed  in  every  chamber  between  two  primary  mesenterial 
couples,  ouo  in  the  entoccele  of  the  newly-formed  mesen- 
terial couple  of  the  secondary  cycle,  and  one  in  each 
exoccele  between  a primary  and  a secondary  couple.  These 
latter  are  in  turn  embraced  by  the  couples  of  the  tertiary 
cycle  of  mesenteries,  and  new  septa  are  formed  in  the 
exocceles  ou  either  side  of  them,  and  so  forth. 


Fi<i.  1 A.— Tangratlftl  nrctlon  of  a lam  of  AUrrAdt*  calictdaris  which  ho*  fliiwl 
lUelf  on  a place  of  cork,  ee,  ectoderm ; r«.  endodem ; wp,  im*»nln>a : 
ta,  ■»,  inrweuteriM ; t,  septum : b,  tiasal  plate  formed  of  ellipsoids  or 
carbonate  of  lime  secreted  >7  the  basal  ocUxwnu ; ep,  epitheca.  (After  von 
Koch.) 

It  is  evident  from  an  inspection  of  Figs.  16  and  17  that 
every  septum  is  covered  by  a fold  of  endodenn,  mesoglcea, 
and  ectoderm,  and  is  in  fact  pushed  into  the  cavity  of  the 
zooid  from  without.  The  zooid  then  is,  as  it  were, 
moulded  upon  the  corallum.  When  fully  extended,  tho 
upper  |Mirt  of  tho  zooid  projects  for  some  distance  out  of 
the  calicle,  and  its  wall  is  reflected  for  some  distance  over 
the  lip  of  the  latter,  forming  a fold  of  soft  tissue  extending 
to  a greater  or  leas  distance  over  the  theca,  ami  containing 
in  most  cases  a cavity  continuous  over  the  lip  of  the  calicle 
with  tho  ccelenteron.  This  fold  of  tissue  is  known  as  the 
edge-zone.  In  some  corals  the  septa  are  solid  imperforate 
plates  of  calcite,  and  their  peripheral  ends  are  cither  firmly 
welded  together,  or  are  united  by  interstitial  pieces  so  as 
to  form  an  inqierforate  theca.  In  others  the  peripheral 
ends  of  the  septa  are  united  only  by  bars  or  trabecula*,  so 
that  the  theca  is  perforate,  and  in  many  such  perforate 
corals  the  septa  themselves  are  pierced  by  numerous  perfora- 
tions. In  the  former,  which  have  been  called  nporose  corals, 
the  only  communication  between  the  cavity  of  the  edge-zone 
and  the  general  cavity  of  the  zooid  is  by  way  of  the  lip  of 
the  calicle ; in  the  hitter,  or  j>erfonite  corals,  the  theca  is 
permeated  by  numerous  branching  and  anastomosing  canals 
lined  l>y  endodenn,  which  place  the  cavity  of  the  edge-zono 
in  communication  with  the  general  cavity  of  the  zooid. 
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A large  number  of  corals,  both  aporose  ami  perforata, 
are  colonial.  The  colonics  are  produced  either  by  budding 
or  division.  In  the  former  case  the  young  daughter  zooid, 
with  ita  corallum,  arises  wholly  outside  the  cavity  of  the 
)ianmt  zooid,  and  the  component  parts  of  the  young 
coral  lu m,  septa,  theca,  columella,  Ac.,  are  formed  anew 
in  every  individual  produced.  In  division  a vertical  con- 
striction divides  a zooid  into  two  equal  or  unequal  parts, 
and  the  several  parts  of  the  two  corals  thus  produced  are 
severally  derived  from  the  corresponding  parts  of  the  divid- 
ing corallum.  In  colonial  corals  a bud  is  always  formed  from 
the  edge-zone,  and  this  bud  develops  into  a new  zooid  with 
its  corallum.  The  cavity  of  the  bud  in  an  aporose  coral 
(Fig.  18,  A,  C)  does  not  communicate  directly  with  that  of 
the  jiarent  form,  but  through  the  medium  of  the  edge-zone. 


I 


***■  » weld  of  Oadocvra.  The  cocuUum 

•fcadwl  with  dot*,  tho  meMuglna  represented  by  n thick  line.  Thirty. two 
!T  i P”**111-  «*  ln,lh.e  t3t,tocr,’lw'  of  primary  cyd*  of  meuwoterio,  I ; 
“ m «otocn?lM  of  th«  secoodary  «7«l«  of  immentehM,  II ; four  in  the 
eyvln  Of  luownteriea,  III,  only  four  jjain*  of  tb« 
UtUr  beLnf  develop#*] ; and  sixteen  in  the en toco-lee  between  the  mmantarial 
I*lre.  D,  D,  directive  Hewentwte* ; rt,  atomodaium.  (After  Duerdeo.) 

As  growth  proceeds,  and  parent  and  bud  become  separated 
farther  from  one  another,  the  edge-zone  forms  a sheet  of  soft 
bridging  over  the  space  between  the  two,  and  rett- 
ing upon  projecting  spines  of  the  oorallum.  This  sheet  of 
tissue  is  called  the  ««««.  Its  lower  surface  is  clothed 
with  a layer  of  calicoblasta  which  continue  to  secrete  car- 
Ixenite  of  lime,  giving  rise  to  a secondary  deposit  which 
more  or  W fills  up  tire  spneesbetween  the  individual  coralla, 
arid  is  distinguished  as  ammehyme.  This  cumenchyinc 
*"*y  scanty,  c,r  may  bo  so  abundant  that  the  individual 
coralhtes  produced  by  budding  seem  to  be  immersed  in  it. 
Budding  takes  {dace  in  an  analogous  manner  in  perforate 
coral.  (1  ig.  IS,  II),  hut  the  presence  of  the  canal  system  in 
tins  |ierf  orate  theca  leads  to  a modification  of  the  process. 
Bud.  arise  from  the  edge-rone  which  already  communicate 
with  the  cavity  of  the  zooid  by  the  canals. ' As  the  buds 
develop  the  canal  system  becomes  much  extended,  and 
calcareous  tissue  is  deposited  between  the  network  of 
canals,  the  confluent  edge  zones  of  mother  zooid  and  bud 
forming  a cccnosarc.  As  the  process  continues  a number 
' , cal  teles  are  formed,  imbedded  in  a spongy  tissue  iu  which 
canf’“  rami,y>  U,,<1  't.  is  impossible  to  say  where  the 
thwa  of  one  corailite  cuds  and  that  of  another  begins  Ip 
ri,l.f,JrmU,lK’n  '’f  colonic’i  llv  division  a constriction  at 

the  mouth C|h,°  ! 'L'  long  "f  the  uiouth  involves  first 
mouth,  then  tile  peristome,  and  finally  tho  calyx  itself 

TiiuuArinf  con*lli,c  <«vidmi  in  o 

grow  uoward^Kf  t*'  T -nt.oue  to 

bridire  of  soft  ^ J thWr  zoo‘da  m ^ rcniaili  united  by  a 
bridge  of  soft  tissue  or  camosarc.  But  iu  some  cases  as  they 


grow  farther  apart,  this  continuity  is  broken,  each  ootallite 
has  its  own  edge-zone,  and  internal  continuity  is  also  broken 
by  the  formation  of  dissepiments  within  each  calicle,  all 
organic  connexion  between  the  two  zooid*  being  eventu- 
ally lost.  Massive  meandrinc  corals  are  produced  by 
continual  repetition  of  a process  of  incomplete  division, 
involving  the  mouth  and  to  some  extent  the  peristome: 
the  calyx,  however,  docs  not  divide,  but  elongates  to 
form  a characteristic  meandrine  channel  containing  several 
zooid  mouths. 

Corals  have  been  divided  into  Aporxm  and  Perforata, 
according  as  the  theca  and  septa  are  compact  and  solid,  or 


Fro.  IS.— A,  Schematic  loaritadinal  «ctkm  toon*  a swMJg  ffjf 


Fro.  IS.— A,  He  nematic  longuaaioai  kww  - ~T.~_.7I.  A. 

StgtojAcm  digital*.  Id  A.  fl.  and  C the  thick  Mtck  tk.  Ml 

tiwiaew;  the  roimllum  U Jutted.  »,  »t^rvod»om ; e,  t,< bmbsmc  , 
mclla;  r.  tabula-,  B,  Similar  eoctJon  through  » 

AilnndcM  calintlari*^  C,  MbnlUr  wsctloB  through thiW  oonlli  . 

Mia  pnl&ra.  «.  edm-woe.  D,  IMmsm  tlhirti^  PJJS  of 
budding  by  unequal dlvialtm.  E,  Section  through  * _ ,„i 

Alutta,  showing  the  auJan  of  two  aepta  la  the  pUne  of  ^ 

the  origin  of  now  npu  at  right  angles  to  them.  (C,  onglnal. 
rent  after  von  Koch.) 


are  perforated  by  pores  containing  canals  lined  by  cn  o- 
derm.  The  division  is  in  many  respects  convenient  or 
descriptive  pur]*)***,  but  recent  researches  show  th»  i 
does  not  accurately  represent  the  relationships  of 
different  families.  Various  attempts  have  been  maot*  o 
classify  corals  according  to  the  arrangement  of  the  sep«^ 
the  characters  of  the  theca,  the  microscopic  structure  < 
corallum,  and  the  anatomy  of  the  soft  parts,  dhe 
uamed  method  has  proved  little  more  than  that  I 
a remarkable  similarity  between  the  zooids  of  all 
corals,  the  differences  which  have  been  brought  to  g 
living  for  the  most  jiart  secondary  and  valueless  tor  c 
ficatory  purposes.  On  the  other  hand,  the  study  * 
anatomy  and  development  of  tho  zooids  has  thrown  mo 
light  upon  the  manner  in  which  the  corallum  w 
and  it  is  now  possible  to  infer  the  structure  of  the 
jiarts  from  a microscopical  examination  of  the  septa,  x 
Ac.,  with  the  result  that  unexjiectcd  relationships  ^ 
been  shown  to  exist  between  corals  previously  supi1081  . , 
stand  far  ajiart.  This  has  been  particularly  the  case 
the  group  of  Palaeozoic  corals  formerly  classed  toge  ^ 
Riujom.  In  many  of  these  so-called  rugose  forms  tne«l ^ 
have  a characteristic  arrangement,  differing  from 
rvcvut  corals  chiefly  in  the  fact  that  they  show  a te  ran 
instead  of  a hexamer&l  symmetry.  Thus  in  the  a| 
Stauridm  there  are  four  chief  septa  whose  inner  cn«  * 
in  tho  midillo  of  tho  calicle  to  form  a false  colume 
in  the  Znphrentidat  there  are  many  instances  of  an  arnm  _ 
inent,  such  os  that  depicted  in  Fig.  19j  which  repre*11 
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septal  arrangement  of  Streptdasma  eomiculum  from  the  culoe  and  their  nodes  are  only  apparent  on  microscopical 
lower  Silurian.  In  thia  coral  the  calicie  is  divided  into  examination.  The  aporose  corals,  too,  have  a practically 
quadrants  by  four  principal  septa,  the  main  septum , counter  identical  structure,  their  compactness  being  due  to  the 
septum,  and  two  alar  septa.  The  remaining  septa  are  so  union  of  the  trabecula;  throughout  their  entire  lengths 
disposed  that  in  the  quadrants  abutting  on  the  chief  sep-  instead  of  at  intervals,  as  in  the  Perforata.  Further,  the 
turn  they  converge  towards  that  septum,  whilst  in  the  trabeculae  may  be  evenly  spaced  throughout  the  septum, 
other  quadrants  they  converge  towards  the  alar  septa,  or  may  be  grouped  together,  and  this  feature  is  probably 
The  secondary  septa  show  a regular  gradation  in  size,  of  value  in  estimating  the  affinities  of  corals, 
and,  assuming  that  the  smallest  were  the  meet  recently  In  the  present  state  of  our  knowledge  the  Zoantharia,  in 
formed,  it  will  be  noticed  that  in  the  chief  quadrants  the  which  a primary  cycle  of  six  couples  of  mesenteries  is  (or 
youngest  septa  lie  nearest  to  the  main  septum  j in  the  other  may  be  inferred  to  be)  completed  by  the  addition  of  two 
quadrants  the  youngest  septa  lie  nearest  to  the  alar  septa.  pairs  to  the  eight  Edwardsian  mesenteries,  and  succeeding 
This  arrangement,  however,  is  by  no  means  characteristic  cycles  are  formed  in  the  exoccelcs  of  the  pre-existing 

even  of  the  Zaph-  mesenterial  cycles,  may  be  classed  in  an  order  Actiniidba, 
rentidoe,  and  in  the  and  this  inay  be  divided  into  the  snb-orders  MaUtcactiniae, 
family  Cyathophyl - comprising  the  soft-bodied  Actinians,  such  as  Actinia, 
lidat  most  of  the  Sagartia,  Bunades,  Ate.,  and  the  Bcleractinioe,  comprising 
genera  exhibit  a the  corals.  The  Scleractinise  may  best  be  divided  into 
radial  symmetry  in  groups  of  families  which  appear  to  be  most  closely  related 
which  no  trace  of  to  one  another,  but  it  should  not  be  forgotten  that  there 
the  bilateral  is  great  reason  to  believe  that  many  if  not  most  of  the 
arrangement  de-  extinct  corals  must  have  differed  from  modern  Actiniidea 
scribed  above  is  in  mesenterial  characters,  and  may  have  only  possessed 
recognizable,  and  Edwardsian  mesenteries,  or  even  have  possessed  only  four 
indeed  in  the  genus  mesenteries,  in  this  respect  showing  close  affinities  to  the 
C yatkophyllum  Stauromcdusse.  Moreover,  there  are  some  modern  corals 
itself  a . radial  in  which  the  secondary  cycle  of  mesenteries  departs  from 
arrangement  is  the  the  Actinian  plan.  For  example,  Duerden  has  shown  that 
rule.  The  con-  in  Porites  the  ordinary  zooids  |)o«sess  only  six  couples  of 
Fio.  19.— Digram  os  the  arrangement  of  the  Mpu  nexion  between  the  ineaentcriea  arranged  on  the  Actinian  plan.  But  some 
I,“«ur aJpuT*1*  * Cyathophyllidai  zooids  grow  to  a larger  size  and  develop  a number  of 

and  modern  As-  additional  mesenteries,  which  arise  either  in  the  sulcar  or 
traudw  is  shown  by  Afoseleya  latistellata,  a living  reef-  the  sulcular  entoccele,  much  in  the  same  manner  as  in 
building  coral  from  Torres  Strait  The  general  structure  Cerianthua.  Bearing  this  in  mind,  the  following  arrange- 
of  this  coral  leaves  no  doubt  that  it  is  closely  allied  to  the  ment  may  be  taken  to  represent  the  most  recent  knowledge 
Astraddle,  but  in  the  young  c&licles  a tetramoral  symmetry  of  coral  structure  : — 
is  indicated  by  the  presence  of  four  large  septa  placed  at 
right  angles  to  one  another.  Again,  in  the  family  Amphias- 
t raider  there  is  commonly  a single  septum  much  larger  than 
the  rest,  and  it  has  been  shown  that  in  the  young  calicles, 
t.g of  Tfteddiosmilia , two  septa,  corresponding  to  the  main- 
and  counter-septa  of  Streptelasma,  are  first  formed,  then 
two  alar  septa,  and  afterwards  the  remaining  septa,  the 
latter  taking  on  a generally  radial  arrangement,  though  ^ 
the  original  bilaterality  is  marked  by  the  preponderance  of  ©, 
the  main  septum.  As  tho  microscopic  character  of  the  g 
corallum  of  these  extinct  forms  agrees  with  that  of  recent  © 
corals,  it  may  be  assumed  that  the  anatomy  of  the  soft 
I "arts  also  was  similar,  and  the  tetrameral  arrangement, 
when  present,  may  obviously  be  referred  to  a stage  when 
only  the  first  two  pairs  of  Edwardsian  mesenteries  were 
present  and  septa  were  formed  in  the  intervals  between 
them. 

fcjiocc  forbids  a discussion  of  the  proposals  to  classify 
corals  after  the  minute  structure  of  their  coralla,  but  it 
will  suffice  to  say  that  it  has  been  shown  that  the  septa  of 
all  corals  are  built  up  of  a number  of  curved  bars  called 
trabecula;,  each  of  which  is  composed  of  a number  of 
nodes.  In  many  secondary  corals  ( Cydolites , Thamn- 
Offrafo)  the  trabeculae  are  so  far  separate  that  the  individual 
hare  are  easily  recognizable,  and  each  looks  something  ^ 
like  a bamboo  owing  to  the  thickening  of  the  two  ends  a, 
of  each  node.  The  trabecula;  are  united  together  by  g 

these  thickened  internode.%  and  the  result  is  a fenestrated  0 
septum,  which  in  older  septa  may  become  solid  and  ajKirose 
by  continual  deposit  of  caicitc  in  the  fenestra;.  Each  node 
of  a trabecula  may  be  simple— »*.<.,  have  only  one  centre 
of  calcification,  or  may  be  compound.  The  septa  of  modern 
perforate  corals  are  shown  to  have  a structure  nearly 
identical  with  that  of  the  secondary  forms,  but  the  trabe- 


Family  1.  ZAPHRzrrTiPA — Solitary  Paleozoic  corals  with  an 
epi thecal  wall.  Septa  numerous,  arranged  pinnatcly  with 
regard  to  four  principal  septa.  Tabulae  present.  One  or 
more  pits  or  fossulre*  present  in  tho  calicie.  Typical  genera 
—Zaphrentii,  Raf.  AmpUxus,  JI.  Edw.  ana  H.  Strep - 
telisma,  Hall.  Omphyma,  Raf. 

Family  2.  Tcrbinolida — Solitary,  rarely  colonial  corals,  with 
radially  arranged  septa  and  without  tabula.  Typical  genera 
—Flabdlum,  Lesson.  Turbinolia,  M.  Edw.  and  H. 
Cary  ophy  Ilia,  Lamarck.  SphenUrochus,  Moseley.  Ac. 

Family  8.  Amphiastraida  — Mainly  colonial,  rarely  solitary 
corals,  with  radial  septa,  but  bilateral  arrangement  indicated 
by  persistence  of  a main  septum.  Typical  genera — Amphi- 
astrvea , Eta! Ion.  Tkecidiosmilia . 

Family  4.  Stylixida— Colonial  corals  allied  to  the  Ampbi- 
astneidae,  but  with  radially  symmetrical  septa  arranged  in 
cycles.  Typical  genera — Stylina,  Lamarck  (Jurassic).  Con- 
vexastraa'  D'Orb.  (Jurassic ).  Isastrcca,  M.  Edw.  and  H, 
(Jurassic).  Ogilvie  refers  the  modem  genus  Galaxea  to 
this  family. 

{ Family  5.  Occlikida—  Branching  or  massive  aporose  corals, 
the  calices  projecting  above  the  level  of  a compact  oanen- 
chvme  formed  from  the  cmnosarc  which  covers  the  exterior 
of  the  corallum.  Typical  genera— LopKoheha,  M.  Edw.  and 
H.  Oculina,  M.  Eaw.  and  H. 

Family  6.  Poci  i.lofokida  —Colonial  branching  aporose  corals, 
with  small  calices  sunk  in  tho  canenchyme.  Tabula:  pre- 
sent, and  two  larger  septa,  an  axial  and  ahaxial,  are  always 
present,  with  traces  of  ten  smaller  septa.  Tvpical  genera 

! Potilloporti,  Umarvk.  StriaU/jxm,  lumarck. 

1 Family  7.  Colonial  blanching  or  palmate 

perforate  coral*,  with  abundant  trabecular  coencnehyme. 
Theca  porous ; septa  compact  and  reduced  in  number. 
Tvpical  genera  — Madrepora , Linn.  Tttrbinana,  Oken. 
iiontivora,  Quoy  and  G.  , . , 

Family  8.  Poritida— Incrosting  or  massive  colonial  per- 
forate corals ; calioea  usually  in  contact  by  their  ejdgW* 
sometimes  disjunct  and  immereed  in  canenchyme  lho« 
oud  septa  perforate.  Typical  genera— Pontes,  M.  Edw  and 

.1  • ‘ ,1  n Clru/nnm  M Rilw.  Olid  H . 


Group  E.  Group  D.  Group  C. 
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Family  fl.  Cyathophyllipa— Solitary  and  oolonial  aporo«« 
corals.  Tabula  and  vesicular  cndotheca  present.  Septa 
numerous,  generally  radial,  seldom  pinnate.  Typical 
fTeurn—Cyatho/ihyUum,  Goldfuss  (Devonian  and  Carboni- 
ferous). MoseUya,  Quelch  (recent). 

Family  10.  Astr.eida  — Aporoee,  mainly  colonial  corals, 
massive,  branching,  or  maan droid.  Septa  radial ; dwoepi- 
meuta  present ; au  epithoca  surrounds  the  base  of  massive 
or  niicandroid  forms,  but  only  surrounds  individual  coral- 
fin*  in  simple  or  branching  forma.  Typical  genera— 6*oni- 
astnsa,  M.  Edw.  and  H.  HdUutran , M.  Edw.  and  U. 
M r<iiulri>ui,  Lam.  Caloria,  M.  Edw.  and  H.  Pavia,  Okcti. 
Family  11.  Fungida  —Solitary  and  colonial  corals,  with 
numerous  radial  septa  united  by  svnapticul*.  Typical 
genera— Lophtmris,  M.  biff,  and  H.  Thamnastnea,  Le 
Sauvoge.  Leptophyllia , SeUM  (Jurassic  and  Crvtaoeoual. 
L Fuagvt,  Dana.  Siderastnea,  Blainv. 

( Family  12.  Eipsammida  — Solitary  or  colonial  perforate 
( corals,  branching,  massive,  or  encrusting.  Septa 


1 peno 
radial  ; 


the 


and  the  solvent  action  of  sea- water.  Barrier  reefs  may 
be  regarded  as  fringing  reefs  on  a large  scale.  The  great 
Australian  barrier  reef  extends  for  no  less  a distance  than 
1250  miles  from  Torres  Strait  in  9‘5*  S.  lat.  to  Lady 
Elliot  island  in  24’  S.  lat.  The  outer  edge  of  a barrier 
reef  is  much  farther  from  the  shore  than  that  of  a fringing 
reef,  and  the  channel  between  it  and  the  land  is  much 
deejter.  Opposite  Cape  York  the  seaward  edge  of  the 
great  Australian  barrier  reef  is  nearly  90  miles  distant 
from  the  coast,  and  the  maximum  depth  of  the  channel 
at  this  point  is  nearly  20  fathoms.  As  is  the  case  in  a 
fringing  reef,  the  outer  edge  of  a barrier  reef  is  in  many 
places  awash  at  low  tides,  and  masses  of  dead  coral  and 
sand  may  be  piled  up  on  it  by  the  action  of  the  ware?, 
so  that  islets  are  formed  which  in  time  are  covered  with 
These  islets  may  coalesce  and  form  a strip  of 


, ^ „ w vegetation. 

primary  septa  usually  compact,  the  remainder  perforate,  dry  )aml  lying 

Heca  ‘ perforate.  SVnaptkula  P^nt  in  some  genera.  extreme  outcr  ^ 0f  the  reef,  and  separated  by  a wide 
Typical  genera— StepKanophyltui,  Michelm,  Eupeammia,  ft  . , , »l,n  liarrier  reef  is 

M.  Edw.  and  R.  Astrouis,  Blainv.  FJvldopmmmia,  M.  channel  from  the  mainland.  W hen,  the  burner  reel 

Edw.  and  U.  Dendrophyllia , M.  Edw.  and  H.  not  far  from  the  land  there  are  always  gaps  m it  op|**ite 

Family  13.  CrsnrHTLLiDA-SoUtary  coral*  with  rudimentary  the  mouths  of  rivers  or  considerable  streams.  .Theoatcr 
septa,  and  the  oalide  filled  with  vehicular  endotheoa.  Genera  wall  of  a burner  reef  is  steep,  and  frequently,  tnoug 

—Cydiphyllum,  Lonsdale  (Silurian  and  Devonian).  Gon.it>-  always,  descends  abruptly  into  great  depths.  In  many 

phyllum,  M.  Edw.  and  H.  (In  thb  Silurian  genua  the  * jn  tfie  Pacific  Ocean  a barrier  reef  surrounds  one  or 

I more  island  ^^4.  Onp  of  land 

to  the  sides  of  the  calyx,  and  their  apices  meeting  in  the  i the  reef  may  encircle  the  peaks  with  a nearly  l 
middle  when  the  operculum  is  closed).  Caleeola , Lam.  (In  ring.  An  atoll  is  a ring-shaped  reef,  either  awash  at  low 
this  Devonian  genus  there  is  a single  semicircular  operculum  | Qr  gun^o^ted  by  several  islets,  or  more  rarely  by  a 


Coral  formations. 


steep  but  irregular  slojie  to  a depth  , 

more,  but  the  lagoon  is  seldom  more  than  20  Wwjw» 
deep,  and  may  be  much  less.  Frequently,  especui  > 
the  loeward  side  of  an  atoll,  there  may  be  one  or  mo 
navigable  passages  leading  from  the  lagoon  to  the 
sea. 


Though  corals  flourish  everywhere  under  suitable  con- 
ditions in  tropical  seas,  coral  reefs  anil  atolls  are  J 
means  universal  in  the  torrid  zone.  The  At  an  .c 
is  remarkably  free  from  coral  formations,  though  tiere 
numerous  roufs  in  the  West  Indian  islands,  o J e . 
coast  of  Florida,  and  on  the  coast  of  Brazil.  The 
also  are  coral  formations,  their  high 

from 


Many  species  of  corals  are  widely  distributed,  and  are 
found  at  all  depths  both  in  warmer  and  colder  seas. 

Laphohelia  prolifem  and  Dendrophyllia  ramea  form 
dense  beds  at  a depth  of  from  100  to  200  fathoms  off 
the  coasts  of  Norway,  Scotland,  and  Portugal,  and  the 
Challenger  and  other  deep-sea  dredging  expeditions  have 
brought  up  corals  from  great  depths  in  the  Pacific  aud 
Atlantic  oceans.  But  the  larger  number  of  species,  |iar- 
ticularly  the  more  massive  kinds,  occur  only  in  tropical 
seas  in  shallow  waters,  whose  mean  temperature  does  not 
fall  lwlow  68“  Fahr.,  and  they  do  not  flourish  unless  the 
temj»erature  is  considerably  higher.  These  conditions  of 
temperature  are  found  in  a belt  of  ocean  which  may 
roughly  bo  indicated  as  lying  between  the  28th  N.  and 
S.  parallels.  Within  these  limits  there  are  numerous 
reefs  and  islands  formed  of  coral  intermixed  with  the  cal- 
careous skeletons  of  other  animals,  and  their  formation 
has  long  been  a matter  of  dispute  among  naturalists  and 
geologists. 

Coral  formations  may  be  classed  as  fringing  or  shore 
reefs,  barrier  reefs,  and  atolls.  Fringing  reefs  arc  plat- 
forms of  coral  rock  extending  no  great  distance  from  the  i 
shores  of  a continent  or  island.  The  seaward  edge  of  the  ] 
platform  is  usually  somewhat  higher  than  the  inner  part, 
and  is  often  awash  at  low  water.  It  is  intersected  by  I 
numerous  creeks  and  channels,  especially  opposite  those  j 
places  where  streams  of  fresh  water  flow  down  from  the 
land,  and  there  is  usually  a channel  deep  enough  to  be  ' 

navigable  by  small  boats  between  the  edge  of  the  reef  and  I Duumu(,1.  ».r 

the  land.  The  outer  wall  of  the  reef  is  rather  steep,  but  their  peaceful  and  shallow  lagoons  and  inner  < 
descends i into  a comparatively  shallow  sea.  Since  corals  their  narrow  strips  of  land  covered  with  cocoa-nn  I ^ 
are  killed  by  fresh  water  or  by  dejjosition  of  mud  or  sand,  and  other  vegetation,  and  rising  but  a few  feet  abo 
“ 18  °bv,0“  that  "»  <-  ^ 1 level  of  the  ££  nalumlly  attested  the  at  tent, on  of  tbe 


and  are  remarkable  for  being  the  farthest  ------  . ^ 

the  equator  of  any  recent  reefs,  being  situated  in  * - * 
lat.  In  the  Pacific  Ocean  there  is  a vast  area  twe  ) 
dotted  with  coral  formations,  extending  from  _.f  ", 
to  25°  S.  lat.,  and  from  130’  E.  long,  to  145  W.  ‘ 
There  are  also  extensive  reefs  in  the  wc^ernm  . 
of  the  Hawaiian  group  in  about  25  JJ.  m 
Indian  Ocean,  the  Laccadive  and  Maidive  is  ^ 
large  groups  of  atolls  off  the  west  and  sou 
India.  Still  farther  south  is  the  Chagos  gr°*jp  j 

and  there  are  numerous  reefs  off  the  «nr  ^ 

Madagascar,  at  Mauritius,  Bourlion,  and  t ie  k ) 

Tbo  Coow-KeeUag  Islands,  in  12"  S.  I»t- 
long.,  are  typical  atolls  in  the  eastern  part  o 

Ocean.  . , j atolls 

The  remarkable  characters  of  barrier  ree  8 
their  isolated  |>osition  in  the  midst  of  thegT«i 
the  seemingly  unfathomable  depths  from  wine  . 

• . . i -n and  inner  chanm -ft 


vious  that  the  outer  edge  of  the  reef  is  the  regiou 
of  most  active  coral  growth,  and  the  boat  channel  and  the 
passages  leading  into  it  from  the  open  sea  have  been 
formed  by  the  suppression  of  coral  growth  by  one  of  the 
above-mentioned  causes,  assisted  by  the  scour  of  the  tides 


earlier  navigators,  who  formed  sundry  8I*'CU  a 10  , 
their  origin.  The  poet-naturalist  Cflmmisj0  ^ 

to  propound  a definite  theory  of  tbe  origin  o a^'  ^ 

encircling  reefs,  attributing  their  peculiar  tea  ua 
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natural  growth  of  corals  and  the  action  of  the  waves.  He 
pointed  out  that  the  larger  and  more  massive  s[)ecies  of 
corals  flourish  best  on  the  outer  sides  of  a reef,  whilst  the 
more  interior  corals  are  killed  or  stunted  in  growth  by  tho 
accumulation  of  coral  and  other  debris.  Thus  the  outer 
edge  of  a submerged  ret;/  is  the  first  to  reach  the  surface, 
and  a ring  of  land  being  formed  by  materials  piled  up  by 
the  waves,  an  atoll  with  a central  lagoon  is  produced. 
Chamisso’s  theory  necessarily  assumed  the  existence  of  a 
great  number  of  submerged  banks  reaching  nearly,  but 
not  quite,  to  the  surface  of  the  sea  in  the  Pacific  and 
Indian  oceans,  and  the  difficulty  of  accounting  for  the 
existence  of  so  many  of  these  led  Darwin  to  reject  his 
views  and  bring  forward  an  explanation  which  may  be 
called  the  theory  of  subsidence.  Starting  from  the  well- 
known  premiss  that  reef  building  species  of  corals  do  not 
flourish  in  a greater  depth  of  water  than  20  fathoms, 
Darwin  argued  that  all  coral  islands  must  have  a rocky 
base,  and  that  it  was  inconceivable  that,  in  such  large 
tracts  of  sea  as  occur  in  the  Pacific  and  Indian  oceans, 
there  should  be  a vast  number  of  submarine  peaks  or 
banks  all  rising  to  within  20  or  30  fathoms  of  the  surface 

-A'.. •«!*'. - 


Fio.  90l— Diagnun  showing  Uio  formation  of  an  atoll  during  subsidence. 
(After  Dnrwin.)  The  lower  pan  of  the  figure  n-praietiU  a barrier  reef 
surrounding  u Central  peak.  A,  A,  Outer  <-tge*  of  the  barrier  reef  at  tli<* 
sea-level ; the  cooofc-fiMt  tree*  Indicate  dry  land  formed  on  the  edge*  of  the 
r«f ; L,  L.  lagoon  channel ; A*.  A‘,  outer  e*lgt»s  of  the  atoll  formed  by  up- 
growth of  the  coral  during  the  Huhetdcnce  of  the  n**k ; L',  lagoon  of  the 
atoll.  The  vertical  scale  la  considerably  exaggerated  a*  compared  with  the 
horizontal  scale. 

and  none  emerging  above  it.  But  on  the  supposition  that 
the  atolls  and  encircling  reefs  were  formed  round  land 
which  was  undergoing  a slow  movement  of  subsidence, 
their  structure  could  easily  be  explained.  Take  the  case 
of  an  island  consisting  of  a single  high  peak.  At  first 
the  coral  growth  would  form  a fringing  reef  clinging  to 
its  shores.  As  the  island  slowly  subsided  iuto  the  ocean 
the  upward  growth  of  coral  would  keep  the  outer  rim  of 
the  reef  level  with  or  within  a few  fathoms  of  the  surface, 
so  that,  as  subsidence  proceeded,  the  distance  between  the 
outer  rim  of  the  reef  and  the  sinking  laud  would  continu- 
ally increase,  with  the  result  that  a barrier-reef  would  be 
formed  separated  by  a wide  channel  from  the  central  peak. 
As  corals  and  other  organisms  with  calcareous  skeletons 
live  in  the  channel,  their  remains,  as  well  as  the  accumu- 
lation of  coral  and  other  debris  thrown  over  tho  outer 
edge  of  the  reef,  would  maintain  the  channel  at  a shallower 
depth  than  that  of  the  ocean  outside.  Finally,  if  tho 
subsidence  continued,  the  central  peak  would  disappear 
beneath  the  surface,  and  an  atoll  would  be  left  consisting 
of  a raised  margin  of  reef  surrounding  a central  lagoon, 
and  any  pause  during  the  movement  of  subsidence  would 
result  in  the  formation  of  raised  islets  or  a strip  of  dry 
land  along  the  margin  of  the  reef.  Darwin’s  theory  was 
published  in  1842,  and  found  almost  universal  acceptance, 
both  because  of  it«  simplicity  and  its  applicability  to 
every  known  tyjte  of  coral-reef  formation,  including  such 
difficult  cases  as  tho  Great  Chagos  Bank,  a huge  submerged 
stoll  in  tho  Indian  Ocean, 

Darwin’s  theory  was  adopted  and  strengthened  by  Dana, 
'»ho  had  made  extensive  observations  among  the  Pacific 
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coral  reefs  between  1838  and  1842,  but  it  was  not  long 
before  it  was  attacked  by  other  observers.  In  1851 
Louis  Agassiz  produced  evidence  to  show  that  tho  reefs 
off  the  south  coast  of  Florida  were  not  formed  during 
subsidence,  and  in  1863  Karl  Semper  showed  that  in  tho 
Pelew  islands  there  is  abundant  evidence  of  recent 
upheaval  in  a region  whore  both  atolls  and  barrier-reefs 
exist.  Latterly,  many  instances  of  recently  upraised  coral 
formations  have  been  described  by  Wharton,  Guppy, 
Gardiner,  and  others,  and  Alexander  Agassiz  and  Murray 
have  brought  forward  a mass  of  evidence  tending  to  shako 
tho  subsidence  theory  to  its  foundations.  Murray  has 
jjointed  out  that  the  deep-sea  soundings  of  the  T ueearora 
and  Challenger  have  proved  the  existence  of  a large 
number  of  submarine  elevations  rising  out  of  a depth  of 
2000  fathoms  or  more  to  within  a few  hundred  fathoms 
of  tho  surface.  The  existence  of  such  banks  wan  unknown 
to  Darwin,  and  removes  his  objections  to  Chamisso’s 
theory.  For  although  they  may  at  first  be  too  far  below 
the  surface  for  reef-building  corals,  they  afford  a habitat 
for  numerous  ccliinodenns,  molluscs,  Crustacea,  and  deep- 
sea  corals,  whose  skeletons  accumulate  on  their  summits, 
and  they  further  receive  a constant  rain  of  the  calcareous 
and  ailicious  skeletons  of  minute  organisms  which  teem 
in  tho  waters  above.  By  theso  agencies  the  banks  are 
gradually  raised  to  the  lowest  depth  at  which  reef-building 
corals  can  flourish,  and  once  these  establish  themselves 
they  will  grow  more  rapidly  on  the  periphery  of  the  bonk, 
because  they  are  more  favourably  situated  as  regards 
food-supply.  Thus  tho  reef  will  rise  to  the  surface  as  an 
atoll,  and  the  Dearer  it  approaches  tho  surface  the  more 
will  the  corals  on  the  exterior  faces  be  favoured,  and  tho 
more  will  those  in  the  centre  of  the  reef  decrease,  for 
experiment  lias  shown  that  the  minute  pelagic  organisms 
on  which  corals  fowl  are  far  less  abundant  in  a lagoon 
than  in  the  sea  outside.  Eventually,  as  the  margin  of  the 
reef  rises  to  tho  surface  and  material  is  accumulated  upon 
it  to  form  islets  or  continuous  land,  the  coral  growth  in 
the  lagoon  will  be  feeble,  and  the  solvent  action  of  sea- 
water and  the  scour  of  the  tide  will  tend  to  deepen  the 
lagoon.  Thus  the  considerable  depth  of  some  lagoons, 
amounting  to  40  or  50  fathoms,  may  be  accounted  for. 
The  observations  of  Guppy  in  the  Solomon  Islands  have 
gone  far  to  confirm  Murray’s  conclusions,  since  he  found 
in  the  islands  of  Ugi,  Santa  Anna,  and  Treasury  and 
Stirling  islands  unmistakable  evidences  of  a nucleus  of 
volcanic  rock,  covered  with  soft  earthy  bedded  deposits 
several  hundred  feet  thick.  These  deposits  are  highly 
fossiliferous  in  jiarts,  and  contain  the  remains  of  pteropods, 
luinollibranchs,  and  echinoderms,  imbedded  in  a foramiui- 
ferous  deposit  mixed  with  volcanic  debris,  like  the  deej>- 
sea  muds  brought  up  by  tho  Challenger.  Tho  flanks  of 
theso  elevated  beds  are  covered  with  coralline  limestone 
rocks  varying  from  100  to  16  feet  in  thickness.  One  of 
tho  islands,  Santa  Anna,  has  the  form  of  an  upraised  atoll, 
with  a mass  of  coral  limestone  80  feet  in  vertical  thickness, 
resting  on  a friable  and  sparingly  argillaceous  rock  resem- 
bling a deep-sea  deposit.  A.  Agassiz,  in  a number  of 
important  researches  on  the  Florida  reefs,  the  Bahamas, 
the  Bermudas,  the  Fiji  Islands,  and  the  Great  Barrier- 
reef  of  Australia,  has  further  shown  that  many  of  tho 
peculiar  features  of  theso  coral  formations  cannot  bo 
explained  on  the  theory  of  subsidence,  but  are  rather 
attributable  to  the  natural  growth  of  corals  on  hanks 
formed  by  prevailing  currents,  or  on  extensive  shore  plat- 
forms or  submarine  flats  formed  by  the  erosion  of  pre- 
existing land  surfaces. 

In  face  of  this  accumulated  evidence,  it  must  be  admitted 
that  the  subsidence  theory  of  Darwin  is  inapplicable  to  a 
large  number  of  coral  reefs  and  islands,  but  it  is  hardly 
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possible  to  assert,  as  Murray  does,  that  no  atolls  or 
barrier-reefs  have  ever  been  developed  after  the  manner 
indicated  by  Darwin.  The  most  recent  research  on  the 
structure  of  coral  reefs  lias  also  been  the  most  thorough 
and  the  moat  convincing.  It  ia  obvious  that,  if  Murray^s 
theory  were  correct,  a Ijore  hole  sunk  deep  into  an  atoll 
would  {Miss  through  some  100  feet  of  coral  rock,  then 
through  a greater  or  less  thickness  of  argillaceous  rock, 
and  finally  would  penetrate  the  volcanic  rock  on  which 
the  other  materials  were  deposited.  If  Darwin’B  theory 
is  correct,  the  boring  would  pass  through  a great  thickness 
of  coral  rock,  and  finally,  if  it  went  deep  enough,  would 
pass  into  the  original  rock  which  subsided  below  the  waters. 
An  expedition  sent  out  by  the  Royal  Society  of  London  started 
in  1896  for  the  island  of  Funafuti,  a typical  atoll  of  the 
Ellice  group  in  the  Pacific  Ocean,  with  the  purpose  of  making 
a deep  boring  to  test  this  question.  The  first  attempt  was 
not  successful,  for  at  a depth  of  105  feet  the  refractory 
nature  of  the  rock  stopped  further  progress.  But  a second 
attempt,  under  the  management  of  Prof.  Edgeworth  David 
of  Sydney,  proved  a complete  success.  With  improved 
apparatus,  the  boring  was  carried  down  to  a depth  of 
697  feet  (116  fathoms),  and  a third  attempt  carried  it 
down  to  1114  feet  (185  fathoms).  The  boring  proves 
the  existence  of  a mass  of  pure  limestone  of  organic  origin 
to  the  depth  of  1114  feet,  and  there  is  no  trace  of  any 
other  rock.  The  organic  remains  found  in  the  core 
brought  up  by  the  drill  consist  of  corals,  foraminifera,  1 
calcareous  alga?,  and  other  organisms.  The  results  of  the 
examination  of  the  core  had  not  been  published  at  the 
time  this  article  was  written,  but,  by  the  courtesy  of  Pro- 
fessor Judd,  the  writer  has  been  able  to  examino  the  core 
and  satisfy  himself  as  to  the  truth  of  the  above  statements. 
A boring  was  also  made  from  the  deck  of  a ship  into  the 
floor  of  the  lagoon,  which  shows  that  under  100  feet  of 
water  there  exists  at  the  bottom  of  the  lagoon  a deposit 
more  than  100  feet  thick,  consisting  of  the  remains  of  a 
calcareous  alga,  Halimeda  opuntia , mixed  with  abundant 
foraminifera.  At  greater  depths,  down  to  245  feet,  the 
same  materials,  mixed  with  the  remains  of  branching 
madrepores,  were  met  with,  artd  further  progress  was 
stopped  by  the  existence  of  solid  masses  of  coral, 
fragments  of  porites,  madrepore,  and  licliopora  having 
been  brought  up  in  the  core.  These  are  shallow-water 
corals,  and  their  existence  at  a depth  of  nearly  46  fathoms 
buried  beneath  a mass  of  halimeda  and  foraminifera,  is  clear 
evidence  of  recent  subsidence.  Halimeda  grows  abundantly 
over  the  floor  of  the  lagoon  of  Funafuti,  and  has  been 
observed  in  many  other  lagoons.  The  writer  collected  a 
quantity  of  it  in  the  lagoon  of  Diego  Garcia  in  the  Chagos 
group.  The  boring  demonstrates  that  the  lagoon  of 
Funafuti  has  been  filled,  up  to  an  extent  of  at  least 
245  feet  (nearly  41  fathoms),  and  this  fact  accords  well 
with  Darwin’s  theory,  but  is  incompatible  with  that  of 
Murray.  Iu  the  present  state  of  our  knowledge  it  seems 
reasonable  to  conclude  that  coral  reefs  are  formed  wherever 
the  conditions  suitable  for  growth  exist,  whether  in  areas 


of  subsidence,  elevation,  or  rest.  A considerable  number 
of  reefs,  at  all  events,  have  not  been  formed  in  areas  of 
subsidence,  and  of  these  the  Florida  reefs,  tho  Bermudas, 
the  Solomon  islands,  and  possibly  the  great  barrier-reef  of 
Australia  are  examples.  Funafuti  would  appear  to  have 
been  formed  in  an  area  of  subsidence,  and  it  is  quite 
probable  that  the  large  groups  of  low-lying  islands  in  the 
Pacific  and  Indian  oceans  have  been  formed  under  the 
same  conditions.  At  the  same  time,  it  must  be  remem- 
bered that  the  atoll  or  barrier-reef  shape  is  not  necessarily 
evidence  of  formation  during  subsidence,  for  the  obser- 
vations of  Semper,  A.  Agassiz,  and  Guppy  are  sufficient 
to  prove  that  these  forms  of  reefs  may  be  produced  by  the 
natural  growth  of  coral,  modified  by  the  action  of  waves 
and  currents  in  regions  in  which  subsidence  has  certainly 
not  taken  place. 
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Anthrax.  See  Experiments  ox  Animals. 

Anthropology. — The  following  additional  ob- 
servation*, supplementing  the  article  Anthropology  in 
Ancy.  Brit.,  9th  ed.,  vol.  ii.,  are  placed  under  headings 
corresponding  to  those  previously  adopted. 

• a? * lJact  *n  Mature. — In  the  original  article  use 
is  made  of  the  exposition  of  the  theory  of  human  de- 
velopment, as  viewed  on  its  physical  side,  by  Professor 


ixley  (see  his  Man’*  Plucf  1rt  Las, 

Collected  Essays,  vol.  vil).  Huxley  s . of  ^ 
the  whole,  stood  its  ground,  and  a repr  o\  a3 

•ies  of  skeletons  is  given  in  our  1 Ja  ® jts 

ving  better  than  a detailed  anatomical  s *- 
^lificance  in  the  problem  of  human  gjntc* 

ne  explanation.  The  acknowledgment  < * " • ^ oeare*t 
ral  similarity  with  the  anthroi>omorpboua  1 
proaching  him  was  made  by  Liunaius,  w 
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Sy  sterna  Natural  (1735)  grouped  them  together  as  the 
highest  order  of  Mammalia,  to  which  he  gave  the  name  of 
Primates.  The  Anutnitates  Academic**  (vol.  vin  Leyden, 
1764),  published  under  the  auspices  of  Linmeus,  contains 
a remarkable  picture  which  illustrates  a discourse  by  his 
disciple  Hoppius,  and  is  here  reproduced  in  the  Plate, 
Fig.  1.  In  this  picture,  which  shows  the  crudeness  of  the 
zoological  notions  current  in  the  18th  century  both  as  to 
men  and  ajies,  there  are  set  in  a row  four  figures : (a)  a 
recognizable  orang-utan,  sitting  and  holding  a staff ; (A) 
a chimpanzee,  absurdly  humanized  as  to  head,  hands,  and 
feet;  (c)  a hairy  woman,  with  a tail  a foot  long;  (d) 
another  woman,  more  completely  coated  with  hair.  The 
great  Swedish  naturalist  was  possibly  justified  in  treating 
the  two  latter  creatures  as  quasi- human,  for  they  seein  to 
lx*  grotesque  exaggerations  of  sueh  tailed  and  hairy  human 
beings  as  really,  though  rarely,  occur,  and  are  apt  to  be 
exhibited  as  monstrosities  (see  Bastian  and  Hartmann,  Zeit- 
schrift  fur  Ethnologic,  Index,  “Qesehwanzte  Menschen”; 
Gould  and  Pile,  Anomalies  ami  Curumttet r of  Medicine, 
1897).  To  Linmeus,  however,  they  represented  normal 
anthropomorpha  or  man -like  creatures,  vouched  for  by 
visitors  to  remote  parts  of  the  world.  This  opinion  of  the 
Swedish  naturalist  seems  to  have  been  little  noticed  in 
Great  Britain  till  it  was  taken  up  by  the  learned  but 
credulous  Scots  judge,  Lord  Monboddo  (see  his  Origin  and 
Progress  of  Language , 1774,  <fcc.  ; A ntient  Metaphysic s, 
1778).  Ho  had  not  heard  of  the  tailed  men  till  he  met 
with  them  in  the  work  of  Linmeus,  with  whom  he  entered 
into  correspondence,  with  the  result  that  ho  enlarged  his 
range  of  mankind  with  races  of  sub-human  type.  One 
was  founded  on  the  description  by  the  Swedish  sailor  i 
Nildaa  Koping  of  the  ferocious  men  with  long  tails  . 
inhabiting  the  Nicobar  Islands.  Another  comprised  the 
orang-utans  of  Sumatra,  who  were  said  to  take  men  captive 
and  set  them  to  work  as  slaves.  One  of  these  apes,  it  | 
was  related,  served  as  a sailor  on  Ixmrd  a Jamaica  ship, 
and  used  to  wait  on  the  captain.  These  are  stories  which 
seem  to  carry  their  own  explanation.  When  the  Nicobar  i 
Islands  were  taken  over  by  the  British  Government  two 
centuries  later,  the  native  warriors  were  still  wearing  their  j 
peculiar  loin-cloth  hanging  behind  in  a most  tail -like 
manner  (E.  H.  Man,  Journal  Anthropological  Institute, 
vol.  xv.  p.  442).  As  for  the  story  of  the  orangutan 
cabin  boy,  this  may  even  be  verbally  true,  it  being  borne 
in  mind  that  in  the  Malay  languages  the  term  orang-utan, 
“man  of  the  forest,”  was  originally  used  for  inland  forest 
natives  and  other  rude  men,  rather  than  for  the  miyas 
apes  to  which  it  has  come  to  be  generally  applied  by 
Europeans.  The  speculations  as  to  primitive  man  con- 
nected with  these  stories  diverted  the  British  public, 
headed  by  Dr  Johnson,  w'ho  said  that  Monboddo  was  “as 
jealous  of  his  tail  as  a squirrel.”  Limuetis’s  primarily 
zoological  classification  of  man  did  not,  however,  suit  the 
philosophical  opinion  of  the  time,  which  responded  more 
readily  to  the  systems  represented  by  Button,  and  later 
by  Cuvier,  in  which  the  human  mind  and  soul  formed  an 
impassable  wall  of  partition  between  him  and  other  mam- 
malia, so  that  the  definition  of  man’s  position  in  the  animal 
w'orld  was  treated  as  not  belonging  to  zoology,  but  to 
metaphysics  and  theology.  It  has  to  be  borne  in  mind  that 
Linmeus,  plainly  as  he  recognized  the  likeness  of  the  higher 
simian  and  the  human  types,  does  not  seem  to  have  enter- 
tained the  thought  of  accounting  for  this  similarity  by 
common  descent.  It  satisfied  his  mind  to  consider  it  as 
belonging  to  the  system  of  nature,  as  indeed  remained  the 
case  with  a greater  anatomist  of  the  following  century, 
Richard  Owen.  The  present  drawing,  which  under  the 
authority  of  Linmeus  shows  an  anthroi>oinorphic  series 
from  which  the  normal  type  of  man,  the  homo  sapiens,  is 
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conspicuously  absent,  brings  zoological  similarity  into  view 
without  suggesting  k i nship  to  account  for  it  There  are  few 
ideas  more  ingrained  in  ancient  and  low'  civilization  than 
that  of  relationship  by  degeent  between  the  lower  animals 
and  man.  Savage  and  barbaric  religions  recognize  it,  and 
the  mythology  of  the  world  has  hardly  a more  universal 
theme.  But  in  educated  Europe  such  ideas  had  long  been 
superseded  by  the  influence  of  theology  and  philosophy, 
with  which  they  seemed  too  incompatible.  In  the  19th 
century,  however,  Lamarck’s  theory  of  the  development 
of  new  sjjecies  by  habit  and  circumstance  led  through 
Wallace  and  Darwin  to  the  doctrines  of  the  hereditary 
transmission  of  acquired  characters,  the  survival  of  the 
fittest,  and  natural  selection.  Thenceforward  it  was 
impossible  to  exclude  a theory  of  descent  of  man 
from  ancestral  beings  whom  zoological  similarity  con- 
nects also,  though  by  lines  of  descent  not  at  all  clearly 
defined,  with  ancestors  of  the  anthropomorphic  apes. 
In  one  form  or  another  such  a theory  of  human  descent 
has  in  our  time  become  part  of  an  accepted  frame- 
work of  zoology,  if  not  as  a demonstrable  truth,  at  any 
rate  as  a working  hypothesis  which  has  no  effective 
rival 

The  new  development  from  Linnaeus’s  zoological  scheme 
which  has  thus  ensued  appears  in  Huxley’s  diagram  of  simian 
and  human  skeletons  (Fig.  2,  (a)  gibbon ; (A)  orang ; (c) 
chimpanzee  ; (d)  gorilla  ; (<r)  man).  Evidently  suggested 
by  the  Linuean  picture,  this  is  brought  up  to  the  modern 
level  of  zoology,  and  continued  on  to  man,  forming  an  intro- 
duction to  his  zoological  history  hardly  to  be  surpassed. 
Some  of  the  main  points  it  illustrates  may  be  briefly  stated 
here,  the  reader  being  referred  for  further  information  to 
Huxley's  Essays.  In  tracing  the  osteological  characters  of 
apes  and  inan  through  this  series,  the  general  system  of 
the  skeletons,  and  the  close  correspondence  in  number  and 
arrangement  of  vertebne  and  ribs,  as  well  as  in  the  teeth, 
go  far  towards  justifying  the  opinion  of  hereditary  con- 
nexion. At  the  same  time,  the  conqwrison  brings  into 
view  differences  in  human  structure  adapted  to  man’s 
pre-eminent  mode  of  life,  though  hardly  to  be  accounted 
its  chief  causes.  It  may  be  seen  how  the  arrangement  of 
limbs  suited  for  going  on  all-fours  belongs  rather  to  the  ape3 
than  to  man,  and  walking  on  the  soles  of  the  feet  rather 
to  man  than  the  apes.  The  two  modes  of  progression 
overlap  in  human  life,  but  the  child’s  tendency  when 
learning  is  to  rest  on  the  soles  of  the  feet  and  the  palms 
of  the  hands,  unlike  the  apes,  w'hich  supj>ort  themselves 
on  the  sides  of  the  feet  and  the  bent  knuckles  of  the 
hands.  With  regard  to  climbing,  the  long  stretch  of 
arm  and  the  grasp  with  both  hands  and  feet  contribute  to 
the  arboreal  life  of  the  apes,  contrasting  with  what  seem 
the  mere  remains  of  the  climbing  habit  to  be  found  even 
among  forest  savages.  On  the  whole,  man’s  locomotive 
limbs  are  not  so  much  specialized  to  particular  purposes, 
as  generalized  into  adaptation  to  many  ends.  As  to  the 
mechanical  conditions  of  the  human  body,  the  upright 
|K>sture  lias  always  been  recognized  as  the  chief.  To  it 
contributes  the  balance  of  the  skull  on  the  cervical  verte- 
bra, while  the  human  form  of  the  pelvis  provides  the 
necessary  support  to  the  intestines  in  tlie  standing  attitude. 
The  marked  curvature  of  the  vertebral  column,  by  breaking 
the  shock  to  the  neck  and  head  in  running  and  leaping, 
likewise  favours  the  erect  position.  The  lowest  coccygeal 
vertebra*  of  man  remain  as  a rudimentary  tail.  While  it 
is  evident  that  high  importance  must  lie  attached  to  the 
adaptation  of  the  human  body  to  the  life  of  diversified 
intelligence  and  occupation  he  has  to  lead,  this  must  not 
be  treated  as  though  it  were  the  principal  element  of  the 
superiority  of  man,  whose  comparison  with  all  lower 
genera  of  mammals  must  be  mainly  directed  to  the  intel- 
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lectual  organ,  the  brain.  Comparison  of  the  brains  of 
vertebrate  animals  brings  into  view  the  immense  difference 
between  the  small,  smooth  brain  of  a fish  or  bird  and 
the  large  and  convoluted  organ  in  man.  In  man,  both 
size  and  complexity  contribute  to  the  increased  area  of 
the  cortex  or  outer  layer  of  the  brain,  which  within  the 
last  few  years  has  been  fully  ascertained  to  be  the  scat  of 
the  mysterious  processes  by  which  sensation  furnishes  the 
groundwork  of  thought.  Schafer  ( Textbook  of  Physiology, 
vol.  ii.  p.  697)  thus  defines  it:  “The  cerebral  cortex  is 
the  scat  of  the  intellectual  functions,  of  intelligent  sensa- 
tion or  consciousness,  of  ideation,  of  volition,  and  of 
memory.”  Not  to  enter  into  the  difficult  details  of  com- 
parison of  the  extent  of  this  thinking  layer  «in  the  higher 
apes  and  man,  it  may  suffice  to  comjxare  the  absolute 
quantity  of  brain  in  the  gorilla  and  average  man,  which 
has  been  estimated  as  1 to  2.  So  evident  is  the  pre- 
ponderance, that  it  is  plainly  seen  in  the  present  series 
of  skeletons  which  have  already  served  so  many  purposes, 
and  where  the  outside  of  the  brainpan  in  each  gives  a 
rough  measure  of  the  brain  contained  within. 

The  wide  acceptance  of  the  Darwinian  theory,  as  applied 
to  the  descent  of  man,  has  naturally  roused  an ticij nation 
that  geological  research,  which  provides  evidence  of  the 
animal  life  of  incalculably  greater  antiquity,  would  furnish 
fossil  remains  of  some  comjiaratively  recent  being  inter- 
mediate between  the  anthrojtomorphic  and  the  anthropic 
types.  This  expectation  has  hardly  been  fulfilled,  but  of 
late  years  the  notion  of  a variety  of  the  human  race, 
geologically  ancient,  differing  from  any  known  in  historic 
times,  and  with  characters  approaching  the  simian,  has 
been  supjjorted  by  further  discoveries.  To  bring  this 
to  the  reader's  notice,  top  and  side  views  of  three  skulls,  as 
placet!  together  in  the  human  development  series  in  the 
Oxford  University  Museum,  are  represented  in  the  Plate, 
for  the  purpose  of  showing  the  great  size  of  the  orbital 
ridges,  which  the  reader  may  contrast  with  his  own  by  a 
touch  with  his  fingers  on  his  forehead.  The  first  (Fig.  3) 
is  the  famous  Neanderthal  skull  from  near  Diisseldorf,  de- 
scribed by  Schaafhausen  in  Muller’s  Archiv,  1858  ; Huxley 
in  Lyell,  Antiquity  of  Mant  p.  86,  and  in  A fan's  Place  in 
Nature,  The  second  (Fig.  4)  is  the  skull  from  the  cavern 
of  Spy  in  Belgium  (De  Puydt  and  Lbhest,  CompU  Rendu 
du  Com/ret  de  Namur , 1886).  The  foreheads  of  these 
two  skulls  have  an  ajie  like  form,  obvious  on  coiuijarison 
with  the  simian  skulls  of  the  gorilla  and  other  apes, 
and  visible  even  in  the  small -wale  figures  in  the  Plate, 
Fig.  2.  Among  modern  tribes  of  mankind  the  forehead 
of  the  Australian  aborigines  makes  the  nearest  approach  to 
this  type,  as  was  pointed  out  by  Huxley.  This  brief 
description  will  serve  to  show'  the  importance  of  a later 
discovery.  At  Trinil,  in  Java,  in  an  equatorial  region 
where,  if  anywhere,  a being  intermediate  between  the 
hilrtier  ape*  and  man  would  eeom  likely  to  lie  found,  I)r 
Dubois  in  189192  excavated  from  a bed,  considered'  by 
him  to  be  of  Sivalik  formation  (Pliocene),  a thighbone 
Which  competent  anatomists  decide  to  be  human,  and  a 
remarkably  depressed  calvaria  or  skull-cap  (Fig.  5),  bearing 
a certain  resemblance  in  its  proportions  to  the  correspond- 
ing part  of  the  simian  skull.  These  remains  were  referred 
- their  discoverer  to  an  animal  intermediate  between  man 
and  ajic  to  which  he  gave  the  name  of  PUhmrnlhnmu* 
T :ui  ,lle  interesting  discussions  on  the  subject 
A.  "!  uf  opinion  among  leading  anatomists. 

At  an}  rate,  classing  the  Trinil  skull  as  human,  it  may 
Jw  described  as  tending  towards  the  simian  tytie  more 

vi.  1898  ; 
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Development  of  Civilization.  — In  recent  years  no 
such  fundamental  alteration  has  taken  place  in  scientific 
views  as  to  man’s  age  on  the  earth,  as  had  been  brought 
about  previously  by  the  extension  of  his  antiquity  back 
from  history  into  geology.  It  was  an  immense  change  in 
current  opinion  to  substitute  for  a chronology  of  centuries 
a vague  computation  of  hundreds  of  thousands  of  years. 
The  new  views,  however,  met  with  comparatively  little 
opposition,  partly  because  the  way  had  been  already 
broken  by  geology  assigning  to  the  strata  of  the  earth  an 
incalculable  antiquity,  and  still  more  because  the  extension 
of  the  human  period  was  no  merely  sjieculative  doctrine, 
but  rested  on  visible  fact  It  was  an  object-lesson  on  the 
largest  scale  to  look  across  a valley  like  that  of  the 
Thames,  and  to  imagine  the  vast  time  required  for  its 
excavation  by  the  waters  since  the  river  drift -gravels 
were  left  high  on  the  sloju's,  containing  rude  stone 
implements  lying  with  the  bones  of  the  mammoth  and 
rhinoceros,  which  plainly  showed  man  to  have  l>een  their 
contemjKirary.  These  stone  implements  in  the  Quaternary 
drift-gravels,  and  other  relics  of  human  art  in  the  cave 
de)M>sits,  while  furnishing  the  main  proof  of  man's  high 
antiquity,  contain  also  evidence  of  his  then  state  of 
culture.  His  drawings  on  bone  or  tusk  found  in  the 
caves  show  no  mean  artistic  power,  as  apjiears  by  the  three 
specimens  copied  in  the  Plate.  That  representing  two 
deer  (Fig.  6)  was  found  so  early  as  1852  in  thu  breccia 
of  a limestone  cave  on  the  Charentc,  and  its  importance 
recognized  in  a remarkable  letter  by  Prosjier  Merimce, 
as  at  once  historically  ancieut  and  geologically  modem 
( Conip-st  d ’A nth ropologie  el  d' Airhenlotfie  Prcluiton'pte*, 
Copenhagen,  1869,  p.  128).  The  other  two  are  the  famous 
mammoth  from  the  cave  of  La  Madelaine,  on  which  the 
woolly  rnaue  and  huge  tusks  of  Elephas  prvmgmtHS  are 
lwldly  drawn  (Fig.  7);  and  the  group  of  man  and  horn’s 
(Fig.  8).  There  has  been  found  one  other  contemporary  por- 
trait of  man,  where  a hunter  is  shown  stalking  an  aurochs. 

That  the  men  of  the  Quaternary  period  knew  the  savage 
art  of  producing  fire  by  friction,  and  roosted  the  flesh  on 
which  they  mainly  subsisted,  is  proved  by  the  fragments 
of  charcoal  found  in  the  cave  deposits,  where  also  occur 
bone  awls  and  needles,  which  indicate  the  wearing  of 
skin  clothing,  like  that  of  the  modem  Australians 
Fuegians.  Their  bone  lance- heads  and  dart- points  were 
comparable  to  those  of  northern  and  southern  savages. 
Particular  attention  has  to  be  given  to  the  stone  injr^ 
ments  used  by  these  earliest  known  of  mankind.  1 
division  of  tribes  in  the  stone  implement  stage  into  two 
classes,  according  to  their  proficiency  in  this  mos 
important  art,  furnishes  in  some  resects  the  best  means 
of  determining  their  rank  in  general  culture.  In  order  o 
put  this  argument  clearly  before  the  reader , a few 
implement  s are  figured  in  the  Plate.  The  gr°up^ in  ^ 
contains  tools  and  weajtons  of  the  Neolithic  or  New  » -{on* 
Age,  such  as  are  dug  up  on  Eurojiean  soil ; they  are  cvj  en 
relics  of  ancient  populations  who  used  them  till  rep 
by  metal.  The  stone  hatchets  are  symmetrically  shaj^ 
and  edged  l»y  grinding,  while  the  cutting  flakes,  scrill'er^ 
spear  and  arrow  heads,  are  of  high  finish.  Direct  know  u ^ 
of  the  tribes  who  made  them  is  scanty,  but  impleiueu  s - 
similar  in  make  and  design  having  beep  in  use  in  * 0 
and  South  America  until  modern  times,  it  may  1*  , 

for  purposes  of  classification  that  the  Neolithic  peopcs  t 
the  New  World  were  at  a similar  barliarous 
industrial  arts,  social  organization,  moral  and  religi011- 
idcaa.  Such  comparison,  though  needing  *nution  4 
reserve,  at  once  proved  of  great  value  to  ant-hrop0  <>w  ■ 
When,  however,  there  came  to  light  from  the  driftjp* 
and  limestone  caves  of  Europe  the  Palaeolithic  l,uV 
ments,  of  which  some  types  are  shown  in  the  gr°up  ( 4* 
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10),  the  difficult  problem  presented  itself  what  degree  of 
general  culture  these  rude  implements  belonged  to.  On 
mere  inspection,  their  rudeness,  their  unsuitability  for 
being  hafted,  and  the  absence  of  shaping  and  edging  by 
the  grindstone,  mark  their  inferiority  to  the  Neolithic 
implements.  Tlieir  immensely  greater  antiquity  was 
{troved  by  their  geological  position  and  their  association 
with  a long  extinct  fauna,  and  they  were  not,  like  the 
N eoliths,  recognizable  as  corresjionding  closely  to  the 
implements  used  by  modern  tribes.  There  was  at  first  a 
tendency  to  consider  the  Paheoliths  as  the  work  of  men 
ruder  than  savages,  if,  indeed,  their  makers  were  to  be 
accounted  human  at  all.  Since  then,  however,  the  problem 
has  parsed  into  a more  manageable  state.  Stone  imple- 
ments, more  or  less  approaching  the  European  Palaeolithic 
type,  were  found  in  Africa  from  Egypt  southwards,  where 
in  such  parts  as  Somaliland  and  Cape  Colony  they  lie  about 
on  the  ground,  as  though  they  liad  been  the  rough  tools 
and  weapons  of  the  rude  inhabitants  of  the  land  at  no  very 
distant  period.  The  group  in  Fig.  1 1 in  the  Plate  shows 
the  usual  Somaliland  types.  Those  facts  tended  to  remove 
the  mystery  from  Paleolithic  man,  though  too  little  is 
known  of  the  ruder  ancient  tribes  of  Africa  to  furnish 
a definition  of  the  state  of  culture  which  might  have 
co-existed  with  the  use  of  Paleolithic  implements.  In- 
formation to  this  purpose,  however,  can  now  be  furnished 
from  a more  outlying  region.  This  is  Tasmania,  where, 
as  in  the  adjacent  continent  of  Australia,  the  survival  of 
marsupial  animals  indicates  long  isolation  from  the  rest  of 
the  world.  Here,  till  far  on  into  the  19th  century,  the 
Englishmen  could  watch  the  natives  striking  off  flakes  of 
stone,  trimming  them  to  convenient  shaj)©  for  grasping 
them  in  the  hand,  and  edging  them  by  taking  off  successive 
chips  on  one  face  only.  The  group  in  Fig.  12  shows 
ordinary  Tasmanian  forms,  two  of  them  being  finer 
tools  for  scraping  and  grooving.  (For  further  details 
reference  may  be  made  to  H.  Ling  Roth,  The  Tasmanians, 
2nd  ed.  1899;  R.  Brough  Smyth,  Aborigine*  of  Victoria, 
1878,  vol.  ii. ; Tapers  and  Proceedings  of  Royal  Sonet y 
of  Taenia nia  ; aud  papers  by  the  present  writer  in  Journal 
of  the  Anthropological  Institute.)  The  Tasmanians,  when 
they  came  in  contact  with  the  Eurojieon  explorers  and 
settlers,  were  not  the  broken  outcasts  they  afterwards 
became.  They  were  a savage  people,  jxerhaps  the  lowest 
in  culture  of  any  known,  but  leading  a normal,  self- 
supporting,  and  not  unhappy  life,  which  had  probably 
changed  little  during  untold  ages.  The  accounts,  im- 
perfect as  they  are,  which  have  been  preserved  of  their 
arts,  beliefs,  aud  habits,  thus  present  a picture  of  the 
arts,  beliefs,  and  habits  of  tribes  whose  place  in  the  Stone 
Age  was  a grade  lower  than  that  of  Palieolithic  man  of 
the  Quaternary  period. 

The  Tasmanian  stone  implements,  figured  in  the  Plate, 
show  their  own  use  when  it  is  noticed  that  the  rude  chip- 
ping forms  a good  hand-grip  above,  and  an  effective  edge 
for  chopping,  sawing,  and  cutting  below.  But  the  absence 
of  the  lung-. shafted  implements,  so  characteristic  of  the 
Neolithic  and  Palaeolithic  series,  and  serviceable  as  jacks, 
hatchets,  and  chisels,  shows  remarkable  limitation  in  the 
mind  of  these  Ravages,  who  made  a broad,  hand-grasped  knife 
their  tool  of  all  work  to  cut,  saw,  and  chop  with.  Their 
weapons  were  the  wooden  club  or  waddy  notched  to  the 
grasp,  and  sjtears  of  sticks,  often  crooked  but  well  balanced, 
with  points  sharpened  by  tool  or  fire,  and  sometimes 
jagged.  No  sjx-ar- thrower  or  bow  and  arrow  was  known. 
The  Tasmanian  savages  were  crafty  warriors  and  kangaroo- 
hunters,  and  the  women  climbed  the  highest  trees  by 
notching,  in  quest  of  ojxossunis.  Shell-fish  ami  crabs  were 
taken,  and  seals  knocked  on  the  head  with  clubs,  but 
neither  fish-hook  nor  fishing-net  was  known,  and  indeed 
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swimming  fish  were  avoided  as  food.  Meat  and  vegetable 
food,  such  as  fern-root,  was  broiled  over  the  fire,  but 
boiling  in  a vessel  was  unknowm.  The  fire  was  produced 
by  the  ordinary  savage  fire-drill.  Ignorant  of  agriculture, 
with  no  dwellings  but  rough  huts  or  break  winds  of  sticks 
and  bark,  without  dogs  or  other  domestic  animals,  these 
savages,  until  the  coming  of  civilized  man,  roamed  after  food 
within  their  tribal  bounds.  Logs  and  clumsy  floats  of 
hark  and  grass  enabled  them  to  cross  water  under  favour- 
able circumstances.  They  had  clothing  of  skins  rudely 
stitched  together  with  bark  thread,  and  they  were 
decorated  with  simple  necklaces  of  kangaroo  teeth,  sheila, 
and  berries.  Among  their  simple  arts,  plaiting  and 
basket-work  was  one  in  which  they  approached  the  civilized 
level.  The  pictorial  art  of  the  Tasmanians  was  jx>or  and 
childish,  quite  below  that  of  the  Palaeolithic  men  of 
Europe.  The  Tasmanians  spoke  a fairly  copious  agglu- 
tinating language,  well  marked  as  to  Jiarts  of  s|*eech, 
syntax,  and  inflexion.  Numeration  was  at  a low  level, 
liosed  on  counting  fingers  on  one  hand  only,  so  that  the 
word  for  man  (jmggana)  stood  also  for  the  number  5. 
The  religion  of  the  Tasmanians,  when  cleared  from  ideas 
apparently  learnt  from  the  whites,  was  a simple  form  of 
animism  based  on  the  shadow  (toarraim)  being  the  soul  or 
spirit  The  strongest  belief  of  the  natives  was  in  the  power 
of  the  ghosts  of  the  dead,  so  that  they  carried  the  bones  of 
relatives  to  secure  themselves  from  harm,  and  they  fancied 
the  forest  swarming  with  malignant  demons.  They  placed 
weajjons  near  the  grave  for  the  dead  friend's  soul  to  use, 
and  drove  out  disease  from  the  sick  with  the  intruding 
ghost  which  had  caused  it.  Of  greater  special  spirits  of 
Nature  we  find  something  vaguely  mentioned.  The  earliest 
recorders  of  the  native  social  life  Bet  down  such  features  as 
their  previous  experience  of  rude  civilized  life  had  made 
them  judges  of.  They  notice  the  self-denying  affection  of 
the  mothers,  and  the  hard  treatment  of  the  wives  by  the 
husbands,  polygamy,  and  the  shifting  marriage  unions. 
But  when  we  meet  with  a casual  remark  as  to  the  tendency 
of  the  Tasmanians  to  take  wives  from  other  tribes  than 
their  own,  it  seems  likely  that  they  had  some  custom  of 
exogamy  which  the  foreigners  did  not  understand.  Meagre 
as  is  the  information  preserved  of  the  arts,  thoughts,  and 
customs  of  these  survivors  from  the  lower  Stone  Age,  it 
is  of  value  as  furnishing  even  a temporary  and  tentative 
means  of  working  out  the  development  of  culture  on  a 
basis  not  of  conjecture  but  of  fact.  (e.  b.  T.) 

Anthropometry  is  a system  of  identifying  and 
classifying  individuals  by  measurement,  invented  for 
j>olice  purposes  about  1880  by  M.  Bertillon  of  the  Service 
de.  la  Surete  or  criminal  department  of  the  prefecture  of 
jxxlice  in  Paris,  and  since  adopted  in  Borne  form  by  nearly 
every  civilized  government.  The  system  rests  uj>on  two 
assumptions,  which  may  be  taken  to  have  been  proved. 
The  first  is  tliat  the  dimensions  of  certain  bones  and  bony 
structures  remain  practically  constant  in  the  individual 
throughout  adult  life ; and  the  second  is  that  such 
dimensions  vary  so  much  in  different  persons  that  if 
several  bones  be  measured  very  few  individuals  will  be 
found  to  have  all  the  measurements  absolutely  the  same. 
Taken  together,  these  facts  provide  the  basis  for  an  exact 
method  of  identifying  at  any  future  time  a person  who 
has  once  been  measured,  and  of  distinguishing  between 
that  person  and  others.  Such  a method  might  obviously 
be  useful  in  any  situation  in  which  it  is  desirable  to 
establish  identity  or  prevent  jiersonation,  but  its  most 
important  application  is  in  dealing  with  crime,  and 
especially  with  “ recidivists  ” or  old  offenders  who  bavo 
be<*n  previously  convicted,  and  who  endeavour  to  escape 
recognition  by  giving  false  accounts  of  themselves,  and  by 
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every  other  means  in  their  power.  In  the  case  of  small  com- 
munities and  local  crime  personal  identification  is  usually 
a simple  matter  nDd  presents  little  difficulty  to  the  j>olice, 
who  are  more  or  less  familiar  with  all  the  [persons  with 
whom  they  are  called  u{K>n  to  deal ; but  it  becomes 
difficult  or  impossible  with  persons  who  travel  from  place 
to  place,  as  the  more  important  professional  criminals  do, 
and  in  great  cities  by  sheer  excess  of  numbers.  Previously 
to  the  introduction  of  the  Bertillon  system  the  means 
relied  upon  were  ( 1 ) the  memory  of  warders  and  police- 
men, who  often  had  to  travel  to  distant  places  to  view 
prisoners,  (2)  photographs,  (3)  written  descriptions,  with 
special  reference  to  marks  or  other  peculiarities.  These 
things  have  their  uses  still,  but  by  themselves  they  formed 
a very  imperfect  means  of  identification.  The  chief 
defects  in  practice  were  (1)  frequent  failure  to  identify, 
(2)  liability  to  miaddentification — not  very  common  but 
of  the  greatest  ira|K»rtance  to  the  innocent,  (3)  time,  labour, 
and  expense  involved  in  searching  records  and  circulating 
descriptions. 

Authro|K)inetry  was  designed  to  overcome  all  these 
defects.  The  great  advantage  claimed  for  it  lies  in  the 
systematic  recording  on  a uniform  plan  of  the  distinctive 
features  of  each  criminal,  and  the  classification  of  these 
records  on  the  numerical  basis  afforded  by  measurement. 
The  principle  of  classification  maybe  explained  as  follows : — 
Five  dimensions  arc  taken  as  a basis,  namely  (1)  length  of 
head,  (2)  breadth  of  head,  (3)  length  of  left  middle  finger, 
(4)  length  of  left  foot,  (5)  length  of  left  forearm.  These 
were  chosen  by  M.  Bertillon  chiefly  on  the  ground  that 
they  are  the  most  constant  in  the  individual  aud  the 


easiest  to  take  accurately ; but  they  may  be  varied  with- 
out affecting  the  principle.  Each  of  these  is  then  divided 
into  three  classes  : — (1)  long,  (2)  medium,  (3)  short.  Thus 
heads  upwards  of  191  millimetres  in  length  are  classed 
“long,”  those  of  185  to  190  millimetres  are  “medium,” 
and  those  of  less  than  1 85  are  “ short.”  Similarly  with 
the  breadth  of  head,  length  of  middle  finger,  and  so  on. 
This  division  of  the  five  dimensions  into  three  classes 
each  gives  35  or  243  clvsses,  which  are  assumed  to  be 
approximately  equal.  Supposing,  now',  it  is  required 
to  keep  a register  of  90,000  criminals,  as  contemplated 
by  M.  Bertillon,  each  represented  by  a card  containing 
persoual  details,  photograph,  and  other  particulars.  The 
first  division  by  leugth  of  head  will  divide  the  90,000 
cards  into  three  sections  of  30,000  each ; these  are  sut>- 
i breadth  ,°f  head  into  nine  subsections  of 

10,000  each,  and  again  by  the  remaining  measurements 
successively  into  27  rets  of  3300  each,  81  of  1100  each 
and  243  of  370  each.  The  cards  are  kept  in  a cabinet 
which  is  divided  into  sections  and  subsections  corre- 
sponding to  the  measurements  descrilxxl,  anil  eventually 
into  drawers,  representing  the  last  subdivision.  There 
are,  therefore,  243  drawers,  each  containing  about  370 
cards.  Then  a further  subdivision  of  the  cards  in  each 
drawer  is  given  by  the  height,  the  length  of  the  little 
huger,  aud  lastly  by  the  colour  of  the  eye.  The  height 
gives  three  subdivisions  of  124  each,  which  are 
further  divided  into  groups  of  41  by  the  little  finger, 
and  finally  into  {jackets  of  6 by  the  colour  of  the 
eye,  of  which  seven  varieties  are  distinguished.  The 
practical  working  of  the  system  can  be  readily  understood. 

‘T8ht  into  th«  Prefecture;  the  police 
victim  krWJ“*  record’  a,ld  whether  previously  con- 
the  aluImVv!*'  gives  a,  name  which  is  not  found  in 
pometri^iY*^*^  kePl  » •«*»  to  the  anthre 

and  that  h *'»  ^ u;  ^ut  the  name  is  false, 

it T,ly  “I  °*d  °®»d^  ^ order  to  find  on t 
is  necessary  to  search  the  records.  It  is  here  that  the 
anthropometric  classification  comes  in.  Instead  of  search- 


ing through  photographic  albums  and  voluminous  records, 
at  tlie  cost  of  much  time  and  labour,  and  with  a doubtful 
result,  the  authorities  can,  theoretically  at  least,  lay  their 
hands  with  certainty  on  the  document  required  within  a 
few  minutes  even  among  90,000  others.  The  man  is 
measured,  and  his  head-length  is  found  to  be  over  191 
millimetres.  He  therefore  falls  under  the  “longs,"  and 
two-thirds  of  the  registration  cabinet,  or  60,000  records, 
are  at  once  eliminated.  The  head-breadth  in  like  manner 
eliminates  20,000  more  ; and  so  on  until  the  search  comes 
down  to  a bundle  of  six  or  so,  among  which  the  suspect's 
card  is  found,  with  photograph,  description,  <fcc.  The 
whole  thing  is  entirely  independent  of  names.  The  actual 
identification  is  made  by  means  of  the  photograph  and 
distinctive  marks,  if  any.  Some  additional  measurements, 
including  the  dimensions  of  the  ear,  are  taken  by  M.  Ber- 
tillon, but  they  are  not  essential.  The  system  is  still 
undergoing  modification  and  improvement  by  the  intro- 
duction of  new  features.  An  important  addition  is  the 
finger-print  process,  described  below. 

The  weak  point  in  the  system  is  the  margin  which  has 
to  be  allowed  for  error  in  the  measurements.  M.  Ikrtillou 
himself  allows  1 millimetre,  but  with  less  skilful  or  less 
careful  officers  than  those  at  the  Paris  Prefecture  it  may  lie 
necessary  to  allow  more.  This  introduces  a doubt  into  tbe 
classification,  rendering  it  uncertain  to  which  of  two  sec- 
tions measurements  near  the  dividing  line  really  belong,  and 
so  increasing  the  area  of  search  to  a corresponding  degree. 
In  practice,  however,  the  system  has  proved  highly 
successful  in  France.  A striking  result  is  the  great 
diminution  in  the  number  of  habitual  criminals  who 
attempt  to  evade  recognition ; the  inference  is  that  they 
have  learnt  to  regard  the  endeavour  as  futile. 

In  1893  a departmental  committee  was  appointed  by 
the  British  Home  Office  to  impure  into  tbe  anthropometric 
system  and  also  into  finger-prints.  It  reported  in  the  fol- 
lowing year,  recommending  the  adoption  of  anthropometric 
classification  by  means  of  the  five  primary  measurements 
described  above ; but  for  the  further  classification  and 
actual  identification  it  recommended  the  finger  - pnnt 
system  elaborated  by  Mr  Francis  Gal  ton  in  preference 
, to  the  Bertillon  secondary  measurements,  as  being  more 
scientific  and  more  accurate.  These  recommendations  were 
| provisionally  adopted  with  some  modifications,  and  ha'e 
1 been  in  use  in  England  ever  since.  The  actual  ,Ilca9U/IT 
merits  now  taken  are  the  following : — (1)  head  length, 
head  breadth,  (3)  face  breadth,  (4)  left  middle  finger, 
(5)  left  cubit,  <6)  left  foot,  (7)  height.  These  are  entered 
on  a form  together  with  other  details,  including  agc( 
name,  complexion,  hair,  eyes,  and  distinctive  i®** 
The  prisoner’s  photograph  is  also  affixed  in  a sjace  ? 
vacant  for  the  purpose.  The  reverse  side  of  the 
piece  of  paper  is  devoted  to  the  finger-prints.  Impres- 
sions of  the  thumb  and  four  fingers  of  each  hand  are 
taken,  both  with  the  fingers  together  and  each  m * 
separate  space.  The  pajiers  are  classified  and  arrange 
in  sections  to  form  a register  in  the  manner  alrea*  y 
explained.  It  is  to  be  noted,  however,  that  owing 
difference  of  judicial  procedure  the  system  is  cam®  oa 
in  a somewhat  different  way  in  Great  Britain,  and  18  a* 
to  a much  less  extent  than  in  France.  The  Iren’  34  ^ 
permits  the  arrest,  detention,  and  interrogation  of  P6”®  „ 
on  mere  suspicion,  and  the  identification  of  “ recidivis 
at  this  stage  is  of  great  importance,  because  it  p -s 
powerful  weapou  in  the  hands  of  the  police  and  o 
examining  magistrate  in  working  up  the  case.  It ,s 
im]H>rtaut  for  the  protection  of  the  innocent.  All  pe  ^ 
arrested  are  therefore  measured  at  once  by  the  po  ce  ^ 
a matter  of  routine,  and  this  is  done  by  s|>ecially  trw  ^ 
i and  skilled  officers  at  the  identification  bureau. 
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English  law  only  permits  it  to  bo  done  to  persons  com- 
mitted for  trial  or  under  remand  at  the  formal  request  of 
a chief  constable.  The  measurement*,  therefore,  are  not 
taken  by  the  police,  but  by  prison  officials,  and  the  system 
is  only  applied  to  a comparatively  small  number  of 
criminals.  It  is  carried  out,  however,  under  the  super- 
vision of  a central  office  attached  to  the  metropolitan 
police,  where  the  register  is  kept.  Some  ‘200  officers  iu 
the  different  gaols  throughout  the  United  Kingdom  have 
been  instructed  in  Anthrojxunetry.  In  Glasgow  it  is  used 
by  the  police. 

Finger  Print*. — In  1823  Purkenje,  the  eminent  physio- 
logist of  Breslau,  drew  attention  to  the  subject  of  finger 
impressions.  He  distinguished  nine  types,  and  suggested 
a system  of  classification,  but  it  was  not  followed  up. 
The  first  practical  application  of  the  method  was  made  by 
Sir  William  Herschcl,  of  the  Indian  Civil  Service,  who 
introduced  it  into  the  district  of  Hooghly,  in  Bengal,  as 
a means  of  identification,  to  meet  the  practice  of  persona- 
tion prevalent  iu  all  the  courts.  He  wrote  a report 
recommending  its  general  adoption  in  India,  but  his 
advice  was  not  followed,  and  the  practice  lapsed  in  the 
Hooghly  district  after  his  departure.  The  subject  was 
afterwards  taken  up  as  an  anthropological  study  by  Mr 
Francis  Galton,  and  very  fully  worked  out  It  is  thus 
explained  in  brief  by  Mr  G.  R.  Henry,  inspector-general 
of  police,  Lower  Provinces  : — 

The  fulmar  surface  of  the  hand  and  the  sola  of  the  foot  are 
traversed  by  innumerable  ridges,  forming  many  varieties  of  pattern, 
and  by  creases.  The  ridgo  patterns  and  the  ridge  characteristics 
persist  throughout  the  whole  period  of  human  life,  and  are  so  dis- 
tinctive as  to  differentiate  each  individual  from  all  others.  An 
accurate  reproduction  of  these  ridge*  is  obtained  by  inking  the  finger 
bulb  and  pressing  it  on  paper,  the  impression  thus  recorded  being 
a reversal  of  tho  pattern  on  the  finger.  All  impresaions  may  be 
arranged  under  one  of  four  tvpea,  nonielv,  arches,  loops,  whom, 
composites.  Arches  subdivide  into  arches  and  tented  arches ; 
clear  definitions  demarcate  arches  from  tented  arches,  and  both 
from  loops.  Loops  mnv  bo  ulnar  or  radial,  and  are  further  differ- 
entiated from  each  other  by  ridge  counting  and  by  their  ridge 
characteristics.  Whorls  are  single-  or  double-cored  ; impressions  of 
tliis  type  differ  conspicuously  from  each  other,  owing  to  the  in- 
numerable varieties  of  pattern  they  present,  but  further  demarca- 
tion is  provided  by  ndge  tracing.  Composites  include  central 
lockets,  lateral  pockets,  twinned  loops,  accidentals. 

From  this  it  will  bo  seen  that  tho  classification  is 
somewhat  complicated  and  technical.  For  further  explana- 
tion and  for  tho  practical  application  of  tho  method  tho 
reader  is  referred  to  Mr  Henry’s  book  on  Finger  Prints 
(1900). 

In  1892  Anthropometry  was  introduced  into  Bengal, 
and  then  into  other  provinces  ; but  after  some  years’  ex- 
perience certain  defects  in  working  became  apparent,  and 
attention  was  turned  to  the  alternative  use  of  finger-prints, 
on  which  the  Home  Office,  as  previously  mentioned,  had 
reported  favourably  in  1894.  Experiments  in  identifica- 
tion by  finger-prints  only  were  made  in  Bengal,  and  were 
so  successful  that  in  1897  the  government  of  India 
appointed  a committee  to  examine  both  systems.  It 
recommended  the  adoption  of  finger-prints  on  the  Bengal 
plan  “as  being  superior  to  the  anthropometric  method 
(l)  in  simplicity  of  working  ; (2)  in  tho  cost  of  apparatus ; 
(3)  in  the  fact  that  all  skilled  work  is  transferred  to  a 
central  or  classification  office  ; (4)  in  the  rapidity  with 
which  the  process  can  be  worked  ; and  (5)  in  the  certainty 
of  tho  results/1  Various  theoretical  objections  to  finger- 
prints have  been  raised,  but  they  have  no  i>articular  value. 
Obliteration  of  the  ridges  by  injury  is  possible,  but  it 
would  in  itself  be  suspicious,  and  would  constitute  a most 
distinctive  personal  mark ; obscuration  by  manual  labour 
is  not  found  to  be  a serious  drawback.  In  June  1897  a 
resolution  of  the  governor-general  in  council  directed  the 
adoption  of  the  finger-print  system  throughout  India,  and 
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its  gradual  substitution  for  the  previously  existing  anthro- 
pometric system  has  since  been  carried  out.  Its  use  is  not 
confined  to  the  police  department,  but  extends  to  all 
branches  of  public  business. 

It  is  probable  that  different  systems  may  suit  different 
conditions.  Foreign  governments  now  use  for  police 
j purposes  combinations  of  Anthropometry  and  finger-prints 
I similar  to  that  adopted  in  England.  There  are  minor 
j differences,  but  the  systems  are  sufficiently  alike  to  be 
available  for  dealing  with  international  crime.  The  full 
advantage  of  scientific  identification,  however,  will  not  be 
reaped  until  judicial  procedure  recognizes  more  clearly  the 
distinction  between  professional  and  accidental  criminals. 
On  this  point  the  committee  of  1894  remarked: — “As 
there  are  some  criminals  who  ought  never  to  bo  sent  to 
prison,  there  are  others  who  ought  never  to  be  released  ; 
and  when  this  distinction  is  established  and  provided  for 
by  legislation,  it  will  be  of  even  greater  importance  than 
at  present  to  have  an  exact  record  of  each  criminal’s 
offences.” 

Litiratuek.-  Bebti  llon.  — Instructions  Signal R igucs. 
Henry. — Classification  and  Uses  of  Finger  Prints.  Sfeaiimav.— 
Fortnightly  Review,  March  1890;  New  Review,  July  1893.  Blue 
Book. — “Report  on  best  Means  available  for  identifying  Habitual 
Criminals/*  1894.  (a.  Si) 

Antibes,  small  seaport  of  France,  department  of 
AIjxjs  Maritime*,  in  the  arrondissemont  of  Grasse,  11 
miles  in  direct  line  S.S.W.  of  Nice,  on  the  railway  from 
Toulon  to  Nice.  The  ramjiorts  are  being  demolished. 
A state  horticultural  college  was  established  in  1891. 
Industries  include  perfurae'distilling.  Population  (1881), 
3810;  (1891),  4926;  (1896),  4956;  (1901),  6600. 

Anticosti,  a barren  island  of  Quebec,  Canada, 
situated  in  the  northern  jx»rtion  of  the  Gulf  of  St 
Lawrence.  It  has  been  converted  into  an  immense 
preserve  for  game  of  all  kinds. 

AntigO,  a city  of  Wisconsin,  U.S.A.,  the  capital  of 
Langlade  county,  situated  in  the  north-eastern  part  of  the 
state,  on  a branch  of  tho  Chicago  and  North-Western  rail- 
way, at  an  altitude  of  1483  feet.  Its  industries  consist 
mainly  in  the  manufacture  of  lumber.  Population  (1885), 
1979;  (1895),  5002;  (1900),  5145. 

Antigua,  an  island  of  the  British  West  Indies,  the 
largest  member  of  the  outer  coralline  chain,  cast  of  Nevis 
and  north  of  Montserrat,  with  an  area  of  108  square  miles. 
In  1881  the  jwpulation  was  34,000,  and  in  1891,  36,200, 
St  John,  the  capital,  containing  7938.  It  fonns,  with 
Barbudaand  Redonda,oneof  the  five  presidencies  iuto  which 
the  Leeward  group  is  divided,  and  is  the  seat  of  the  general 
governing  body.  The  local  legislative  council  ceased  to 
send  four  unofficial  members  to  the  Federal  Legislative 
Council  in  1898,  when  the  legislature,  in  consideration 
of  pecuniary  assistance  from  the  British  Government, 
passed  an  act  abrogating  the  semi -elective  constitution 
which  had  existed  since  186G.  The  island  is  now,  like 
the  other  presidencies  of  the  Leeward  Islands  colony, 
administered  as  a Crown  Colony,  and  the  legislative 
council  consists  of  eight  official  and  eight  non -official 
members,  all  nominated  by  the  governor.  Education  is 
by  law  compulsory,  and  there  are  many  elementary  schools 
throughout  the  island.  There  is  a grammar  school  for 
boys  and  one  for  girls,  and  the  Cambridge  local  examina- 
tions are  held  annually,  as  an:  the  examinations  of  the 
University  of  London.  Agricultural  training  is  given 
under  the  Government  at  Skerrett’s  school.  The  Mico 
training  institution  was  closed  in  1899,  and  students  are 
now  trained  in  the  Mico  training  college  in  Jamaica. 
The  Anglican,  "Wesleyan,  and  Moravian  churches  are  the 
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moat  numerous.  There  is  a small  volunteer  defence  force. 
The  island  has  direct  steam  communication  with  Great 
Britain,  New  York,  and  Canada,  and  is  connected  with 
the  West  India  and  Panama  Telegraph  Company's  cable. 
The  decline  of  the  sugar  industry  lias  had  a serious  effect 
on  the  prosperity  and  public  finances  of  the  island  ; and, 
as  in  many  other  West  Indian  colonies,  considerable 
retrenchments  in  public  expenditure  had  to  be  effected 
during  the  last  few  years  of  the  century,  which  were  also 
marked  by  hurricane  and  drought.  Sweet  potatoes,  yams, 
maize,  and  guinea-corn  are  grown  for  home  consumption, 
and  pine-apples  are  exported  to  a small  extent.  The 
lands  were  in  1899  classified  as  follows: — Cultivated  in 
sugar-cane,  1 4,860  acres  ; other  crops,  1 660  acres  ; pasture, 
22,350;  uncultivated,  19,910;  mountain  and  waste  land, 
10,495;  total  (estimated)  69,275  acres.  In  1896  the 
exports,  chiefly  cane-sugar  and  pine-apples,  were  £131,000 ; 
in  1898,  £79, OCX) ; and  in  1899,  £121,832.  The  imports 
in  1896  were  £135,600;  in  1898  they  fell  to  £105,000, 
but  in  1899  they  showed  improvement,  standing  at 
£109,031.  The  revenue  in  1899  was  £42,822,  and  the 
expenditure  £51,959.  The  debt  stood  at  £137,500  in 
1900.  Trude  is  chiefly  with  the  United  States,  The 
tonnage  entered  and  cleared  at  the  various  ports  of  the 
island  was  in  1898  -steam,  409,122  (all  British) ; sailing, 
20,046  (of  which  13,612  was  British). 

The  islands  Barbuda  (680)  and  Iledonda  (120)  produce 
phosphates  of  alumina. 

Antilles,  a term  of  somewhat  doubtful  origin  now 
generally  used,  especially  by  foreign  writers,  as  synony- 
mous with  the  expression  “West  India  Islands.”  Like 
“ Brazil,”  it  dates  from  a period  anterior  to  the  discovery 
of  the  New  W orld,  “ Antilia  ” being  one  of  those  mysterious 
lands  of  the  Gloomy  Ocean,  which  figured  on  tho  mediaeval 
cliarts  sometimes  as  an  archipelago,  sometimes  as  continu- 
ous laud  of  greater  or  lesser  extent,  constantly  fluctuating 
in  mid-ocean  between  the  Canaries  and  East  India.  But 
it  came  at  hist  to  be  identified  with  the  land  discovered 
by  Columbus.  Later,  when  this  was  found  to  consist  of 
a vast  archipelago  enclosing  the  Caribbean  sea  and  Gulf 
of  Mexico,  Antilia  assumed  its  present  plural  form. 
Antilie*,  which  was  collectively  applied  to  the  whole  of 


this  archipelago.  This  theory  fails  to  account  for  the 
origin  of  the  term  itself,  which  is  supposed  by  some  to  be 
a corrupt  form  of  the  still  older  and  more  famous  Atlanta, 

, For  the  islands  and  groups  now  comprised  under  this 
designation,  see  West  Indies,  and  the  separate  entries— 
Cuba,  Jamaica,  Ac. 

Antioch,  (1)  on  the  Orontea.  The  modem  town, 
AntdJcia,  stands  in  the  north-western  .quarter  of  the 
ancient  city,  on  the  left  bank  of  the  el-Asi,  Orontu,  on 
level  ground  at  the  foot  of  the  rugged  range  of  Mount 
Carina.  More  than  half  the  town  was  destroyed  by  an 
earthquake  in  1872,  and  the  houses  were  rebuilt  with 
material  from  the  old  walls.  A marshy  lake,  in  the  fertile 
plain  to  the  north,  makes  the  town  unhealthy,  and  llte 
trade,  in  maize  and  liquorice  root,  is  small.  There  is  a 
British  vice-consulate.  The  population  consists  of  Moslems 
and  Ansarfch,  16,000;  Christians  and  Jews,  8000. 

(2)  PisiniAN  Antioch  was  situated  ou  the  lower  sout hem slofes 
of  the  Sultan  Dagh,  about  li  mile  east  of  Yalowh,  in  the  Konu 
vilAyet  of  Asia  Minor,  on  the  right  bank  of  & strain,  ounrnt 
Anthius,  which  flows  into  the  Hoiran  Geul.  It  w«  rrobehiy 
founded,  on  the  site  of  a Phrygian  sanctuary,  by  Scleueus 
301-280  b.c.,  and  was  made  a free  city  ly  the  Romans  to  1W 
B.c.  It  wo*  a thoroughly  Hellenixed,  Greek- spoking  city;  to 
the  midst  of  a Phrygian  people,  with  a mixod  population  that 
included  many  Jews.’  Before  6 b.c.  Augustus  made  it  a colony  with 
the  title  Oskrea,  and  counected  it  with  Lystra  by  the  Wjtl 
Road/'  Under  Claudius,  A.P.  41-M,  when  vMM  by  Paul  aa<l 
Barnabas  it  was  the  civil  and  military  centre  of  South  Galana,  and 
a place  of  importance.  In  1097  the  Crusaders  found  re*  » 
shelter  within  its  walls.  The  ruins  are  interesting,  aijd  show  Uwt 
Antioch  was  a strougly-fortified  city  of  Hellenic  and  Roman  type 
(Ramsay,  St.  Paul  the  Traveller : Historical  Commentary  *» 
Qalatians,  1899). 

Antioquia,  a department  of  tho  republic  of 
Colombia,  iwunded  ou  the  X.  by  the  Colombian  depart- 
men  to  of  Bolivar  and  Cauca,  on  the  E.  by  that  °‘ 
tauder  and  Boyaca,  on  the  S.  by  those  of  Tohma  &d 
Cauca,  and  on  the  W.  by  Cauca.  It  has  an  area  <* 
22,316  aq.  miles,  and  its  population  is  roughly  estumtea 
at  about  500,000.  The  population  of  the  capital, 
Medellin,  is  estimated  at  40,000.  The  other  principal 
towns  are  Marinilla,  Sonson,  Salamina,  Santa  Kosa,  ftD 
Puerto  Berrio. 
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IX  tho  jiolitical  straggles  of  tho  concluding  quarter  of 
the  lath  century  an  important  part  was  placed  by  a 
religious,  political,  and  social  agitation  against  the  Jews 
known  as  “ Anti-Semitism.”  The  origins  of  this  remark- 
able movement  already  threaten  to  liecomo  obscured  by 
legend.  The  Jews  contend  that  anti-Semitism  is  a mere 
atavistic  revival  of  the  Jaw-hatred  of  tho  Middle  Ages. 
The  extreme  section  of  the  anti-Semites,  who  have  given 
the  movement  its  quad-scientific  name,  diolare  that  it  is  a 
racial  struggle— an  incident  of  the  eternal  conflict  between 
. r°P°  ,u»l  Asia— and  that  the  anti-Semites  are  engaged 
in  an  eflort  to  prevent  what  is  called  the  Aryan  race  from 
hemg  subjugated  by  a Semitic  immigration,  and  to  save 
Aryan  ideals  from  being  modified  by  an  alien  and 
(temoralizuig  orientai  AiucAauuny.  There  is  no  essential 
foundation  for  either  of  these  contentions.  Religions 
prejudice,  reaching  back  to  the  dawn  of  history  have  bceu 
b7  ,ho  anti  Semitic  agitation,  but  they  did 
The  alE  ’ nJ  ‘h"y  tu,vc  not  e-ntiia-ly  controlled  it. 
^ alleged  me, ,1  divergence  is,  too,  only  a linguistic  hypo- 

are  m,  u r : "f  »hi<*  anthropologists 

(T»Pi»»rd,  AnOmpologi',  p.  411  ; Taylor, 
° ■'  ■ AW'’.  «'!>■  I-),  and,  even  if  it  were  proved 


it  lias  existed  in  Europe  for  so  many  centuries, 
many  ethnic  modifications  have  occurred  on  bo 
that  it  cannot  be  accepted  as  a practical  issue.  I 
tlut  the  ethnographical  histories  of  tho  Jc ^ • 
nations  of  Euroj)e  have  proceeded  on  widely  diu*  g 
linos,  but  these  lines  have  more  than  once  crossed  eac 
and  become  interlaced.  Thus  Aryan  elements  w*  , 
beginnings  of  both ; European  morals  have  been  me 
semitized  by  Christianity,  and  tho  Jews  have  bee 
| leans  for  over  a thousand  years,  during  * 1 ^ 

character  has  been  modified  and  in  some  respec  s 
formed  by  the  ecclesiastical  and  civil  |>olitics  of  t e n 
among  whom  they  have  made  their  penna^® 
Anti-Semitism  is  then  exclusively  a question  ol  * 
politics,  and  its  origin  is  to  be  found,  not  i 

struggle  between  Europe  and  Asia,  or  between  j 

and  the  Synagogue,  which  filled  so  much  of  anc . , 

medieval  history',  but  in  the  social  conditions  re  ^ 
from  the  emancipation  of  the  Jews  iu  the  mi  ® 

19th  century.  . .j-me  of 

If  the  emancipated  Jews  were  European*  *n  ' ^ 

the  antiquity  of  their  western  settlements,  am  ^ 
character  impressed  upon  them  by  the  circums 
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their  European  history,  they  none  the  less  presented  the 
apj>earance  of  a strange  people  to  their  Gentile  fellow- 
countrymen.  They  had  been  secluded  in  their  ghettos  for 
centuries,  and  had  consequently  acquired  a physical  and 
moral  physiognomy  differentiating  them  in  a measure 
from  their  former  oppressors.  This  peculiar  physiognomy 
was,  on  its  moral  side,  not  essentially  Jewish  or  even 
Semitic.  It  was  an  advanced  development  of  the  main 
attributes  of  civilized  life,  to  which  Christendom  in  its 
transition  from  feudalism  had  as  yet  only  im|>erfectly 
adapted  itself.  The  ghetto,  which  had  been  designed  as 
a sort  of  quarantine  to  safeguard  Christendom  against  the 
Jewish  heresy,  had  in  fact  proved  a storage  chamber  for 
a portion  of  the  political  and  social  forces  which  were 
destined  to  sweep  away  the  last  traces  of  feudalism  from 
central  Europe.  In  the  ghetto,  the  |*wtoral  Semite,  who 
had  been  made  a wanderer  by  the  destruction  of  his 
nationality,  was  steadily  trained,  through  centuries,  to 
become  an  urban  European,  with  all  the  parasitic  activities 
of  urban,  economics,  and  all  the  democratic  tendencies  of 
occidental  industrialism.  Excluded  from  the  army,  tho 
land,  the  trade  corporations,  and  the  artisan  guilds,  this 
quondam  oriental  peasant  was  gradually  transformed  into 
a commercial  middleman  and  a practised  dealer  in  money. 
Oppressed  by  the  Church,  and  persecuted  by  the  State,  his 
theocratic  and  monarchical  traditions  lost  their  hold  on 
his  daily  life,  and  he  became  saturated  with  a passionate 
devotion  to  the  ideals  of  democratic  politics.  Finally, 
this  former  bucolic  victim  of  Phtenician  exploitation  had 
his  wits  preternatural ly  sharpened,  partly  by  the  stress  of 
his  struggle  for  life,  and  partly  by  his  being  compelled  in 
his  urban  seclusion  to  seek  for  recreation  in  literary  exer- 
cises, chiefly  the  subtle  dialectics  of  the  Talmudists  (Loeb, 
Juif  de  V Histoire  ; Jellinuk,  Jiidische  SUtmm).  Thus, 
the  Jew  who  emerged  from  the  ghetto  was  no  longer  a 
Palestinian  Semite,  but  an  essentially  modern  European, 
who  differed  from  his  Christian  fellow-countrymen  only 
in  the  circumstances  that  his  religion  was  of  the  older 
Semitic  form,  and  that  his  physical  type  bad  become 
sharply  defined  through  a slightly  more  rigid  exclusive- 
ness in  the  matter  of  marriages  than  that  practised  by 
Protestants  and  Roman  Catholics  (Andree,  Yolktkunde 
der  Juden,  p.  58). 

Unfortunately,  these  distinctive  elements,  though  not 
very  serious  in  themselves,  became  strongly  accentuated 
by  concentration.  Had  it  been  possible  to  distribute  the 
emancipated  Jews  uniformly  throughout  Christian  society, 
as  was  the  case  with  other  emancipated  religious  denomi- 
nations, there  would  have  been  no  revival  of  the  Jewish 
question.  The  Jew's,  however,  through  no  fault  of  their 
own,  belonged  to  only  one  class  in  European  society — tho 
industrial  bourgeoisie.  Into  that  class  all  their  strength 
was  thrown,  and  owing  to  their  ghetto  preparation,  they 
rapidly  took  a leading  place  in  it,  politically  and  socially. 
When  the  mid-century  revolutions  made  the  bourgeoisie 
the  ruling  power  in  Europe,  the  semblance  of  a Hebrew* 
domination  presented  itself.  It  was  the  exaggeration  of 
this  apparent  domination,  not  by  the  fjourgeoiste  itself, 
hut  by  its  enemies  among  the  vanquished  reactionaries 
on  the  one  hand,  and  by  the  extreme  lhuliods  on  the  other, 
which  created  modern  anti-Semitism  as  a jiolitical  force. 

The  movement  took  its  rise  in  Germany  and  Austria. 
Here  the  concentration  of  the  Jews  in  one  class  of  the 
population  was  aggravated  by  their  excessive  numbers. 
While  in  France  the  proportion  to  the  total  population 
W'aa,  in  the  early  'seventies,  O’ 14  per  cent.,  and  in  Italy, 
O' 12  per  cent.,  it  was  1*22  per  cent  in  Germany,  and 
3*85  per  cent,  in  Austria-Hungary;  Berlin  had  4 '36  jer 
cent  of  Jews,  and  Vienna  6*62  per  ceut.  (Andree,  1 oiks- 
hmde,  pp.  287,  291,  294,  295).  The  activity  of  the  Jews 


M I T I S M 471 

consequently  manifested  itself  in  a far  more  intense  form 
in  these  countries  than  elsewhere.  This  was  apparent  even 
before  the  emancipations  of  1848.  Towards  the  middle  of 
the  18th  century,  a limited  number  of  wealthy 
Jews  had  been  tolerated  as  Schutz-Juden  outside  rmaaJ* 
the  ghettos,  and  their  sons,  educated  as  Germans  under 
the  influence  of  Moses  Mendelssohn  and  his  school  (Jews, 
Modern,  Ency.  Brit.  xiii.  p.  680),  supplied  a majority  of 
the  leading  spirits  of  the  revolutionary  agitation.  To  this 
period  belong  the  formidable  names  of  Ludwig  Boerne 
(1786-1837),  Heinrich  Heine  (1799-1854),  Edward  Ganz 
(1798-1839),  Gabriel  Ricsser  (1806-1863),  Ferdinand 
Lassalle  (1826-1864),  Karl  Marx  (1818-1883),  Moses  Hess 
(1812-1875),  Ignatz  Kuranda  (1811-1884),  and  Johann 
Jacoby  (1805-1877).  When  the  revolution  was  completed, 
anti  the  Jews  entered  in  a body  the  national  life  of 
Germany  and  Austria,  they  sustained  this  high  average 
in  all  the  intellectual  branches  of  middle-class  activity. 
Here  again,  owing  to  the  accidents  of  their  history,  a 
further  concentration  became  apparent  Their  activity 
was  almost  exclusively  intellectual.  The  bulk  of  them 
flocked  to  the  financial  and  tho  distributive  (as  distinct 
from  the  productive)  fields  of  industry  to  wrhich  they  had 
been  confined  in  the  ghettos.  The  ahar|jened  faculties  of 
the  younger  generation  at  the  same  time  carried  every- 
thing before  them  in  the  schools,  with  the  result  that 
they  soon  crowded  the  professions,  especially  medicine, 
law,  and  journalism  (Nossig,  Statistic  des  Jiid.  Btctfuine*, 
pp.  33-37;  Jacobs,  Jetc.  Statistic*)  pp.  41-69).  Thus 
the  “Semitic  domination,”  as  it  was  afterwards  called, 
became  every  day  more  strongly  accentuated.  If  it  was  a 
long  time  in  exciting  resentment  and  jealousy,  the  reason 
was  that  it  was  in  no  sense  alieu  to  the  new  conditions  of 
the  national  life.  The  competition  was  a fair  one.  The 
Jews  might  be  more  successful  than  their  Christian 
fellow-citizens,  but  it  was  in  virtue  of  qualities  which 
complied  with  the  national  standards  of  conduct.  They 
were  as  law-abiding  and  patriotic  as  they  were  intelligent. 
Crime  among  them  was  far  below  the  average  (Nosaig, 
p.  31).  Their  complete  assimilation  of  the  national  spirit 
was  brilliantly  illustrated  by  the  achievements  in  German 
literature,  art,  and  science  of  such  men  as  Heinrich  Heine 
and  Bcrthold  Auerbach  (1812-1882),  Felix  Mendelssohn 
(1809-1847),  and  Jacob  Meyerbeer  (1794-1864),  Jacoby 
the  mathematician  (1804-1851),  Valentin  the  physio- 
logist (1808-1883),  and  Lazarus  (b.  1824)  and  Steinthal 
(1823-1892)  the  national  psychologists.  In  politics,  too, 
Edward  Lasker  (1829-1884)  and  Ludwig  Bamberger 
(b.  1823)  had  shown  how  Jews  could  put  their  country 
before  party,  when,  at  the  turning-point  of  German 
Imperial  history  in  1866,  they  led  the  secession  from  the 
Fortschritts-Partei  and  founded  the  National  Liberal 
j tarty,  which  enabled  Prince  Bismarck  to  accomplish 
German  uuity.  Even  their  financiers  were  not  behind 
their  Christian  fellow-citizens  in  patriotism.  Prince 
Bismarck  himself  confessed  that  the  money  for  carrying 
on  the  1866  cami*iigu  was  obtained  from  the  Jewish 
banker  Bleichrooder,  in  face  of  the  refusal  of  the  money- 
market  to  support  the  war.  Hence  the  voice  of  the  old 
Jew-hatred— for  in  a weak  way  it  was  still  occasionally 
heard  in  obscurantist  corners— was  shamed  into  silence, 
and  it  was  only  in  the  European  twilight— in  Russia  and 
Rumania— and  in  lauds  where  medievalism  still  lingered, 
such  as  northern  Africa  and  Persia,  that  oppression  and 
persecution  continued  to  dog  the  steps  of  the  Jews. 

Tho  signal  for  the  change  came  in  1873,  and  was  given 
unconsciously  by  one  of  the  most  distinguished  Jews 
of  his  time,  Edward  Lasker,  the  gifted  lieutenant  of 
Bennigseu  in  the  leadership  of  the  National  Liberal 
party.  The  unification  of  Germany  in  18*0,  and  ttie 
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rapid  payment  of  tho  enormous  French  War  indemnity, 
hud  given  an  unprecedented  impulse  to  industrial  and 
financial  activity  throughout  the  empire.  Money  became 
cheap  and  speculation  became  universal.  A company 
mania  set  in  which  was  favoured  by  the  Government,  who 
granted  mil  way  ami  other  concessions  with  a prodigal 
hand.  The  inevitable  result  of  this  state  of  things  was 
first  indicated  by  Jewish  politicians  and  economists.  On 
the  14th  January  1873,  Edward  Lasker  called  tho  atten- 
tion of  the  Prussian  Diet  to  the  dangers  of  the  situation, 
while  his  colleague,  Ludwig  Bamberger,  in  an  able  article 
in  tho  Preussischen  Jahrlntchcr,  condemned  the  policy 
which  had  permitted  the  milliards  to  glut  the  country 
instead  of  being  paid  on  a plan  W'hich  would  have 
facilitated  their  gradual  digestion  by  the  economic 
machinery  of  the  nation.  Deeply  impressed  by  the 
gravity  of  the  impending  crisis,  Lasker  instituted  a search- 
ing inquiry,  with  the  result  that  he  discovered  a scries  of 
grave  company  scandals  in  which  financial  promoters  and 
aristocratic  directors  were  chiefly  involved.  Undeterred 
by  the  fact  that  the  leading  spirit  in  these  abuses,  Bethel 
Henry  Strousberg,  was  a Jew,  Lasker  presented  the 
results  of  his  inquiry  to  the  Diet  on  the  7th  February 
1873,  in  a speech  of  great  j>ower  and  full  of  sensational 
disclosures.  The  dramatic  results  of  this  eqieech  need 
not  be  dwelt  upon  hero  (for  details  see  Blum,  Deutsche 
Beich  mr  Zeit  Bismarck*,  pp.  153-181).  It  must  suffice 
to  say  that  in  the  following  May  tho  groat  Vienna 
“ Krach  ” occurred,  and  the  colossal  bubble  of  sjieculation 
burst,  bringing  with  it  all  the  ruin  foretold  by  Lasker 
and  Bamberger.  From  the  position  occupied  by  the 
Jew's  in  tho  commercial  class,  and  especially  in  the 
financial  section  of  that  class,  it  was  inevitable  that  a 
considerable  number  of  them  should  figure  in  the 
scandals  which  followed.  At  this  moment  an  obscure 
Hamburg  journalist,  Wilhelm  Marr,  who  as  far  l)ack  as 
1862  had  printed  a still-born  tract  against  the  Jew's 
( Judenspieyd ),  published  a sensational  pamphlet  entitled 
Dcr  Sieg  tits  •Tudenthum*  iifjtr  das  Germanrnthum  (“The 
\ ictory  of  Judaism  over  Germanism  ”).  Tho  book  fell 
upon  fruitful  soil.  It  applied  to  the  nascent  controversy 
a theory  of  nationality  which,  under  the  great  sjionsor- 
ship  of  Hegel,  had  seized  on  the  minds  of  the  German 
youth,  and  to  which  the  stirring  events  of  1870  had  already 
given  a deep  practical  significance.  The  state,  according 
to  the  Hegelians,  should  be  national,  and  the  nation  should 
be  a unit  comprising  individuals  speaking  tho  same 
language  and  of  the  same  racial  origin.  Heterogeneous 
elements  might  1*5  absorbed,  but  if  they  could  not  be 
reduced  to  the  national  type  they  should  be  eliminated. 
This  was  the  pseudo -scientific  note  of  the  new  anti- 
Semitism,  the  theory  which  differentiated  it  from  tho  old 
religious  Jew -hatred  and  sought  to  give  it  a rational 
place  iu  modern  thought.  Morris  pamphlet,  which  re- 
viewed the  facts  of  the  Jewish  social  concentration  with- 
out  noticing  their  essentially  transitional  character,  proved 
tho  pioneer  of  this  teaching.  It  was,  however,  in  tho 
passtons  of  ]*tr1y  politics  that  tho  now  crusado  found  its 
chief  sources  of  vitality.  The  enemies  of  tho  bcmrgetntie 
at  once  saw  that  the  movement  was  calculated  to  discredit 
and  weaken  tho  school  of  Manchester  Liberalism,  then  in 
tno  ascendant.  Agrarian  capitalism,  which  had  lieen 
dethroned  by  industrial  capitalism  in  ISIS,  and  had 
;"ut  ‘t‘,Sn8OT»  “ 1873,  seized  the  opportunity  of  pay- 
KultlO-k " ‘ ,“corf!- . Thu  clericals,  smarting  under  tho 
of  ",hl,‘h  .Was  'Wrted  by  the  whole  body 

oi  Jew!*  hberalmn,  joined  heartily  in  the  new  cry.  In 

Cilagin-r&r  r^^Ph^t  w»«  published;  Otto 
( The  Bourses  and  the  Company  Swindles  in  Berlin  ”) 


dealing  in  detail  with  the  Jewish  participation  in  the 
scandal*  first  revealed  by  Lasker.  The  agitation  gradually 
swelled,  its  growth  being  helped  by  the  sensitiveness  arnl 
cacotthes  scribemli  of  the  Jew**  them  stive*,  who  contributed 
two  pamphlets  and  a much  larger  proportion  of  nevs- 
paper  article*  for  every  one  supplied  by  their  opponent* 
(Jacobs,  BMiog.  Jetc.  Question,  p.  xi.).  Up  to  1879, 
however,  it  was  more  of  a literary  than  a political  agitation, 
and  was  generally  regarded  only  as  an  ephemeral  craze 
or  a passing  s])osm  of  popular  passion. 

Towards  the  end  of  1879  it  spread  with  Midden  fury 
over  the  whole  of  Germany.  This  outburst,  at  a moment 
when  no  new  financial  scandals  or  other  illustrations  of 
Semitic  demoralization  and  domination  were  before  the 
public,  has  never  been  fully  explained.  It  is  impossible 
to  doubt,  however,  that  the  secret  springs  of  the  pew 
agitation  were  more  or  less  directly  supplied  by  Prince 
Bismarck  himself.  Since  1877  the  relations  between  the 
chancellor  and  the  National  Liberals  had  gradually  become 
strained.  The  deficit  in  the  budget  had  compelled  the 
Government  to  think  of  new'  taxes,  and  in  order  to  carry 
them  through  the  Reichstag  the  support  of  the  National 
Liberals  had  been  solicited.  Until  then  the  National 
Liberals  had  faithfully  supported  tho  chancellor  in  nursing 
tho  consolidation  of  the  new  empire,  but  the  great  dream 
of  its  leaders,  especially  of  Lasker  and  Bamberger,  *ho 
had  learnt  their  politics  in  England,  was  to  obtain  a con- 
stitutional and  economic  regime  similar  to  that  of  the 
British  Isle*.  Tho  organization  of  German  unit)'  was  now 
completed,  and  they  regarded  the  new  overtures  of  IVinee 
Bismarck  a*  an  opportunity  for  pressing  their  constitutional 
demands.  These  were  refused,  the  Reichstag  was  dissolved, 
and  Prince  Bismarck  boldly  came  forward  with  a new  n.sa 
policy,  a combination  of  protection  and  state  socialism. 
Lasker  and  Bamberger  thereupon  led  a powerful  aecesuw 
of  National  Liberals  into  opposition,  and  the  chance  or 
was  compelled  to  seek  a new  majority  among  the  ulnu- 
Conservatives  and  the  Roman  Catholic  Centre.  ** 
was  the  beginning  of  tho  famous  “journey  to  Canossa. 
Bismarck  did  not  hide  his  mortification.  He  began  o 
recognize  in  anti-Semitism  a means  of  “dismng  e 
Judaizcd  liberals,  and  to  his  creatures  who  assisted  up 
in  his  press  campaigns  ho  dropped  significant  hint*  in  t us 
sense  (Busch,  Bismarck,  ii.  453-54,  iii.  1®)»  “•  ®.T€* 
spoko  of  a new  Kulturkampf  against  the  Jew*  (iw  . m P- 
484).  How  these  hints  were  acted  ujwn  ha*  not 
revealed,  but  it  is  sufficiently  instructive  to  “otl® 
the  final  breach  with  the  National  Liberals  took  |> 

July  1879,  and  that  it  was  immediately  followed  ^ 
violent  revival  of  the  anti-Semitic  agitation, 
pamphlet  was  reprinted,  and  within  a few  mon 
through  nine  further  editions.  The  historian  Trei 
gave  the  sanction  of  his  great  name  to  the  movent" 
The  Conservative  and  Ultramontane  pres*  rang  wi 
sins  of  the  Jews.  In  October  an  anti-Semitic 
was  founded  in  Berlin  and  Dresden  (for  statutes 
league  see  Nineteenth  Century , February  1881,  p.  b 

The  leadership  of  tho  agitation  w'as  now  defim  *7 
surned  by  a man  who  combined  with  social  111 
oratorical  power,  and  inexhaustible  energy,  a e 
scheme  of  social  regeneration  and  an  organ1® 
carrying  it  out.  This  man  was  Adolf  Stoecker  { 
one  of  the  Court  Preachers.  He  had  embraced 
trines  of  Christian  Socialism  which  the  Bwnw  . 

under  the  guidance  of  Archbishop  Kotteler  had  ”1  . 
from  the  teachings  of  the  Jew'  Lassalle  (NittI, 
Socialism,  pp.  94-%,  122,  127),  and  he  had  , 

society  culled  “Tlio  Christian  Social  Working"* 
Union.”  He  was  also  a conspicuous  mem  r _ 
Prussian  Diet,  where  ho  sat  and  voted  with  the  0D 
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tives.  He  found  himself  in  strong  sympathy  with  Prince  I 
Bismarck’s  new  economic  policy,  which,  although  also  of 
Luss&llian  origin  (Kohut,  Ferdinand  LassaUe,  pp.  144  et 
*eq,\  was  claimed  by  its  author  as  being  essentially  Christian 
(Busch,  p.  483).  Under  his  auspice*  tho  years  1880-81 
became  a juried  of  bitter  and  scandalous  conflict  with  the 
Jews.  The  Conservatives  supported  him,  partly  to  satisfy 
their  old  grudges  against  the  Liberal  bourgeoisie  and 
partly  because  Christian  Socialism,  with  its  anti-Semitic 
appeal  to  ignorant  prejudice,  was  likely  to  weaken  the  | 
hold  of  the  Social  Democrats  on  the  lower  classes.  The 
Lutheran  clergy  followed  suit,  in  order  to  prevent  the 
Homan  Catholics  from  obtaining  a monojwly  of  Christian 
Socialism,  while  the  Ultramontanes  readily  adopted  anti- 
Semitism,  Jiartly  to  maintain  their  monopoly,  and  partly  to 
avenge  themselves  on  the  Jewish  and  Liberal  supporters  of 
the  Kulturkampf.  In  this  way  a formidable  body  of  public 
opiniou  was  recruited  for  the  anti-Semites.  Violent  debates 
took  place  in  the  Prussian  Diet.  A petition  to  exclude 
the  JewB  from  the  national  schools  and  universities  and  to 
disable  them  from  holding  public  appointments  was  pre- 
sented to  Prince  Bismarck.  Jews  were  boycotted  and  in- 
sulted. Duels  between  Jews  and  anti-Semites,  many  of 
them  fatal,  became  of  daily  occurrence.  Even  unruly 
demonstrations  and  street  riots  were  reported.  Pamphlets 
attacking  every  phase  and  aspect  of  Jewish  life  streamed 
by  the  hundred  from  the  printing-press.  On  their  side 
the  Jews  did  not  want  for  friends,  and  it  was  owing  to 
the  strong  attitude  adopted  by  the  Liberals  that  tho 
agitation  failed  to  secure  legislative  fruition.  The  crown 
prince  (afterwards  Emperor  Frederick)  and  crown  princess 
boldly  set  themselves  at  the  head  of  the  party  of  protest. 
The  crown  prince  publicly  declared  that  the  agitation 
was  “a  shame  and  a disgrace  to  Germany.’*  A manifesto 
denouncing  the  movement  as  a blot  on  German  culture,  a 
danger  to  German  unity,  and  a flagrant  injustice  to  the 
Jews  themselves,  was  signed  by  a long  list  of  illustrious 
men,  including  Herr  von  Forckenbock,  Professors 
Mommsen,  Gneist,  Droysen,  Virchow,  and  Dr.  Werner 
Siemens  ( Time*,  Nov.  18,  1880).  During  the  Reichstag 
elections  of  1881  the  agitation  played  an  active  jiart,  but 
without  much  effect,  although  Stoecker  was  elected.  This 
was  due  to  the  fact  that  the  great  Conservative  jiarties,  so 
far  us  their  political  organizations  were  concerned,  still  re- 
mained chary  of  publicly  identifying  themselves  with  a 
movement  which,  in  its  essence,  was  of  socialistic  tendency. 
Hence  the  electoral  returns  of  that  year  supplied  no  sure 
guide  to  the  strength  of  anti-Semitic  convictions  among 
the  German  people. 

The  first  severe  blow  suffered  by  the  German  anti- 
Semites  was  in  1882,  when,  to  the  indignation  of  the  whole 
civilized  world,  the  barbarous  riots  against  the  JewB  in 
Russia  and  the  revival  of  the  medieval  Blood  Accusation  in 
Hungary  (sec  infra ) illustrated  the  liability  of  unreasoning 
mobs  to  carry  into  violent  practice  the  incendiary  doctrines 
of  the  new  Jew-haters.  From  this  blow  anti-Semitism 
might  have  recovered  had  it  not  been  for  the  divisions  and 
scandals  in  its  own  ranks,  and  the  artificial  forms  it  sub- 
sequently assumed  through  factitious  alliances  with  poli- 
tical  {parties  bent  less  on  i>ensecuting  the  Jews  than  on 
profiting  by  the  anti-Jewish  agitation.  The  divisions 
showed  themselves  at  the  first  attempt  to  form  a political 
l»rty  on  an  anti-Semitic  basin.  Imperceptibly  the  agitators 
had  grouped  themselves  into  two  classes,  economic  and 
ethnological  anti-Semites.  The  impracticable  racial  views 
of  Marr  and  Treitschko  liud  not  found  favour  with  Stoecker 
and  tho  Christian  Socialists.  They  were  disposed  to  leave 
the  Jews  in  peace  so  long  a*  they  behaved  themselves 
properly,  and  although  they  carried  on  their  agitation 
against  Jewish  malpractices  in  a comprehensive  form  which 
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seemed  superficially  to  identify  them  with  the  root-and- 
branch  anti-Semites,  they  were  in  reality  not  inclined  to 
accept  the  racial  theory  with  its  scheme  of  revived  Jewish 
disabilities  (Huret,  La  Question  Sociale — interview  with 
Stoecker).  This  feeling  was  strengthened  by  a tendency 
on  the  part  of  an  extreme  wing  of  the  racial  anti-Semites 
to  extend  their  cainjtaign  against  Judaism  to  its  offspring, 
Christianity.  In  1879  Professor  Sepp,  arguing  that  Jesus 
was  of  no  human  race,  had  proposed  that  Christianity 
should  reject  the  Hebrew  Scriptures  and  seek  a fresh  his- 
torical basis  in  tho  cuneiform  inscriptions.  Later  Dr 
Diihring,  in  several  brochures,  notably  Die  Judenfrage  al* 
Jfaeaiy  Sitten  und  Cvltur  Fraye  (1881),  hud  attacked 
Christianity  as  a manifestation  of  the  Semitic  spirit  which 
was  not  compatible  with  the  theological  and  ethical  con- 
ceptions of  tho  Scandinavian  peoples.  The  philosopher 
Friedrich  Nietzsche  had  also  adopted  the  same  view'  with- 
out noticing  that  it  was  a reductio  ad  abntrdvm  of  the 
W'hole  agitation.  ( Menschl iches,  AlhumcnsehiUhe*  (1878), 
Jenseits  von  Gut  und  Do* s (1886),  Genealogie  der  Moral 
(1887).)  With  these  tendencies  the  Christian  Socialists 
could  have  no  sympathy,  and  the  consequence  was  that 
when  in  March  1881  a political  organization  of  anti- 
Semitism  was  attempted,  two  rival  bodies  were  created, 
the  41  Deutsche  Volksverein,”  under  the  Conservative 
auspices  of  Herr  Liebermann  von  Sounenberg  (b.  1848) 
and  Herr  Foerster,  and  the  44  Sociale  Reichsverein,”  led 
by  the  racial  and  Radical  anti-Semites,  Ernst  Henrici 
(b.  1854)  and  Otto  Boeckl  (b.  1859).  In  1886,  at  an 
anti-Semitic  congress  held  at  Cassel  a reunion  was  effected 
under  the  name  of  the  “ I>eut*chc  antisemitische  Verein,” 
but  this  only  lasted  three  years.  In  June  1889  the  anti- 
Semitic  Christian  Socialists  under  Stoecker  again  seceded. 

Meanwhile  racial  anti-Semitism  with  its  wholesale 
radical  proposals  liad  been  making  considerable  progress 
among  the  ignorant  lower  classes.  It  adapted  itself  better 
to  popular  passions  and  inherited  prejudice  tlian  the  more 
academic  conceptions  of  the  Christian  Socialists.  The 
latter,  too,  were  largely  Conservatives,  and  their  poinU  of 
contact  with  the  proletariat  were  at  best  artificial.  Among 
the  Hessian  peasantry  tho  inflammatory  appeals  of  Boeckl 
secured  many  adherents.  This  paved  the  way  for  a new 
anti-Semitic  leader,  Herrmann  Ahlwardt  (b.  1846),  who, 
towards  the  end  of  the  ’eighties,  eclipsed  all  the  other  anti- 
Semites  by  the  sensationalism  and  violence  with  which  he 
prosecuted  the  campaign.  Ahlwardt  was  a person  of  evil 
notoriety.  He  was  loaded  with  debt.  In  the  Mancbe 
decoration  scandals  it  was  proved  that  he  had  aeted  first 
as  a corrupt  intermediary  and  afterwards  as  the  betrayer 
, of  his  confederates.  HiB  anti-Semitism  was  adopted 
1 originally  as  a means  of  chantage^  and  it  was  only  when  it 
failed  to  yield  profit  in  this  form  that  he  came  out  boldly 
as  an  agitator.  The  wildness,  uuscrupulousness,  and  full- 
bloodedncss  of  his  propaganda  enchanted  the  mob,  and  he 
bid  fair  to  become  a powerful  democratic  leader.  His 
pamphlets,  full  of  scandalous  revelations  of  alleged  mal- 
practices of  eminent  Jews,  were  read  with  avidity.  No 
fewer  than  ten  of  them  were  written  and  published  during 
1892.  Over  and  over  again  he  was  prosecuted  for  libel 
and  convicted,  but  this  seemed  only  to  strengthen  his* 
| influence  with  his  followers.  The  Roman  Catholic  clergy 
and  newsjtapers  helped  to  iuflame  the  popular  passions. 
The  result  was  that  anti-Jewish  riots  broke  out.  At  “Neu- 
stettin  the  Jewish  synagogue  was  burnt,  and  at  Xaoton 
! the  Blood  Accusation  was  revived,  and  a Jewish  butcher 
was  tried  on  the  ancient  charge  of  murdering  a Christian 
child  for  ritual  purposes.  The  n»au  was,  of  course,  ac- 
| quitted,  but  the  symptoms  it  revealed  of  reviving  medi- 
evalism strongly  stirred  the  liberal  and  cultured  mind  of 
| Germany.  All  protest,  however,  seemed  powerless,  and 
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the  barbarian  movement  appeared  destined  to  carry  every- 
thing before  it. 

German  |iolitic8  at  this  moment  were  in  a very  intricate 
slate.  Prince  Bismarck  had  retired,  and  Couut  Caprivi, 
with  a programme  of  general  conciliation  based  on  Liberal 
principles,  was  in  powjr.  Alarmed  by  the  non-renewal  of 
the  anti-Socialist  law,  and  by  the  conclusion  of  commercial 
treaties  which  made  great  concessions  to  German  industry, 
the  landed  gentry  and  the  Conservative  party  became 
alienated  from  the  new  chancellor.  In  January  1892  the 
split  was  completed  by  the  withdrawal  by  the  Government 
of  the  Primary  Education  Bill,  which  had  been  designer! 
to  place  primary  instruction  on  a religious  basis.  The 
Conservatives  saw  their  opportunity  of  posing  as  the  party 
of  Christianity  against  the  Liberals  and  Socialists,  who  had 
wrecked  the  Bill,  and  they  began  to  look  towards  Ahlwardt 
as  a possible  ally.  He  had  the  advantages  over  Stoecker 
that  he  was  not  a Socialist,  and  that  he  was  prejiarcd  to 
lead  his  apparently  large  following  to  assist  the  agrarian 
movement  and  weaken  the  Social  Democrat*.  The  intrigue 
gradually  came  to  light.  Towards  the  end  of  the  year 
Herr  Liebknecht,  the  Social  Democratic  leader,  denounced 
the  Conservatives  to  the  Reichstag  as  being  concerned  M in 
using  the  anti-Semitic  movement  as  a bastard  edition  of 
Socialism  for  the  use  of  stupid  people  ” (1st  December). 
Two  days  later  the  charge  was  confirmed.  At  a meeting 
of  the  party  held  on  3rd  December  the  following  plank 
was  added  to  the  Conservative  programme  : “ We  combat 
the  oppressive  and  disintegrating  Jewish  influence  on  our 
national  life ; we  demand  for  our  Christian  people  a 
Christian  magistracy  and  Christian  teachers  for  Christian 
pupils  ; we  repudiate  the  exceases  of  anti-Semitism.”  In 
pursuance  of  this  resolution  Ahlwardt  was  returned  to  the 
Reichstag  at  a by-election  by  the  Conservative  district  of 
Arniwalde-Friedeberg.  The  coalition  was,  however,  not 
yet  completed.  Thu  intninsigeant  Conservatives,  led  by 
II  iron  von  Hammeratein,  the  editor  of  the  Krtuz-Zeituiuj, 
justly  felt  that  the  concluding  sentence  of  the  resolution  of 
3rd  December  repudiating  “ the  excesses  of  anti-Semitism  ” 
was  calculated  to  hinder  u full  and  loyal  co-operation 
between  the  two  parties.  Accordingly  on  9th  December 
another  mueting  of  the  party  was  summoned.  Twelve 
hundred  members  met  at  the  Tivoli  Hall  in  Berlin,  and 
with  only  seven  dissentients  solemnly  expunged  the 
offending  sentence  from  the  resolution.  The  history  of 
political  parties  may  be  searched  in  vain  for  a parallel  to 
this  discreditable  transaction. 


The  capture  of  the  Conservative  party  proved  the  higl 
water  mark  of  German  anti-Semitism.  From  that  momet 
the  tide  began  to  recede.  All  that  was  best  in  Germa 
national  life  was  scandalized  by  the  cynical  tactics  of  tli 
Conservatives.  The  emperor,  strong  Christian  though  li 
was,  was  shocked  at  the  idea  of  serving  Christianity  b 
a compact  with  unscrupulous  demagogues  and  ignorai 
fanatics.  Prince  Bismarck  growled  out  a stinging  sareasi 
from  his  retreat  at  Friedrichsruh.  Even  Stoecker  raise 
Ins  voice  in  protest  against  the  “ Ahlwardtismua  * an 
Boeckcl  lanismus,”  and  called  upon  his  Cornier  vat  iv 
colleagues  to  distinguish  between  “respectable  and  di; 
reputable  anti-Semitism.”  As  for  the  Liberals  an 
Socialists,  they  filled  the  air  with  bitter  laughter,  an 
declared  from  the  housetops  that  the  stupid  party  ha 
ast  "f011  overwhelmed  by  its  own  stupidity.  Tli 
t.onservativf.s  began  to  subject  that  they  had  made  a fab 
• ' IN  and  they  were  confirmed  in  this  belief  by  the  condm 

meit0^  -y  in,  Re5chstag  His  d"but  in  ^rVu 

liu  u \ * R,gnal  for  a ““ewion  of  disgraceful  scene 
calumny  Wa*  transferred  to  tl, 
H >or  of  the  house,  and  for  some  weeks  the  Reichstag  di 
cussed  httle  else  than  his  stM»lled  revelations. 


Conservatives  listened  to  his  wild  charges  in  uncomfort- 
able silence,  and  refused  to  support  him.  Stoecker 
<»pjK>*«ed  him  in  a violent  speech.  The  Radicals  and 
Socialists,  taking  an  accurate  measure  of  the  shallow 
vanity  of  the  man,  adopted  the  policy  of  giving  him 
“ enough  rope.”  Shortly  after  his  election  he  was  cod 
detuned  to  five  months’  imprisonment  for  libel,  and  be 
would  have  been  arrested  but  for  the  interposition  of  the 
•Socialist  party,  including  five  Jews,  who  claimed  for  him 
the  immunities  of  a member  of  parliament  When  he 
moved  for  a commission  to  inquire  into  his  revelations,  it 
was  again  the  Socialist  party  which  supported  him,  with 
the  result  that  all  his  charges,  without  exception,  wen- 
found  to  be  absolutely  baseless.  Ahlwardt  was  covered 
with  ridicule,  and  when  in  May  the  Reichstag  was  dis- 
solved, he  was  inarched  off  to  prison  to  undergo  the 
sentence  for  libel  from  which  his  parliamentary  privilege 
had  up  to  that  moment  protected  him. 

His  hold  on  the  anti-Semitic  populace  was,  however, 
not  diminished.  On  the  contrary,  the  action  of  the 
Conservatives  at  the  Tivoli  Congress  could  not  be  at  once 
eradicated  from  the  minds  of  the  Conservative  voters,  and 
when  the  electoral  campaign  liegan  it  was  found  impossible 
to  explain  to  them  that  the  jxarty  leaders  had  changed 
their  minds.  The  result  was  that  Ahlwardt,  although  in 
prison,  was  elected  by  two  constituencies.  At  Arnswalde 
Fried  eberg  he  was  returned  in  the  teeth  of  the  opposition 
of  the  otlicial  Conservatives,  and  at  Neu- Stettin  he 
defeated  no  less  a person  than  hiH  anti-Semitic  opponent 
Stoecker.  Seventeen  other  anti  - Semites,  all  of  the 
Ahlwardtian  school,  were  elected.  This,  however,  repre- 
sented the  extreme  strength  of  the  anti-Semitic  party 
Germany  ; for  henceforth  it  had  to  stand  alone  M one  o 
the  many  minor  factions  in  the  Reichstag,  avoided  by  all 
the  great  parties*  and  too  weak  to  exercise  any  influence 


on  the  main  course  of  affairs,  , 

During  the  subsequent  seven  years  it  became  mere  a 
more  discredited.  The  financial  scandals  connect*  wi 
Foe  rater’s  attempt  to  found  a Christian  Socialist  co  ony r w 
Paraguay,  the  conviction  of  Baron  von  Hamuier-tein,  t* 
anti-Semitic  Conservative  leader,  of  forgery  and  swin 
ling  (1895-96),  and  several  minor  scandals  of  the 
unsavoury  character,  covered  the  i«rty  with  the  ve . 
obloquy  which  it  had  attempted  to  attach  to  the  Jr**. 
At  the  sa me  time  the  Christian  Socialists  w o 
remained  with  the  Conservative  party  also  suBer»  • 
After  the  elections  of  1893,  Stoecker  was  dismissed  fro 
his  | >ost  of  Court  Preacher,  and  publicly  repnmWHW^ 
s| leaking  familiarly  of  the  empress.  Two  years  a 
Christian  Socialist  Pastor  Neumann,  observing 
tendency  of  the  Conservatives  to  coay*oerJ*^ 
moderate  Liberals  in  antagonism  to  Social  I » 

declared  against  the  Conservative  party.  The  o 
year  the  emperor  publicly  condemned  Christian  c j 
and  the  “ ]K)litical  jiastors,”  and  Stoecker  was  *xj 
from  the  Conservative  party  for  refusing  tom  . ^ 
socialistic  propaganda  of  his  organ,  Da*  I *• 
was  completed  by  a quarrel  with  the  Evangel*  . 
Union.  He  left  the  Union  and  ap|Jcaled  to  the  n 
clergy  to  found  a new  Church  social  organiwtion, 
with  no  resjionse.  Another  blow  to  so 

from  the  Roman  Catholics.  They  had  become  a jn 

the  unbridled  violence  of  the  Ahlwanltians  ^n  . 

1994  Foerster  declared  in  an  address  to  the  0 , 

Semitic  Union  that  anarchical  outrages  hke^tben 
president  Carnot  were  as  much  due  to  the  ‘ Aiuur 
von  oben  ” us  the  “ Aiiarchismus  von  unten,  TeW. 
montane  Germania  publicly  washed  its  hands  o * 
Outers  (1st  July  1894).  *Thus  gradually  Gei ^ • 
Semitism  became  strimied  of  every  adventitious  a 
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and  although  at  the  general  election  of  1898  it  managed  1873;  Inner*  Arm * Rutland*,  1876).  The  tsar, 
Rtill  to  return  twelve  member*  to  the  Reichstag,  it  had  Alexander  II.,  strongly  sympathized  with  this  movement, 
reascd  to  be  regarded  as  a serious  element  in  politics.  and  on  the  advice  of  Count  Loris  Mclikoff  and  the  council 
The  causes  of  the  decline  of  German  anti-Semitism  are  not  of  ministers  a rudimentary  scheme  of  parliamentary 
difficult  to  determine.  While  it  remained  a theory  of  government  had  been  drafted  and  actually  signed  when 
nationality  and  a fad  of  the  metaphysicians,  it  made  con-  the  emperor  was  assassinated.  Meanwhile  a nationalist 
siderable  noise  in  the  world,  but  without  exercising  much  and  reactionary  agitation,  originating  like  its  German  ana- 
practical  influence.  When  it  attempted  to  play  an  active  logue  in  the  Hegelianism  of  a section  of  the  lettered  public, 
jart  in  politics  it  became  submerged  by  the  ignorant  and  had  manifested  itself  in  Moscow.  After  some  early  viciasi- 
superstitious  voters,  who  could  not  understand  its  scientific  , tudos,  it  had  been  organized,  under  the  auspices  of  Alexis 
justification,  but  who  were  quite  ready  to  declaim  and  riot  . Kireieff,  Chomjakoff,  Aksakoff,  and  Kncheleff,  into  the 
against  the  Jew  bogey.  It  thus  became  a sort  of  Jacquerie  Slavophil  ]«arty,  with  a Romanticist  programme  of  reforms 
which,  being  exploited  by  unscrupulous  demagogues,  soon  based  on  the  old  traditions  of  the  pre-Petrine  epoch.  This 
alienated  all  its  respectable  elements.  Its  moments  of  jiarty  gave  a great  impetus  to  Slav  nationalism.  Its 
real  importance  were  clue  not  to  inherent  strength  but  to  final  possibilities  were  sanguinarily  illustrated  by 
the  uses  made  of  it  by  other  political  parties  for  their  MuraviefTs  campaign  in  Poland  in  1863,  and  in  the  war 
own  purposes.  These  coalitions  are  no  longer  possible,  against  Turkey  in  1877,  which  was  exclusively  its  handi- 
not  only  because  anti-Semitism  has  ceased  to  be  respect-  , work  (Statement  by  General  Kireieff : Schiitz,  Da* 
able,  but  because,  in  face  of  the  growing  strength  of  ! heutige  RxuslandL,  p.  104).  After  the  assassination  of 
Democratic  Socialism,  all  supporters  of  the  present  , Alexander  II.  the  Slavophil  teaching,  as  expounded  by 
organization  of  society  have  found  it  necessary  to  sink  : Ignatieff  and  Pobyedonostxeff,  became  paramount  in  the 
their  differences.  The  new  social  struggle  has  eclipsed  Government,  and  the  new  tsar  was  persuaded  to  cancel 
the  racial  theory  of  nationality.  The  Social  Democrat  is  : the  constitutional  project  of  his  father.  The  more  liberal 
now  the  enemy,  and  the  new  reaction  counts  on  the  views  of  a section  of  the  Slavophils  under  Aksakoff,  who 
support  of  the  rich  Jews  and  the  strongly  individualist  had  been  in  favour  of  representative  institutions  on  tradi- 
Jewifth  middle  class  to  assist  it  in  preserving  the  existing  tional  lines,  were  displared  by  the  reactionary  system  of 
social  structure.  i Pobyedonostzeff,  who  took  his  stand  on  absolutism. 

More  serious  have  been  the  effects  of  German  anti-  orthodoxy,  and  the  racial  unity  of  the  Russian  people. 
Semitic  teachings  on  the  political  and  social  life  of  the  ' This  was  the  situation  on  the  eve  of  Easter  1881.  The 
countries  adjacent  to  the  empire — Russia,  Austria,  and  hardening  nationalism  above,  the  increasing  discontent 
France.  In  Russia  these  effects  were  first  seriously  felt  below,  the  economic  activity  of  the  Hebrew  heretics  and 
owing  to  the  fury  of  autocratic  reaction  to  which  the  aliens,  and  the  echoes  of  anti-Semitism  from  over  the 
tragic  death  of  the  Tsar  Alexander  II.  gave  rise.  This,  ; western  border  were  combining  for  an  explosion, 
however,  like  the  Strouslxrrg  Kmch  in  Germany,  was  only  A scuffle  in  a tavern  at  Elisabethgrad,  in  Kherson, 
the  proximate  cause  of  the  outbreak.  There  were  other  sufficed  to  ignite  this  combustible  material.  The  scuffle 
elements  which  had  created  a milieu  peculiarly  favourable  grew  into  a riot,  the  tavern  was  sacked,  and  the  drunken 
to  the  transplantation  of  the  German  craw*.  In  ! mob,  hounded  on  by  agitators  who  declared  that  the 
Ra  *'  the  first  place  the  medieval  anti-Semitism  was  ! Jews  were  using  Christian  blood  for  the  manufacture  of 
still  an  integral  part  of  the  polity  of  the  empire.  The  Jews  their  Easter  bread,  attacked  and  looted  the  Jewish  quarter, 
were  cooped  up  in  one  huge  ghetto  in  the  western  pro-  The  outbreak  rapidly  spread.  On  7th  May  there  was  a 
vinces,  “marked  out  to  all  their  fellow-countrymen  as  aliens  similar  riot  at  Smicla,  near  Cxeigassy,  and  the  following 
and  a pariah  caste  set  apart  for  special  and  degrading  treat-  day  there  was  a violent  outbreak  at  Kieff,  which  left  2000 
meat”  (Penecutian  of  the  Jem  tn  Rhmm,  1891,  p.  5).  In  I Jews  homeless.  Within  a few  weeks  the  whole  of 
the  next  place,  owing  to  the  emancipation  of  the  serfs  which  Western  Russia,  from  the  Black  Sea  to  the  Baltic,  was 
fuid  half  ruined  the  land-owners,  while  creating  a free  smoking  with  the  ruins  of  Jewish  homes.  Scores  of 
hut  moneyless  peasantry,  the  Jews,  who  could  Is*  neither  Jewish  women  were  dishonoured,  hundreds  of  men,  women 
nobles  nor  peasants,  had  found  a vocation  as  money-lenders  and  children  were  slaughtered,  and  tens  of  thousands  were* 
and  as  middlemen  between  the  grain  producers  and  the  reduced  to  beggary  and  left  without  a shelter.  Murderous 
grain  consumers  and  exporters.  There  is  no  evidence  that  riots  or  incendiary  outrages  took  place  in  no  fewer  than 
this  function  was  performed,  as  a rule,  in  an  exorbitant  or  167  towns  and  villages,  including  Warsaw,  Odessa,  and 
oppressive  way.  On  the  contrary,  the  fall  in  the  value  of  Kioff.  Europe  had  witnessed  no  such  scenes  of  mob 
cereals  on  all  the  provincial  markets,  after  the  riots  of  savagery  since  the  Black  Death  massacres  in  the  fourteenth 
1881,  shows  that  the  Jewish  competition  had  previously  century.  As  the  fact*  gradually  filtered  through  to  the 
assured  full  prices  to  the  farmers  (Schwabacher,  western  capitals  they  caused  a thrill  of  horror  everywhere. 
Denhxhrift,  1882,  p.  27),  Nevertheless,  the  Jewish  An  indignation  meeting  held  at  the  Mansion  House  in 
activity  or  “exploitation,”  as  it  was  called,  was  resented,  London,  under  the  presidency  of  the  Lord  Mayor,  was  the 
and  the  ill-feeling  it  caused  among  land-owners  and  farmers  signal  for  a long  series  of  popular  demonstrations  condcmn- 
was  sliared  by  non-Jewish  middlemen  and  merchants  who  ing  the  persecutions,  held  in  moot  of  the  chief  cities  of 
had  there- by  been  compelled  to  be  satisfied  with  small  England  and  the  Continent, 

profits.  Still  there  was  but  little  thought  of  seeking  a Except  as  stimulated  by  the  Judeophobc  revival  in 
remedy  in  an  organized  anti -Jewish  movement.  On  the  Germany  the  Russian  outbreak  in  its  earlier  forms  does 
contrary,  the  abnormal  situation  aggravated  by  the  dis-  not  belong  specifically  to  modern  anti-Semitism.  It  was 
appointments  and  depression  caused  by  the  Turkish  war,  essentially  a mediaeval  uprising  animated  by  the  religions 
had  stimulated  a widespread  demand  for  constitutional  fanaticism,  gross  superstition,  and  predatory  instincts  of 
changes  which  would  enable  the  people  to  adopt  a state-  | a people  still  in  the  mediaeval  stage  of  their  development, 
machinery  more  exactly  suited  to  their  needs.  Among  the  This  is  proved  by  the  fact  that,  although  the  Russian 
peasantry  this  demand  was  promoted  and  fomented  by  peasant  was  supposed  to  be  a victim  of  unbearable  Jewish 
the  Nihilists,  and  among  the  land-owners  it  was  largely  “ exploitation,”  he  was  not  moved  to  not  until  he  bad  been 
adopted  as  a means  of  checking  what  threatened  to  become  brutalized  by  drink  and  excited  by  the  old  fable  of  the 
a new  Jacquerie  (Walcker,  Oegenuniiiige  Dug*  Rowland*,  I Blood  Accusation.  The  modern  anti-Semitic  element  came 
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from  above,  aud  followed  closely  on  the  heels  of  the  riots. 
It  has  been  freely  charged  against  the  Russian  Government 
that  it  promoted  the  riots  in  1881  in  order  to  distract 
popular  attention  from  the  Nihilist  projjaganda  aud  from 
the  political  disappointments  involved  in  the  cancellation 
of  the  previous  tsar's  constitutional  project  (Lazare, 
L’Antuemititme,  p.  211).  This  is  an  hypothesis  which 
will  not  stand  the  test  of  investigation.  It  is  true  that 
the  local  authorities,  both  civil  ami  military,  favoured  the 
outbreak,  aud  took  no  steps  to  suppress  it,  but  this  may 
be  accounted  for  by  the  fact  tliat  the  feudal  bureaucracy 
had  just  escaped  a great  danger,  and  were  consequently 
not  sorry  to  see  the  discontented  populace  venting  their 
passions  on  the  Jews.  In  the  higher  circles  of  the  Govern- 
ment different  views  prevailed.  The  tsar  himself  was  at 
first  persuaded  that  the  riots  were  the  work  of  Nihilists, 
anti  he  publicly  promised  his  protection  to  the  Jews.  On 
the  other  hand,  his  ministers,  ardent  Slavophils,  thought 
they  recognized  in  the  outbreak  an  endorsement  of  the 
nationalist  teaching  of  which  they  were  the  apiostles,  and,  j 
while  reprobating  the  acts  of  violence,  came  to  the  con- 
clusion that  the  most  reasonable  solution  was  to  aggravate 
the  legal  disabilities  of  the  persecuted  aliens  and  heretics. 
To  this  view  the  tsar  was  won  over,  partly  by  the  clamor- 
ous indignation  of  Western  Europe,  which  had  wounded 
his  national  amour  propre  to  the  quick,  and  partly  by  j 
the  strongly  partisan  report  of  a commission  appointed 
to  inquire,  not  into  the  administrative  breakdown  which 
had  allowed  riot  to  run  loose  over  the  western  and  southern 
provinces,  but  into  the  M exploitation  M alleged  against  the 
Jews,  the  reasons  why  “the  former  laws  limiting  the 
rights  of  the  Jews  " had  been  mitigated,  aud  how  these 
laws  could  bo  altered  so  as  “to  stop  the  pernicious  conduct 
of  the  Jews"  (Rescript  of  3rd  Septeml»er  1881).  The 
result  of  this  re  port  was  the  drafting  of  a “Temjjorary 
°rder  concerning  the  Jews  ” by  the  Minister  of  the  In- 
terior, Count  Ignatieff,  which  received  the  assent  of  the 
tsar  on  the  3rd  May  1882.  This  order,  which  was  so 
little  temjjorary  that  it  has  not  yet  been  repealed,  had 
the  effect  of  creating  a number  of  fresh  ghettos  within  the 
pale  of  Jewish  settlement.  The  Jews  were  cooj>ed  up 
uithiti  the  towns,  and  their  rurul  interests  were  arbitrarily 
confiscated.  The  doubtful  incidence  of  the  order  gave 
rise  to  a number  of  judgments  of  the  Senate,  by  which  all  I 
its  persecuting  possibilities  were  brought  out,  with  the 
result  that  the  activities  of  the  Jews  were  completely 
paralysed,  and  they  became  a prey  to  unparalleled 
cruelty.  As  the  gruesome  effect  of  this  legislation  liecame 
known,  a fresh  outburst  of  horror  and  indignation  swelled 
up  from  Western  Europe.  It  proved  powerless.  Count 
Ignatieff  was  dismissed  owing  to  the  protest*  of  high 
placed  Russians,  who  were  disgusted  by  the  new  Kultur- 
l,lS  work  »i»d,  under  the  influence 

ol  M.  1 obyedonoatzeff,  the  Procurator  of  the  Holy  Synod 
the  policy  of  the  “ May  Laws,"  as  they  were  significantly 
called,  was  applied  to  every  asjK-ct  of  Jewish  life  with 
pitiless  rigour.  The  temper  of  the  tsar  may  be  judged 
>y  the  fact  tliat  when  an  ap|ical  for  mercy  from  an  illus- 
trious personage  in  England  was  conveyed  to  him  at 
redensborg  through  the  gracious  medium  of  the  tsaritza 
ni»  Majesty  angrily  exclaimed  within  the  hearing  of  an 
Englishman  m the  ante-room  who  was  the  bearer  of  the 
n.ssage,  • Never  let  me  hear  you  mention  the 


orthodox  authors  were  as  little  conscious  of  this  irony  of 
history  as  they  were  of  the  Teutonic  origins  of  the  whole 
Slavophil  movement  These  laws  arc  an  experimental 
application  of  the  }>olitic&l  principles  extracted  by  Marr 
ami  his  German  disciples  from  the  metaphysics  of  Hegel, 
and  as  such  they  afford  a valuable  means  of  testing  lb« 
practical  operation  of  modern  anti-Setui tism.  Their  result 
was  a widespread  commercial  depression  which  was  felt 
all  over  the  empire.  Even  before  the  May  Laws  were 
definitely  promulgated  the  passjKnt  registers  showed  that 
the  anti-Semitic  movement  liad  driven  67,900  Jews  across 
the  frontier,  ami  it  was  estimated  that  they  bad  taken 
with  them  13,000,000  roubles,  representing  a minimum 
loss  of  60,000,000  roubles  to  the  annual  turnover  of  tlie 
country*  trade.  To  wart  Is  the  end  of  1882  it  was  calcu- 
lated that  the  agitation  had  cost  Russia  as  much  as  the 
whole  Turkish  war  of  1877.  Trade  was  everywhere  para- 
lysed. The  enormous  increase  of  liankruptr.cs,  the 
transfer  of  investments  to  foreigu  funds,  the  conse- 
quent fall  in  the  value  of  the  rouble  anil  the  pricx*  of 
Russian  stocks,  the  suspension  of  farming  operations 
owing  to  advances  ou  growing  crops  being  no  longer 
available,  the  rise  in  the  prices  of  the  necessaries  of 
life,  and  lastly,  the  appearance  of  famine,  filled  half  the 
empire  with  gloom.  Banks  cloned  their  doors,  and  the 
great  provincial  fairs  proved  failures.  When  it  uas 
proposed  to  expel  the  Jews  from  Moscow  there  was  a 
loud  outcry  all  over  the  Sacred  City,  and  even  the  Ortho- 
dox merchants,  realizing  that  thu  measure  would  ruin  tht^r 
flourishing  trade  with  the  south  and  west,  petitioned 
against  it  The  Moscow  Exhibition  proved  a failore. 
Nevertheless  the  Government  persisted  with  its  harsh 
jtolicy,  and  Jewish  refugees  streamed  by  tens  "f 
thousands  across  the  western  frontier  to  seek  an  asylum 
in  other  lands.  In  1891  the  alarm  caused  by  this  emi- 
gration led  to  further  protests  from  abroad.  The  citizen* 
of  London  again  assembled  at  Guildhall,  and  address**  a 
petition  to  the  tsar  oti  behalf  of  his  Hebrew  subjects. 
It  was  1 landed  back  to  the  Lord  Mayor  by  the  Russian 
Ainliussador,  with  a curt  iutimation  that  the  einpref 
declined  to  receive  it.  At  the  sune  tune  order*  were 
deliantly  given  that  the  May  Laws  should  be  stnctlv  en 
forced.  Meanwhile  the  Russian  Minister  of  Finance  was 
at  his  wits’  ends  for  money.  Negotiations  fora  large  oan 
had  been  entered  upon  with  the  house  of  Kothsehi  , 
a prelimiruiry  contract  had  been  signed,  when,  »t 
instance  of  the  Loudon  firm,  M.  Wyshmgnulski,  M* 
Finance  Minister,  was  informed  tliat  unless  the 
tions  of  the  Jews  were  stoppied  the  great  banking-  o 


would  be  compelled  to  withdraw  from  the  ^ration. 
Deeply  mortified  by  this  attempt  to  deal  with  » ’ 
puistanee  a puistanee.  the  tsar  Peremptorily  ,ro  ' 

*i... j „_.i i nwrtnreg  should  Le 


tilu»  ' . 7'  --  — uiuiiuou  me  name  of 

that  pjeople  again  ! " 

I 1i>j  Russian  May  Laws  are  the  most  conspicuous  ieitis- 

f rucZ‘tT'nt  "“""I  antilun.tiZ  lt 
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the  negotiations,  and  ordered  that  overture* 
made  to  a non-Jewish  French  syndicate.  In  uis  J 
anti-Semitism,  which  had  already  so  profoundly  w ue,‘ 
the  domestic  politics  of  Europe,  set  its  mark  on  tn  1 
national  relations  of  the  Powers,  for  it  was  ^ic  urge 
need  of  the  Russian  Treasury  quite  as  much  as  ® . 

urination  of  Prince  Bismarck’s  secret  treaty  o n> 
neutrality  which  brought  about  the  Fry 00'  ® 
alliance  (Daudet,  Hist  Dipi.de  V Alliance  franco- 
pp-  259  et  teqq, ). 

For  nearly  three  years  more  the  pereecuUoos  c°n  yj 
Elated  by  the  success  of  his  crusade  again*1  the  e 
Pobyedonc istze ff  extended  his  persecuting  pokey 
non  Orthodox  denominations.  The  legislation  **5“® 
Protestant  Stundists  became  almost  as  unht’am  *•  £ , 

imposed  on  the  Jews.  In  the  report  of  the ; Ho  ) ) 
presented  to  the  tsar  towards  the  end  of  1893, 
curator  called  for  repressive  measures  again" 
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Catholics,  Moslems,  and  Buddhists,  and  denounced  the  ; 
rationalist  tendency  of  the  whole  system  of  secular  educa- 
tion in  the  empire  {Neve  Freie  Fresse,  31st  January  1894). 

A year  later,  however,  the  tsar  died,  and  his  successor, 
without  repealing  any  of  the  persecuting  laws,  let  it 
gradually  bo  understood  that  their  rigorous  application 
might  be  mitigated.  The  country  was  tired  and  ex- 
hausted by  the  persecution,  and  the  tolerant  hints  which 
came  from  high  quarters  were  acted  upon  with  significant  j 
alacrity.  This  tolerant  tendency  has  since  boon  strength- 
ened by  a new  political  movement,  inaugurated  by  Prince 
( hikhtomsky,  the  apostle  of  Russian  Asiatic  Imperialism. 
The  Prince  dreams  of  a future  when  the  tsar  will  rule 
over  the  whole  of  Asia,  but  he  realises  that  this  mission 
must  be  based  on  the  most  generous  principles  of  religious 
toleration  (Leger,  Russes  et  Slaves,  3®*  Serie,  pp.  79-81). 
As  a personal  friend  of  the  new  tsar  Ids  teachings  in  this 
sense  have  produced  considerable  effect  throughout  Russian 
society,  and  have  helped  to  mitigate  the  terrible  lot  of 
the  Jews. 

The  only  other  country  in  Europe  in  which  a legalized 
anti-Semitism  exists  is  Rumania.  The  conditions  are 
very  similar  to  those  which  obtain  in  Russia,  with  the 
important  difference  that  Rumania  is  a constitutional 
country,  and  that  the  Jewish  jjersecutions  are  the  work  of 
the  elected  deputies  of  the  nation.  Like  the  Bourgeois 
Gentilhomme  who  wrote  prose  all  hit  life  without  knowing 
it,  the  Rumanians  practised  the  nationalist  doctrines  of 
the  Hegelian  anti-Semite*  unconsciously  long  before  they 
were  formulated  in  Germany.  In  the  old  days  of  Turkish 
domination  the  lot  of  the  Rumanian  Jews  was  not  con- 
spicuously unhappy.  It  was  only  when  the  nation  began 
to  be  emancipated,  and  the  struggle  in  the  East  assumed 
the  form  of  a crusade  against  Islam  that  the  Jews  were 
(lersccutcd,  Rumanian  politicians  preached  a nationalism 
limited  exclusively  to  indigenous  Christians,  and  they 
acre  strongly  supported  by  all  who  felt  the  commercial 
fomjjetition  of  the  Jews.  Thus,  although  the  Jews 
Kummatm.  hafj  ;n  the  land  for  many  centuries 

they  were  bv  law  declared  aliens.  This  was  done  in  defiance 
of  the  Treaty  of  Paris  of  1856  and  the  Convention  of 
1858  which  declared  all  Humana  to  be  equal  before  the 
law.  Under  the  influence  of  this  distinction  the  Jews 
became  persecuted,  and  sanguinary  riots  were  of  frequent 
occurrence.  Thu  realization  of  a Jewish  question  led  to 
legislation  imposing  disabilities  on  the  Jew's.  In  1878 
the  Berlin  Congress  agreed  to  recognize  the  independence 
of  Rumania  on  condition  that  all  religious  disabilities  were 
removed.  Rumania  agreed  to  this  condition,  but  ulti- 
mately jiersuaded  the  Powers  to  allow  her  to  carry  out 
tlie  emancipation  of  the  Jews  gradually.  During  the 
years  which  have  elapsed  since  then,  the  condition  of  the 
Jews  has  been  in  no  way  improved.  Their  emancipation 
is  us  far  off  os  ever,  and  their  disabilities  are  heavier  than 
those  of  their  brethren  in  Russia.  For  this  state  of  things 
the  example  of  the  anti-Semites  in  Germany,  Russia, 
Austria,  and  France  is  largely  to  blame,  since  it  has  justi- 
fied the  intolerance  of  the  Rumans.  Owing,  also,  to  the 
fact  that  of  late  years  Rumania  lias  become  a sort  of 
annexe  of  the  Triple  Alliance,  it  has  been  found  impossible 
to  induce  the  signatories  of  the  Berlin  Treaty  to  take 
action  to  compel  the  state*  to  fulfil  its  obligations  under 
that  treaty. 

In  Austria-Hungary  the  anti-Semitic  impulses  came 
almost  simultaneously  from  the  North  and  East.  Already 
in  the  'seventies  the  doctrinaire  anti-Semitism  of  Berlin 
had  found  an  echo  in  Budajicst.  Two  members  of  the 
Ihet,  Victor  Istoczy  and  Geza  Onody,  together  with  a 
publicist  named  Georg  Marezianyi,  busied  thenuselves  in 
making  known  the  doctrine  of  Marr  in  Hungary.  Marc- 
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zianyi,  who  translated  the  German  Judeophobe  pamphlets 
into  Magyar,  and  the  Magyar  works  of  Onody  into  German, 
was  the  chief  medium  between  the  northern  and 
southern  schools.  In  1880  Istoczy  tried  to  cstab-  i^agary. 
lish  a “Nichtjuden  Bund"  in  Hungary,  with 
statutes  literally  translated  from  those  of  the  German  anti- 
Semitic  league.  The  movement,  however,  made  no  pro- 
gress, owing  to  the  stalwart  Liberalism  of  the  predominant 
political  parties,  and  of  the  national  principles  inherited 
from  the  Revolution,  The  large  jjart  played  by  the  Jew*  in 
the  struggle  of  1848,  and  the  fruitful  patriotism  with  which 
they  had  worked  for  the  political  and  economic  progress  of 
the  country,  had  created,  too,  a strong  claim  on  the  gratitude 
of  the  best  elements  in  the  nation.  Nevertheless,  among 
the  Ultramontane  clergy,  the  higher  aristocracy,  the  ill- 
paid  minor  officials,  and  the  ignorant  peasantry,  the  seeds 
of  a tacit  anti-Semitism  were  latent.  It  was  probably  the 
aversion  of  the  nobility  from  anything  in  the  nature  of 
a demagogic  agitation  which  for  a time  prevented  these 
seeds  from  germinating.  The  news  of  the  uprising  in 
Russia  and  the  appearance  of  Jewish  refugees  on  the 
frontier,  had  the  effect  of  giving  a certain  prominence  to 
the  agitation  of  Istoczy  and  Onody  and  of  exciting  the 
rural  communities,  but  it  did  not  succeed  in  impressing 
the  public  with  the  pseudoscientific  doctrines  of  the  new 
anti-Semitism.  It  was  not  until  the  agitators  resorted  to 
the  Blood  Accusation  — that  never-failing  decoy  of  ob- 
scurantism and  su|H*rstition — that  Hungary  took  a definite 
place  in  the  anti-Semitic  movement.  The  outbreak  was 
short  and  fortunately  bloodless,  but  while  it  lasted  its 
scandals  shocked  the  whole  of  Europe. 

Dr  August  Rohling,  Profeasor  of  Hebrew  at  the  Univer- 
sity of  Prague,  a Roman  Catholic  theologian  of  high 
jiosition  but  dubious  learning,  had  for  some  years  assisted 
the  Hungarian  anti-Semites  with  rechauffes  of  Eiaen- 
menger’s  EntdecJctes  J udmthum  (Frankfurt  a/M  1700). 
In  1881  he  made  a solemn  deposition  before  the  Supreme 
Court  accusing  the  Jews  of  being  bound  by  their  law  to 
work  the  moral  and  physical  ruin  of  non -Jews.  He 
followed  this  up  with  an  offer  to  depose  on  oath  that  the 
murder  of  Christians  for  ritual  purposes  was  a doctrine 
SL-cretly  taught  among  Jews.  Professor  Delitzsch  and 
other  eminent  Hebraists,  both  Christian  and  Jewish, 
exposed  and  denounced  the  ignorance  and  malevolence  of 
Rohling,  but  were  unable  to  stem  the  mischief  he  was 
causing.  In  April  1882  a Christian  girl  named  Esther 
Sobymossi  was  missed  from  the  Hungarian  village  of 
Tisza  Eszlar,  where  a small  community  of  Jews  were 
settled.  The  rumour  got  abroad  that  she  had  been  kid- 
napped and  murdered  by  the  Jews,  but  it  remained  the 
burden  of  idle  gossip,  and  gave  rise  to  neither  judicial 
complaint  nor  public  disorders.  At  this  moment  the 
question  of  the  Bosniau  Pacification  credits  was  before  the 
Diet.  The  unpopularity  of  the  task  assumed  by  Austria- 
Hungary,  under  the  Treaty  of  Berlin,  which  was  calculated 
to  strengthen  the  disaffected  Croat  element  in  the  empire, 
had  reduced  the  Government  majority  to  very  small  pro- 
portions, and  all  the  reactionary  factions  in  the  country 
were  accordingly  in  arms.  The  Government  was  violently 
and  unscrupulously  attacked  on  all  sides.  On  the  23rd 
May  there  was  a debate  in  the  Diet  when  M.  Onody,  in 
an  incendiary  harangue-,  told  the  story  of  the  missing  girl 
at  Tisza  Eszlar,  and  accused  ministers  of  criminal  indul- 
gence to  races  alien  to  the  national  spirit.  In  the  then 
excited  state  of  the  public  mind  on  the  Croat  question, 
the  manumvre  was  adroitly  conceived.  The  Government 
fell  into  the  trap,  and  treated  the  story  with  lofty  disdain. 
Thereupon  the  anti-Semites  set  to  work  on  the  case,  and 
M.  Joseph  Bary,  the  magistrate  at  Nyircgyhasa,  and  a 
! noted  anti-Semite,  was  induced  to  go  to  Tisza  Eszlar  and 
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institute  an  inquiry.  All  the  anti-Libcral  elements  in  the 
country  now  became  banded  together  in  this  effort  to 
discredit  the  Liberal  Government,  and  for  the  first  time 
the  Hungarian  anti-Semites  found  themselves  at  the  head 
of  a powerful  party.  Fifteen  Jews  were  arrested  and 
thrown  into  prison.  No  pains  were  spared  in  preparing 
the  cas3  for  trial.  Perjury  and  even  forgery  were  freely 
resorted  to.  The  son  of  one  of  the  accused,  a boy  of 
fourteen,  was  taken  into  custody  by  the  police,  and  by 
threats  and  cajoleries  prevailed  upon  to  give  evidence  for  the 
prosecution.  He  was  elaborately  coached  for  the  terrible 
»i3 le  he  was  to  play.  The  trial  opened  at  Nyiregyhasa  on 
the  19th  June,  and  lasted  till  the  3rd  August.  It  was 
one  of  the  most  dramatic  outset  cclcLrcs  of  the  century. 
Under  the  brilliant  cross-examination  of  the  advocates  for 
the  defence  the  whole  of  the  shocking  conspiracy  was 
gradually  exposed.  The  public  prosecutor  thereupon 
withdrew  from  the  case,  and  the  four  judges — the  chief  of 
whom  held  strong  anti-Semitic  view's --unanimously  ac- 
quitted all  the  prisoners.  The  case  proved  the  death-blow 
of  Hungarian  anti-Semitism.  Although  another  phase 
of  the  Jewish  question,  which  will  be  referred  to  presently, 
had  still  to  occupy  the  public  mind,  the  shame  brought  on 
the  nation  by  the  Tisza  Eszlar  conspiracy  effectually  pre- 
vented this  anti-Semites  from  raising  their  voices  with  any 
effect  again. 


Meanwhile  a more  formidable  and  complicated  outburst 
was  preparing  in  Austria  itself.  Here  the  lines  of  the 
German  agitation  were  closely  followed,  hut  with  far  more! 
dramat.c  results.  It  was  exclusively  political — that  is 
to  say,  it  appealed  to  anti-Jewish  prejudices  for  party 
purposes  while  it  sought  to  rehabilitate  them  on  a 
pseudo-scientific,  racial,  and  economic  basis.  At  first  it 
was  confined  to  s|K>radic  pamphleteers.  By  their  side 
there  gradually  grew  up  a school  of  Christian  Socialists, 
recruit. d from  the  ultra-clericals,  for  the  study  and  appli- 
cation of  the  doctrines  preached  at  M&yeuce  by  Arch- 
bishop Kcttoler.  This  constituted  a complete  Austrian 
analogue  to  the  Evangelical- Socialist  movement  started  iu 
Germany  by  Hzrr  Stoeckcr.  For  some  years  the  two 
movements  remained  distinct,  but  signs  of  approximation 
were  early  v.s.ble.  Thus  one  of  the  first  complaints  of 
the  ant.  8em.t2S  was  that  the  Jews  were  becoming  masters 
of  the  so.l.  Tnis  found  an  echo  in  the  agrarian  principles 
of  the  Christian  Socialists,  as  expounded  by  Rudolph  Meyer, 
in  which  individualism  in  lauded  property  was  admitted  on 
the  condition  that  the  land-owners  were  “ the  families  of 
the  nation  ” and  not  “ cosmopolitan  financiers/'  A further 
indication  of  anti-Semitism  is  found  in  a speech  delivered 
in  1878  by  Princu  Alois  von  Liechtenstein  (b.  1846), 
the  most  prominent  disciple  of  Rudolph  Meyer,  who 
denounced  tin  nat.oual  debt  os  a tribute  paid  by  the  statu 
to  cosmopolitan  rentiers  (Nitti,  Catholic  Socialum,  pix 
dOO,  201,  211,  216).  The  growing  disorder  iu  porJia- 
rasut,  du  ? to  the  bitter  struggle  between  the  German 
and  Cz  ch  parties,  served  to  bring  anti-Semitism  into 
the  field  of  practical  politics.  Since  1867  the  German 
Liberals  had  barn  iu  power.  They  liad  made  enemies  of 
the  clericals  by  tampering  with  the  concordat,  and  they  hud 
spht  up  their  own  party  by  the  federalist  policy  adopted  bv 
Count  Ta&ffe.  The  Radical  secessionists  in  their  turn  found 
it  difficult  to  agree,  and  an  ultra-national  German  wing 
orin.-d  itsdf  into  a separate  party  under  the  leadership  of 
Kitter  voa  Schbncrer  (b.  1842),  a Radical  nationalist  of 
the  in0(lt  violent  type.  In  1882  two  anti-Semitic  leagues 
had  fesen  founded  in  Vienna,  and  to  these  the  Radical 
*!’I**»led  for  support  The  growing  im- 

Ct  L°ti  h°  ,tlrty  led  the  l,rcmicr'  Count  T“tr".  to 

wflion  b il,  87rrt  0f  ‘J10  olwicala  by  accepting 
1 of  the  Christum  Socialist  programme.  The 
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higher  episcopate,  who  felt  assured  that  any  perman- 
ent encouragement  given  to  the  anti-Semites  would 
strengthen  the  parties  of  sedition  and  disorder  in  the  end. 
Cardinal  Schoenborn  was  despatched  in  haste  to  Rome  to 
expostulate  with  the  pontiff,  and  his  representations  were 
strongly  supported  by  the  French  and  Belgian  bishops. 
The  mischief  was,  however,  done,  and  although  the  pope 
sent  a verbal  message  to  Prince  Liechtenstein  excluding  the 
anti-Semites  from  his  blessing,  the  elections  resulted  in  a 
great  triumph  for  the  Jew-hatera.  The  municipal  council 
was  immediately  dissolved  by  the  Government,  and  new 
elections  were  ordered,  but  these  only  strengthened  the 
position  of  the  anti-Semites,  who  carried  9J  seats  out  of  a 
total  of  138.  A cabinet  crisis  followed  and  the  premiership 
was  entrusted  to  the  Statthalter  of  Galicia,  Count  Baden i, 
who  assumed  office  with  a pledge  of  war  to  the  knife 
against  anti-Semitism.  In  October  the  new  municipal 
council  elected  as  burgomaster  of  Vienna  Dr  Karl  Lueger 
(b.  1844),  a vehement  anti-Semite,  who  had  displaced 
Prince  Liechtenstein  as  leader  of  the  party.  The  emperor 
declined  to  sanction  the  election,  but  the  council  repeated 
it  in  face  of  the  imperial  displeasure.  Once  more  a dis- 
solution was  ordered  and  for  three  months  the  city  was 
governed  by  administrative  commissioners.  In  February 
1896  elections  were  again  held  and  the  anti-Semites  were 
returned  with  an  increased  majority.  The  emperor  then 
capitulated ; and  after  a temporary  arrangement,  by  which 
for  one  year  l)r  Lueger  acted  as  vice-burgomaster  and 
handed  over  the  burgomastership  to  an  inoffensive  nominee, 
permitted  the  municipal  council  to  have  its  way.  The 
growing  anarchy  in  parliament  at  this  moment  served  still 
further  to  strengthen  the  anti-Semites,  and  their  conquest 
of  Vienna  was  speedily  followed  by  a not  less  striking  con- 
quest of  the  landtag  of  Lower  Austria  (November  1896). 
The  zenith  of  their  power  was  reached  in  March  1897,  when, 
at  the  general  election  for  the  Reichsrath,  twenty-eight 
anti-Semites  and  forty-one  German  clericals  were  elected. 

Since  then  a reaction  of  sanity  has  gradually  but  surely 
asserted  itself.  F or  five  years  the  anti-Semites  have  (1901) 
governed  Vienna,  and,  although  they  have  accomplished 
much  mischief,  the  millennium  of  which  they  were  supposed 
to  be  the  heralds  has  not  dawned.  On  the  contrary,  the 
commercial  interests  of  the  city  have  suffered  and  the 
rates  have  been  enormously  increased  (AW  Freu  Prewf, 
29th  March  1901),  while  the  predatory  hopes  which 
secured  them  office  have  only  been  realized  on  a small  and 
select  scale.  The  spectacle  of  a clerico-anti- Semitic  Tam- 
many in  Vienna  has  strengthened  the  resistance  of  the 
better  elements  in  the  country.  Time  has  also  shown  that 
Christian  Socialism  is  only  a disguise  for  high  Toryism,  and 
that  the  German  Radicals  who  were  originally  induced  to 
join  the  anti-Semites  have  been  victimized  by  the  clericals. 
The  fruits  of  this  disillusion  began  to  show  themselves  in 
the  guneral  elections  of  1900-01,  when  the  anti-Semites  lost 
six  seats  in  the  Reichsrath  and  the  clericals  four,  while 
the  national  German  Radicals,  rallied  again  into  an  inde- 
pendent and  anti  clerical  party  under  Ritter  von  Schonerer, 
gained  thirteen  seats.  Three  of  the  constituencies  lost  to 
the  anti-Semites  were  in  Vienna,  and  the  total  poll  in  their 
favour  all  over  the  city  showed  an  enormous  reduction. 
The  elections  were  followed  (26th  January  1901)  by  a 
l*q»al  encyclical  on  Christian  democracy,  in  which  Christian 
Socialism  was  declared  to  bo  a term  unacceptable  to  the 
Church,  and  the  faithful  were  adjured  to  abstain  from 
agitation  of  a demagogic  and  revolutionary  character,  and 
“ to  respect  the  rights  of  others.” 

The  last  country  in  Europe  to  make  use  of  the  teachings 
of  German  anti-Semitism  in  its  party  politics  was  France, 
fhe  fact  that  the  movement  should  have  struck  root  in  a 
republican  country,  where  the  ideals  of  democratic  freedom 


have  been  so  passionately  cultivated,  has  been  regarded  as 
one  of  the  paradoxes  of  our  latter-day  history.  As  a 
matter  of  fact,  it  is  more  surprising  that  it  was  not  adopted 
earlier.  All  the  social  and  political  conditions  which 
produced  anti-Semitism  in  Germany  were  present  in  France, 
but  in  an  aggravated  form  due  primarily  to  the  very 
republican  rigimo  which  at  first  sight  seemed  to  be  a 
guarantee  against  ik  In  the  monarchical  states 
the  dominance  of  the  bourgeoisie  was  tempered  in  rmac*> 
a measure  by  the  [tower  of  the  Crown  and  the  political 
activity  of  the  aristocracy,  which  carried  with  them  a very 
real  restraining  influence  in  the  matter  of  political  honour 
and  morality.  In  France  these  restraining  influences  were 
driven  out  of  public  life  by  the  republic.  The  nobility 
both  of  the  ancien  regime  and  the  empire  stood  aloof,  and 
politics  were  abandoned  for  the  most  part  to  professional 
adventurers,  while  the  bourgeoisie  assumed  the  form  of  an 
omnipotent  plutocracy.  This  naturally  attracted  to  France 
all  the  financial  adventurers  in  Europe,  and  in  the  train  of 
the  immigration  came  not  a few  German  Jews,  alienated 
from  their  own  country  by  the  agitation  of  Marr  and 
Stoecker.  Thus  the  bourgeoisie  was  not  only  more  power- 
ful in  France  than  in  other  countries,  but  the  obnoxious- 
ness of  its  Jewish  clement  was  accentuated  by  a tinge  of 
the  national  enemy.  The  anti-clericalism  of  the  bourgeois 
republic  and  its  unexampled  series  of  financial  scandals, 
culminating  in  the  Panama  Krac/i,  thus  sufficed  to  give 
anti-Semitism  a strong  hold  on  the  public  mind. 

Nevertheless,  it  was  not  until  1882  that  the  anti- Jewish 
movement  was  seriously  heard  of  in  France.  M.  Paul 
lion  to  ux  (b.  1820),  who  had  formerly  been  in  the  employ 
of  the  Rothschilds,  but  had  been  obliged  to  leave  the  firm 
in  consequence  of  his  disastrous  speculations,  had  joined 
the  Legitimist  party,  and  had  started  the  Union  Gdndralo 
with  funds  obtained  from  his  new  allies.  M.  Bontoux 
promised  to  break  up  the  alleged  financial  monopoly  of  the 
Jews  and  Protestants  and  to  found  a new  plutocracy  in  its 
stead,  which  should  be  mainly  Roman  Catholic  and  aristo- 
cratic. The  bait  was  eagerly  swallowed.  For  five  years  the 
Union  G&uSrale,  with  the  blessing  of  the  pope,  pursued  an 
apparently  prosperous  career.  Immense  schemes  were  un- 
dertaken, and  the  125  fr.  shares  rose  gradually  to  3200 
francs.  The  whole  structure,  however,  rested  on  a basis 
of  audacious  speculation,  and  in  January  1882  the  Union 
Gt$n£ralc  failed,  with  liabilities  amounting  to  212,000,000 
francs.  The  cry  was  at  once  raised  that  the  Krach  was 
due  to  the  mauceuvres  of  the  Jews,  and  a strong  anti- 
Semitic  feeling  manifested  itself  in  clerical  and  aristo- 
cratic circles.  In  1886  violent  expression  was  given  to 
this  feeling  in  a book  since  become  famous,  La  France 
Juivet  by  M.  Edouard  Drumont  (b.  1844).  The  author 
illustrated  the  theories  of  German  anti-Semitism  with  a 
chronitjue  tcandalense  full  of  piquant  personalities,  in 
which  the  corruption  of  French  national  life  UDder  Jewish 
f influences  was  painted  in  alarming  colours.  The  book 
| was  read  with  avidity  by  the  public,  who  welcomed  its 
explanations  of  the  obviously  growing  debauchery.  The 
Wilson  scandals  and  the  suspension  of  the  Panama  Com- 
j)ouy  in  the  following  year,  while  not  bearing  out  M. 
Drumonta  anti-Semitism,  fully  justified  his  view  of  the 
prevailing  corruption.  Out  of  this  condition  of  things 
rose  the  Boulangist  movement,  which  rallied  all  the  dis- 
affected elements  in  the  country,  including  M.  Drumont’s 
following  of  anti-Semites.  It  was  not,  however,  until  the 
flight  of  General  Boulanger  and  the  rum  of  his  party  that 
anti-Semitism  came  forward  as  a political  movement. 

The  chief  author  of  the  rout  of  Boulangism  was  a Jewish 
politician  and  journalist,  M.  Joseph  Reinack  (b.  1856), 
formerly  private  secretary  to  M.  Gambctta,  and  one  of  the 
ablest  men  in  France.  He  was  a Frenchman  by  birth  and 
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education,  but  hi*  father  and  uncle*  were  Germans,  who 
had  founded  an  important  banking  establishment  in  Paris. 
Hence  he  was  held  to  personify  the  alien  Jewish  domina- 
tion in  France,  and  the  ex-Boulangista  f umed  against  him 
and  his  co-religionists  with  fury.  The  Boulangist  agitation 
luul  for  a second  time  involves!  the  Legitimists  in  heavy 
pecuniary  losses,  and  under  the  leadership  of  the  marquis 
de  Mores  they  now  threw  all  their  influence  on  the  side 
of  M.  Drumont.  An  anti-Semitic  league  was  established, 
and  with  Royalist  assistance  branches  were  organized  all  | 
over  the  country.  The  Franco-Russian  alliance  in  1891,  | 
when  the  persecutions  of  the  Jews  by  M.  Pobyedonostzeff 
were  attracting  the  attention  of  Europe,  served  to  invest 
M.  Drumont’s  agitation  with  a fashionable  and  jatriotic 
character.  It  was  a Bign  of  the  spiritual  approximation 
of  the  two  peoples.  In  1892  M.  Drumont  founded  a daily 
anti-Semitic  newspaper,  La  Ldtre  Parole.  With  the 
organization  of  this  journal  a regular  campaign  for  the 
discovery  of  scandals  was  instituted.  At  the  same  time  a 
Ixxly  of  aristocratic  swashbucklers,  with  the  marquis  do 
Morfes  and  the  count  de  Lamase  at  their  head,  set  them- 
selves to  terrorise  the  Jews  and  provoke  them  to  duels. 
At  a raeetiug  held  at  Neuilly  in  1891  M.  Gu6rin,  one  of  the 
man juis  de  Mores’*  lieutenants,  had  demanded  rhetorically 
nn  rat  la  vre  de  Juif.  He  liad  not  long  to  wait.  Anti- 
Semitism  was  most  powerful  in  the  army,  which  was  the 
only  branch  of  the  public  service  in  which  the  reactionary 
classes  were  fully  represented.  The  republican  law  com- 
pelling the  seminarists  to  serve  their  term  in  the  army  , 
hail  strengthened  its  clerical  and  Royalist  elements,  and  1 
the  result  was  a movement  against  the  Jewish  officers, 
of  whom  500  held  commissions.  A scries  of  articles  in 
the  Libre  Parole  attacking  these  officers  led  to  a number  of 
ferocious  duels,  and  these  culminated  in  1892  in  the  death 
of  an  amiable  and  popular  Jewish  officer,  Captain  Armand 
Mayer,  of  the  Engineers,  who  fell,  pierced  through  the 
lung*  by  the  manjuiH  de  Mores.  ThiB  tragedy,  rendered 
all  the  more  painful  by  the  discovery  that  Captain  Mayer 
liad  chivalrously  fought  to  shield  a friend,  aroused  a great  ; 
deal  of  jwjpular  indignation  against  the  anti-Semites,  and 
for  a moment  it  was  believed  that  the  agitation  bad  been 
killed  with  its  victim. 

Towards  the  end  of  1892,  the  discovery  of  the  wide- 
spread corruption  practised  by  the  Panama  Company  gave 
a fresh  impulse  to  anti-Semitism.  The  revelations  were  in 
a large  measure  due  to  the  industry  of  the  Libre  Parole  ; 
and  they  were  all  the  more  welcome  to  the  readers  of  that 
journal  sinco  it  was  discovered  that  three  Jews  were 
implicated  in  the  scandals,  one  of  whom,  baron  de 
Reinach,  was  uncle  and  father-in-law  to  the  hated 
destroyer  of  Roulangism.  The  escape  of  the  other  two, 
I)r  Herz  and  M.  Arton,  and  the  difficulties  experienced  in 
obtaining  their  extradition,  deepeued  the  popular  convic- 
tion tliat  the  authorities  were  implicated  in  the  scandals, 
and  kept  the  public  eye  for  a long  time  absorl»ed  by  the 
otherwise  restricted  Jewish  aspects  of  the  scandals.  In 
1894  the  military  side  of  the  agitation  was  revived  by  the 
arrest  of  a prominent  Jewish  stuff  officer,  Captain  Alfred 
Dreyfus,  ou  a charge  of  treason.  From  the  beginning  the 
hand  of  the  anti-Semite  was  flagrant  in  the  new  sensation. 
The  first  hint  of  the  arrest  apjiearvd  in  the  Libre  Parole  ; 
and  before  the  facts  had  been  officially  communicated  to 
the  public  that  journal  was  busy  with  a campaign 
against  the  war  minister,  based  on  the  apprehension  that,  in 
conspiracy  with  the  Juiverie  and  his  republican  colleagues, 
l»c  might  exert  himself  to  shield  the  traitor.  Anti-Semitic 
tee  ung  was  now  thoroughly  a roums I . Panama  had  prepared 
the  people  to  believe  anything;  and  wheu  it  was  announc'd 
that  a court-martial,  sitting  in  secret,  liad  convicted 
Dreyfus,  there  was  a howl  of  execration  against  the  Jews 


from  one  eud  of  the  country  to  the  other,  although  the 
alleged  crime  of  the  convict  and  the  evidence  by  which 
it  was  supported  were  quite  unknown.  Dreyfus  was 
degraded  and  tratifijiorted  for  life  amid  unparallelid  scenes 
of  public  excitement. 

The  Dreyfus  Case  registers  the  climax  not  only  of 
French,  but  of  European  anti-Semitism.  It  was  tire  most 
ambitious  and  most  unscrupulous  attempt  yet  made  to 
prove  the  nationalist  hypothesis  of  the  anti-Semites,  and  in 
its  failure  it  afforded  the  most  striking  illustration  of  the 
dangers  of  the  whole  movement  by  bringing  France  to 
the  verge  of  revolution.  For  a few  months  after  the 
Dreyfus  court-martial  there  was  a conqiarative  lull ; but 
the  highly  - strung  condition  of  popular  jaiaion  was 
illustrated  by  a violent  debate  on  *4The  Jewish  Peril'  in 
the  Chamber  of  Deputies  (25th  April  1895),  and  by  two 
outrage*  with  explosives  at  the  Rothschild  Bank  in  Pari*. 
Meanwhile  the  family  of  Dreyfus,  absolutely  convinced  <rf 
his  innocence,  were  casting  about  for  the  moans  of  clearing 
his  character  and  securing  bis  liberation.  They  wen* 
wealthy,  and  their  activity  unsettled  the  public  mind 
and  aroused  the  apprehensions  of  the  conspirator*.  Had 
the  latter  known  how  to  preserve  silence,  the  mystery  would 
perhaps  have  been  yet  unsolved  ; but  in  their  anxiety  to 
allay  all  suspicions  they  made  one  false  step,  which  pro\wl 
the  beginning  of  their  ruin.  Through  their  friends  m the 
press  they  secured  the  publication  of  a facsimile  of  a 
document  known  as  the  Bordereau  -a  letter  sui'l*0®*  0 
be  in  Dreyfus’s  handwriting  and  addressed  apparently  to 
the  military  attache  of  a foreign  |K>wer,  which  was  a leg* 
to  constitute  the  chief  evidence  against  tin*  com »«• 
was  hoped  by  this  publication  to  put  an  end  to  the  douMs 
of  the  so-called  Dreyfusards.  The  result,  owtver. 
only  to  give  them  a clue  on  which  they  vor 
remarkable  ingenuity.  To  prove  that 
not  in  Dreyfus’s  handwriting  was  not  difficu  1 
its  authorship  was  recognized  almost  on  the  / 
publication;  but  the  Dreyfusards  hekl  then ’ ^ 
order  to  make  assurance  doubly  sure  by  fui  u , , j 
Meanwhile  one  of  the  officers  of  the  genera  * ' , 

Pioquart,  had  convinced  himself  by  an  exannnaio  * 
c louder  of  the  trial  that  a gross  miscarriage  oljusM* 
taken  place.  On  mentioning  bis  doubts  to  his  ^l*n^j 
who  were  animated  partly  by  anti-vSem.tic  feeling 
partly  by  reluctance  to  confess  to  a mistake, 
ordered  to  the  Tunisian  hinterland  on  a dangereii5_ 
tion.  Before  leaving  Paris,  however,  he  took  IfcjP* 
caution  to  confide  his  discovery  to  his  ig  farther 
Harassed  by  their  anxieties,  the  conspirators  ®wef 
communications  to  the  newspapers ; an  r,.vela- 

questioned  and  todgered  in  parliament,  ad  & ^ 

tions.  The  new  disclosures,  so  far A* 
Dreyfusards,  proved  to  them,  among  ^ which 

conviction  bad  been  partially  lo»*d  on  docurojm 
bad  not  been  communicated  to  the  counsel  . tbe 

and  hence  that  the  judges  had  been  tanq*re 
M inistry  of  War  behind  the  prisoner  s • ^ fo^p, 

as  these  documents  relate*!  to  correspond  . v „vte 

military  attaches,  it  tvas  soon  fsc',r?11B<”  . cnilu»Uy 
forgeries.  In  this  way  a terrible  mdictmen  b „s 

drawn  up  against  the  Ministry  of  Mar.  L ^ 

token  towards  the  end  of  1897  by  a 
Dreyfus,  who,  in  a letter  to  the  minister  01 yfc, 
Major  Eslerhazy  as  the  real  author  of  the  r*  ^ 
authorities,  supported  by  jiarl  lament,  doc  martjftl  on 
the  Dreyfus  Case,  but  they  ordered  * , ^lud 

Esterhazy,  which  was  held  with  etosed  doo  short  off 
in  his  acquittal.  It  now  became  clear  that  ^ tj^ 

an  appeal  to  public  opinion  and  a full  fustice 

iniquities  that  had  been  pcqwtratcd  won 
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at  the  hands  of  the  military  chiefs.  On  behalf  of 
Dreyfus,  M.  Zola,  the  eminent  novelist,  formulated  the  case 
against  the  general  staff  of  the  army  in  an  open  letter  to 
the  president  of  the  republic,  which  by  its  dramatic  accusa- 
tions startled  the  whole  world.  The  letter  was  denounced 
as  wild  and  fantastic  even  by  those  who  were  in  favour  of 
revision.  M.  Zola  was  prosecuted  for  libel  and  convicted, 
and  had  to  fly  the  country ; but  the  agitation  he  had  started 
was  taken  in  hand  by  others,  notably  M.  Clemenceau,  M. 
Reinach,  and  M.  Yves  Guyot.  In  August  1898  their  efforts 
found  their  first  reward.  A re-examination  of  the  docu- 
ments in  the  case  by  M.  Cavaignac,  then  minister  of  war, 
showed  that  one  was  undoubtedly  forged.  Colonel  Henry, 
of  the  Intelligence  Department  of  the  War  Office,  then  con-  I 
fesaed  that  he  had  fabricated  the  document,  and,  on  being 
sent  to  Mont  Valerien  under  arrest,  cut  his  throat. 

In  spite  of  this  damaging  discovery  the  War  Office  still 
persisted  in  believing  Dreyfus  guilty,  and  opposed  a fresh 
inquiry.  It  was  supj>orted  by  three  successive  ministers 
of  war,  and  apparently  an  overwhelming  body  of  public 
opinion.  By  this  time  the  question -of  the  guilt  or  iuno- 
c mce  of  Dreyfus  had  become  an  altogether  subsidiary'  issue. 
As  in  Germany  and  Austria,  the  anti-Semitic  crusade  had 
passed  into  the  hands  of  the  political  parties.  On  the 
one  hand  the  Radicals  and  Socialists,  recognizing  the  anti- 
republican aims  of  the  agitators  and  alarmed  by"  the 
clerical  predomi nance  in  the  army,  had  thrown  in  their  lot 
with  the  Dreyfusards ; on  the  other  the  reactionaries, 
anxious  to  secure  the  support  of  the  army,  took  the  oppo- 
site view,  denounced  their  op|K»ncnta  as  »ms  jtatrir , and 
declared  that  they  were  conspiring  to  weaken  and  degrade 
the  army  in  the  face  of  the  national  enemy.  The  contro- 
versy was,  consequently,  no  longer  for  or  against  Dreyfus, 
i but  for  or  against  the  army,  ami  liehind  it  was  a life- 
lor-death  struggle  between  the  republic  and  its  enemies. 
The  situation  became  alarming.  Rumours  of  military 
plots  filled  fcho  air.  Powerful  leagues  for  working  up 
public  feeling  were  formed  and  organized ; attempts  to 
discredit  the  republic  and  intimidate  the  Government  were 
made.  The  president  was  insulted ; there  were  tumults 
in  the  streets,  and  an  attempt  was  made  by  M.  Deroulede 
to  induce  the  military  to  march  on  the  Elysec  and  upset 
the  republic.  In  this  critical  situation  France,  to  her 
eternal  honour,  found  men  with  sufficient  courage  to  do 
the  right.  The  Socialists  by  rallying  to  the  Radicals 
■gainst  the  reactionaries,  secured  a majority  for  the  defence 
of  the  republic  in  parliament.  M.  Brisaon’a  Cabinet  trans- 
mitted to  the  Court  of  Cassation  an  application  for  the 
revision  of  the  case  against  Dreyfus  ; ami  that  tribunal, 
after  an  elaborate  inquiry,  which  fully  justified  M.  Zola’s 
famous  letter,  quashed  and  annulled  the  proceedings  of 
the  court-martial,  and  remitted  the  accused  to  another 
court-martial,  to  be  held  at  Rennes.  Throughout  fcheso 
proceedings  the  militaiy  party  fought  tooth  and  nail  to 
impede  the  course  of  justice ; and  although  the  innocenco 
of  Dreyfus  had  been  completely  established,  it  concentrated 
all  its  efforts  to  secure  a fresh  condemnation  of  the  prisoner 
at  Rennes,  Popular  passion  was  at  fever  heat,  ami  it 
manifested  itself  in  an  uttack  on  M.  Labori,  one  of  the 
counsel  for  the  defence,  who  was  shot  and  wounded  on  the 
eve  of  lus  cross-examination  of  the  witnesses  for  the  prose- 
cution. To  the  amazement  and  indignation  of  the  whole 
world  outside  France,  the  Rennes  court-martial  again  found 
the  prisoner  guilty ; but  all  reliance  on  the  conscientious* 
m ss  of  the  verdict  was  removed  by  a rider,  which  found 
“extenuating  circumstances,”  and  by  a reduction  of  the 
punishment  to  ten  years'  imprisonment,  to  which  was 
added  a recommendation  to  mercy.  The  verdict  was  evi- 
dently an  attempt  at  a compromise,  and  the  Government 
resolved  to  advis?  the  president  of  the  republic  to  pardon 
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Dreyfus.  This  lame  conclusion  did  not  satisfy  the  accused ; 
but  his  innocence  had  been  so  clearly  proved,  and  on  poli- 
tical grounds  there  were  such  urgent  reasons  for  desiring  a 
termination  of  the  affair,  that  it  was  accepted  without  pro- 
test by  the  majority  of  moderate  men.  The  explanation 
of  the  whole  case  is  that  Esterhazy  and  Henry  were  the 
real  culprits ; that  they  had  made  a trade  of  supplying  the 
German  Government  with  military  documents ; and  that, 
when  the  Bordereau  was  discovered,  they  availed  themselves 
of  the  anti-Semitic  agitation  to  throw  suspicion  on  Dreyfus. 

The  rehabilitation  of  Dreyfus  did  not  pan  without 
another  effort  on  the  part  of  the  reactionaries  to  turn  the 
popular  passions  excited  by  the  case  to  their  own  advan- 
tage. After  the  failure  of  M.  Deroulede’s  attempt  to 
overturn  the  republic,  the  various  Royalist  and  Roukngist 
leagues,  w’ith  the  assistance  of  the  anti-Semites,  organized 
another  plot.  This  was  discovered  by  the  Government, 
and  the  leaders  were  arrested.  M.  Jules  Guerin,  stcretary 
of  the  anti-Semitic  league,  shut  himself  up  in  the  league 
offices  in  the  Rue  Chabrol,  Ikris,  which  had  been  fortified 
and  garrisoned  by  a number  of  his  friends,  armed  with 
rifles.  For  more  than  a month  the  anti-Semites  held  the 
| authorities  at  bay,  and  some  5000  troops  were  employed 
in  the  siege.  The  conspirators  were  all  tried  by  the  Senate, 
sitting  as  a high  court,  and  M.  Guerin  was  sentenced  to 
ten  years'  imprisonment.  The  evidence  showed  that  the 
anti-Semitic  organization  had  taken  an  active  part  in  the 
anti-republican  plot  (see  the  rejort  of  the  Commission 
d 'Instruction  in  the  Petit  Temp *,  1st  November  1899). 

| This  vigorous  action  of  the  Government,  together  with  the 
moral  effect  of  the  Dreyfus  Case,  has  seriously  weakened 
the  anti-Semitic  movement  in  France,  and  it  has  now  com- 
pletely lost  its  hold  on  the  public  outside  Park. 

In  sympathy  with  the  agitation  in  France  there  has 
been  a similar  movement  in  Algeria,  where  the  European 
population  have  long  resented  the  admission  of  the  native 
Jews  to  the  rights  of  French  citizenship.  The  agitation 
has  been  marked  by  much  violence,  and  moat  of  the  anti- 
Semitic  deputies  in  the  French  parliament,  including  M. 
Drumont,  have  found  constituencies  in  Algeria.  As  the  local 
anti-Semites  are  largely  Spaniards  and  Levantine  riff-raff, 
the  agitation  has  not  the  peculiar  nationalist  bias  which 
characterizes  Continental  anti-Semitism.  Before  the  energy 
of  the  authorities  it  has  lately  shown  signs  of  subsiding. 

"While  the  main  activity  of  anti-Semitism  has  manifested 
itself  in  Germany,  Russia,  Rumania,  Austria-Hungary, 
and  France,  its  vibratory  influences  have  been  felt  in  other 
countries  when  conditions  favourable  to  its  extension 
have  presented  themselves.  In  England  more  than  one 
attempt  to  acclimatize  the  doctrines  of  Marr  and  Treitschke 
has  been  made.  The  circumstance  that  at  the  time  of  the 
rise  of  German  anti-Semitism  a premier  of 
Hebrew  race,  Lord  Beaconsfield,  was  in  power  Britain 
first  suggested  the  Jewish  bogey  to  English  ttc. 
political  extremists.  The  Eastern  Crisis  of 
1876-78,  which  was  regarded  by  the  Liberal  party  as 
primarily  a struggle  between  Christianity,  as  represented 
by  Russia,  and  a degrading  Semitism,  as  represented  by 
Turkey,  accentuated  the  anti-Jewish  feeling,  owing  to  the 
anti-Russian  attitude  adopted  by  the  Government.  Violent 
expression  to  the  ancient  prejudices  against  the  Jews  was 
given  by  Sir  J.  G.  Tollrmacho  Sinclair  (A  Defence  of 
Huh iso,  1877).  Mr  T.  P.  O’Connor,  in  a life  of  Lord 
Beaoonsfield  (1878),  pictured  him  as  the  instrument 
of  the  Jewish  people,  “ moulding  the  whole  policy  of 
Christendom  to  Jewish  aims."  Professor  Goldwin  Smith, 
in  several  articles  in  the  Nineteenth  Century  (1878,  1881, 
and  1882),  sought  to  synthetize  the  growing  anti-Jewish 
feeling  by  adopting  the  nationalist  theories  of  the  German 
anti-Semites.  This  movement  did  not  fail  to  find  an 
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equivocal  response  in  till'  speeches  of  some  of  the  leading 
Liberal  statesmen  ; but  on  the  country  generally  it  pro- 
duced  no  effect.  It  was  revived  when  the  pjrajcutiou*  in 
Uuu'n  threatened  England  with  a great  influx  of  Polish 
Jews,  whoso  mode  of  life  was  calculated  to  lower  the 
standard  of  living  in  the  industries  in  which  they  were 
employed.  AU  danger  was,  however,  averted  by  the 
Jewish  communal  authorities,  who,  by  dint  of  great 
pecuniary  sacrifices  and  an  excellent  international  organiza- 
tion, managed  to  control  the  immigration.  Iu  1883  Herr 
Stoecker  visit  ?d  London,  but  received  a very  unflattering 
reception.  Equally  al>ortive  attempts  to  acclimatise  anti* 
S-*mitism  have  been  made  in  Switzerland,  Belgium,  Greece., 
and  tho  United  States, 

Anti  S.raitism  has  made  a great  deal  of  history  during 
the  last  thirty  years,  but  it  has  left  no  pannanent  mark 
on  the  social  and  jjolitical  evolution  of  Euroj*e.  It  is  the 
fruit  of  a great  ethnographic  and  political  error,  and  it  has 
spent  itself  in  political  intrigues  of  transparent  dishonesty. 
Its  racial  doctrine  is  at  best  a crude  hypothesis ; it* 
nationalist  theory  has  only  served  to  throw  into  striking 
relief  the  essentially  economic  bases  of  modern  society,  while 
its  political  activity  Lis  revealed  the  vulgarity  and  ignor- 
ance which  constitute  its  main  sources  of  strength.  So 
far  from  injuring  the  Jews,  it  lias  really  given  Jewish  racial 
separatism  a new  leas?  of  life.  Its  extravagant  accusations, 
as  in  the  Tisza  Es/.lar  and  Dreyfus  cases,  have  resulted  in  the 
vindication  of  the  Jewish  character.  Its  agitation  gener- 
ally, coinciding  with  tho  revival  of  interest  in  Jewish 
history,  has  helped  to  transfer  Jewish  solidarity  from  a 
religious  to  a racial  basis.  The  bond  of  a common  race, 
vitalized  by  a new  pride  in  Hebrew  history  and  spurred  on 
to  resistance  by  the  insults  of  the  anti-Sdinitcs,  has  given 
a new  spirit  and  a new  source  of  strength  to  Judaism  at  a 
moment  when  the  approximation  of  ethical  systems  and 
the  revolt  against  dogma  were  sapping  its  essentially 
religious  foundations.  In  the  whole  history  of  Judaism, 
perhaps,  there  have  been  no  more  numerous  or  remarkable 
instances  of  reversions  to  the  faith  than  during  the  last 
thirty  years.  The  reply  of  the  Jews  to  anti  S 'liiit ism  has 
taken  two  interesting  practical  forms.  In  the  first  place 
there  is  the  so-called  Zionist  movement,  which  is  a kind  of 
Jewish  nationalism  and  is  vitlat.d  by  the  same  errors 
that  distinguish  its  anti-S  rnitlc  analogue.  It  aims  at  the 
re -establishment  of  the  Jewish  stilt?;  and.  under  the  leader- 
ship of  Dr  Theodor  Herzl  (b.  18(50)  and  Dr  Max  Nordatt 
(b.  1849)  it  has  found  no  fewer  than  a quarter  of  a million 
supporters,  who  are  now  definitely  organized.  In  the  second 
place,  there  is  u movement  represented  by  the  Muccalxeans* 
Society  in  London,  which  seeks  to  unite  the  Jewish  |H?oplo 
in  an  effort  to  raise  the  Jewish  character  and  to  promote  a 
higher  consciousness  of  the  dignity  of  the  race.  It  lays 
no  stress  on  orthodoxy,  but  welcomes  all  who  strive  to 
render  Jewish  conduct  an  adequate  reply  to  the  theories 
of  the  anti  8 mites.  Both  these  movements  are  elements 
of  fresh  vitality  to  Judaism,  and  they  are  probably 
destined  to  produce  important  fruit  in  the  near  future. 
A splendid  spirit  of  generosity  has  also  been  display**!  by 
the  Jewish  community  in  assisting  and  relieving  the 
victims  of  the  Jew-haters.  Resides  countless  funds  raiiaxl 
by  public  subscription,  Baron  dc  Hirach  founded  a colossal 
scheme  for  transplanting  persecuted  Jews  to  new  countries 
under  new  conditions  of  life,  and  endowed  it  with  no  less 
a sum  than  £9,000,000  (see  Hinson,  Moritz  pe). 

Though  anti-Semitism  has  been  unmasked  and  dis- 
credited,  it  is  to  bo  feared  that  its  history  is  not  yet  at  an 
end.  \\  hile  there  arc  in  Russia  and  Rumania  six  millions 
of  Jews  who  are  being  systematically  degraded,  and  who 
periodically  overflow  the  western  frontier,  there  will  con- 
tinue to  be  a Jewish  question  in  Europe ; and  while  there 


are  weak  Governments,  as  in  Austria  and  France,  and 
ignorant  and  sujieretitious  elements  in  the  enfranchized 
classes  of  those  countries,  that  question  will  seek  to  play 
a part  in  politics. 
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f tho  mm’ement  with  general  psrty  P1*  -q»h  a eollerile* 

tlie  newspapers.  The  present  writer  has  wf  * . Md  P»*4^5 

>f  new*pi|ier  cuttings  numbering  several  the  »•,  ^ t catriid 
liver  twenty  years.  A skeleton  guide  may  »*?',’  rt-niV^*  4 
study  of  Ski'iVnBOR,  Bistoire  I’otUiqu*  de  th  Surofssitehet 
1-871.  aided  by  UazcU's  Annual,  ud  SrlU  LTttW,  a ^ , 
'Jack  ich  tskalciulcr. 
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ANTITOXIN  — AN  T R I M 


Antitoxin.  S^o  Bacteriology,  II. 

Antivari,  or  Bar,  so  called  from  its  position 
opposite  Bari  in  Italy,  once  a town  of  Turkish  Albania, 
now  Montenegrin,  situated  near  the  Adriatic  Sea,  18 
miles  N.W.  of  Scutari,  and  surrounded  by  a dense  forest 
of  olive  trees.  Its  old  Venetian  castle  suffered  greatly 
from  the  siege  by  the  Montenegrins  in  187S,  and  is  now  in 
mins.  There  is  a good  liar  hour  ( IVistan)  for  vessels  of  light 
draught,  and  a beautiful  residence  for  the  prince  one  hour 
distant  from  the  town,  which  had  at  one  time  a considerable 
trade  in  the  products  of  Albania,  but  is  now  of  little 
importance.  It  is  the  seat  of  a Roman  Catholic  arch- 
bishop. Population,  about  1500,  mostly  Albanians, 

Antofagasta,  a town  oml  jKirt  on  the  Pacific 
and  the  capital  of  the  Chiliuu  province  and  department 
of  the  same  name,  situated  in  23*  38'  39*  S.  lat.  and 
70*  21’  39"  W.  long.,  about  708  miles  N.  of  Valparaiso. 
It  belonged  to  Bolivia  until  occupied  in  1879  by  Chile, 
then  at  war  with  the  former  country  ; its  occupation  was 
agreed  to  by  Peru  in  1884,  and  it  was  definitely  ceded  to 
Chile  by  the  treaty  of  1883.  The  population  in  1893 
was  13,530;  in  1898  it  was  estimated  at  16,795.  It  is 
the  head  of  the  railway  to  Oruro  in  Bolivia,  and  most 
of  the  Bolivian  export  trade  passes  through  it.  Tim 
total  value  of  the  exports  in  1897  was  (Chilian  currency) 
$1*237,841 ; of  the  imports,  $2,187,171.  In  the  same 
year  the  shipping  which  entered  had  a tonnage  of  75,221 
tons.  The  value  of  the  Bolivian  mineral  products  exported 
through  it  in  1898  was  $29,994,914  (Chilian  currency). 
The  province  of  Antofagasta  has  an  area  of  47,918 
square  miles,  and  had  in  1893  a population  of  44,085.  It 
is  divided  into  three  departments.  In  1898  the  marriages 
numbered  253,  the  births  1561,  and  the  deaths  1093. 

Antonelli,  Giacomo  (1800-1876),  Italian  Car- 
dinal, was  born  at  Sonnino,  2nd  April  1806.  He  was  edu- 
cated for  the  priesthood,  but,  after  taking  orders,  preferred 
an  administrative  career.  Created  secular  prelate,  he  was 
sent  as  apostolic  delegate  to  Viterbo,  where  he  early  mani- 
fested his  reactionary  tendencies  in  an  attempt  to  stamp 
out  Liberalism.  Recalled  to  Rome  in  1841,  he  entered  the 
office  of  the  jmjvil  secretary  of  state,  but  four  years  later 
was  appointed  pontifical  treasurer-general.  Created  car- 
dinal (11  tli  June  1847),  he  was  chosen  by  Pius  IX..  to 
preside  over  the  council  of  state  entrusted  with  the  draft- 
ing of  the  constitution.  On  10th  March  1848  Antonelli 
became  premier  of  the  first  constitutional  ministry  of  Pius 
IX.,  a capacity  in  which  he  displayed  unscrupulous 
duplicity.  Upon  the  fall  of  his  cabinet  Antonelli  created 
(or  himself  the  governorship  of  the  sacred  juahtces  in  order 
to  retain  constant  access  to  and  influence  over  the  F<q>e. 
After  the  assassination  of  Pellegrino  Rossi  (15th  November 
1848)  he  arranged  the  flight  of  Pius  IX.  to  Gaeta,  where 
he  was  apj>omted  secretary  of  state.  Notwithstanding 
promises  to  the  Powers,  he  restored  absolute  government 
upon  returning  to  Rome  (12th  April  1850)  and  violated 
the  conditions  of  the  surrender  by  wholesale  imprisonment 
of  Liberals.  In  18"5  he  narrowly  escaped  assassination. 
As  ally  of  the  Bourbons  of  Naples,  from  whom  he  had 
received  an  annual  subsidy,  ho  attempted,  after  18G0,  to 
facilitate  their  restoration  by  fomenting  brigandage  on 
th*.-  Neapolitan  frontier.  To  the  overtures  of  Ricasoli  in 
1861,  Pius  IX.,  at  Antonelli’s  suggestion,  replied  with  the 
famous  “ Aon  but  subsequently  (1867)  accepted, 

too  late,  Ricasoli’g  proposal  concerning  ecclesiastical  pro- 
perty. After  the  September  Convention  (1864)  Antonelli 
organized  the  legion  of  Antilles  to  replace  French  troop* 
i«  Rome,  and  in  1867  secured  French  aid  against  Gari- 
baldis invasion  of  pa|tal  territory.  Upon  the  inoccupation 
of  Rome  by  the  French  after  MenUuut,  Antonelli  again 
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| ruled  supreme,  but  upon  the  entry  of  the  Italians  in  1870 
! was  obliged  to  restrict  his  activity  to  the  management  of 
I foreign  relations.  He  wrote,  with  papal  approval,  the 
letter  requesting  the  Italians  to  occupy  the  Leonine  city, 
and  obtained  from  the  Italians  payment  of  the  Peter's 
pence  (5,000,000  lire)  remaining  in  the  papal  exchequer, 
as  well  as  50,000  scudi — the  first  and  only  instalment  of 
: the  Italian  allowance  ever  accepted  by  tire  Holy  See.  At 
Antonelli  s death  in  1876  the  Vatican  finances  were  found 
to  be  in  disorder,  with  a deficit  of  45,000,000  lire.  His 
|»ersonal  fortune,  accumulated  during  office,  was  consider- 
able, and  was  bequeathed  entirely  to  members  of  his 
family.  From  1850  until  his  death  he  interfered  little 
in  affairs  of  dogma  and  church  discipline,  although  lie 
addressed  to  the  Powers  circulars  enclosing  the  Syllabus 
(18G4)  and  the  acts  of  the  Vatican  Council  (1870).  His 
j activity  was  devoted  almost  exclusively  to  the  ]K>litical 
aspects  of  the  struggle  between  the  papacy  and  the  Italian 
Risorgimento.  (H.  W.  8.) 

Antrim,  a maritime  county  of  Ireland,  province  of 
Ulster,  bounded  on  the  N.  an«l  N.E.  and  E.  by  the  North 
! Channel,  on  the  S.  by  Co.  Down,  on  the  S.W.  by  Lough 
Neagh,  and  ou  the  W.  by  Co.  Londonderry. 

Population. — The  area  of  the  administrative  county  in  3899  wa.t 
711,487  acres,  of  which  225,926  were  tillage,  358,080  ] suture,  747 
fallow,  6110  plantation,  24,170  turf  bog,  6538  marsh,  51,896 
barren  mountain,  and  37,990  water,  rood#,  fences,  Ac.  The  new 
administrative  county  under  the  Local  Government  (Ireland)  Act, 
1398,  includes  the  portion  of  the  town  of  Iasbum  formerly  situated 
in  Down,  and  the  town  of  Carrickfcrgus,  formerly  a separate  countv, 
hut  does  not  Include  the  portion  of  the  citvof  Belfast  formerly 
situated  in  Antrim.  The  population  in  1831  mis  421,943,  and  in 
1391.  423,128,  of  whom  200,514  were  males  and  227,614  females, 
divided  as  follows  among  the  dilh-rent  religions:  Presbyterians, 
180,375;  Homan  Catholics,  106,390;  Protestant  Episcopalians, 
106,244;  Methodists,  14,745  ; other  denominations,  20,162,  The 
increase  of  population  between  1881  and  lsyl  was  1'47  per  cent., 
the  largest  js-rerntage  of  increase  iu  Ireland.  The  average  number 
of  persona  to  an  acre  was  '56.  Of  the  total  population  1/6,923  in- 
habited the  rural  districts,  being  an  average  of  205  |*in*m*  to  each 
square  mile  under  crops  and  posture.  In  1901  the  population  was 
•161,240.  showing  an  increase  of  7 per  cent. 

/>/ HcaiivH.  —The  following  table  gives  the  degree  of  education 
iu  1891  i excluding  Belfast  and  Carrickfcrgus)  j — 


j 

Males. 

^ FetpwJc*.  1 Total. 

1 

I flewl  at. I write  | *9.437 

| tte»l  only.  . 10.73d 

j Illiterate  . . | 

i 7<>.M0 
; Id.NM  ' 

[ ww  1 

IS'.i.iiT 

27,:.«2 

17,524 

]>rreuu*».  | 

R.C. 

f*r.  B|  m. 

Trask 

(4  «5 

71  S 

SO-5 

I7^J 

ISS 

13-S 

181 

11-4 

5*7 

Iu  1881  the  percentage  of  illiterates  among  Roman  Catholics  was 
24  0.  In  1891  in  the  whole  county  there  were  53  superior  school* 
with  3470  (tupils  (613  Roman  Catholics  and  2857  PmUmUnte),  and 
735  primary  schools  with  67,446  pupils  (15,419  Roman  Catholic* 
and  52,027  Protestants  I The  number  of  pupils  on  the  rolls  of  the 
natiouul  schools  on  30th  Septendier  1899  was  80,943,  of  whom 
18,200  were  Roman  Catholics  and  62,743  Protestant*. 

The  following  table  gives  the  number  of  births,  deaths,  and 
marriages  in  various  years : — 


Tear. 

Births. 

tenths. 

Marriage*. 

mT~ 

12,869 

8184 

2631 

1891 

12,469 

9566 

3255 

1899 

13,374 

0982 

3582 

In  1899  the  birth-rate  per  1000  was  31  d),  and  the  death-rate  23 '2; 
the  rate  of  illegitimacy  was  4 '3  percent,  of  the  total  births.  Tho 
total  number  of  emigrants  who  left  the  county  between  1st  May 
1851  and  31st  December  1899  was  249,354,  of  whom  144,538  were 
males  and  104.766  female*.  The  chief  towns  in  the  county  are 
Belfast,  348,965;  Lisburn,  11,459;  Carrickfcrgua,  and  Bally  - 
I menu. 

i Administration.^  The  county  i*  divided  into  four  |mrIisuneotory 
1 divisions — north,  mid,  east,  Mid  south  ; the  number  of  registered 
electors  in  1900  being  respectively  8600,  8219.  8886,  and  10,381. 

| The  rateable  valuation  in  1900  was  £693,665,  the  county  borough 
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of  Beirut  being  now  rated  Mpnrattty.  Bv  <h.  hncml  Government  mourn.  But  it  is  the  commercial  importance  of  Antwerp 
(Ireland)  Ajrt,  1898,  the  fiscal  end  administrative  dutu-e  of  the  grand  , which  above  all  else  distinguishes  the  city.  In  this  direc- 
jury  (and  to  a lens  extent)  »f  other  bodies  were  transferred  to  a j t*on  t)ie  dock  accommodation  is  still  insufficient  for  the 
county  council,  urban  and  rural  district  j Vtt8t  and  still  growing  tnido,  though  considerable  exten- 

’ •’  aions  have  been  carried  r«»  anA  'h*  '■«“'*«  m,w  *rt*A' 

along  the  Scheldt  for  2^  l 

warehouses,  on  the  top  of  which  a fine  promenade  has  been 


and  under  that  Act  the  county  now  comprises*  six  uri».»  mux*  «««>.  i • — ~ — — *7  « • , v 

rural  sanitary  diatrictn.  The  name  Art  abolkhed  tho  eeparata  sions  have  been  earned  out,  and  the  quays  now  rtreteb 

county  of  the  town  of  Carrickfiirgus  and  cowtttutai  the  city  of  a](U1g  the  Scheldt  for  2$  miles.  These  are  backed  by  tuiec 

Belfast  a iw|mrate  county.  warehouses,  on  the  top  of  which  a fine  promenade  has  been 

Agriculture.— The  following  tables  show  the  acreaRc  under  cron,  , . t^brnd  these  again  open  out  thirteen 

im-hlding  meadow  and  clover,  and  the  amount  of  live  *tock  m 1-.  1,  various  sires  «*•»•  .Id. .•cue  lines  ham  their 

1S91,  1895,  and  1899.  Tho  figures  for  1899  are  for  the  new  ad-  uu&ins  ol  various  sizes, 

iiunistrativo  county 


1 

Wheal. 

OaU. 

ILu  ley . i 

Bfim,  * PutatoM. 
etc.  ] 

'•  E 

1 ^ 

1 >• : i--» 

erwt  | 
CPop*J 

Fla*. 

Mftadow 

and 

Cluvcr, 

1 

Total.  1 

1 

, issi  1 

44  it 

76,445  i 

MW  I 40,027 

j 9,471 

9044 

1 17,862 

87.847 

248,880  : 

ISM  ! 

l>37  I 

, 47.510 

2:1*0  41.5-8 

10.102  | 

1IH» 

1 15,010 

90.163 

231,022  i 

1*95  1 

! 741  1 

87,808 

1509  I 40,851 

I 11,41*  i 

IMS  | 

i 15.373 

98,022 

290.281 

| 1899  ] 

1S59  1 

ft-.,Cr»0 

1711  57.41W 

12,14* 

8288 

j «,Ol2 

96,955 

!«*»*•  1 

In  1899  the  total  value  of  the  cereal  and  other  cro|«  was 
estimated  bv  the  Registrar-General  at  £1,768,530.  The  number  of 
acres  under  jw-sture  in  1881  was  340,190 ; in  1891,  845,554  ; and  in 
1899,  358,080. 


| 

IIUTXM 
0.1.'  1 

Mule*. 

Amo 

Cattle.  1 

Sh«ep. 

Fig*. 

' o»u. 

Fwultry. 

! lest 

29,748 

576 

18S.519 

50,*M9 

40.821 

14)74 

450,1*0 

! 1 Ml*  1 

32.147 

676 

! 157,550 

122.423 

85,835 

41374) 

573,384 

1 1805 

Sl.STfl 

«»7 

159,062 

0S.226 

61,203 

53W 

000,665 

[ 1809 

83,512  - 

752 

1.56.338 

100,315 

60.b*i0 

5*25 

714,595 

The  number  of  luilch  cows  in  1891  was  64,365,  and  in  1899. 
64.875.  It  is  estimated  that  the  total  value  of  cattle,  sheep,  and 
pirn  in  1899  was  £2,305,016. 

In  1899  the  number  of  holdings  not  exceeding  1 acre  was  2678  ; 
between  1 and  5,  2000;  between  5 and  15,  5346  ; between  15  and 
30,  5992 ; between  30  and  50,  3616 ; between  50  and  100,  2374  ; 
between  100  and  200,  556  ; between  20*)  and  500,  155  ; and  above 
600,  16— total,  22.793.  The  total  number  of  loans  issued  (the 
number  of  tenants  being  the  same  as  the  number  of  loam)  tinder  the 
I .And  Purchase  Acts,  1885,  1891,  1896,  up  to  31st  March  1900,  was 
3521,  amounting  to  £1,134,873.  The  number  of  loans  sanctioned 
for  agricultural  improvements  under  soet.  31  of  the  Land  Act,  1881, 
between  1882  and  1900  was  132,  and  the  amount  issued  was 
£11.415.  The  total  amount  issued  for  all  classes  of  work*  under 
the  Land  Improvement  Acts  from  the  commencement  of  operations 
in  1847  to  31st  March  1900  was  £138,203. 

Minerals. — The  following  were  the  outputs  of  tho  various  mines 
in  1899,  —cool,  6111  tons,  iron  ore,  102,262  tons,  value  £16,015; 
rock  salt,  47,055  tons,  value  £13,319  ; and  alum  clay,  8099  tons, 
value  £1871.  Tho  output  of  iron  ore  has  been  almost  continually 
increasing,  and  the  production  of  alumina  from  alum  clay  forms  it 
new  branch  of  industry.  The  alumina  is  prepared  at  works  near 
Lame  ; 1500  tons,  value  £28,000,  having  been  extracted  in  1899. 

Fisheries. — In  1899,  231  vessels,  employing  476  hands,  were 
registered  in  the  deep  sea  and  coast  fishing  district*  of  Ballycnstle  and 
Garrick fergns.  212  persons  were  employed  in  the  salmon  fishing 
district  of  Ballycustlc  in  the  same  year. 

Antrim,  a town  in  the  above  county,  on  the  Six- 
mile  Water,  13  miles  N.W.  of  Belfast  by  raii,  on  tho  Great 
Northern  Hail  way.  It  is  governed  by  town  commissioners, 
but,  under  the  Local  Government  (Ireland)  Act,  1 898,  can 
Apply  to  be  constituted  an  urban  sanitary  district.  Area, 
198  acres.  Population  (1891),  1385;  (1901),  1825. 

Antwerp  (French  Anmrs),  a city,  port,  and  strong- 
hold of  Belgium,  capital  of  the  province  of  the  same  name, 
on  the  right  bank  of  the  Scheldt,  about  50  miles  from  the 
sea  and  25  X . of  Brussels  by  rail.  The  wall  which,  since  the 
old  fortifications  were  demolished  in  I860,  has  shut  in  the 
city  wherever  unprotected  by  the  river,  encloses  the  suburbs 
B°rgerhout  and  Berchcm,  and  measures  over  8.\  miles; 
seventeen  gates  give  entrance  to  the  city,  and  twelve  forts 


r_ri_i_i_  Sixty  shipping  lines  have  their 

headquarters  at  Antwerp,  and  in  conjunction  with  numer- 
ous other  lines  which  make  it  a port  of  call  place 
the  city  in  communication  with  every  part  uf  the 
world.  In  1880,  4495  vessels  (2292  British)  of 
3,063,825  tons  entered  the  port ; in  1899,  5613 
(3013  British)  of  6,872,848  tons  Imports 
were  valued  at  £49, 700,000  in  1880,  and 
£65,027,600  in  1899  ; export*  at  £16,533, Ow 
in  1880,  and  £32,615,000  in  1899.  The  principal  im- 
ports are  now,  in  order  of  importance,  grain  of  all  kim  -s 
raw  textile  materials  (wool,  cotton,  flax,  Ac.),  mineral  ores 
and  metals,  provisions,  rice,  animal  products,  and  guano; 
the  principal  exports  are  glass-ware,  wrought  inetal,  ra.  • 
way  carriages,  cement,  worsted  and  thread.  Antwerp 
proper  has  nearly  doubled  its  population  within  the 
twenty-five  years.  In  1875  there  were  148,800  inhabit- 
ants; in  1880.  169,100;  in  1890,  224,000;  ~d  m 
1899,  282,000.  Including  the  two  suburb*  of  ISotgcrhota 
and  Berchcm,  the  total  population  in  1899  was  338  10. 

The  province  of  Antwerp  (Fr.  Anvtri),  Belgium, 
between  the  Netherlands  on  tho  N.  and  the 
of  Limbourg  on  the  E.,  Brabant  on  the  8.,  an 
Flanders  on  the  W.,  is  formed  of  the  ancient  tem*”™* 
of  the  marquisate  of  Antwerp  and  the  lordship  of  ilaluw 
and  of  a part  of  the  ancient  duchy  of  Brabant  The 
land  spreads  out  flat  and  low.  In  large  par 
belongs  to  the  sandy  region  known  as  the  Umjsne. 
canal  from  Antwerp  to  Maastricht  joins  * ° . . 

Scheldt  to  that  of  the  Meuse.  Beetdes  its  un^sst 
commercial  centre  of  Antwerp,  the  provmce  carrion 
the  industries  of  shipbuilding,  paper-making, 
textiles,  and  cement.  It  is  divides!  mto  the 
trutive  arrondiaseraents  of  Antwerp,  Malines,  a 
bout.  The  province  covers  1093  sqmue  m' ^ 
population  in  1899  of  825,000  (or  > 53  4 'J,  c.f 

mile)  against  531,750  in  187o.  Tho  arroiw  g-j 
Antwerp  bail  a population  in  1899  of  513,o0  , 
per  square  mile. 

S««  Merten*  f.t  Torfs.  Gcschied* nis  tram* 

Gens.  ffisioin  de  la  vilU  tf GfesAE  • - ^ JgW . ^ 
Us  dgts.  Rapport  de  hi  Chambre  de  Commerce  ? \ 

Jnnuaire  slalistique  de  la  Beljtqu*,  1899.  1 

Anuradhapura,  the  chief  town  m tho  noiO- 
central  province  of  Ceylon,  and  the  aucien  P -ve 
island  for  twelve  centuries  from  437  B.C.  I w 

“buried  city,”  now  being  gradually  excava  n*v|0n.  Its 
archeological  survey  by  the  governroen  o . . 

dagabos  and  other  Buddhist  ruins  excite  n,uc  , from 
It  can  be  visited  by  rail  and  coach  m wo  _ - , , ^jj 
Colombo ; but  the  railway  is  about  to  e 


the 


Population — town,  3000;  province,  <9,02 

Anzin,  a town  of  France,  department 
the  arrondisseinent  of  Valenciennes,  If  ^ 


the  National  Bank,  the  Xiti^V  Th«Itre(  and"the  Athe- 


me  arroncusseinent  oi  vaiencicuuw,  RrmiaiO 

town,  of  which  it  is  a suburb,  on  the  railway 
to  Peru welz.  Its  metallurgical  industries  are  ry  ^ -n 
sive,  and  include  several  large  establishment 
the  manufacture  of  steam  engines,  machinery,  cw 
and  a great  variety  of  heavy  iron  goods.  ~ ^ 

of  puddling  furnaces  in  operation  in  Anzm 
in  1899  was  25.  The  output  of  coal  in  »e  » ; 
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from  the  mines  under  the  control  of  the  Society  d'Anzin 
was  2,973,000  tons,  and  the  number  of  persons  emplove<l 
was  12,200.  Population  (1891),  11,394  ; (189G),  12,606  ; 
(comm.),  12,768. 

Apamea,  (1)  a treasure-city,  and  stud-depot  of  the 
Selcucid  kings  in  tlio  valley  of  the  Orontes.  Destroyed 
l>y  Chowoes  in  the  7th  century  a.d.  ; partially  rebuilt  and 
known  as  Fauna  by  the  Arabs;  and  overthrown  by  an 
earthquake  in  1152.  The  acropolis  hill  is  now  occupied 
bv  the  ruins  of  Kalit  el-Mudik.  (2)  In  Phrygia,  Founded 
by  Antiochua  Soter,  near,  but  on  lower  ground  than, 
token*.  It  was  situated  at  the  exit  of  the  Marsyaa  from 
the  hills,  and  liecame  a seat  of  Seleucid  |»ower,  and  a centre 
of  Greco-Roman  civilization  and  commerce.  For  a long 
period  it  was  one  of  the  greatest  cities  of  Asia  Minor,  but 
when  the  trade  routes  were  diverted  to  Constantinople  it 
rapidly  declined,  and  its  ruin  was  completed  by  an  earth- 
quake.  An  early  Christian  tradition,  possibly  arising 
from  a name,  Ctbohu  (ark),  which  the  town  l>ore,  identified 
the  neighbouring  mountain  with  Ararat.  The  site  is  now 
jiartly  occupied  by  Dineir,  which  is  connected  with  Smyrna 
by  railway,  and  there  are  extensive  remains.  (3)  On  the 
left  bank  of  the  Euphrates,  at  the  end  of  a bridge  of  boats 
(zmytmi).  The  Til-Barsip  of  the  Assyrian  inscriptions, 
now  Birejik.  (4)  The  earlier  Myrlea  of  Bithynia,  now 
MudAnia,  the  port  of  Bn'isa. 

IIiRSCHFELn.  '*  Pber  CeUinai-Apamoia-Kibotos,"  in  Trarnme- 
turns  of  Berlin  Academy,  1876. — Hooarth,  in  Journal  of  Hellenic 
Siutlirs,  1888. — Kamsay,  Cities  and  Bufun/ria  of  I'kryuia,  v©l.  ii. 
Oxford. 

A pel  doom,  a flourishing  village  in  the  Nether- 
lands, in  the  province  of  Gelderland,  17  miles  north  of 
Arnhem.  The  Protestant  church,  burned  down  in  1890, 
hj«  been  restored,  and  an  aqueduct  built  (1894)  from  the 
neighbouring  hills.  Population  (1900),  25,761. 

Apennines,  the  mountain  ImcklKme  of  Italy, some  , 
800  miles  long  l>y  70  to  80  miles  in  maximum  width. 
The  central  chain,  or  main  axis,  of  the  Apennines  may 
perhaps  be  regarded  us  a flunking  range  of  a primeval 
central  mass  now  gunk  beneath  the  Tyrrhenian  Sea,  and 
the  Apuan  Alps,  a western  outlier  of  the  Northern  A pen-  ' 
nines,  and  the  mountains  of  Calabria,  which  are  the  oldest 
|»arts  of  the  system,  being  coinjtosed  almost  entirely  of  i 
crystalline  rocks,  as  surviving  fragments  of  the  sum-; 
primeval  Tyrrhenian  mainland.  Apart  from  the  Apuan 
Alps,  the  Northern  Apennines  consist  princijially  of  older  j 
Tertiary'  format  ions  and  younger  members  of  the  Cretaceous  ; 
epoch,  chiefly  sandstones  and  marly  slates,  broken  through 
ln  many  places  by  rounded  protrusions  of  gabbro  and 
serpentine.  These  serpentine  outflows  occur  again  in  the 
“ comportment  ” of  Potcnza  (province,  Basilicata)  in  the  | 
south,  but  do  not  appear  in  the  Central  Apennines.  The  , 
Central  Ai>ennines  may  be  briefly  described  os  consisting 
of  a series  of  vast,  ellipsoidal  outcrops  of  tlio  limestone 
core  (Cretaceous  to  Triaseie)  of  the  system,  thrust  up 
above  the  broud  base  of  younger  formations,  which  flank 
it  on  east  and  west.  South  ol'  tho  Esino  valley  and  the 
Anoona-Spoleto  railway  tbero  are  two  clearly  marked  con- 
tinuing ranges,  with  parallel  strikes,  the  western  prolong- 
ing Ike  Catria  chain  and  the  eastern  culminating  in  Monte 
8*»n  Vicino.  On  the  whole  of  the  cast  side  of  the  Sibilline 
Mountains,  one  of  the  principal  constituents  of  the  Central 
Apennines,  there  h us  been  a gigantic  subsidence,  the  face 
of  tlte  rupture  showing  a sheer  vertical  altitude  of  some 
bo00  ft.  The  culminating  ]»caks  of  this  constituent  range 
reach  an  altitude  of  8125  ft.  in  Monte  dc  Pretaru  and 
8010  ft.  in  Monte  Vet  tore.  There  are  snow- fields  on 
various  peaks  of  the  Gran  Sasso  dTtalia,  the  next  (going  ' 
south;  constituent  chain  of  the  Central  AjK*nnineg,  as  , 
on  Monte  Corno  (above  8530  feet),  on  Pizzo  Intennesole  [ 


(above  8585  ft),  and  on  Monte  Corvo  (alx>ve  8550  ft.)  ; 
and  it  is  on  the  same  chain,  or  rather  mountain-knot,  that, 
the  only  glaciers,  though  in  a rudimentary  form,  occur  in 
the  Apennines.  They  lie  in  the  high  valleys  above  the 
Bources  of  the  Amo,  at  altitudes  of  5400  ft  and  upwards, 
and  in  the  valleys  which  feed  the  Venaquaro  (».<?.,  the 
Vonmno),  at  altitudes  of  6400  ft.  and  above.  It  may  be 
mentioned  that  the  last  surviving  chamois  on  the  Gran 
Kasso  is  believed  to  have  been  shot  in  1880.  Monte 
Amaro,  the  culminating  peak  of  the  Majella  Mountains, 
i the  next  constituent  chain,  reaches  an  altitude  of  9170  ft. 
Except  for  small  quantities  of  anthracite  and  sulphur,  the 
A{>ennines  contain  no  minerals,  but  j tosses*  several  mineral 
springs,  of  which  the  best  known  are  those*  at  Lucca, 
Montecatini,  San  Casciano,  Porretta,  and  Telesc.  In 
very  many  chrcs  the  valleys  on  the  east  of  the  Apen- 
nines differ  from  those  on  the  west,  in  that  they  are  not 
only  shorter,  but  run  transversely  to  the  main  axis  of  the 
system  ; whereas,  on  the  west  or  Mediterranean  side,  they 
frequently  lie  parallel  to  the  axis.  The  most  notable  ex- 
amples of  the  latter  are  the  upper  valleys  of  the  Amo 
and  the  Tiber.  Above  3000  ft,  the  Apennines  arc  in 
general  bare  and  Isirren  of  vegetation,  except  for  a little 
Bcrub  and  some  scanty  i*asture  in  summer;  but  below 
that  limit  their  slopes  are  as  a rule  the  reverse,  being  well 
planted  with  vines,  olives,  chestnuts,  orange,  citron,  and 
other  fruit  trees,  besides  yielding  the  usual  crops.  Of  the 
A pen  nine  lakes,  Lake  Fucino  was  drained  and  made  amen- 
able to  cultivation  in  1876,  after  more  than  twrenty  years’ 
labour,  and  Lake  Trnsimeno  was  provided  with  a second 
outlet  in  1896-98.  The  project  of  draining  tho  latter, 
originally  suggested  by  Napoltwm  I.,  has  been  repeatedly 
under  consideration,  but  as  yet  has  come  to  nothing.  The 
lakes  of  Bolsena,  Vico,  Bracciano,  and  Albano  lie  west  of 
the  main  chain,  and  are  volcanic-crater  lakes.  The  central 
ranges  of  the  A]*ennines  exercise,  as  might  be  expected, 
an  important  influence  upon  the  local  climatic  conditions 
on  both  the  Adriatic  and  Atlantic  versants.  One  con- 
sequence of  their  position  is  that  the  extremes  of  tempera- 
ture diminish  as  one  descends  towards  the  coast,  as  well 
as  proceeds  towards  the  south.  On  the  Adriatic  side,  that 
is,  in  the  provinces  of  Emilia  (part),  Umbria,  the  March™*, 
and  the  Abruzzi,  the  annual  mean  docs  not  exceed  57°  F., 
the  January  mean  38‘1°,  or  tho  July  mean  75*2°.  The 
difference  between  the  absolute  maximum  of  100*4°  (at 
Forli)  and  the  absolute  minimum  of  5*  (at  Curnerino) 
amounts  to  95*4°.  The  higher  parts,  as  represented  by 
Urbino  (1481  ft.  above  sea-level)  and  Camerino  (2177  ft.), 
have  naturally  a lower  annual  mean  (53°)  titan  places 
near  the  coast,  such  as  Forli  (163  ft.),  Jesi  (332  ft,),  and 
Ancona  (52  ft),  whose  annual  mean  is  59*6*.  On  the 
Mediterranean  side  the  annual  mean  is  somewhat  higher 
than  the  general  mean  of  the  Adriatic  side,  namely,  57*7“ 
(Perugia,  at  1706  ft,  having  a mean  of  55*2°,  and  Leg- 
born,  at  78  ft,  59*7‘) ; but  the  January  mean  is  appre- 
ciably higher,  namely,  41*5°,  though  the  July  mean  is 
practically  the  same,  75*4'°.  The  range  between  the  ex- 
tremes— 100*1*  at  Florence  and  1 2*2“  also  at  Florence  — 
is  also  less,  namely,  92*9*.  Farther  south,  in  Apulia, 
Basilicata,  and  Calabria,  the  annual  mean  is  58*1°  (Potcnza, 
271 1 ft,  50*2° ; Lecce,  236  ft.,  61*9*) ; the  January  mean, 
42*9* ; and  the  July  menu,  75*1*.  The  extremes  lie  at  93*9“ 
(Lecce),  and  13*6*  (Potcnza).  The  heaviest  rainfall  occurs 
as  a rule  in  the  higher  mountainous  jiarts ; for  instance,  at 
Urbino,  an  average  of  39£  inches  fulls  annually  (period  of 
observations,  43  years) ; at  Camerino,  384  in.  (47  years)  ; 
at  Siena,  304  in.  (55  years)  ; at  Florence,  344  in.  (65 
years) ; and  at  Cosenzu,  42  in.  (19  years).  But  to  this 
there  are  some  exceptions  ; for  instauce,  at  Aquila,  under 
the  shelter  of  the  Gran  Sasso,  the  annual  average  is  only 


apocalyptic  and  apocryphal  literature 


48G 

‘>51  in  (20  years) ; and  at  Potonzn,  in  the  valley  of  the 
itiieutn,  it  U 24  in.  (15  Years).  On  the  west  side  of  the 
peninsula  the  rainfall  is  relatively  header  than  on  the 
east : at  Rome,  30J  in.  (60  years) : and  Naples,  .4.  in. 
(73  year*! ; as  compared  with  261  in.  at  Ancona  (30 
jean),  and  23  in.  at  Lecce  (1!)  years).  The  main  chain 
of  the  Apennines  is  now  crossed  or  pierced  by  a dozen 
railwiy  lines,  <•.?.,  bv  the  line  from  Genua  to  Alessandria, 
S ivona  to  Turin,  Spozia  to  Banna,  I'istoja  to  Bologna, 
Ancona  to  Rome,  the  Sulmona-  IVscara  line,  Naples  to 
loggia,  Sri  ‘mo  to  Tarento,  and  others.  The  inhabitants 


of  the  one*  inaccessible  Abrams  have  now  almost  entirely 
abandoned  their  brigand  habits,  and  are  taking  to  the 
breeding  of  silkworms  and  the  spinning  of  silk.  Many  of 
them,  Icing  still  desperately  jioor,  emigrate  every  summer 
as  labourers  to  the  big  estates  of  the  Agra  Romano,  be- 
tween the  Tiber  and  Civitavecchia. 

Sm  PaRTSch,  in  Vrrh’i'.ulhiwjf  • (Jr*,  /.  Erikawir  or  Berli*. 

vol  i (1SSO  - — Si ABINr.I.l.I,  in  Alti  of  the  First  Italian  (’’v<  Con- 
er*.  vol.  ii.  2,  pp.  637  t *q- : Cinsr*,  vul.  Inn.  (ISSie;  ««t 
u,r  the  meteorology,  Aniwarw  SlatiAm  Jlalimw,  II*-.  K«t»e, 
ISOS).  , J.  T.  St ! 
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II.— nsiLWisnc  Jewish 


THE  apocalyptic  and  apocryphal  books  of  Scripture 
have  boen  generally  treated  under  two  distinct  heads, 
but  such  a method  is  certainly  unadvisable,  since  the  former 
literature  constitutes  in  reality  a subdivision  of  the  latter. 

For  a general  introduction  to  both  these  literatures  the  reader 
should  consult  Eacy.  Brit.  ii.  174-184;  Ency.  Biblica^  i 213- 
2 1 5,  2 19-250 ; Hastings’  Dictionary  of  the  Bible,  i.  109-1 23 : 3 MaccaLee®. 
Kantzsch,  Apobyphen  u.  PsewUp igraphen,  i.  pp.  xi.-xxiii.  u ft,iassc 

Biblical  Apocrypha. — These  books  will  be  dealt  with 
under  their  appropriate  heads.  They  stand  in  the  English 
Bible  in  the  following  order  : — 1 Esdras,  2 Esdras,  Tobit, 

Judith,  Additions  to  Esther,  Wisdom  of  Solomon,  Ecclesms-  | 
ticus,  Baruch,  Epistle  of  Jeremy,  Additions  to  Daniel 
(Song  of  the  Three  Holy  Children.  History  of  Susannah, 
and  Bel  and  the  Dragon),  Prayer  of  Manasseh,  1 Maccabees, 

2 Maccabees.  It  is  luirdly  possible  to  form  any  classifica- 
tion which  is  not  open  to  some  objection.  In 
tto**,nCMm  an-v  the  classification  must  be  to  some  ex- 
tent provisional,  since  scholars  are  still  divided 
as  to  tlie  original  language,  date,  afid  place  of  composition 
of  some  of  the  books  which  must  come  under  our  classifica- 
tion.1 In  the  first  place,  we  must  treat,  aq>arately  the 
Old  Testament  and  the  New  Testament  literature  of  this 
nature.  In  the  next  place  we  must  discriminate  (I.)  the 
Palestinian  and  (II.)  the  Hellenistic  literature  of  the  Old 
Testament  The  former  was  generally  written  in  Hebrew 
or  Aramaic,  and  seldom  in  Creek  ; the  latter  naturally  in 
Creek.  Next,  within  these  literatures  we  shall  distinguish 
three  or  four  classes  according  to  the  nature  of  the  subject 
with  which  they  deal.  Thus  the  books  of  which  we  have 
to  treat  will  Ik*  classed  as — (i.)  Historical,  (ii.)  Legendary 
(Haggadic),  (iii.)  Apocalyptic,  (iv.)  Sapiential,  or  belong- 
ing to  the  Wisdom  Literature. 

Old  Testament  Apocalyptic  and  Apocryphal 
Literature. 

(iii.)  Apocalyptic. 

Apocalypse  of  Abraham. 

AjMM-ftlypse  of  Baruch, 
j Ethiopia  Book  of  Enoch. 

4 Ezra. 

Assumption  of  Moses. 

1 B-.ok  of  Noah. 

TfAtament  of  the  XII  Patriarchs. 

Psalms  of  .Solonvn. 

Braver  of  Joseph, 
i Book  of  Eid.vl  ami  Modad. 

] A|*ocaly|»  ‘ of  Elijah. 

Apocalypse  of  Zephaniah. 


(il)  Apoealjpdic. 
Slavonic  Enoch. 


I. — Palestinian  Jewish 
Litp.ua  rung. 

(i.)  Historical. 

1 Ezra. 

1 Maccabees. 

History  of  Johannes  Hyrcanus. 

(ii.)  Legendary, 

B iuk  of  Bamch. 

K wt  of  the  Words  of  Banrh. 
Martyrdom  of  I-saiah. 

I took  of  J ubiloet. 

Judith. 

Pseudo- Philo's  Lilter  AntiipiiU- 
turn. 

lV*ok  of  Adam. 

Jan  nos  and  Jainf.re*. 

Joseph  nnd  Awattli. 


(L)  Historical  and  Legendary.  Oracles  of  Hyataapst 
A'Witions  to  Rsm«l.  ' wimraUoflL HI T. trim* 

2 Maccabees.  (iii.)  Wisdom  Literature. 

4 Maccabaw. 

] Wisdom  of  Solomon. 

Palestinian  Jewish  Literature. 

(i.)  Historical. 

1 Ezra  or  JSWms.-This  book  -WWl"  « 

LXX.  ami  “ Liber tertius Esdra- ' in  the\ulgate(sre*«^- 
Bril.  viii.  541-512)  mav  safely  be  regarded  a*  a tmn‘^ 
from  a Hebrew  Aramaic  original  with  the  jj 

independent  section  ii..  1-v.  6,  which  » probably  from  the 
Greek  (sec  Nestle,  UaryimlU*  ^ 
on  23-29  ; Thackerav  in  Hastings  EMe  Dm.  l ‘ ■ 

VoU  in  W ItMim,  ii  1486  1494).  " 

above-named  exception,  this  book  is  an  f ^ 

from  u text  supc-t  ior  in  many  instances  t ■ . 

canonical  books  oJ  2 Chronicles,  Exra,  am  - ' " . 
as  these  deal  with  the  rebuilding  of  the  tf'“U’  „f 
no  little  value  in  the  critical  emendation  of  he  te 
those  books  (Driver,  I nine!.  to  L.teraOre  of  0.  T.  V-  W 
Gwynn  and  Thackeray  adduce  some  :UV 

that  this  translation  and  that  ot  the  L-  - nr;  note), 
from  the  same  hand  (.«•■«  Din.  Lhrut.  Eiog.  • P-  — jo 
Kir  H.  Howorth’s  opinion  (The  AeaAemf,  L ' ' ’ | J''  ,','rl)lT 
I 106,  174,  326,  524)  that  this  look  is  more  t 
than  the  canonical  Kxm  has  much  to  a s.  „ .-jii 

I to  date  is  very  uncertain.  Sctinrer  con  ™ fn“  ,k  tu„e 
saying  that  its  composition  must  le  pi*  ,:er  (km, 

of  .Wphu*.  Fritzs.  be  declares  it  cannot  be  earlar 
tlie  1st  century  n.o.  (so  Ewahl.  De  i'ctte).^  ^ y,n). 


1 J/uooiiee*. — To  the  account  oi  a fe« 

xv.  131,  it  will  not  lx?  to  mort  ec<vnued 

farts.  The  general  credibility  of  the  ‘0,> 
by  recent  as  well  as  by  earlier  W***™*  lM-  v j.a,  riven 
vttrl  (triechen  cor  rter  MaJckab.  /.  rhe  • leplfr 

good  grounds  for  assuming  that  the  thi  een  ^ i_iniis1nr 
ducetl  in 


I.xls  for  assuming  tnai  ine  translator 

the  IsH.k  Uvo been  added hjiteG^ein 


(iv.)  Wisdom  Literature. 
Pirke  A both. 

Siracb. 


from  a collection  of  such  authorities  in  • ^ Hlarc*- 

On*  MSS.  .old  Trr!,.- The  following  ^ 
bees  : N,  A,  Venetas,  nnd  IS  e<  d in  the  SW"* 

»r  the  tsvh  Tlie  .««»  C..1.  Vrft« 


| edition  of  the  LXX.  1;*»S7, 

atid 


which  i 


Th'w  "f  the  «iMiti'>n-4  t->  Daniel  and  the  I’r  iver  »»f  Malta*-’''** 
are  moat  probably  >b-riwd  from  a Semitic  original  written  in  Palestine. 
^ r ,Tnpltun<x-  wttli  the  prevailing  opitiioti  they  are  rlauM-1  UQiler 
IL-lbnivtic  Jewish  literature.  Again,  thw  Slavonic  Enoch  goes  luuk 
nit  Imbtedly  in  part*  to  n S-  niitic  original,  though  most  of  it  was 
WT',t'kn  by  a tlreek  Jew  in  Egypt. 


on  ir.B  by 

| ana  on  certain  unnamed  cursives.  Thi*  If'1  . vn|*.  \W’ 
. Parsons  slid  Ilolmrs  (IVw  Thrl>mf.c' 

. 1S27I.  Who  append  the  v«nWlt.  of  le  et.w*».  « y T,  ,M) 

, . :r.  T.  One', -l  vols.  1847).  Fr.tz-ehe  ^ the 

; itivn  nu  independent  te*xt  liasad  *" JR  r pioatlv  Stnrt*  l^10!* 
cursives  in  Parsons  and  Holmes  s cdiU"  • ,j  foment  • 
A with  variant*  from  K ami  Cod. 

, Greek  according  to  the  Sejduagint,  3 vol*. 
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Syriac  anti  Latin  Versior ts. — There  is  n<i  ancient  Ethiopic 
version,  but  there  are  Syriac  and  Latin  version*.  The  Syriac 
appears  in  two  forms : the  first  is  that  in  the  Peshitto  from  the 
Greek  text  of  Lucian  (preserved  in  the  cursives  19,  64.  93) ; the 
second  is  that  published  by  Ceriani  fmm  a 6th  century  MS.  The 
latter  agrees  more  closely  with  the  Greek,  and  is  probably  the 
result  of  a revision  of  the  older  text  with  the  help  of  a Greek  text 
(seeO.  Schmidt,  Zeitsehrift.  f.  d.  aiUcsL  IVissensck.  189",  xviL  1-47, 
233-262),  Thera  are  also  two  forms  of  the  old  Latin  version ; 
the  first  is  that  of  the  Vulgate,  and  the  second  is  found  in  a 
Complutcnsian  MS.  in  Milan  Library. 

Translations  mol  Commentaries. — The  most  trustworthy  English 
translation*  or-  thoae  in  the  Variorum  Bible  and  in  the  Revised 
Version,  and  the  best  commentaries  those  of  Rawlinson  in  the 
Sfeake/n  Apocrypha  and  Foirweather  and  Black,  The  First  Book  of 
llax'ibfss,  1897.  In  German  there  is  nothing  equal  to  Kantxsrh's 
translation  (Apok.  nnd  Pseud.  1900,  i.  24-81:  aim  to  Grimm's  An 
enst>'  Itach  dcr  Maecahder  erktdrt,  1853.  On  the  litcratnre  generally, 
see  Schurcr,  Gcseh.  d.  Jftd.  Volks !*,  iii.  141-146. 

History  of  Johannes  Ilyrmnus. — This  work  is  mentioned 
in  1 Maoc.  xvi.  23,  24,  but  no  trace  of  its  existence  has 
been  discovered  elsewhere. 

(ii.)  Legendary  or  Haggadic  Worts. 

Book  of  Baruch. — llecent  criticism  has  in  some  respect* 
diverged  from  the  account  of  this  book  in  Ency.  Brit.  iii. 
404-405.  Thus  most  scholars,  such  as  Fritzeche,  Ilitzig, 
Knencker,  Hilgenfeld,  Rouss,  agree  in  assuming  that  i.-iii. 
H and  iii.  9-v.  9 are  from  distinct  writers.  But  some 
critics  have  gone  further.  Thus  Rothstein  (Kautxsch, 
A /»)k.  und  Pseud.  i.  213-215)  holds  that  there  is  no  unity 
iti  iii.  9-v.  9,  but  that  it  is  composed  of  two  independent 
writings — iii.  9-iv.  4 and  iv.  5-v,  9.  Marshall  (Hastings’ 
Bible  Dirt.  i.  251-254)  gives  a still  more  complex  analysis. 
He  finds  in  it  the  work  of  four  distinct  writers — i.  1-14, 
i.  15-iii.  8,  iii.  9-iv.  4,  tv.  5-v.  9.  Though  mast  modern 
writers,  as  Comill,  Gifford,  Scbiirer,  dec.,  advocate  a 
Hebrew  original  of  i.-iii.  8 and  a Greek  original  of  the 
rest,  Hothstein,  Kneucker,  and  Konig  hold  fast  to  the 
view  of  the  older  exegesis  that  the  whole  book  is  derived 
from  the  Hebrew.  Marshall,  on  the  other  hand,  argues 
for  the  view  that  i.-iii.  8 is  translated  from  the  Hebrew, 
iii  9-iv.  4 from  the  Aramaic,  and  that  iv.  5-v.  9 was 
originally  written  in  Greek. 

Commentaries,  <fcr. — In  addition  to  those  enumerated  in  Ency. 
Brit.  iii.  405,  the  most  valuable  of  the  more  recent  works  is 
Kncucker's  At*  /inch  Baruch,  1879  ; Gifford's  in  Speakers  Apoe.  ii. 

Date. — The  dates  of  the  various  constituents  of  this  book  are 
qui  t*  uncertain.  Ewuld,  followed  by  Gifford  and  Matshsll,  assign* 
i-’ilL  8 to  the  period  after  the  conquest  of  Jerusalem  by  Ptolemy  I. 
in  320  b.<".  ; Rem*  to  some  decades  latar ; and  Friusclie,  Schrader, 
Keil,  to  the  times  of  the  Maccabees.  Hi  trig,  Kn«*ucker.  and 
Schiirer  assume  that  it  waa  written  after  a.d.  70.  Ryle  and  James 
(/Wats  4 if  Solomon,  pp.  Ixxii.lxxvii.)  hold  that  iv.  31-v.  9 isde- 
Pendent  on  the  Greek  version  of  l’s.  xi.,  and  that  acooniingly 
lWuch  was  reduced  to  its  present  form  after  a.I>.  70. 

Best  of  the  Worrit  of  Baruch. — This  book  is  moist  prob- 
ably of  Jewish  authorship  and  its  present  form  due*  to  a 
Christian  hand,  as  Kohler  (Jewish  Quarterly  Review,  1893, 
pp.  407-419)  lias  shown.  It  has  been  preserved  in  Greek, 
Ethiopic,  Armenian,  and  Slavonic  (see  Schurcr*,  iii.  28G, 
287).  The  Greek  was  first  printed  at  Venice  in  1 609,  and 
next  by  Ceriani  in  1808  under  tin?  title  “ Faralipomena 
Jeremite ” in  his  Jfomvmenta  Sacra,  v.  11-18,  and  by 
ltcndel  Harris  in  1889.  Harris  regards  it  in  its  present 
form  as  an  Eirenicon  addressed  to  the  Jews  by  a Christian 
after  the  rebellion  of  Bar-Cochba. 

Martyrdom  of  Imiah. — This  Jewish  work  ha*  been  in 
part  preserved  in  the  Ascension  of  Isaiah.  To  it  belong 
i-  1,  2«  6*- 13* ; ii.  1-8,  10- iii.  12*;  v.  1M  4 of  that  book. 
It  is  of  Jewish  origin,  and  recount*  the  martvrdc  m of 
Wiah  at  the  hand*  of  Manasseli.  For  the  Christian 
elements  of  the  Ascension  of  Isaiah,  sec  “Testament  of 
Hewkiah  ” and  “ Vision  of  Isaiah.” 


Original  Language  and  Date. — This  was  mast  probably  written 
in  Hebrew  or  Aramaic,  but  ' there  is  not  sufficient  evidence  to 
determine  this  question  definitely.  As  regard*  the  date  we  may 
safely  conclude  that  it  wns  written  not  later  than  the  1st  century 
a.i>.  Thus  it  was  well  kuown  to  Orton  (/./>.  ad  Africa  hum,  ix", 
Lomrnatzech,  xrii.  31  ; la  Matt,  xxiii.  37,  Lonmataoh, ir. Stl, lie.). 
Still  earlier  it  was  known  to  Tertuilian  {Ds  Pat.  14)  an*i  to  Justin 
Martyr  {Dial.  c.  Try  pH.  oxx.}.  Thus  it  was  current  early  in  the 
2nd  century.  It  was  probably  known  to  the  writer  of  the  Epistle 
to  the  Hebrews  (xi.  3< ).  This  brings  us,  if  the  last  reference  is 
trustworthy,  to  the  1st  century  A.H.,  and  this  no  doubt  is  the 
right  date,  for  it  is  highly  improbable  that  Jewish  writings  of  the 
2nd  century  should  gain  currency  in  the  Christian  Church. 

Greek  Version. — The  Greek  version,  as  edited  in  the  Ascension, 
has  in  p*it  been  juat  recovered  and  published  by  Grenfell  and 
Hunt  (Amherst  Papyri,  1900,  i.  1-22) ; see  also  Charles,  Ascension 
tf  Daiah,  19i>0,  pp.  xxii.-xxxiii.  84-95 ),  where  this  text  is  critically 
edited  and  couiimred  with  all  other  existing  authorities.  Tina 
martyrdom  was  known  to  the  writer  of  the  Opus  Jmperfeetnm  (see 
Moutfaucon's  edition  of  Chrvauetom,  vi.  pp.  xx.  xxi.)  in  its 
oiiginal  form  before  it  was  incorporated  in  tbo  Ascensivn  [ace 
Charles,  o/x  ciL  pp.  xl.-xlii.,  xtiv.  8,  9). 

Ethiopic  Version. — This  was  first  edited  by  Laurence  in  1819 
from  one  MS.,  in  1877  by  Dillmann  from  three  (Aseensio  Isaiac 
.Etkiopice  et  Latins },  Mid  in  1900  by  Charles  from  a mote  accurate 
collation  of  the  same  three  MSS.,  together  with  the  other  versions. 
This  version  admirably  represents  the  original.  Two  of  the  three 
MSS.  are  excellent 

Latin  Version. — Of  this  ii.  14-iii.  13  was  discovered  and  edited 
in  1828  by  Mai.  This  was  reprinted  by  Dillnuum  in  1877  in  his 
edition  of  the  Asernsion,  ami  in  1900  by  Charles  after  a fresh 
collation  of  the  Vatican  paliinpsc*t.  On  the  relation  of  the 
various  versions,  we  Charles,  pp.  xviiL-nxxtil 

Mo>Urn  Translations.  — Be-taes  Laurence's  Latin  and  English 
translation*,  which  arc  not  trustworthy,  there  are  Dillmann’s  l.alln 
translation,  Ilawt'i  French  (I.  ascension  d'/saie,  1894),  Beer* 
German  (Apok.  uml  Pseud,  ii.  124-127),  and  Charles’s  English 
(op.  eit.  pp  1-18.  40-42).  For  bibliography,  see  also  Schurcr, 
Gcsch.  des  Jikd.  Voltes*,  iii.  284-285. 

Jubilee*. — This  book  is  variously  entitled  ra  Tw/fyAafa, 
oi  ’Iw/it/Aatot,  >/  A am)  Feiwts,  ra  A«rru  Fcwtreetf,  Murpo- 
y€i*«<ri5  in  Greek,  and  “The  Book  of  the  Division ” in 
Ethiopic.  It  i*  really  an  Haggadic  commentary  on 
Genesis,  and  is  practically  the  sole  monument  of  legalistic 
Pharisaism  belonging  to  the  latter  half  of  the  2nd  cen- 
tury b.c.,  and  is  a characteristic  example  of  that  form  of 
religion  against  which  the  Pauline  dialectic  wa*  directed 
(see  Ency.  Brit.  iL  176-177).  It  has  a secret  apologetic 
aim.  It  defends  und  justifies  the  assumption  of  the  high 
priesthood  by  the  Maccabees. 

Original  Language. — This  bcok,  a*  the  production  of  a strict 
Pharisee,  was  u.iturdlv  written  in  Hebrew.  This  Hebrew  was  not 
free  from  Aramaic  forms,  os  we  infer  from  the  formation  of  tbo 
proper  name  “ Mastema”  and  from  the  statement  of  Jerome  (Ay*. 
ad  Fabiol,  78  ; mans  ion  e,  18).  On  the  other  hand,  a large  number 
of  passages  cannot  !*«  intelligibly  translated  unices  on  the  pre- 
supposition of  a Hebrew  original  (sec  Charles,  Ethiopic  Version  of 
U'brtte  Book  of  Jubilees,  pp.lx.  x. ; Uttmaun  in  Kautxsch  s Apok. 
und  Pseud,  ii.  34  , 35).  Fragments  of  the  original  Hebrew  are  still 
found  in  certaiu  Midrashim. 

Versions:  Greek,  Syriac,  Ethiopic,  and  Latin.—  Large  fragments 
of  the  Greek  versum  have  come  down  to  us  in  Epiphantus  and  such 
annalists  as  Sy  ocellus  and  Cedrcnus.  Only  a few  lines  survive  of 
the  Syriac.  Both  these  were  made  from  the  original.  As  regards 
the  two  latter  version*,  which  are  derived  from  the  Greek,  the 
whole  of  the  Ethiopic  survives  and  about  one-fourth  of  the  Latin. 
The  latter  was  first  published  by  Ceriani  in  1861,  next  by  Ronsch 
(Am  Hut  A dcr  JnbUden)  in  1874,  and  by  Charles  in  his  edition  of 
the  Ethiopic  text. 

Ethiopic  Text  and  Translations.— This  text  was  first  edited  by 
Dillmann  from  two  MSS.  in  1859,  ami  iu  1895  by  Charles  from 
four.  Iu  the  latter  edition,  the  Greek  and  Latin  fragments  are 
printed  together  with  the  Ethiopic.  The  book  wa*  translated  into 
German  by  Dillmann  fmm  one  MS.  in  Ewald'a  JahrbUchcr,  iL  iii. 
1850,  1851,  and  by  Littmanu  lire  Kautrach's  Apok.  und  Pseud,  ii. 
39-119)  from  Charles's  Ethiopic  text;  iu  English  bv  Schadde 
(Bill.  Sacr.  1885)  fre>m  Dillmann’s  text,  and  by  Charles  (Jewish 
(/  < utterly  Em  u\  Oct.  1893.  July  1894,  Jan.  1895)  from  the  text 
afterwords  published  in  1895. 

Date  and  Author.—  Jubilees  was  written  after  135  «.c  , when 
J.  Hvreanus  became  ecclesiastical  and  civil  head  of  the  nation, 
and  before  95  Ac.,  when  the  entire  body  of  tin.*'  Pharisees  was  at 
strife  with  his  successor  Jaunins  (see  Bousset,  Zedsehr.  /.  XT- 
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lithe  WiMSCtxhnfl,  1900,  mi.  198 >201).  The  author  « » not  a 
Hellenistic  Jew,'  as  Frenkel  supposes,  nor  a Samaritan,  as  Beer 
thought,  nor  yet  an  Kescne,  but  euentwlly  a Pharisee  in  the  moat 
rigorous  sense  of  the  term  (see  Ency.  Bilrfica,  i.  282  ; Keatzueh, 
op.  ciL  it  86-37). 

Biblivfraphy.  -See  Ency.  Brit,  ii  177  ; Schiiirr,  Gesch.  d.  Jiid. 
Volk*,  iii.  277-280.  The' first  commentary  on  tb«  whole  text,  by 
Charles,  was  published  in  1902. 

Judith. — Thin  book  (nee  Ency.  Brit.  xiii.  765-766) 
was  written  originally  in  Hebrew.  Thin  is  shown  not 
only  by  the  numerous  Hebraisms,  but  also  by  mistransla- 
tions of  the  Greek  translation,  as  in  ii.  2,  iii.  9,  and  other 
passages  (see  Fritzsche  ami  Ball  tn  loc.),  despite  the  state- 
ment by  Origen  (Ep.  adAfric.  13)  that  the  book  was  not 
received  by  the  Jews  among  their  apocryphal  writings. 
In  his  preface  to  Judith,  Jerome  says  that  he  based  his 
Latin  version  on  the  Chaldee,  which  the  Jews  reckoned 
among  their  Hagiographa.  Ball  (Speaker's  Apocrypha,  i. 
243)  holds  that  the  Chaldee  text  used  by  Jerome  was  a 
free  translation  or  adaptation  of  the  Hebrew.  The  book 
exists  in  two  forms.  The  shorter,  which  is  preserved  only 
in  Hebrew  (see  under  Hebrew  Midrashim  below),  is,  accord- 
ing to  Scholz,  Lipsius,  Bab,  and  Caster,  the  older.  The 
longer  form  is  that  contained  in  the  versions. 

Greek  Perttoa.— This  i*  found  in  three  recensions : (1)  in  A B,  X ; 
(2)  in  codices  19,  103  (Luciau's  text) ; (3)  in  ood.  58,  the  source 
of  the  Old  Latin  and  Syriac. 

Syriac  nod  Latin  Versions. — Two  Svriac  versions  were  made 
from  the  Greek— the  first,  that  of  the  reshitto  ; and  the  second, 
that  of  Paul  of  Telia,  the  so-called  Hexaplaric.  The  Old  Latin 
was  derived  from  the  Greek,  as  we  have  remarked  above,  and 
Jeromes  from  the  Old  Latin,  under  the  control  of  a Chaldee 
version. 

Later  Hebrew  Midrashim.— These  are  printed  in  J el li nek’s  Bet 
ha-MUlraxh,  i.  130  131  ; ii.  12-22  ; and  by  Caster  in  Proceedings 
etf  the  fiodety  of  Biblical  Arehreoh*yy,  1894,  pp.  156-163. 

Date. — The  book  in  its  fuller  form  was  most  probably  written  in 
the  1st  century,  before  the  Christian  era.  The  writer  places  his 
romanei;  three  centuries  earlier,  in  the  time  of  Ochus,  as  we  may 
reasonably  infer  from  tbe  at  Lick  made  by  Holofernea  and  Hagoas  on 
JuKea  ; for  Artaxerxe*  Ochus  made  an  expedition  against  Pluenicia 
and  Egypt  in  350  n.c.,  in  which  ids  chief  generals  were  Holoferne* 
and  Bn  gone. 

Resent  Literature. — Ball,  S}*eaktr's  Apocrypha,  1S8S,  an  excellent 
piece  of  work;  Scholz,  Dis  Buch  Judith*,  1898;  Lohr,  Apok. 
and  PsrwL  1900,  ii.  147-164;  Porter  in  Hustings’  Bible  Diet. 
ii.  812-824  ; (laater,  Eery.  Biblicn,  ii.  2642-2646.  See  Ball,  ppu 
260-261,  and  Schilrer,  in  foe.,  for  a full  bibliography. 

P*<  u b> Philo's  Liber  Antiquitatum Biblicarum. — Though 
tbe  Latin  version  of  this  book  was  thrice  printed  in  the 
16th  century  (in  1527,  1550,  and  1599),  it  was  practically 
unknown  to  modern  scholars  till  it  was  recognized  by 
Conybjare  and  discussed  by  Cohn  in  the  Jtwiek  Quarterly 
Review,  1898,  pp.  279-332.  It  is  an  Haggadic  revision  of 
the  Biblical  history  from  Adam  to  the  death  of  Saul.  Its 
chronology  agrees  frequently  with  the  LXX.  against  that 
of  the  Maseoretie  text,  though  conversely  in  a few  cases. 
Tire  Latin  is  undoubtedly  translated  from  the  Greek. 
Greek  words  are  frequently  transliterated.  While  the 
LXX.  is  occasionally  followed  in  its  translation  of  Biblical 
piaaages,  in  others  the  Massoretic  is  followed  against  the 
LXX.,  and  in  one  or  two  passages  the  text  presupposes  a 
text  different  from  both.  On  many  grounds  Cohn  infers 
a Hcbrewr  original.  The  eacliatology  is  similar  to  that 
taught  in  the  similitudes  of  the  Book  of  Enoch.  In  fact, 
Kth.  Lu.  It.  I is  reproduced  in  this  connexion.  Prayers 
• *f  the  departed  are  said  to  lie  valueless.  The  book  was 
written  after  a.d.  70;  for,  as  Cohn  has  shown,  the  exact 
date  of  the  fall  of  Herod’s  temple  is  predicted. 

lets*  Lctiend* — The  Adam  Books. — That  there  was  a 
Jewish  nook  or  books  of  Adam,  which  recounted  the  life 
of  Adam  and  Eve  after  the  Fall,  wc  must  conclude  from 
the  host  of  Christian  ft|»ocryphs  which  have  this  subject 
for  their  theme.  These  are  found  in  Greek,  Syriac, 


Ethiopic,  Arabic,  Armenian.  A Jewish  book  of  Adam  is 
mentioned  in  the  Talmud  and  likewise  in  the  Constitution* 

A post.  vi.  16.  See  Smith's  Dictionary  of  Christian  Bur 
(iraphy,  i.  34-39  ; Ency.  BiU.  i.  253 ; Schurer,  Gesch.  J. 
JiUl.  Volkes,  iii.  287-289. 

Jannes  and  Jasnbre s. — These  two  men  are  referred  to 
in  2 Tim.  iii.  8 as  the  Egyptian  magicians  who  withstood 
Moses.  The  book  which  treats  of  them  is  mentioned  by 
Origen  (ad  Matt,  xxiii.  37  and  xxvil  9 \Jamnes  rt 
Mambrcs  Liber]),  and  in  the  Gelasian  Decree  as  the 
Paenitentia  Jatnnie  cl  M and  re.  The  names  in  Greek  are 
generally  sal  ’Jap/Jp/s  ( — orar*  o*r)  as  in  the  Targ.* 

Jon.  on  Exod.  i.  15 ; vii.  11.  In  the  Talmud  they  appear 
as  mom  *Jnr.  Since  the  western  text  of  2 Tim.  iii.  8 )m 
M app/Api,  Westcott  ami  Hort  infer  that  this  form  w as 
derived  from  a Palestinian  source.  These  names  wen- 
known  not  only  to  Jewish  but  also  to  heathen  writers, 
such  as  Pliny  and  Apuleiu*.  Tlie  book,  therefore,  may  go 
back  to  pre-Christian  times.  (See  Schurer3,  iii.  292-294 ; 
Ency.  Biblica,  ii.  2327-2329.) 

Joseph  and  Asenath,— The  statement  in  Gen.  xli.  4o, 
50  that  Joseph  married  tlie  daughter  of  a heathen  priest 
naturally  gave  offence  to  later  Judaism,  and  gave  rise  to 
the  fiction  that  Asenath  was  really  the  daughter  of 
Shoehorn  and  Dinah,  and  only  the  foster-daughter  of 
Potipherah  ( Tary.-Jon.  on  Gen.  xll  45  ; Traetat.  Sojhcnni, 
xx i.  9 ; Jalkut  Shimoni,  c.  134.  See  OpjK-nheim,  Fatml* 
Josephs  et  Asmethae,  1886,  pp.  2-4).  Origen  also  mtt 
acquainted  with  some  form  of  the  legend  (Seleeta  vihencsip, 
ad  Gen.  xli.  45,  ed.  Lommatach,  viii.  89-90).  The  ChnsUati 
legend,  which  is  no  doubt  in  the  main  based  on  the  Jewish 

is  found  in  Greek,  Syriac,  Armenian,  Slavonic,  and 

mediteval  Latin.  Since  it  is  not  earlier  than  the  dm  or 
4th  century,  it  will  be  sufficient  here  to  refer  to  .Smith  s 
Diet,  of  Christ.  Biog.  i.  176-177  ; Hastings  Bible  Did.  l 
162-163;  Schurer,  iii  289-291. 


(iii.)  Apocalyptic  Literature. 

Apocalypse  of  Abraham. — This  book  is  found  only 
in  tlie  Slavonic  (edited  by  Bonwetacli,  Stud**  f*r 
GescJiichlc  d.  Theoloyie  und  Kirche,  1897),  ft  tmndatwn 
from  the  Greek.  It  is  of  Jewish  origin,  but  m 
worked  over  by  a Christian  reviser.  The  first  port  treats 
of  Abrahams  conversion,  and  the  meond  (oms 
ujioealvptic  expansion  of  Gen.  xy.  This  w» 
possibly  known  to  the  author  of  the  Cletn.  Rccogn 
i.  32,  a passage,  however,  which  may  refer  to  J*1  , 

It  is  most  probably  distinct  from  the  taouaXxy^  A 
used  bv  the  Gnostic  Sethi  tea  (Epiphaniu*.  llarr-  xxxix. 
5),  which  was  very  heretical.  On  the  other  band  it  is 
probably  identical  with  the  apocryphal  book  a/*» 
mentioned  in  tlie  Stichometrv  of  Xicephontt*  ftn  r 
Synopsis  Athanasii,  together  with  the  Apocaljp 
Enoch,  <fcc.  . . 

Syriac  Apocalypse  of  Baruch. — This  apotahpe 
survived  only  in  the  Syriac  version,  of  which  LenMJ 
covered  a Gth-century  MS.  in  the  Milan  Lbrar\. 
he  published  a Latin  translation  in  1866  (. 

Sacra,  I.  it  73-98).  which  Fritzsche  re  produced 
( hibri  Apocryphi  V.  T.  pp.  654-699),  and  e . jn 
1871  {Mott.  Sacra,  V.  ii.  113-180),  and 
photo- lithographic  facsimile  in  1883.  7 

Ixxxvi.,  indeed,  of  this  book  have  long  been  kno£JJ 
These  constitute  Baruch's  epistle  to  the  nine  ani 
tribea  in  captivity,  and  have  been  publish*.  ^ 

and  Latin  in  the  London  und  Paris  Polygot*  ‘ ^ 

Syriac  alone  from  one  MS.  in  La  garde  s y!  ^ 
Apmyphi  Syr. . 1861 ; ami  by  Cliarles  from  ten 
(Ajtoealypse  of  Baruch , 1896,  pp.  124-16  D* 
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book  was  translated  into  English  by  the  last-named  writer 
{op.  cit.  pp.  1-167),  and  into  German  by  Ryssel 
(Kautzseh's  Apok.  und  Pseud.  1900,  ii.  pp.  413-440).  The 
Syriac  is  translated  from  the  Greek ; for  Greek  words  are 
occasionally  transliterated,  and  passages  can  be  explained 
only  on  the  hypothesis  that  the  wrong  alternative  meanings 
of  certain  Greek  words  wore  followed  by  the  translator. 
The  Greek  in  turn  is  derived  from  the  Hebrew,  for  un- 
intelligible expressions  in  the  Syriac  can  be  explained  and 
the  text  restored  by  retranslation  into  Hebrew.  Many 
paronomasia  discover  themselves  in  the  course  of  such 
retranslation  (see  Charles,  Apoc.  Bar.  pp.  xliv.-liii.).  The 
necessity  of  postulating  a Hebrew  original  was  lirst  shown 
by  the  present  writer,  and  lias  since  been  maintained  by 
Well  hausen  {Skiaen  u.  Vorarbeiten,  vi.  234)  and  by 
Ryssel  {Apok.  und  Pmudepig.  A.  T.  1900,  ii.  411).  The 
linal  editor  of  the  work  writes  in  the  name  of  Baruch,  the 
son  of  Neriah.  The  time  extends  from  the  eve  of  the 
capture  of  Jerusalem  by  the  Chaldees  till  after  its  accom- 
plishment. If  the  letter  to  the  tribes  in  captivity  (lxxviii.- 
lxxxvi.)  be  disregarded,  the  book  falls  into  seven  sections 
separated  by  fasts,  save  in  one  case  (after  xxxv.)  where  the 
text  is  probably  defective.  These  sections,  which  are  of 
unequal  length,  are — (1)  i.-v.  6;  (2)  v.  7-viii. ; (3)  ix.-xii. 

4 ; (4)  xii.  5-xx. ; (5)  xxi.-xxxv.;  (6)  xxxvi.-xlvi;  (7)  xlvii.- 
Ixxvii.  These  treat ol  the  Messiah  and  the  Messianic  king- 
dom, the  woes  of  Israel  in  the  past  and  the  destruction  of 
Jerusalem  in  the  present,  as  well  as  of  theological  questions  I 
relating  to  original  sin,  free  will,  works,  the  number  of  the 
saved,  the  nature  of  the  resurrection  body,  Ac.  The  views 
expressed  on  several  of  the  above  subjects  are  often  conflict- 
ing. In  one  class  of  passages  there  is  everywhere  manifest 
a vigorous  optimism  as  to  Israel’s  ultimate  well-being  on 
earth,  and  the  blessedness  of  the  chosen  people  in  the 
Messianic  kingdom  is  sketched  in  glowing  and  sensuous 
colours  (xxix.,  xxxix.-xl.,  lxiii.-lxxiv.).  Over  against  these 
passages  stand  others  of  a hopelessly  pessimistic  character,  : 
wherein,  alike  as  to  Israel’s  present  and  future  destiny  on 
earth,  there  is  written  nothing  save  “lamentation,  and 
mourning,  and  woe."  The  world  is  a scene  of  corruption, 
its  evils  are  irremediable,  its  end  is  nigh,  and  the  advent 
of  the  new  and  spiritual  world  at  hand.  Thu  first  to  draw 
attention  to  the  composite  elements  in  this  book  was 
Ivabisch  {Jahrb ticker  f protent.  Theol.  1891,  pp.  60-107). 
This  critic  regarded  xxiv.  3-xxix.,  xxxvi.-xl.,  and  liii.-lxxiv. 
as  independent  sources  written  before  the  fall  of  Jerusalem, 
a.d.  70,  and  his  groundwork,  which  consists  of  the  rest  of 
his  book,  with  the  exception  of  a few  verses,  as  composed 
after  that  date.  All  these  elements  were  put  together 
by  a Christian  contemporary  of  Papias.  Many  of  these 
conclusions  were  arrived  at  independently  by  a French 
scholar,  De  Faye  (Let  Apocalypses  Juices,  1892,  pp.  25- 
28,  76*103,  192-204).  The  present  writer  (Apocalypse  of 
Baruch^  1896,  pp.  liii.-lxvii.),  after  submitting  the  book  to 
a fresh  study,  has  come  to  the  following  conclusions : — The 
book  is  of  Pharisaic  authorship  and  composed  of  six  in- 
dependent writings — A1,  A5*,  A3,  B1,  B*  11s.  The  first 
three  were  composed  when  Jerusalem  was  still  standing 
and  the  Messiah  and  the  Messianic  kingdom  were 
expected : A1,  a mutilated  ajKxnilyi«e  — xxvii.-xxx.  1 ; A3, 
the  Cedar  and  Vine  Vision  » xxxvi.-xl.;  A3,  the  Cloud  Vision 
“liii.-lxxiv.  The  last  three  were  written  after  a.d.  70, 
and  probably  before  90.  Thus  B*  - lxxxv.  was  written  by 
a Jew  in  exile,  who,  despairing  of  a national  restoration, 
looked  only  for  a spiritual  recompense  in  heaven.  The 
«*t  of  the  hook  is  derived  from  B1  and  B2,  written  in 
Palestine  after  a.d.  70.  These  writings  belong  to  very 
different  types  of  thought.  In  B1  the  earthly  Jerusalem 
is  to  be  rebuilt,  but  not  so  in  IV2 : in  the  former  the  exiles 
are  to  be  restored,  but  not  in  the  latter ; iu  the  former  a l 


Messianic  kingdom  without  a Messiah  is  expected,  but  no 
earthly  blessedness  of  any  kind  in  the  latter,  »fce.  B1  = i.- 
ix.  l.xxxil  2-4,  xliii.-xliv.  7,  xlv.-xlvi.,lxxvii.-lxxxii..lxxxiv., 
lxxxvi.-lxxxvii  B2  = ix.-xxv.,  xxx.  2-xxxv.,  xli.-xlii.,  xliv. 
8-15,  xlvii.-lii.,  lxxv.-lxxvi.,  lxxxiii. 

The  atiove  critical  analyses  were  attacked  and  rejected  by  Clemen 
(Stud,  und  A "rit.  1898,  211  *77  ).  He  fails,  however,  in  many 
osses  to  recognize  the  difficulties  at  issue,  and  those  which  cannot 
be  ignored  he  sets  down  to  the  conflicting  apocalyptic  traditions 
on  which  tho  author  wo*  obliged  to  draw  for  his  subject-matter. 
Though  Ryssel  (Kautxsch,  Apok.  u.  Pseutl.  d>*  A.  T.  ii.  409) 
lias  followed  Clemen,  neither  has  given  any  real  explanation  of 
the  disorder  of  the  book  as  it  stands  at  present. 

Relation  to  4 Ezra. — Tho  affinities  of  this  book  and  4 Ezra  are 
so  numerous  (see  Charles,  op.  cit.  170-171)  that  Ewald  and  Ryle 
assumed  identity  of  authorship.  But  their  points  of  divergence 
are  *0  weighty  (see  op.  cit  pp.  Ixix.-lxxi.)  that  this  view  cannot 
be  sustained.  Three  courses  still  remain  open.  If  wc  assume 
that  both  works  are  composite,  wo  shall  iterforce  admit  that  some 
of  the  constituents  of  4 Ezra  are  older  than  the  latest  of  Baruch 
and  that  other  constituents  of  Baruch  are  decidedly  older  than  the 
remaining  one*  of  4 Ezra.  On  tho  other  hand,  if  we  assume  unity 
of  authorship,  it  seems  impossible  to  arrive  at  finality  on  the 
chronological  relations  of  these  two  works.  Langeu,  Hilgoutfeld, 
Wieseler,  Stahelin,  Renan,  Hausmth,  Drummond,  Dillmann, 
Rosenthal,  Gunkel,  have  maintained  on  various  grounds  the 
priority  of  4 Ezra  ; and  SehUrer,  Btaell,  Thomson,  Deane,  Kabuu/h, 
Do  Faye,  WellhauBen,  and  Ryssel  the  priority  of  Baruch  on  grounds 
no  less  convincing. 

Integrity  0/ the  Rook.— In  Uxvii.  19  it  is  said  that  Baruch  wrote 
two  epistles,  one  to  the  nine  and  a-half  tribes  and  the  other  to  tho 
two  and  a-half  at  Babylon.  The  former  is  found  in  Ixxviii.  -IxxxvL ; 
the  latter  is  lost,  but  is  probably  preserved  either  wholly  or  in  part 
in  tho  Book  of  Baruch,  iii.  9-iv.  29  (see  Charles,  op.  cit.  pp.  lxv.- 
IxviL).  On  the  other  hand,  it  is  not  necessary  to  infer  from  lxxv. 
that  an  acoount  of  Baruchs  assumption  was  to  be  looked  for  in 
the  book. 

Literature.— In  addition  to  the  works  cited  above,  see  Rosenthal, 
Vicr  apukryphische  Iliicher,  1855,  pp.  72-103  ; Deane,  J'seudepi- 
grapha,  1591,  pK  130-162.  For  a full  bibliography  see  Schurcr, 
GescA.  d.  Jud.  Voikes  *,  1898,  iii.  223-232,  and  Charles  (pp.  cit  pp. 
xxx.-xliL). 

Ethiopia  Book  of  Enoch. — This  is  the  most  important 
of  all  the  apocryphal  or  pseudepigraphal  writings  for  the 
history  of  religious  thought  (see  Charles,  Book  of  Enochs 
33-53,  312-317,  Eschatology : Hebrew,  Jewish,  and  Chris- 
tian, 1899,  pp.  182-192,  203-219).  It  is  quoted  by  name 
as  a genuine  production  in  the  Epistle  of  Jude  14  *7.,  and 
it  lies  at  the  base  of  Matt.  xix.  28  and  John  v.  22,  27, 
and  other  passages.  It  had  also  a vast  indirect  influence 
on  the  Palestinian  literature  of  tho  1st  century  of  our  era. 
Like  the  Pentateuch,  the  Psalms,  the  Megilioth,  the  l*irke 
Aboth,  this  work  was  divided  into  five  parts,  with  the  critical 
discussion  of  which  we  shall  deal  below.  Modem  scholars 
are  agreed  that  Enoch  was  originally  written  in  Hebrew 
or  Aramaic.  HaJevy,  Journal  Asiatiqw,  1867,  pp.  352- 
395,  is  in  favour  of  the  former  view ; but  the  latter  is  now 
more  generally  advocated  on  the  ground  of  Aramaic 
forms  in  the  Giseh  Greek  fragment,  ^ovxo,  xviii.  8,  from 

pavoofiapa  in  xxviii.  1,  and  fiafi&tjpa  in  xxix.  1,  from 
1570  and  \tpovfttv  in  xiv.  11,  18.  On  the  other  hand,  it 
must  be  remembered  that  some  Aramaic  forms  are  found 
in  the  LXX.  and  in  the  Ethiopic  version  of  tho  Old  Testa- 
ment. Hence,  in  the  face  of  the  powerful  arguments  of 
Halevy  for  a Hebrew  original,  the  question  cannot  bo 
regarded  as  yet  settled.  The  Semitic  original  was  trans- 
lated into  Greek.  It  is  not  improbable  that  there  were 
two  distinct  Greek  versions.  Of  tho  one  several  frag- 
ments have  been  preserved  in  Syncellus  (a.d.  800),  vi.- 
ix.  4,  viii.  4-x.  14,  xv.  8-xvi.  1 ; of  the  other  i.-xxxii.  in 
the  Gizeh  Greek  fragment  discovered  in  Egypt  and 
published  by  Bouriant,  Fragments  greet  du  Hire  d Enoch, 
in  1892,  and  subsequently  by  Loda,  Dillmann,  Charles, 

8 we  to,  and  finally  by  Flemming  and  Radermacber.  In 
addition  to  these  fragments  there  is  tliat  of  Ixxxix. 

1 42  -49  (see  Gildemeister  in  the  ZD  MG,  1855,  pp. 
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621-622,  and  Charles,  op.  cii.  238-240).  Of  the  Latin  | 
version  only  i.  9 survives,  being  preserved  in  the  Pseudo- 
Cyprian’s  Ad  Xomtiannm  and  evL  1-18  discovered  by 
James  in  an  8th- rent ury  MS.  of  the  British  Museum 
(see  James,  A]x>c.  A tircdoUi,  146-150,  Charles,  op.  at. 
372-375).  This  version  is  made  from  the  Greek-  The 
Ethiopia  version,  wliich  U a very  faithful  translation  of 
the  Greek,  alone  preserves  the  entire  text.  It  was  edited 
by  Laurence  in  1838  from  one  MS.  and  in  1851  by 
Dillmann  from  five.  The  present  writer  has  undertaken 
x text  based  on  a study  of  twenty-five  MSS. 

Trans'ations  an/l  Comnuntariet. — Latircnc*,  7 Tic  Book  of  Enoch, 
Oxford,  1§21  ; Dillmann.  Das  Burk  /frwxA,  1853  ; SchoMc,  The 
Book  of  Enoch,  1882 ; Charles,  Th<  Book  of  Bunch.  1993 ; Bwr, 

••  Da*  Buch  Henoch  ” in  Kautxsch’s  Apok.  «.  Pseud.  den  A.  T.  1900, 
ii.  217-310;  Flemming  and  Rudarmacher,  Dm  Buck  Henoch , 1901. 
Critical  Inquiries.  — The  bibliography  will  be  found  in  Schfirer, 
OtMch.  d.  JudiKhen  Polka9,  lii.  207  209,  and  a short  critical 
account  of  the  most  important  of  them  in  Charles,  op.  eit.  pp. 
9-21. 

We  have  remarked  above  that  the  Book  o/  Enoch  is 
divided  into  five  parts — i.-xxxvi,xxxvii.-lxxi.,lxxii.-lxxxii., 
lxxxiiL-xc.,  xcl-cviii.  Some  of  these  parte  constituted 
originally  separate  treatises.  In  the  course  of  their 
reduction  and  incorporation  into  a .-angle  work  they 
suffered  much  mutilation  and  loss.  From  an  early  (kite 
the  compositeness  of  this  work  was  recognized.  Scholars 
have  varied  greatly  in  their  critical  analyses  of  the  work 
(see  Charles,  op.  cit.  6-21,  309-311;  Hastings'  Dirt,  oj 
the  Bible,  i.  706  ; Ena,.  Bihlica,  i.  221-222  ; Schodde,  Book 
of  Enoch,  1882,  pp.  19-32).  The  analysis  which  gained 
most  acceptation  was  that  of  Dillmann  ( Herzog’s  Rod 
RmitykJ  xii  350-352),  according  to  whom  the  present  books 
consist  of — (1)  the  groundwork,  t.c.,  i.-xxxvl,  lxxii.-cv., 
written  in  the  time  of  John  Hyrcanns ; (2)  xxxvii.-lxxi., 
xvii.-xix.,  before  64  b.c.  ; (3)  the  Noachic  fragments,  vi. 
3-8,  viil  1-3,  ix,  7,  x.  1,  11,  xx..  xxxix.  1,  2*,  liv.  7-lv.  2,  ! 
lx.,  Ixv.dxix.  25,  evi.-evit  ; and  (4)  cviii.  from  a later 
hand.  With  much  of  this  analysis  there  is  no  reason  to 
disagree.  The  similitudes  arc  undoubtedly  of  different 
authorship  from  the  rest  of  the  book,  and  certain  portions 
of  the  book  are  derived  from  the  Bonk  of  Soak.  On  the 
other  hand,  the  so-called  groundwork  has  no  existence 
unless  in  the  minds  of  earlier  critics  and  some  of  their 
belated  followers  in  the  present.  It  springs  from  at  least 
four  hands,  and  may  be  roughly  divided  into  four  parts, 
corresponding  to  the  present  actual  divisions  of  the  book. 
Of  these  we  shall  deal  with  the  easiest  first.  Ch  lx.rii- 
Ixxxii.  constitutes  a work  in  itself,  the  writer  of  which  bad 
very  different  objects  before  him  from  the  writers  of  the  rest 
of  the  book.  His  sole  aim  is  to  give  the  law  of  the  heavenly 
bodies.  His  work  luu  suffered  dii»rrangemente  and  inter- 
polations at  the  hands  of  the  editor  of  the  whole  work. 
Thus  Ixxx.  #y.  are  intrusions,  and  lxxxii.  should  stand 
before  Ixxlx.,  for  the  opening  wonU  of  the  latter  suppose 
it  to  lx?  already  read.  Chop*.  IxxriH.-xc. — This  action 
was  written  before  161  rc.,  for  Mthi?  great  horn,"  who  is 
Juda*  the  Macoibee,  was  still  warring  when  the  author  was 
writing.  (Dillmann.  Sehurer,  and  other*  take  the  great 
horn  to  be  John  Hyreanus,  but  this  inter]  ^rotation  doc* 
violence  to  the  text.  ) These  chapters  reconnt  three  vision*  ; 
the  first  two  deal  with  the  first-world  judgment ; the  third 
with  the  entire  history  of  the  world  till  the  final  judg- 
ment. An  eternal  Messianic  kingdom  at  the  close  of  the 
judgment  is  to  be  established  under  the  Messiah,  with  its 
centre  in  the  New  Jerusalem  set  up  by  God  Himself. 
Chip*,  xa .-civ. — In  the  preceding  section  the  Maccabees 
were  the  religious  champions  of  the  nation  and  the  friends 
of  the  Chasid*.  Here  they  are  leagued  with  the  Sadducees^ 
and  are  the  declared  foes  of  the  liiarisaic  party.  This 
section  was  written  therefore  after  134  B.C.,  when  the 


breach  between  John  Hyrcanua  and  the  Pharisees  took 
place  and  before  the  savage  massacre*  of  the  latter  by 
Janneta  in  95  B.e. ; for  it  is  not  likely  that  in  a book 
dealing  with  the  sufferings  of  the  Pharisees  such  a refer- 
ence would  be  omitted-  These  chapters  indicate  a revolu- 
tion in  the  religious  hopes  of  the  nation.  An  eternal 
Messianic  kingdom  is  no  longer  anticipated,  but  only  « 
temporary  one,  at  the  close  of  which  the  final  judgment 
will  ensue.  The  righteous  dead  rise  not  to  this  kingdom 
but  to  spiritual  blessedness  in  heaven  itself — to  an  iiuniur- 
tality  of  the  soul  This  section  also  has  suffered  at  the 
hands  of  the  final  editor.  Thus  xcl  12-17,  which  describe 
the  last  three  week*  of  the  Ten-Weeks  Apocalyp>e,  sboud  he 
read  immediately  after  xciii.  1-10,  which  recount  the  find 
seven  weeks  of  the  same  apocalypse.  Hut,  furthermore, 
the  section  obviously  l*gin$  w ith  xcii.  ritten  by  Enoch 
the  scribe,”  Ac.  Then  conies  xcl  1-10  as  a natural  jwquch 
Tin*  Ten-Weeks  Apocalypse,  xciii  1-10,  xcl  12-1  b nit 
came  from  the  saints  hand,  followed,  and  then  mv.  Inc 
attempt  (by  Clemen  anti  Beer)  to  place  the  Ten- Week* 
Apocalypse  before  167,  because  it  makes  no  referee  to 
the  ibtccalices,  is  not  successful : for  where  the  history  of 
mankind  from  Adam  to  the  final  judgment  is  dopatcliea 
in  sixteen  verses,  such  an  omission  need  cause  httk*  em- 
Iwirrassment,  and  still  less  if  the  author  is  t 'T 
mined  foe  of  the  Maccabees,  whom  he  would  uwtoiibtediy 
have  stigmatized  as  apadatos,  if  he  had  mentioned  them  at 
all,  just  as  lie  similarly  brands  all  the  Saddw»® 
hood  that  preceded  them  to  the  time  of  - 1 •• 

This  Ten-Weeks  Apocalypse,  therefore,  «c  take  to  l*  tre 
work  of  the  writer  of  the  rest  of  xci.-ctv.  , v >ry 

—This  is  the  most  difficult  section  in  the  book.  It  is  y 
composite.  Ch.  vh-xL  is  apparently  an  independent 
merit  of  the  Enoch  Sega.  It  is  itself  cotny-onded  f '1 
Senyarn  and  Aauel  myths,  and  in  its  present 
form  is  a’reudy  jaerappoml  by  Uxivut.dJtMUt.  < • ■ ^ 

its  present  form  is  earlier  tlian  l«b  14  ? Messianx 
primitive  and  very'  rensuous  view  of  the  r 
kingdom  on  earth,  seeing  that  the  righteous  leg 
children  before  they  die  In  the  next  place  xie-xvc  a* 
quite  apart  from  the  rest  of  i.-xxxvl.  owing 
sainilo, it  picture  they  give  of  God  as  guested  with  »h»t 
is  given  in  tiie  rest  of  the  section.  Likcwiw  t ? ? i 
sent  what  Enoch  saw  in  a dream,  whe  , 

recount  Enoch's  actual  journeys  throng  0f 

These  chapters  were  probably  an  iish.-pende  ^1-iiliar 
the  Enoch  Saga.  Again,  xyii.-xli.  stan  Jjth  ttl! 

relation  to  xx.-xxxvi.,  since  both  sections  = vxl;  • 

mine  subjects.  Tliua  xvil  4*»xxui-.  x „ ,,,• 
xviil  l = xxxiv.-xxxvi. ; xviil 

xviil  11,  xix.  -xxl  1-10  ; xuu.  1-1  ^nnnt  lx*  iwk- 
Urlong  to  the  name  cycle  of  tradition  an 
pendent  of  each  other.  Chap.  .xx.  appear  to  ho* 
ix.-xxxvi  is  fragmentary,  sinre  only  -of  ^ 

angels  mentioned  in  “ ^J^'^Ututc  the  *11- 
xxxvi.  Chaps.  Iheee  c ml, 

known  similitudes.  They  were  written  hetore  ^ 
for  Home  was  not  yet  known  to  the  w n * , WT;ur 
B.c„  for  tiie  slaying  of  the  righteous,  of  w , ,,r'iaiXs 
complains,  was  not  jierpetrated  by  the  > >'•  jimili- 
before  that  .late.  This  section  consists 
tudes — xxxvui-iliv.,  xlv.  lviL,  lvm.dxix.  ***•?  tK 
dneed  and  concluded  by  xxxnt  calVsscdly 

many  interjiolations' — lx.,  btv.-bdx.  - , y.[Ti  2. 

from  tbe  #»<*  o/- .VooA;  most  prejuby  a 
Whence  otiun,  rocbiizauL  1, 2^,  xli.  3-  , ij^rtton-S 
is  doubtful.  Ch.  I.,  lvi.  -Vlvii.  3-  are  **' [ , o{  the 

and  lxxL  an  addition,  at  vanance  with  the  te«^  ^ ^ 
section.  The  Mexaianic  doctrine  and  cst  tiooi 

section  is  unit  me.  The  Messiah  is  here  for 


itized  by  Googl 
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described  as  the  pre-existent  Son  of  Man,  who  possesses 
universal  dominion  and  is  the  Judge  of  all  mankind. 
After  the  judgment  there  will  be  a hew  heaven  and  a new 
earth,  which  will  be  the  aliode  of  the  blessed. 

4 Ezra. — This  ajKH-ryph  luwl  a very  wide  circulation 
among  the  Greek  and  Latin  fathers.  In  the  Latin  version 
it  consists  of  sixteen  chapters,  of  which,  however,  only 

iii. -xiv.  are  found  in  the  other  versions.  To  iii-xiv., 
accordingly,  the  present  notice  is  confined.  After  the 
example  of  most  of  the  Latin  MSS.  we  designate  tbo 
book  4 Ezra  (see  Renal y -James,  Fourth.  Hook  of  Ezra, , pp. 
xxiv.-xxvii.).  In  the  first  Arabic  and  Ethiopic  versions  it 
is  called  1 Ezra ; in  some  Latin  MSS.  and  in  the  English 
Authorized  Version  it  is  2 Ezra,  and  in  the  Armenian  3 Ezra. 
Chapters  i.-ii.  are  sometimes  called  3 Ezra,  and  xv.-xvi. 
5 Ezra.  All  the  versions  go  back  to  a Greek  text.  This  is 
shown  by  the  late  Greek  apocalyjme  of  Ezra  (Tischendorf, 
Apocalypse*  Apocrf//iA<rt  1866,  pp.  24-33),  the  author  of 
which  was  acquainted  with  the  Greek  of  4 Ezra ; also  by 
quotations  from  it  in  Rarn.  iv.  4 ; xii.  1-4  Ezra  xii.  10 

▼.  5 : Clem.  Alex.  Ftrom.  iii.  16  (here  first  expressly 
cited)  = 4 Ezra,  v.  35,  <kc.  (see  Bens ly- James,  op.  cit.  |>p. 
xxvii.-xxxviii.).  In  his  J/cjmiVm  Jmlttortan,  1869,  pp.  36- 
110,  Hilgenfeld  has  given  a reconstruction  of  the  Greek 
text.  Till  1896  only  Ewald  believed  that  4 Ezra  was 
written  originally  in  Greek.  In  that  year  Wellhaunen 
(G'ott.  Gel.  Am.  pp.  12-13),  and  Charles  (Apoe.  Bor.  p. 
Ixxii.)  {minted  out  that  a Hebrew  original  must  be  assumed 
on  various  grounds ; and  this  view  the  former  establishes! 
in  his  SJruien  u.  Font rbeitm,  vi.  234-240,  1899.  Of  tho 
numerous  grounds  for  this  assumption  it  will  be  neces- 
sary only  to  adduce  .-uch  constructions  as  do  quo  me 
interregna  do  to,”  iv.  28,  and  xiii.  26  “ qui  per  swnefc 
ipsum  liberahit  ” ( = io**^»)  *■  “ through  whom  he  will 
deliver,”  or  to  {mint  to  such  a mistranslation  as  vii.  33, 
“longanimitas  congregabitur,”  where  for  “ congregabitur  ” 
(*»  »|tw*)  we  require  u evanesced,”  which  is  another  and 
the  actual  meaning  of  the  Hebrew  verb  in  this  passage. 
The  same  mistranslation  is  found  in  the  Vulgate  in  Ho  sen 

iv.  3.  This  view  has  been  adopted  in  Gunkel’s  German 
translation  of  Ezra  (Kautzsch,  A pok,  u.  Psewi.  d.  A.  T.  ii. 
332333). 

Latin  Version. — All  the  older  editions  of  this  version,  as  those 
of  Kabricius,  Sabatier,  Volkmar,  Hilgenfeld,  Pritzsche,  as  well  as 
in  the  older  editions  of  the  Bible,  are  based  ultimately  on  only 
one  M&,  the  Codex  Sangormaoenst*  {written  A.D.  822),  **  Ciilde- 
meister  [«roved  in  ]${>5  from  the  fact  that  the  Urge  fragment 
between  verses  36  and  37  in  chapter  vii.,  which  is  omitted  In  all 
the  above  editions,  originated  through  the  excision  of  n leaf  its  this 
MS.  A splendid  edition  of  this  version  lwmi-d  on  MSS,  containing 
the  misaing  fragm-mt,  which  have  bevn  subsequently  discovered, 
b«  been  {^iMisticd  by  Bctisly-James  {op.  tiL).  Tills  edition  ha* 
taken  account  of  ail  the  important  M8S.  known,  save  one  at  Leon 
in  Spain. 

Sprite  Version. — This  version,  found  in  tho  Ambrosian  Library 
in  Milan,  was  translated  into  Latin  bv  Ceriani,  Mouumenta  sacra 
cf  vntfdna,  II.  iL  pp.  20-124,  18(36.  Two  years  later  this  scholar 
edited  the  Syriac  text,  op.  cil.  V.  i.  m>.  4-111,  and  in  1803  repro- 
duced the  MS.  by  photo- lithography  {Tmnslatio  Spra  Peshitlo  l . T. 
II.  iv.  pp.  553-572).  Hilgenleld  incorporated  Ceriani’*  Latin  trans- 
lation tti  his  Manias  Jtuhrorum.  This  translation  needs  revision 
and  correction. 

Ethiopic  Version. — First  edited  and  translated  by  Laurence, 
Primi  Ezra  Libri  Vcrsio  .dhiopicn,  1820.  Laurence’s  Latin 
translation  was  corrected  bv  Prfetorius  and  reprinted  in  Hilgrri- 
fald’t  Xlessias  Judeeontm.  In  1894  Dillmann’s  text  baaed  on  ten 
MSS.  wo*  publish'd — V.  T.dSth.  Libri  Apocrtjphi,  v.  153-193. 

Arabic  Version*. — The  first  Arabic  version  was  translated  from  a 
MS.  in  the  Bodleian  Library  into  English  by  Ocklcy  (in  M hbdon'a 
Primitise  Christianity,  rol.  iv.  1711).  This  wav  done  into  Latin 
and  corrected  by  Steiner  for  Hilgenfeld's  Mr**.  Jtui.  The  second 
Arabia  version,  which  is  independent  of  the  first,  has  been  edited 
bom  a Vatican  MS.  and  translated  into  Latin  by  (illdcnieister.  IS77. 

Armenian  Version . — First  printed  in  the  Armenian  Bible,  1805. 
Translated  into  Latin  by  IVtermann  for  Hilgenfeld's  Mess.  Jnd. 

fetation  of  the  above  Versions,— These  versions  stand  in  the 


j order  of  worth  as  follows  : — Latin,  Syriac,  Ethiopic.  The  remaining 
versions  arc  paraphrastic  and  less  accurate,  and  are  guilty  of 
I additions  and  omissions.  All  tho  versions,  save  the  second  Arabic 
one,  go  back  to  the  same  Greek  version.  The  second  Arabic  version 
presupposes  a second  Greek  version. 

| Modern  Version*. — Ail  the  English  versions  are  now  antiquated, 
except  thooc  in  tbs  Variorum  Apocrypha  and  the  Revised  Version 
of  the  Apocrypha,  and  oven  these  are  far  from  satisfactory. 
Similarly,  ail  the  German  versions  arc  behindhand,  except  the 
excellent  version  of  Gnnkei  in  A pok.  u.  Pseud,  ii.  252-401,  which, 
however,  needs  occasional  correction. 

The  book  (iii.-xiv.)  consists  of  seven  visions  or  parts, 
like  the  ajiocalvpee  of  Baruch.  They  are  : (l)iii  1 v.  19; 
(2)  v.  20- vi.  34  ; (3)  vi.  35  ix.  25  ; (4)  ix.  26- x.  GO ; (5) 
xi.  1 -xii.  51;  (6)  xiii.;  (7)  xiv.  These  deal  with  (I) 
religious  problems  and  sjicculations  (2)  and  eschatological 
I questions.  The  first  three  are  devoted  to  the  discussion  of 
I religious  problems  affecting  in  the  main  the  individual.  The 
presuppositions  underlying  these  are  in  many  cases  the  same 
as  those  in  the  Pauline  Epistles.  The  next  three  visions 
are  principally  concerned  with  eschatological  problems 
which  relate  to  the  nation.  The  seventh  vision  is  a 
frtignient  of  the  Ezra  Saga  recounting  the  rewriting  of 
the  Scriptures,  which  had  been  destroyed.  This  has 
no  organic  connexion  with  what  precedes.  According  to 
Gunke!  (Apok.  u.  Pseud,  ii.  335-352)  the  whole  look  is 
the  work  of  one  writer.  Thus  down  to  vii.  16  he  deals 
with  the  problem  of  the  origin  of  suffering  in  the  world, 
and  from  vii  17  to  ix.  25  with  the  question  who  is 
worthy  to  share  in  the  blessedness  of  the  next  world.  As 
regards  the  first  problem  the  writer  sliows,  in  the  first 
vision,  that  suffering  ami  death  come  from  sin — no  Icm 
truly  on  the  jiart  of  Israel  than  of  all  men,  for  God 
created  man  to  be  immortal  ; that  the  end  is  nigh,  when 
wrongs  will  be  righted  ; God's  rule  will  then  tie  recog- 
I nized.  In  the  second  he  emphasizes  the  consolation  to  lie 
; found  in  tho  coming  time,  ami  in  the  third  lie  .-peaks 
solely  of  the  next  world,  and  then  addresses  himself  to  the 
second  problem.  The  fourth,  fifth,  and  sixth  visions  are 
eschatological.  In  these  the  writer  turns  aside  from  the 
religions  problems  of  the  first  three  vision*  and  concerns 
i liimself  only  with  tbo  future  national  supremacy  of  Israel. 

| Zion's  glory  will  certainly  be  revealed  (vision  four),  Israel 
will  destroy  Rome  (five)  and  the  hostile  Gentiles  (six), 
l Then  the  book  is  brought  to  a close  with  the  legend  of 
Ezra's  restoration  of  the  lost  Old  Testament  Scriptures. 

In  the  course  of  the  above  work  there  are  many  incon- 
sistencies and  contradictions.  These  Gunkel  explains  by 
admitting  that  the  writer  has  drawn  largely  on  tradition, 
both  omt  and  written,  for  his  materials.  Thus  he  con- 
cedes that  esc  hji  to  logical  materials  in  v.  1-13,  vi.  18-28, 
vii.  26  #/</.,  also  ix.  1 syy.,  are  from  this  source,  and  ap- 
jiarently  from  an  originally  independent  work,  as  Kabisch 
urges,  but  that  it  is  no  longer  possible  to  siqarate  the 
I l»orrowed  elements  from  the  text.  Again,  in  the  four  last 
visions  he  is  obliged  to  make  the  same  concession  on  a 
very  large  scale.  Vision  four  is  lowed  on  a current  novel, 
which  the  author  hits  taken  up  and  put  into  an  allegorical 
form.  Visions  five  and  six  are  drawn  from  oral  or  written 
tradition,  and  relate  only  to  the  political  expectations  of 
Israel,  and  seven  is  a reproduction  of  a legend,  for  the 
independent  existence  of  which  evidence  is  furnished  by 
the  quotations  in  Bensly-James,  pp.  xxxvii.-xxxviii.  Tims 
1 the  chief  champion  of  the  unity  of  the  book  makes  so 
| many  concessions  as  to  its  dependence  on  previously  existing 
; sources  that,  to  the  student  of  eschatology,  there  is  little  to 
choo*e  between  his  view  anil  that  of  Kabisch.  In  fact,  if 
the  true  meaning  of  the  borrowed  materials  is  to  be  dis- 
covered, the  sources  must  be  disentangled.  Hence  tlie 
need  of  some  such  analysis  as  that  of  Kabisch  ( Dos  rierte 
I Buck  Ezra,  1889):  S>=»an  Apocalypse  of  Salathiel,  circ. 

I a.d.  100,  preserved  in  a fragmentary  condition,  in.  1-3 1* 
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iv.  1-51,  v.  136-vL  10,  30-viL  25,  vii.  45-viiL  62,  ix.  13- 
x-  57,  xii.  40-48,  xiv.  28-35.  E«an  Ezra  Apocalypse, 
circ.  31  b.c.,  iv.  52-v.  13a,  vl  13-28,  vii.  26-44,  viii.  63- 
ix.  12.  A = an  Eagle  Vision,  circ.  a.d.  90,  x.  60-xii.  35. 
M -a  Son-of-Man  Vision,  xiii.  E*“&n  Ezra  fragment, 
circ.  a.d.  100,  xiv.  1-1 7a,  18-27,  36-47.  All  these,  accord- 
ing to  Kabisch,  were  edited  by  a Zealot,  circ.  120,  who 
supplied  the  connecting  links  and  made  many  small 
additions.  In  the  main  this  analysis  is  excellent.  If  we 
assume  that  the  editor  was  also  the  author  of  8,  and  that 
such  a vigorous  stylist,  as  he  show’s  himself  to  be,  recast 
to  some  extent  the  materials  he  borrowed,  there  remains 
but  slight  difference  between  the  views  of  Kabiseh  and 
Guukel.  Neither  view,  however,  is  quite  satisfactory,  and 
the  problem  still  awaits  solution.  Other  attempts,  such  as 
Ewald's  {Gesch.  d.  Volke, s Israel 8,  vii.  69-83)  and  De  Faye’s 
{Apocalypse*  Juice*,  155-165),  make  no  contribution. 

Time  ami  Place.  —Tho  work  was  written  toward*  the  close  of  the 
1st  century  (iii.  1,  291,  and  somewhere  in  the  east. 

Literature. — In  addition  to  the  authorities  mentioned  above, 
*««  Dillniann,  Herzog's  Real  EnJtykJ  xii.  353  sqq.  ; Srtmrer, 
(fetch.  ties  Jtld.  Yolkes*,  iii.  246  ; and  the  artich-s  on  4 Ewirma 

in  Hastings'  Bible  Dictionary  and  the  Encyclopaedia  Biblica  by 
Thackeray  and  James  rapectively. 

The  Assumption  of  Mow*. — This  book  was  lost  for 
many  centuries  till  a Urge  fragment  of  it  was  discovered 
and  published  by  Ceriani  in  1861  ( Monumenta  Sacra,  I.  L 
55-64)  from  a palimpsest  of  the  6th  century.  Very  little 
was  known  about  the  contents  of  this  book  prior  to  this 
discovery.  One  passage  found  in  this  fragment  is  quoted 
in  the  Acta  Synod  i Nicer  nee,  ii.  18.  Most  of  the  other 
references  relate  to  the  strife  of  Michael  and  Satan  about 
the  body  of  Moses,  and  ascribe  it  the  Ascensio  Moms, 
’AraAi/fit  Mcuttreus.  (Various  other  works  have  been 
attributed  to  Moses,  such  as  the  Petirath  Masha,  the  /?i/?Aos 
Aoycav  MurriKui'  Muwrt'ws,  The  Exodus  of  Moses  (in 
Slavonic),  Ac.  See  Charles,  A exit  mj>t ion  of  Manet, 
pp.  xiy.-xvii. ; Schtirer,  Gesch.  tics  Jild.  Yolkes,  iii.  220-22 L) 

Edition*  and  Translation*. — In  addition  to  those  n ten- 
tinned  in  Ennj.  Brit.  ii.  177,  the  only  complete  edition 
has  been  published  by  Charles,  The  Assumption  of  Mow*, 
1897.  A German  translation,  with  notes  by  Clemen,  will 
be  found  in  Kautzsch's  Apolc.  und  Pseud,  ii.  31 1-331.  That 
our  Latin  text  is  derived  from  the  Greek  there  can  be 
no  question.  Thus  Greek  words  are  transliterated,  as 
“chedrio”  from  Kt&pom,  “ herein  us  ” from  iprjpos ; Greek 
idioms  are  reproduced,  as  “ usque  nos  duci  captive*  ” = 
roZ  v)fMt  aixjiaXiorurOijvai,  ami  retraiwUtion  into  Greek  is 
frequently  necessary  in  order  to  correct  tlm  misrenderings 
of  the  translator  or  the  corruptions  already  inherent  in  the 
Greek,  bin&lly,  fragments  of  the  Greek  version  are  still 
preserved.  I hat  the  Greek  was  in  turn  derived  from  a 
Semitic  original  was  denied  by  Hilgenfeld,  Volkmar,  and 
others.  It  is  still  regarded  as  an  open  question  by 
Clemen.  On  the  other  band,  Ew&ld,  Schmidt -Merx, 
Colani,  Carriere,  Hausrath,  Dalman,  Rosenthal,  and  others 
decide  in  favour  of  a Semitic.  The  present  writer  1ms 
sought  at  some  length  to  prove  that  the  Greek  goes  back 
not  to  an  Aramaic  original,  but  to  a Hebrew  (see  op.  n't. 
pp.  xxxviii.-xlv.). 

The  present  book  is  possibly  the  long-lost  Aia&Jjo. 
M*i>i*r<«iK  mentioned  in  some  ancient  lists;  for  it  never 
sp*aks  of  the  assumption  of  Moses,  but  always  of  his 
natural  death  (i.  15,  iii.  13,  x.  14).  About  u half  of  the 
original  Testament  is  preserved  in  the  I .a  tin  version, 
ino  latter  half  probably  dealt  with  questions  altout  the 
Creation.  (See  Fabric.  Cod.  PsnuL  Y.  T.  ii.  844  ; Acta 
tT*  * iL  With  this  “Testament*  the 

JrTr7'  I,0|  wUlch  almot,t  Al1  tho  patristic  references 
ami  that  of  Jude  are  made,  was  sulwquently  edited 
The  book  has  been  assigned  to  most  periods  between  the 


death  of  Herod  the  Great  and  that  of  Bar-Cochba.  But 
the  text  precludes  any  date  after  a.d.  70.  The  true  date 
apjieara  to  lie  between  4 B.C.  and  a.d.  30.  Herod  is 
already  dead  (vl  6),  benoe  it  is  after  4 B.C. ; and  Herod's 
sons  are  to  rule  for  shorter  periods  than  their  father,  hence 
it  must  have  been  composed  before  these  princes  had 
reigned  thirty-four  years — before  a.d.  30.  It  may  aim) 
be  shown  that  a.d.  7 is  probably  the  earlier  limit  (see 
Cliarlcs,  op.  cit.  pp.  Iv.-lviii.).  As  for  the  author,  he  was 
no  Essene,  for  he  recognizes  animal  sacrifices  and  cherishes 
. the  Messianic  hope ; ho  was  not  a Sadducee,  for  he  looks 
| forward  to  the  establishment  of  the  Messianic  kingdom  (x.); 
nor  a Zealot,  for  the  qnictistic  ideal  Is  upheld  (ix.)  awl 
the  kingdom  is  established  by  God  Himself  (x.).  He  is 
therefore  a Chasid  of  the  ancient  type,  ami  glorifies  the 
ideals  which  were  cherished  by  the  old  Pharisaic  party,  but 
which  were  now’  being  fast  disowmed  in  favour  of  a more 
active  rfde  in  the  political  life  of  the  nation.  He  pours 
his  most  scathing  invectives  on  the  Badducres,  who  arc 
described  in  vii.  in  terms  that  recall  the  anti-*Sadducean 
Psalms  of  Solomon.  His  object,  therefore,  is  to  protest 
against  the  growing  secularization  of  the  Pharisaic  party 
through  its  adoption  of  popular  Messianic  beliefs  and 
political  ideals. 

See  Eney.  Brit.  ii.  177;  AVy.  Bibl.  L 233-236;  Bnrkitt  in 
Hastings’  Bible  Did.  iii.  443-450;  Charles,  AuumjJicn  0/ Mona, 
1897 ; Schurer,  Gesch.  <LJud.  Volk**9,  1900,  pp.  213-222. 

Book  of  Noah.  — Though  this  book  has  not  come 
down  to  us  independently,  it  has  in  large  measure  been 
incorporated  in  the  Ethiopic  Book  of  Enoch , and  can  in 
part  be  reconst  meted  from  it.  The  Book  of  hoah  is 
mentioned  in  Jubilees  x.  13,  xxl  10.  Ch.  lx.,  lxv.-lxix.  25 
of  the  Ethiopic  Enoch  arc  without  question  derived  from  it. 
Thus  lx.  1 runs  : “ In  tlie  year  500,  in  the  seventh  month 
...  in  tho  life  of  Enoch.”  Here  the  editor  simply  changed 
the  name  Noah  in  the  context  before  him  into  Entx'h,  for 
the  statement  is  based  on  Gen.  v.  32,  and  Enoch  lived 
only  365  years.  Chapters  vi-xi.,  evi-evii.  of  the  same  book 
are  probably  from  the  same  source;  likewise  liv.  <-lv.  2, 
and  Jubilees  vii.  26-39,  x.  1-15.  In  the  former  j of 
J ubileee  the  subject-matter  leads  to  this  identification,  as 
well  as  the  fact  that  Noah  is  represented  as  speaking  in  the 
first  person,  although  throughout  Jubilees  it  is  the  angel 
that  speaks.  Possibly  Eth.  En.  xii.  3-8,  xliii.-xli v.,  Iix., 
uro  from  the  same  work.  The  t»ook  may  liave  opened  with 
Eth.  En.  cvL-cviL  On  these  chapters  may  have  followed 
Eth.  En.  vi.-xi.,  Ixv.-lxix.  25,  lx.,  xii.  3-8,  xliii.-xli v.,  liv 
7-lv.  2;  Jubilees  vii.  26  39,  x.  1-15.  Since  some  of 
these  cliapters  are  earlier  than  Eth.  En.  lxxxiii.-xc.  an 
Jubilees,  the  original  work  is  not  later  than  166  B.C. 
(See  Hastings’  Bible  Diet.  iii.  586-587.)  t . 

The  Hebrew  Book  of  Noah,  a later  work,  is  printed  m 
Jellincks  Bet  ha-M idrruch,  iii.  155-156,  and  tmnda  ej 
into  German  in  Rouse k.  Da*  Buck  der  Jxdrilacn,  38n-35o. 
It  is  based  on  the  part  of  the  above  Book  of  hoah  wbiru 
is  preserved  in  Jubilees.  The  portion  of  this  Hebrew  wor 
which  is  derived  from  the  older  work  is  repnntea  in 
Charles's  Ethiopic  version  of  the  Hebrew  Book  of  Jubuecs, 
p.  179.  ... 

Testament*  of  the  XII  Patriarchs.  — The  earl  tee 
reference  to  this  book  is  found  in  Origen  in  his  * ^ 
in  Jo*uam,  xv.  6 (Ed.  Lommatxscb,  xL  H'V:  n 

aliquo  quodam  libcllo  qui  apjKdlatur  testamen  urn 
diiodecim  |iatriarcliarum,  quamvis  non  hal'entur  1 
cauone,  talem  tamen  quondam  sen  sum  inveninius,  J® 
I**r  aingulos  peccantes  singuii  Satanic  intelligi  de  *°^u  _ 
(ef  Reuben,  iii.),  The  Testaments  arc  roentkuwd  ?imp . 
llarpmp^ai  in  the  Stichometry  of  Nicephoros.  theSjn'T*  * 
Atlmnasii,  and  the  anonymous  list  of  books  edit  J. 
Montfaucou  and  others.  From  this  f»eriod  the  Testame 
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were  lost  sight  of  till  the  13th  century,  when  they 
were  translated  into  Latin  from  a 10th-century  MS. 
(now  in  Cambridge)  by  Grosseteste,  bishop  of  Lincoln. 
The  work  consists  of  the  dying  commands  of  the  twelve 
sons  of  Jacob  to  their  children.  Each  testament  treats  of 
a special  virtue  or  vice  which  finds  illustration  in  the  life 
of  the  particular  patriarch.  Three  elements  are  dis- 
tinguishable in  each  testament : — (1 ) The  patriarch  in  each 
gives  an  account  of  hia  life,  dwelling  with  particular 
emphasis  on  his  {articular  virtues  or  vices.  In  many 
respects  these  accounts  are  of  the  nature  of  a Midrash  on 
the  Biblical  notices  concerning  him,  but  in  some  instances 
they  are  in  sharp  conflict  with  them.  (2)  After  the 
historical  or  legendary  not  ices  just  referred  to  the  patriarch 
gives  appropriate  exhortations,  naturally  suggested  by  the 
qualities  conspicuous  in  his  own  career.  (3)  Finally  he 
appends  a series  of  predictions. 

Gfabe  (SpkiUff.  Patrum- *,  1714,  i.  120-144,  335-374) 
was  the  first  to  suggest  that  the  work  was  written  by  a 
Jew'  and  sulnirquontly  interjtolated  by  a Christian.  Most 
subsequent  writers,  however,  rejected  Grebe’s  view,  and  so 
the  exegesis  of  the  book  became  a mere  series  of  fruitless 
logomachies  till  Sclinapp  revived  Grate’s  hypothesis  in 
an  excellent  piece  of  work,  Di e Tad.  der  XII  Patr. 
unUrsucht,  1894,  Halle.  This  critic  has  tried  to  prove, 
firstly,  that  in  its  original  form  the  book  consisted  of 
biographical  details  resecting  each  of  the  patriarchs,  and 
exhortations  suggested  by  these  details : next,  that  this 
work  was  revised  by  a Jew,  who  added  the  portions  of 
an  apocalyptic  or  predictive  nature : and  thirdly,  that  the 
book  thus  enlarged  was  revised  by  a Christian,  who 
modified  some  passages  and  in  others  introduced  inter- 
polations. The  third  thesis  has  been  confirmed  by  Cony- 
beare’s  collation  of  the  Armenian  version  (Jewish  Quarter! y 
Review,  1803,  387  tqq. ; 1896,  260  #77.,  471  *77.)  which 
omits  most  of  the  Christian  |>as.sages  in  the  Greek  version. 
But  Bousset  has  overthrown  Schnapp’s  second  thesis  and 
shown  that  the  ai*ocalyptic  sections  belonged  to  the 
original  w'ork : see  “ Die  Testamento  der  Zwblf  Patri- 
archs ” in  the  second  number  of  Prcusehen’s  Zcitschr.  f 
d.  XTliche  1 V issenschaft. 

Till  the  last  few'  years  it  has  been  generally  believed 
that  the  Testaments  were  originally  written  in  Greek. 
But  this  ajtj»cars  most  improbable,  and  there  are  good 
grounds  for  supposing  a Semitic  original.  In  the  first 
{face,  the  greater  part  of  the  work  cannot  be  later  than 
100  b.c.  In  the  next  the  Greek  is  thoroughly  Semitic  in 
•character.  Caster  has  published  a Hebrew  text  of  the 
Testament  of  Xaphtali , which  he  holds  to  be  the  original 
•of  the  Greek.  That  this  is  not  so,  the  present  writer 
has  shown  in  )Sncy.  Ilibliea,  L 239-240.  Caster’s  text, 
which  is  a late  compilation  possessing  some  materials 
in  common  with  the  Greek,  is  nevertheless  of  service  in 
•explaining  through  the  Hebrew  bow  one  hopelessly 
corrupt  passage  in  the  Greek  arose.  Furthermore,  in 
favour  of  a Hebrew  original,  it  may  bo  urged  that — 
(1)  Hebrew'  constructions  are  frequent ; (2)  paronomasia*, 
which  are  lost  in  the  Greek  but  can  be  restored  by  re- 
translation,  are  frequent ; and  (3)  certain  {osaages  which 
are  unintelligible  in  the  Greek  become  clear  on  retrans- 
lation. On  the  other  hand,  see  Pass  ami  Arendzen’a 
“Fragment  of  an  Aramaic  Text  of  the  Testament  of 
Levi  " in  Jewish  Quarterly  Refine,  1900,  pp.  651-661. 

The  Greek  version  was  edited  by  Sinker  from  two 
MSS.jn  1869  anil  the  variants  of  two  other  MSS.  in  an  appendix 
in  is; 9.  This  scholar  has  long  promised  a new  edition  from  six 
MSS.,  and  another  is  said  to  be  in  preparation  by  von  Gchhardt. 
There  were  also  early  Syriac  and  Armenian  versions.  Of  the 
former  only  a tonsil  fragment  survives.  The  latter  was  published 
•t  ' enie*  in  1896.  Most  of  its  variants  have  l»een  made  accessible 
through  Conybeare  in  the  Jewish  Quarterly  Review  above  referred  j 
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to,  and  through  **  Preuschen’s  Die  nmtcnische  UeberseUung  der 
Testamento  der  zwiilf  Pairiarchen  " iu  the  second  number  of 
1’rcuschen’a  /.  d.  XTliche  IVimnsch.  u.  d.  Eutide  d.  L'rchris- 
truth  unis,  1900. 

IMU. — Excluding  the  Christian  additions,  which  were  made  at 
different  dates  down  to  the  5th  century,  the  work  was  cojujkxkmI 
towards  the  close  of  the  2nd  century  U.C.,  with  the  exception  of 
U’vi  x.  xiv.-xvi,  Judah  xxii.-xxv.,  and  certain  fragments  in  Dan.  v. 
and  Zebulon  ix.,  which  btsbnig  to  the  1st  century  B.c.  Sec  Bousset 
in  Preuschcn’s  review  (mentioned  alcove),  1900.  pp.  142.175, 187-209, 
and  the  articles  by  Charles,  in  lee.,  in  Ency.  Btbliea,  i.  237-241, 
and  Hastings’  Bible  Dictionary,  iv. 

Psalms  of  Solomon. — These  psalms,  in  all  eighteen, 
enjoyed  but  small  consideration  in  early  times,  for  only 
six  direct  references  to  them  are  found  in  early  literature. 
Their  ascription  to  Solomon  is  due  solely  to  hia  scribes, 
for  no  such  claim  is  made  in  any  of  the  psalms. 

There  arc  only  three  valuable  editions  of  the  text Rylo  and 
James,  SkaXaol  ZoXo^vroi,  The  Psalms  of  the  Pharisees,  1891, 
from  five  MSS.  ; Swcte,  The  Old  Testament  in  Greek,  iii.  1894, 
765-787,  from  rix  MSS.;  Gebbardt,  'PaVoi  1o\ofiucTos — Die 
Psaltnen  Salonwnis  rum  ersten  Mule  mil  JlenuUung  iL  Athoskand- 
Khriflen  unci  d.  Cod.  Casanatensit,  1895,  from  five  MSS.,  three  of 
which  are  used  for  the  first  time.  The  beat  recent  translation  into 
English  is  that  of  Ryle  and  Jamas.  It  has  been  done  into  German 
by  well  hausen  in  tho  appendix  to  his  Die  Pharis&er  u.  Sailductier, 
1874,  ami  recently  by  Kittel  iu  Kautxsch's  Apok.  h.  Pseud.  des  A.  T. 
it  130-148.  The  latter  translation  is  based  on  Ucbhardt's  text. 

The  second  psalm  was  written  soon  after  48  B.c.,  for  it 
contains  a triumphant  reference  to  Pompey  s death,  it 

29- 31.  Pss.  i.,  viit,  and  xviL  fall  between  63  and  48  B.C., 
fer  they  presuppose  Pompey’s  capture  of  Jerusalem,  but 
■how  no  knowledge  of  his  death.  Pas.  v.,  vii.,  ix.,  xiii.,  xv., 
belong  apparently  to  the  same  period,  but  iv.  and  xii.  to 
an  earlier  one.  On  the  whole  Kyle  anti  James  are  no 
doubt  right  in  assigning  70-40  B.c.  as  the  limits  within 
which  the  psalms  were  written.  The  authors  were 
Pharisees.  They  divide  their  countrymen  into  two 
classes—**  the  righteous,"  ii.  38-39,  iii.  3-5,  7,  8,  drc.,  anti 
“ the  sinners,"  iL  38,  iii.  1 3,  iv.  9,  Arc. ; “ the  saints,"  iii. 
10,  Ac.,  and  “the  transgressors,"  iv.  11,  <fcc.  The  former 
are  the  Pharisees  ; the  latter  the  Sadduceea.  They  protest 
against  the  Asmonsean  house  for  usurping  the  throne  of 
David  and  laying  violent  hands  on  the  high  priesthood, 
xvii  5,  6,  8,  ami  proclaim  the  coming  of  the  Messiah,  the 
Sou  of  David,  who  is  to  set  all  things  right  and  establish 
the  supremacy  of  Israel.  Pus.  xvih-xviii.  and  L-xvL 
cannot  be  assigned  to  the  same  authorship.  The  hopes 
of  the  Messiah  are  confined  to  the  former,  and  a some- 
what different  eschatology  underlies  the  two  works  (see 
Charles,  Eschatology : Hebrew , Jewish,  and  Christian, 
220-225).  There  can  be  no  doubt  that  Hebrew  was  the 
original  language.  This  would  follow  from  the  fact  that 
they  were  sung  in  the  public  worship  of  tbe  synagogue,  as 
wo  infer  from  the  inscriptions.  But  independently  of  this 
fact  it  ia  impossible  to  translate  the  Greek  intelligibly, 
save  on  this  hypothesis : see  the  excellent  commentary  of 
Ryle  and  James,  pp.  lxxvii.-lxxxvii.  Sine©  the  Psalms  were 
written  in  Hebrew,  and  intended  for  public  worship  in 
the  synagogues,  it  is  most  probable  that  they  were  com- 
pos'd in  Palestine.  Besides,  not  a ahred  of  evidence  can 
be  adduced  in  favour  of  any  other  country. 

In  addition  to  tbe  literature  mentioned  above  and  in  Ryle  and 
James's  edition,  Schuror’s  Gesch.  dcsJud.  VoUces *,  iii.  150  sjq.,  see 
Art  ft/.  Bibliai,  i.  241-245. 

Lost  Apocalypses:  Prayer  of  Joseph . — The  Prayer  of 
Joseph  is  quoted  by  Origen  [/«  Joann.  II.  xxv.  (Lom- 
maUsch,  i.  147,  148);  »’»  Gen.  III.  ix.  (Lommatoch,  viii. 

30- 31)].  The  fragments  in  Origen  represent  Jacob  as 

speaking  and  claiming  to  lie  “ the  first  servant  in  God’s 
presence,”  “the  first-begotten  of  ever}'  creature  animated 
by  God,"  and  declaring  that  the  angel  who  wrestled  with 
Jacob  (and  was  identified  by  Christians  with  Christ)  was 
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only  eighth  in  rank.  The  work  wa*  obviously  anti-  1 
Christian.  (8oe  Hchiinr1,  iii.  2G5-266.) 

Book  of  Eldad  and  Modad. — This  book  whs  written 
in  the  name  of  the  two  prophets  mentioned  in  Nuiu.  xi. 
26-29.  It  oonsisted,  aoconling  to  the  Targ.  Jon.  on 
Kum.  xi.  26-29,  mainly  of  prophecies  on  Magog’s  last 
attack  on  Israel.  The  Shepherd  of  Hernias  quotes  it 
Vis.  iL  3.  (See  Marshall  in  Hastings’  Bible  Dictionary, 
i.  677.) 

Apooalyjm  of  Elijah. — This  apocalypse  is  mentioned  in 
two  of  the  lists  of  books.  Origeu,  Ambrosias  tor,  and 
Euthalius  ascribe  to  it  1 Cor.  ii.  9.  if  they  are  right,  the 
apocalypse  is  p re- Pauline.  The  jieculiar  form  in  which 
1 Cor.  ii.  9 appears  in  Clemens  Alex.  Protrept.  x.  91,  and 
the  Const.  Ajtost,  vii.  32  shows  that  both  have  the  same 
source,  probably  this  ajiocalypae.  Epiphanius  (//<er.  xlii. 
(ed.  Oebler,  voL  ii.  678)  ascribes  to  this  work  Eph.  v.  14. 
Isr.  L6vi  {Revue  deg  Etude s Juices,  1880,  i.  108  sqq.) 
argues  for  the  existence  of  a Hebrew  apocalypse  of  Elijah 
from  two  Talmudic  jwissages.  A late  work  of  this  name 
has  been  published  by  Jellinek,  Bet  ha-AI  ilmsch,  1«55,  iii. 
65-68  and  Buttenwiesor  in  1897.  Zahn,  Gooch.  des 
XTKartons,  ii.  801-810,  assigns  this  a|*ocalypse  to  the 
2nd  century  A.D.  (See  Schiircr*,  iii.  267-271.) 

Apocalypse  of  EejJtaniah. — Ajwrt  from  two  of  the  lists 
this  work  is  known  to  us  in  its  original  form  only  through 
a citation  in  Clem.  Alex  Strom,  v.  11,  77.  A Christian 
revision  of  it  is  probably  preserved  in  the  two  dialects  of 
Coptic.  Of  these  the  Aehmim  text  is  the  original  of  the 
Sahidic.  These  texts  and  their  translations  have  been 
edited  by  Bteindorff,  Die  Ajntkyil yjae  des  Elias,  fine  un- 
bekannte  A pokal ypse  und  Bruchstitcke  der  Sf/phonias-Aj*tka- 
lypse , 1899.  As  Schiircr  ( Thcol, . Literaturzeituny , 1899, 
No.  I.  4-8)  has  shown,  these  fragments  belong  most  prob- 
ably to  the  Zcpiraniah  a|iocalypse.  They  give  descriptions 
of  heaven  and  hell,  and  predictions  of  the  Antichrist.  In 
their  present  form  these  Christianized  fragments  are  not 
earlier  than  the  3rd  century.  (See  Schurer,  Gesch.  deg 
Jiid.  Volkct  * iii,  271-273.) 

(iv.)  Wisdom  Literature. 

The  Pirke  Aboth. — These  sayings  of  the  Jewish  fathers 
are  preserved  in  the  9th  Tractate  of  the  Fourth  Order  of 
the  Mishua.  They  are  attributed  to  some  sixty  Jewish 
teach®!*,  and  the  collection  is  divided  into  five  chapters. 
These  teachers  lielong  for  the  most  part  to  the  years 
a.d.  70-170,  though  a few  of  them  are  of  a much  earlier 
date.  (See  P.  Ewald's  Pirke  Aboth,  1825;  Struck,  Die 
Spriiche  der  Voter2,  1888;  Taylor,  Bay  i nos  of  the  Jewish 
Fathers  1899.) 

Strach  or  Ecclesiasticus. — This  book  bore  the  name 
“Proverbs”  (2“w=),  according  to  Jerome.  It  was  also 
known  as  “The  Wisdom  of  Jesus,  the  son  of  Sirach  ” 
(So</>m  ’liyro?  i doe  or,  more  shortly,  -o<£sd  Scipd^). 

In  the  Latin  Church  the  book  was,  so  far  as  we  know,  first 
called  Ecclesiasticus  in  Cyprian  ( Test im.  ii.  1 ; iii.  1,  Ac.),  i 
The  expression  “ Libri  ecclesiastic! n in  Church  writers 
designates  the  apocryphal  books  of  the  Old  Testament  in 
contradistinction  from  the  canonical  books.  Among  such  j 
Imoks  Ecclesiasticus  was  the  Church  book,  kut'  | 

Tlie  name  of  the  author  is  given  in  the  Greek  of  1.  27  as  j 
“ •h-’sus.  the  son  of  Sirach,”  but  in  the  Hebrew  of  1.  27  i 
and  li.  30  as  14  Simon,  son  of  Joshua,  son  of  Eleazar  son 
of  Sim." 

The  prologue  states  that  the  Sinich’s  grandson  went  to 
1-nYpt  in  the  38th  year  of  Euergetes.  Since  of  the 
t^o  Ptolemies,  who  bore  the  surname  of  Euergetes,  the 
fit st  reigns  1 only  twenty -five  years,  it  must  !*•  the  second 
that  is  referred  to  here,  »>.,  Ptolemy  VII.  Phvscon 
JLuergetcs  II.  This  prince  began  to  reign  in  170  b.c.  | 


Hence  132  is  the  date  of  the  arrival  of  Sirach*  grandson 
in  Egypt,  and  the  composition  of  Si  inch's  work  would  be 
from  forty  to  seventy  years  earlier.  Thus  the  date  would 
lie  between  200  and  170  B.c.  This  dale  would  liarmuDiZr 
well  with  the  apjiarvutly  contemporary  account  of  the  High- 
priest  Simon  II.  in  L 1-26,  who  was  in  office  about  200  B.*'. 
Ederaheim  (Sj biker's  ApocryjAa,  ii.  4-9)  and  others  contest 
this  view.  See,  howe wer,  llyaae!  ( Kautzsch’e  A j>ok.  a.  Pten-  l. 
L 234-239  ; Enry.  BiVica,  ii.  1170-1171),  That  this  book 
was  written  in  Hebrew  is  stated  by  Jerome ; but,  with  the 
exception  of  occasional  sentence*,  in  the  Talmud,  it 
lost  to  modern  scholarship  till  1896,  w hen  chaps.  xxxix. 
15-xIix.  11  were  published  by  Cowley  and  Neulaner. 
This  largo  fragment  of  the  original  text  was  found  in  a 
synagogue  in  Cairo.  The  discovery  and  publication  of 
further  fragments  have  followed  in  fast  succession.  In 
1899  Schechter  and  Taylor  edited  chaps,  iii.  6-vii.  29; 
xi.  34  ; xii.  2-xvi.  26  ; xxx.  1 1-xxxi.  1 1 ; xxxil  l-xxxii . 
3 ; xxxv.  9-20;  xxxvl  1-21;  xxxvii.  27-xxxviiL  27; 
xlix.  12-li.  30.  In  the  same  year  G.  Margolioutk  pub- 
lished in  tlie  Jewish  Quarterly  Review  chaps,  xxxi.  12-31 ; 
xxxvi.  22-xxxvii.  26 ; and  on  pp.  462-165  of  the  same 
review  in  1900  speared  further  fragments  discovered  by 
Schechter,  i.e.,  iv.  234,  30-31  ; v.  4-7,  9-13  ; xxv.  84,  13, 
17*24  ; xxvL  l-2/i ; xxxvi.  19a  ; and  on  pp.  40G-480  frag- 
ments discovered  by  Adler,  vii.  29-xi.  33  ; xii.  1 : and  on 
pp.  688-702  fragments  discovered  by  Caster,  xviii.  31-xix. 
2 ; xx.  5-7  ; xxxvii.  19,  22,  24,  26 ; xx.  13 ; aud  finally,  m 
the  Revue  des  Etudes  Jvives,  1900,  pp.  1-30,  the  fragments 
discovered  by  l>vi — xxxvi.  24-26;  xxxvii.  1 -xxxviiL  1. 
Margoliouth's  theory  that  these  fragments  are  not  part 
of  the  original  Hebrew  text,  but  of  a mediaeval  Hebrew 
version,  is  rejected  almost  universally,  both  by  Jewno 
and  Christian  scholars. 


Versions — Creek  and  Syriac.—  These  versions  are  Jroni  the 
Hebrew.  The  Greek  is  preserved  iu  K A BC  and  Cod.  » ^ 
Uncials,  ami  in  a large  number  of  cursives.  All  the*®  **”*.§? 
back  to  the  same  Greek  text,  for  they  all  attest  the  remarkable 
transposition  in  xxx.-xxxvi.  The  right  order  is  preserved  a n 
Syriac.  Latin,  ami  Arabic  versions.  We  »h  on  Id,  there  lore,  pwet 
xxx.  25-xxxiii.  13*1  after  xxxiii.  !3&-xxxvL  Ida.  The  right  order 
appears,  it  is  true,  in  Cursive  248,  but  the  form  of  the  text  ano  » 
that  the  dislocation  existed  in  tho  text  from  which  it  was  llen 
ami  was  *et  right  aulwequently.  Tlie  Greek  and  Synac  are 
valuable  in  the  criticism  of  the  Hebrew  fragments. 

Latin  and  other  Versions.—' The  Latin  veriion,  which 
tho  right  order  in  xxx.-xxxvi.,  and  i»  herein  followed  y 
English  version,  was  made  from  the  Greek  tuaee 

were  dislocated.  This  version  dates  from  A.tx  200  -^3.  It 
monully  preservee  the  right  text  where  the  Greek  has  sinei i » 
conupt.  Thu  Svro-Hexaplaric,  Eth  opic,  Artaeaun. 
versions  were  derived  from  the  Greek  after  the  trunsjum 
chaps,  xxx. -xxxvi.  , . i.*. 

Literature.  — Owing  to  the  recent  discoveries  and  lnnumew  ^ 
utilities  on  the  Hebrew  texts  and  the  various  versions,  auttiei 
work*  are  to  a great  decree  antiquated.  The  best  are  rrit 
Die  tVeisheit  Jesus-Sirachf,  18h».  and  Edersheim  s commenw,. 
in  the  Speaker’s  Apoenjidui,  ii.  1-239.  la  the 
&-b»nr'*6Vjdb.  da,  JU  / ottukMu.  ISMM,  « f“u. k‘b”°^K 
w ill  ho  found.  See  particularly  Toy  in  hue*.  Ru>.  IL  1 1 ’ 

Smend  has  proniiswl  a ooni|*rehensive  edition,  taking  into 
all  the  most  recent  discovery  and  criticism. 


II. — Hbllexutic  Litehatube. 

(i.)  Historical  and  Legendary, 

Addition  to  Daniel.— These  m thrw  in  nufn, 
usannah  awi  the  Elder* , Bel  and  the  Drapon,  arii 
ony  of  the  Three  Children.  Of  these  the  two  d 
tve  no  organic  connexion  with  the  text.  1 |C  • 
iberwi.se  with  regard  to  the  last.  In  wine  rtgPc 
•1]>*  to  fill  up  a gap  in  the  ainon.cal  text  U'tween 
3 aud  24  of  chapter  iii.  And  yet  we  find  r°‘.VL  ir"  i{ 
irly  in  the  5th  century,  stating  that  th;8  sonj* 
aitid  in  the  Syriac  version. 
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Sony  qf  the  Three  Children. — This  section  is  composed  of  the 
Prayer  of  Azarith  and  the  Song  of  Azuriah,  Ananias,  and  Miaael, 
and  was  inserted  after  iii.  23  of  the  canonical  text  of  Danicd. 
According  to  Fritzsche,  Kdntg,  Schiirer,  Ac.,  it  vnvt  composed  in 
lircek  aud  added  to  the  Greek  translation.  On  the  other  hand, 
Detitxach,  Uiaaell,  Ball,  Ac.,  maintain  a Hebrew  original.  The 
latter  riew_haa_  been  recently  supported  by  Rothstcin,  Ayuk.  und 
Psend.  i.  173-176,  who  holds  that  these  additions  were  made  to 
the  text  before  its  translation  in  Greek.  These  additions  still 
preserve,  according  to  Rothstein,  a fragment  of  the  original  text, 
verses  23-28,  which  came  between  verses  23  and  24  of  chapter 
iii-  of  the  canonical  text  They  certainly  dll  up  excellently  a 
manifest  gap  in  this  text  “The  Song  of  the  Three  Child- 
ren " was  first  added  after  the  verses  just  referred  to,  and 
subsequently  the  Prayer  of  Arariah  was  inserted  before  these 
verses, 

,Vuxi  nnah. — This  addition  was  placed  by  Thoodotion  before 
chap,  i.,  ami  “Bel  and  the  Dragon  'at  its  close,  whereas  by  tlie 
LX  A.  and  the  Vulgate  it  was  reikontd  as  chap.  xiii.  after  the 
twelve  canonical  chapters,  Bel  and  the  Dragon  as  xiv.  Thco- 
dotion’s  version  is  the  source  of  the  Pediitto  for  all  three 
addition*,  and  the  LXX.  is  the  source  of  tbo  Syro- ilexaplaric, 
which  has  been  published  by  C'eriaui  (Mem.  Saer.  tin).  The 
source  of  the  story  way,  according  to  Ewald  (Gesck,*,  iv.  636),  have 
been  suggested  by  the  Babylonian  legend  of  the  seduction  of  two 
old  men  by  the  goddess  of  love.  Daniel  appears  in  this  addition 
as  a youtliful  judge.  Notwithstanding  the  paronomasia:  on 
Greek  words  in  verses  54-55,  58-5!>,  to  which  attention  was  called 
by  Julius  Africanus  aud  Porphyry,  it  is  by  no  means  certain  that 
th?  original  was  Greek.  We  may  have  here  a free  rendering  of  a 
Semitic  original  (sec  Bludon,  hie  Alcxamlrinischt  Vebersetmng 
U $ Bathe.*  Daniel,  1897). 

li«l  atul  the.  Dragon. — We  have  here  two  independent  narratives, 
in  both  of  which  Dautci  appears  as  the  destroyer  of  heathen  ism. 
The  latter  hid  a much  wider  circulation  than  the  former,  and  is 
most  probably  a Judaized  form  of  the  old  Semitic  myth  of  the 
destriji  tion  of  the  ofd  dragon,  which  represents  primeval  chaos 
(*oe  Hall,  i Speaker's  Apoer.  ii.  346-348  ; Gunkel,  Schopfunq  und 
Chaos,  320  323).  Moat  scholars  maintain  a Greek  original,  but 
this  is  by  no  means  certain.  Marshall  (Hastings'  Bible  Diet,  L 268) 
argues  for  an  Aramaic,  aud  regards  Caster's  Aramaic  text  (Pro- 
ceedings vf  the  Society  of  Biblical  A reft  and  tty y,  1894,  pp.  280-290, 
312-317 ; 1S95,  75-9J)  as  of  primary  value  iu  this  respect. 

Addition*  to  Esther. — These  seven  additions,  written 
originally  in  Greek,  were  interpolated  in  the  Greek  trans- 
lation of  tin;  Book  of  Esther.  They  consist  of  an  edict  of 
Hainan,  prayers  of  Mordecai  and  Esther,  Ac.,  and  are 
eo  skilfully  interpolated  as  to  make  no  interruption  in 
the  history,  though  they  occasionally  contradict  the 
canonical  text.  The  Greek  text  appears  in  two  widely- 
differing  recensions.  The  one  is  supported  by  A K et,  ami 
the  other — a revision  of  the  first — by  codices  19,  93®,  108*. 
The  latter  is  believed  to  liavc  been  the  work  of  Lucian. 
For  an  account  of  the  Latin  and  Syriac  versions,  the 
Targunw,  and  the  later  Itabbinic  literature  connected  with 
this  subject,  and  other  questions  relating  to  these  addi- 
tions, see  Fritzsche,  Exojel.  Uandhuch  tu  den  Apok.  1851, 
i-  07-108 ; Schurer3,  iii.  330-332 ; Fuller  in  Speaker's 
Apoer.  i,  360-402 ; Ilvsael,  Kautzsch,  Apok.  u.  Pseud. 
i.  193-212. 

Epistle  of  Jeremy.’—  This  letter  (see  Ency.  Brit.  iii. 
405-400)  purports  to  have  been  written  by  Jeremiah  to 
the  exiles  who  were  already  in  Babylon  or  on  the  way 
thither.  Recent  research  lias  not  done  much  to  elucidate 
the  difficulties  of  this  writing  (see  Fritzsche,  J/andb.  zu 
den  Apok.  1851:  Gifford,  Speaker *s  Aptjcr.  ii.  286-303; 
Marshall,  Hastings'  Bible  Bid.  ii.  578-579). 

2 Maccabees. — This  book  (see  Eney.  Brit . XV.  131) 
was  written  in  the  Pharisaic  interest,  probably  by  an 
Alexandrian  Jexv,  although  his  work  shows  no  trace  of 
distinctively  Alexandrian  Judaism.  Its  aim  is  religious 
father  than  historical,  and  where  it  comes  into  collision 
with  1 Mace,  its  evidence  is  generally  set  aside  as  worth- 
less. On  the  other  hand,  it  has  undoubtedly  a value  of  its 
own ; and  at  times,  in  accord  with  Jo.sephus,  who  was 
Unacquainted  with  it  {ef.  iv. ; vi.  2 ; xiii.  3-8  ; xiv.  1 ; see 
Grimm.  Extgd.  II and buck,  1857,  p.  13),  it  furnishes  us, 
where  1 Mace,  is  silent,  with  historical  materials  of  great 


worth.  Geiger  held  that  it  was  written  as  a deliberate  po- 
lemic against  1 Mace., and  Rosters ( Theol.  Tijdtckrift,  1878, 
PP-  49 1-558)  further  argued  that  the  so-called  epitomizerwas 
the  actual  author,  and  merely  assumed  the  mask  of  Jason's 
name  for  controversial  purjK.se*.  Although  Kamphausen 
{Apok.  und  Pseud,  i.  84)  follow's  Rosters’  lead,  this  view 
is  preposterous.  That  a writer  who  wished  to  advocate 
the  doctrines  of  Pharisaism  should  seek  authentication  by 
ap]>ealmg  to  the  work  of  an  African  Jew,  unless  such  a 
work  wore  actually  in  existence,  would  be  without  pi  rul'd 
in  pacudopTgraphic  literature.  Moreover,  the  eschato- 
logical details  which  appear  in  its  narrative  are  just  such 
as  fit  in  with  the  eschatological  systems  of  the  2nd  century 
B.e.,  and  were  certainly  not  the  current  views  when  the 
epitomizer  wrote  between  50  B.c.  and  a.P.  1. 

3 Maccabees. — This  so-called  book  of  Maccabees  (see 
Ency,  Brit.  xv.  131)  is  a piece  of  fiction,  recording  an 
attempted  massacre  of  the  Jews  under  Ptolemy  IV.  Philo- 
pator,  and  based  in  part  on  an  old  legend  preserved  in 
Josephus,  Contra  Apian, , ii.  5.  The  date  is  quite  uncertain 
—sometime  between  100  B.c.  and  a.d.  70  (see  Grimms 
Exegtt.  Uandhuch  vu  den  A pok.  1853,  vol,  iii;  Bis* -I  I, 
Apocrypha , 1880,  pp.  615-637  ; Kautzsch  a Apok.  u.  Pseud. 
1900,  i.  119-135;  Fairweather  in  Hastings’  Bible  Bid. 
iii.  192-194). 

Prayer  of  Mctnasseh. — Scholars  are  not  yet  agreed  as  to 
the  original  language  of  this  jieuitential  psalm.  Most 
take  it  to  have  been  written  in  Greek,  and  with  these 
Fritzsche,  Schurer,  and  Rynsel  (Kautzsch,  Apok.  u. 
Pseud,  i.  165- 1G8)  agree.  On  the  other  band,  FQrst, 
Ewald,  Ball,  and  Bndde  argue  for  a Hebrew  original. 
From  the  statements  in  2 Chron.  xxxiii.  12,  13,  18,  19, 
it  follows  that  the  chronicler  found  this  prayer  in  Hebrew 
in  his  sources,  The  History  of  the  Kings  of  Israel  and  The 
History  of  the  Seers.  Ewald  regard*  the  Greek  as  an 
actual  translation  of  the  lost  Hebrew,  but  Ball  more  wisely 
takes  it  aa  a free  rendering  of  a lost  Haggadic  narrative 
founded  on  the  older  document  from  which  the  chronicler 
drew  his  information.  This  view  he  supports  by  showing 
that  there  was  once  a considerable  literature  in  circula- 
tion regarding  Mamsseh's  later  history.  Fritzsche,  Ball, 
atul  Rytssol  agree  in  asaigning  this  jvsalm  to  the  Maccaliean 
period.  Its  eschatology  and  doctrine  “of  divine  forgive- 
ness” may  point  to  an  earlier  date.  The  best  short 
account  of  the  book  is  given  by  Ball  (Speaker’s  Ajkc 
erypha , ii.  361-371);  see  also  Porter  in  Hastings'  Bible 
Bidionary.  iii.  232-233. 

Tobit. — To  the  excellent  account  of  this  book  in  Ency. 
Brit,  xxiii.  427-428,  it  will  not  be  necessary  to  make  any 
gnat  addition.  Notwithstanding  the  arguments  of  Gratz 
(Monaltschr.  f Oesch.  des  Judenthums , 1879,  pp.  145  *yy., 
385  sqq.t  433  sgg.,  509  sqg.,  and  of  Rosenthal  ( Vier  apes- 
kryphische  Bucher,  1885,  pp.  104-150),  and  of  Fuller 
(Waco’s  Ajtocrypha,  i.  1888,  pp.  1C4-171)  for  a Hebrew 
original,  the  original  language  is  generally,  with  Noldeke 
( MonatsberichU  d-  Berliner  Akad.  1879,  45  *'/'/■),  taken 
to  be  Greek.  The  following  table  constructed  by  the 
last-named  scholar  will  explain  most  briefly  the  relations 
of  the  many  versions  of  this  book  : 

A (-Codex  Alexaodriiiua) 
I 


I l 

n.  and  c.  Syriac  {tint  half)  Ethiojwc  Hebrew  of  Fagius 
I 

Chaldee  in  Old  Latin  Syriac  (second  half) 

its  original  form 

Jerome's  Version 


Bodleian  Chaldee  Hebrew  of  Munster 

The  Hebrew  texts  published  by  Caster,  Proceedings  of 
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the  Society  of  Bill.  Archeology,  1896,  pp.  208-222,  2o9- 
271  ; 1897,  pp.  27-38,  have  no  more  claim  to  represent 
the  original  than  those  above  referred  to. 

Place  and  Date. — The  book  was  most  probably  written  [ 
in  Egypt  subsequently  to  the  Maccabcan  rising  and  before  i 
the  building  of  the  Herod ian  temple  25  aa 

On  the  literary  connexion  with  the  story  of  Achikar, 
sac  art.  u Achiaeharus”  in  Ency.  Bill. 

(ii.)  Apocalyptic  Literature. 

Slavonic  Book  of  Enoch  ; or,  the  Book  of  the  Secrete  of 
Enoch.- — This  new  fragment  of  the  Enochic  literature  has 
only  recently  come  to  light  through  five  MSS.  discovered 
in  Russia  and  Servia.  Since  aliout  a.d.  500  it  has  been 
lost  sight  of.  It  is  cited  without  acknowledgment  in  the 
Book  >,f  Adam  and  Eve,  the  Apocalypses  of  Moses  and  Paul, 
the  Sibylline  Oracles , the  Ascension  of  Isaiah,  the  Epistle 
of  Barnabas,  and  referred  to  by  Origen  and  Irenaeus  (see 
Charles,  The  Book  of  the  Secrets  of  Enoch , 1895,  pp. 
xvii.-xxiv.).  For  Charles's  editio  prince ps  of  this  work,  | 
in  1895,  Professor  Morfill  translated  two  of  the  best  MSS., 
as  well  as  Sokolov’s  text,  which  is  founded  on  these  and 
other  MSS.  In  1896  Bonwetach  issued  his  Das  slavische 
Henochbmk,  in  which  a German  translation  of  the  alwve 
two  MSS.  is  given  side  by  side,  preceded  by  a short  intro- 
duction. The  main  part  of  the  book  was  written  in  Greek. 
This  follows  from  the  fact  that  in  xxx.  13  it  is  said  that 
Adam's  name  is  derived  from  the  four  quarters  of  the 
earth : that  is,  from  the  initial  letters  of  dmroA*/,  Sum, 
djUKTo?,  pt(ji)y.Bpia.  This  derivation  is  impossible  in 
Semitic.  Portions  of  the  book,  however,  go  back  to  a 
Semitic  original,  seeing  that  it  is  quoted  in  the  Test.  XII. 
Patriarchs,  which  was  written  in  Semitic  and  belongs  to 
the  2nd  aud  1st  centuries  B.C.  The  book  in  its  present 
form  was  written  in  Egypt,  for  many  of  its  speculations 
are  characteristic  of  Philo  and  other  Hellenistic  writers : its 
account  of  the  creation,  xxv.  ay.,  betrays  Egyptian  elements, 
as  well  as  its  description  of  such  creations  as  the  Phcenixes 
and  Chalkydriea.  Since  this  book  quotes  Ecclesiasticua, 
the  Ethiopie  Book  of  Enoch,  and  Wisdom  (?),  the  terminus 
a q uo  cannot  be  earlier  than  30  b.c.,  and  the  terminus  ad 
quern  must  be  assumed  as  earlier  than  a.d.  70,  for  the  temple 
is  still  standing.  The  author  was  an  orthodox  Hellenistic 
Jew,  who  lived  in  Egypt.  Thus  he  believed  in  sacrifices, 
xlii.  6,  lix.  1,  lxvi.  2 ; in  the  law,  lii.  9,  10  ; and  in  an 
immortality  of  the  blessed,  in  which  the  righteous  should 
be  clothed  in  “ the  raiment  of  God’s  glory,”  xxii.  8.  The 
writer  is  an  eclectic.  Platonic  (xxx.  16),  Egyptian 
(xxv.  2),  and  Zend  (IviiL  4-6)  elements  are  incorporated 
in  his  system. 

Oracles  of  II ystaspes. — Sec  under  N.  T.  Apocalypses. 

Testament  of  Job. — This  book  was  first  printed  from 
one  MS.  by  Mai,  Script.  Vet.  Xov.  Coll.  1833,  viL  L 180, 
and  translated  into  French  in  Migne's  Diet.  Its  Apocrypha, 
ii.  403.  An  excellent  edition  from  two  MSS.  is  given  by 
M.  R.  James,  Ajncrypha  Anedota,  ii.  pp.  Ixxii.-cii.  104- 
137,  who  holds  that  the  book  in  its  present  form  was 
written  by  a Christian  Jew  in  Egypt  on  the  basis  of  a 
Hebrew  .Midrash  on  Job  in  the  2nd  or  3rd  century  A.D. 
It  is  a cleverly-written  work,  but  not  of  much  value. 

Testaments  of  the  III  Patriarchs. — For  an  account  of 
these  three  Testaments  (referred  to  in  the  A/*ost.  Const,  vi. 
16),  the  first  of  which  only  is  preserved  in  the  Greek  and 
is  assigned  by  James  to  the  2nd  century  a.d.,  see  tliut 
scholar's  **  Testament  of  Abraham,”  Tests  and  Studies,  ii. 
2,  1892,  which  up;  mars  in  two  recensions  from  six  and 
three  MSS.  re8|*cc lively,  and  Vassiliev’s  .1  necxlota  Grerco- 
Bysantina,  1893,  pp.  292-308,  from  one  MS.  already  used 
bv  James.  This  work  was  written  in  Egypt,  according  to 
•lames,  and  survives  also  in  Slavonic,  Roumanian,  Ethiopie, 


and  Arabic  versions.  It  deals  with  Abraham's  reluctance 
to  die  and  the  means  by  which  his  death  was  brought 
about  James  holds  that  this  book  is  referred  to  by 
Origen  {Horn,  in  Luc.  xxxv.),  but  this  ia  denied  by  Schuro, 
who  also  questions  its  Jewish  origin.  With  the  exception 
of  chaps,  x.-xi.,  it  is  really  a legend  and  not  an  &i>ocalypw. 
An  English  translation  of  James’s  texts  will  be  found  in 
the  Ante-Xicene  Christian  Library,  Clark,  1897,  pp.  185- 
201.  The  Testaments  of  Isaac  and  Jacob  are  still  pre- 
served in  Arabic  and  Ethiopie  (see  James,  op.  ciL  140- 
161).  t . 

Sibylline  Oracle*.— Vie  must  here  content  ourselvesyn 
the  main  with  referring  the  reader  to  Ency.  Brit.  ii.  In- 
179,  xxii.  13-14,  for  the  treatment  of  this  subject  Not 
much  has  been  done  for  the  exegesis  of  this  l>ook  of  reccM 
years.  The  most  important  contributions  are  those 
Zahn,  “ Uel*cr  Ursprung  und  religidaen  Charaktcr  dor 
Sibyllinisehen  Bucher,  iv. ; v. ; viii.  1-216;  xii.;  xiii.  in 
the  Zeitschrift  fitr  kirchl.  Wissensch.  und  hnU.  Leben, 
1886,  pp.  32*45*  77-87  ; Hirsch,  Jewish  Qmrterly  Renat, 
1890,  pp.  406-429;  Deane,  Pseudepigrapha,  1891,  p|». 
276-344  ; Haroaek,  Gesch.  der  allchristl.  Litteratur,  l 
762,  861-863  ; ii.  1,  581  589  ; Charles,  Ency.  BiUica,  l. 
245-250;  Schurcr8,  iii.  421-450;  Blass  in  Kautwchs 
Apok.  u.  Pseud,  ii.  177-184.  The  best  edition  of  the  text 
is  that  of  Rzach,  Oraeula  Sibyllina,  1891.  A Latin 
translation  is  appended  to  Alexandre's  edition  of  the 
ami  a German  to  that  of  Fried  lieb.  A translation  in 
English  blank  verso  has  been  made  by  Terry,  The  rw.ro 
lint  Oracle.,  1899.  A literal  ]>rose  rendering,  witu 
some  exegctical  notes  and  a critical  introduction,  is  » 
desideratum. 


(iiL)  Wisdom  Literature, 

4 .Vacrohfc*.— This  book  (see  Encg.  Enl.  xv.  131) 
bears  a distinctly  philosophic  character.  It  lias  1 

of  a sermon  of  the  synagogue ; for,  as  Freudeu  hal  i»int 
out,  it  presumes  the  presence  of  an  audience  (l.  1,  xmu  i t 
On  tile  other  hand,  it  urns  undoubtedly  composed  «« 
a view  to  publication  in  Jewish  circles  (xvul  , 
abstruse  style  is  unfitted  for  an  ordinary  congregstien 
The  author  is  a Hellenistic  Jew,  but  Ins  concep  , 
Judaism  is  strongly  inlluenced  by  Stoicism.  He  <- 
that  the  true  Stoic  ideal  is  possible  only  in  •IuJaIS'"  i . 
passions  are  to  be  mastered,  not  evtern..r.at.si,bj_rea»™  ■ 
tliat  is,  by  pious  reason.  Besides  the  Hellenistic 
only  the  soul  can  attain  to  a blessed  imm0rt*llty  (nu^»”| 

xv.  2,  xv il  18)  tins  writer  teaches  that  the  martyrdom  oi 

the  righteous  atones  for  the  sin  of  the  jn-ep  « -y 
21).  Eusebius’s  ascription  of  the  book  to  Joscphu^  ( ■ - 
III.  x.  0)  is  certainly  wrong.  The  more  n*cn  . 
on  this  book  comprises  Bciisly’s  edition  of  ) 

version  of  this  book.  The  Fourth  Book  of  * "ri‘? 
in  Syriac, Jirst  edited  . . . by  the  late  B.  L.  Bendy, 
introduction  and  translations  by  Barnes , • > 

Old  Testament  in  Greek , 1894,  iii.  729  *??•  i"  Wn.  and 
the  text  of  A ami  variants  from  K,  the  Cork  ’ 
certain  fragments  of  Tiachendorf.  A German  tiling 
based  on  the  above  materials  will  be  foum  in 
A jok.  u.  Pseud,  ii.  152-177. 

5 Maccabees. — See  Ency.  Brit.  xv.  131. 

IIWow  of  Solomon. — This  pwudcpig1  up  i c ^ 

been  written  by  King  Solomon  (viL-ix., ff.  sx*  j . 

writer  shows  a close  acquaintance  with  the  , .a. 

bearing  the  name  of  Solomon.  Siegfried  ( »u  i ..liberate 
u.  Pseud,  i.  47 C)  is  of  opinion  that  thin  work  is  • 

lK>lcmic  against  the  Epicurean-minded  an  l°*  ^ xaJJlnle 
astes,  and  seeks  to  present  Solomon  a a w 

of  Jewish  piety.  The  Ixiok  was  written  in  ’ * 

an  Alexandrian  Jew.  Though  the  Greek  has 
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Hebraisms  (see  Grimm,  Bitch  der  Weisheit,  18G0,  p.  5 ; 
Farrar,  Speaker's  Apocrypha,  i.  404  ) the  author  displays  a 
remarkable  mastery  in  his  use  of  it.  Margoliouth  has 
sought  to  show  that  it  was  composed  not  in  Greek  but  iu 
later  Hebrew  ( Journal  of  the  Royal  Asiatic  Society,  1890, 
pp.  1’ 03- 29 7).  But  the  strongly  idiomatic  character  of  its 

language,  the  philosophic  cast  of  the  thought,  its  Hellenistic 
theology  and  eschatology  (Charles,  Eschatology:  Hebrew, 
Jewish,  and  Christian,  1899,  pp.  251-258)  prove  incon- 
testably its  original  composition  in  Greek  (see  Freuden- 
thal’s  review  of  Margoiiouth  in  the  Jewish  Quarterly 
Review,  1891,  pp.  722-753).  The  author  was  a Jew  well 
versed  in  Greek  literature.  Occasionally,  it  is  true,  he 
uses  words  in  a non-Greek  sense ; but  on  the  other  hand 
he  is  so  thoroughly  at  home  in  Greek  that,  like  Philo, 
he  ventures  to  coin  new  compound  words  and  phrases. 
Furthermore,  he  w'as  a student  of  Greek  philosophy, 
especially  of  Plato  and  the  Stoics,  and  uses  familiarly  the 
technical  language  of  the  schools  (Grimm,  op.  cit.  pp.  19- 
20 ; Farrar,  op.  cit.  L 407).  The  references  to  Egyptian 
animal-worship  in  xv.  18,  19,  xvi.  1,  9,  and  the  Hellenistic 
type  of  eschatology  j>oint  to  Egypt  as  the  home  of  the 
author.  Thu  book  is  later  than  Ecclesiasticus,  and  probably 
earlier  than  Philo's  writings.  Hence  in  all  likelihood  it 
originated  at  some  time  within  the  years  150  B.C.  and  A.l>. 
10.  Thu  writer's  object  is  to  warn  men  against  the  folly 
of  ungrMlIiness,  and  particularly  of  idolatry.  He  takes  his 
stand  on  the  current  dogmas  of  Platonic  philosophy  as  to 
the  essentially  evil  nature  of  matter  and  the  pre-existence  of 
the  soul.  Hence  he  teaches  not  the  resurrection  of  the 
body  but  the  immortality  of  the  soul.  This  consummation 
can  be  attained  ouly  through  the  life  of  wisdom. 

Texts,  Versions,  anil  Editions. — In  The  Old  Testament  in  Greet, 
ii.,  Swrte  follows  B,  and  gives  in  the*  notes  the  variants  of  N,  A anil 
C.  Fritw.'he,  in  his  Libri  Ajiocrypki  V.  T.  Grace,  1871,  gives,  in 
addition  to  the  documents  of  the  above  MSS.,  those  of  Cod.  Von., 
the  cursives  and  the  version* ; but  his  collation  of  B is  untrust- 
worthy. In  The  Jiuok  of  Wisdom,  1881,  Deane  gives  the  Greek 
text  (agreeing  mostly  with  FriUsche),  the  latin  version,  and  an 
English  translation  and  commentary.  Resides  the  Latin  there  are 
Syriac,  Ethiopia,  Armenian,  ami  Arabic  version*.  Of  these  the  Ar- 
menian is  said  to  be  the  most  faithful.  For  literature  generally,  see 
Schiirer8,  iii.  382-883. 


New  Testament  Apocryphal  Literature.1 


(L)  Gospels 

Geejpel  according  to  the  Egyp- 
tians. 

Fayuin  Gospel  Fragment. 

Gosjxsl  according  to  the  Hebrews. 
1‘rotevangcl  of  James. 

The  Logia  !?). 

Gospel  of  KRodemus. 

Gospel  of  Peter. 

Gospel  of  Thomas. 

Gas]*!  of  the  Twelve. 

(ii.)  Jets  and  Teachings  of  the 
Apostles. 

Acts  of  Andrew. 

Acts  of  John. 

Acts  of  Paul. 

Acts  of  Paul  and  Tbecla. 


Gnostic  Acts  of  Peter. 

Preaching  of  Peter. 

Acta  of  Thomas. 

Teaching  of  the  Twelve  Apostles. 

(iii.)  Epistles. 

The  Abgarus  Epistles. 

Epistle  of  Paul  to  the  Laodicsans. 
Tnird  Epistle  of  Paul  to  tho 
Corinthians,  and  the  Epistle 
of  the  Corinthians  to  Paul. 

(itr.)  Apocalypses. 

Greek  Apocalyiwe  of  Baruch. 
Testament  of  IJezekiab. 
i ) nudes  of  Hystaapes. 

Vision  of  Iw»iah. 

Apocaiy|*»e  of  Peter. 


L — Gospels. 

Gospel  according  to  the  Egy/dians. — This  gospel  is  first 
mentioned  by  Clem.  Alex.  (Strom,  iii.  03,  93),  «ubse- 
quently  by  Origen  (Horn,  in  Luc.  i.)  and  Epiphanius 
(U'trr.  Ixii.  2),  and  a fragment  is  preserved  in  the  so-called 
epistle  of  Clem.  Rom.  xii  It  circulated  .among  various 
heretical  circles:  amongst  the  Encratitcs  (Clem.  Strom. 
iii.  9),  the  Naasscr.es  (Pa.  Orig.  Philos,  v.  7),  and  the 

1 Only  such  works  aa  were  written  or  are  supposed  to  have  been 
written  before  a.I>.  170  will  Us  considered  here. 


i Sabellian*  (Epiph.  Herr.  IxiL  2).  Ouly  three  or  four 
| fragments  survive,  see  Lipsius  (Smith  and  Wace,  Did.  of 
| Christ  Biog.  ii.  712,  713);  Zahn,  Gesch.  d.  XTlichen 
Rations,  ii  628-642 ; Prcuschen,  Rente  d.  ausstricanoni- 
schen  Evangelic*. , 1901,  p.  2,  which  show'  that  it  was  a 
product  of  pantheistic  Gnosticism.  Lipsius  and  Zahn 
assign  it  to  the  middle  of  the  2nd  century. 

Fayum  Gospel  Fragment. — This  small  fragment  contains 
two  savings  of  Christ  and  one  of  Peter,  such  as  we  find 
in  the  canonical  gospels,  Mt.  xxvi.  31-34,  Mk.  xiv.  27-30. 

I The  papyrus,  which  is  of  the  3rd  century,  was  discovered 
l by  Bickell  among  the  Raines  collection,  who  characterized 
, it  (Z.  f.  hath.  Theol.  1885,  pp.  498-504)  as  a fragment  of 
! one  of  the  primitive  gospels  mentioned  in  Luke  LI.  On 
the  other  hand,  it  has  been  contended  that  it  is  merely  & 

, fragment  of  an  early  patriotic  homily.  (See  Zahn,  op.  cit. 

ii.  780-790;  Haraack,  Teste  und  Un t ers uch ungen,  v.  4; 
j Prcuschen,  op.  cit.  p.  19.) 

Gospel  according  to  the  Hebrews. — This  gospel  was 
I cited  by  Ignatius  {Ad  Smymaoe,  iiL)  according  to  Jerome 
( Viris  Ulus.  16,  and  in  Jes.  lib.  xviii.),  but  this  is  declared 
to  be  untrustworthy  by  Zahn,  op.  cit.  i.  921  ; ii.  701,  702. 
It  was  written  in  Aramaic  in  Hebrew  letters,  according 
to  Jerome  (Adr.  Pelag.  iii.  2),  and  translated  by  him 
into  Greek  and  Latin.  Both  these  translations  are  lost. 
A collection  of  the  Greek  and  Latin  fragments  that  have 
survived,  mainly  in  Origen  and  Jerome,  will  be  found  in 
Hilgenfeld's  XT  extra  Canoncm  reception,  Nicholson's 
Gospel  according  to  the  Hebrews  (1879),  Westcott’s  Introtl. 
to  the  Gospels,  and  Zahn’s  Gesch.  dcs  XTlichen  Kanons,  ii. 
642-7 23 ; Preuachen,  op.  cit.  5-11.  This  gospel  was  regarded 
by  many  in  the  first  centuries  as  the  Hebrew  original  of  the 
canonical  Matthew  (Jerome,  in  Matt.  xii.  13  ; Adv.  Pelag. 

iii.  1).  With  the  canonical  gospel  it  agrees  in  some  of 
its  sayings ; in  others  it  is  independent.  It  circulated 
among  the  Nazarenes  in  Syria,  and  was  composed,  accord- 
ing to  Zahn  (op.  cit.  ii.  722),  between  the  years  135  and 
150.  Jerome  identifies  it  with  the  Gospel  of  the  Twelve 
(Adv.  Pelag.  iii  2),  and  states  that  it  was  used  by  the 
Ebionitos  (Comm,  in  Matt.  xii.  13).  Zahn  (op.  cit.  ii 
662,  724)  contests  both  these  statements.  The  former  he 
traces  to  a mistaken  interpretation  of  Origen  (Horn  l.  in 
Luc.).  Lipsius,  on  the  other  hand,  accepts  the  statements 
of  Jerome  (Smith  and  Wace,  Diet,  of  Christian  BUyraphy. 
ii.  709-712),  and  is  of  opinion  that  this  gospel  in  the  form 
in  w'hich  it  was  known  to  Epiphanius,  Jerome,  and  Origen, 
was  “ a recast  of  an  older  original,’’  which,  written  origin- 
ally in  Aramaic,  was  nearly  related  to  the  Logia  used  by 
St*  Matthew  and  the  Ebionitic  writing  used  by  St  Luke. 
“ which  itself  was  only  a later  redaction  of  the  Logia.” 

Protevangel  of  James . — This  title  was  first  given  in  the 
16th  century  to  a writing  which  is  referred  to  as  The  Book 
of  James  (i)  B/jSAos  'laxuflov)  by  Origen  (tom.  XL  in 
Matt.).  The  narrative  extends  from  the  Conception  of 
the  Virgin  to  the  Death  of  Zacharias.  Lipsius  shows  that 
in  the  present  form  of  the  book  there  is  side  by  side  a 
strange  “admixture  of  intimate  knowledge  and  gross 
ignorance  of  Jewish  thought  and  custom,”  and  that  accord- 
ingly w’e  must  “distinguish  between  an  original  Jewish 
Christian  writing  and  a Gnostic  recast  of  it.”  The  former 
was  known  to  Justin  (Dial.  78,  101)  and  Clem.  Alex. 
(Strom,  vii.  16),  and  belongs  at  latest  to  the  earliest  years 
1 of  the  2nd  century.  The  Gnostic  recast  Lipsius  dates  about 
; the  middle  of  the  3rd  century.  From  these  two  works 
arose  independently  the  Protevangel  in  its  present  form 
and  the  Latin  pseudo • Matthaus.  The  Evangdivm  de 

\ Xahvitate  Maria:  is  a redaction  of  the  latter.  (Sec  Lipuiux 
| in  Smith’s  Diet,  of  Christ.  Biog.  ii.  701-703.)  Zahn  (Gesch. 
Kanons,  i.  485,  499,  502,  504,  539  ; ii.  774-780)  assigns 
, the  Protevangel  to  the  first  decade  of  the  2nd  century. 
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The  Login  — This  name  is  given  to  the  savings 

contained  in  a papyrus  leaf  by  its  discoverers  Grenfell  and 
Hunt  They  think  the  papyrus  was  probably  written 
about  a.d.  200.  According  to  Harnack,  it  is  an  extract 
from  the  Gospel  of  the  Egyptian*. 

Gospel  of  Eicoiemus. — This  title  is  first  met  with  in 
the  13th  century.  It  is  used  to  designate  an  apocryphal 
writing  entitled  in  the  older  MSS.  “ vrofirjpara  rou  1 
K vp’ov  i/fvZv  ’\rffToi’  Xpurrov  ~po\0cvrn  ewi  IIoiTtor 
I It  Aaron : ” also  “Gesta  Salvatoris  Domini  . . . inventa 
Theodosio  magno  imperatore  in  lerusalem  in  pnetorio 
JVutii  Pilati  in  codicibus  publicis.”  See  TLsehendorf, 

/;  i tuff l in  A pocrypha  pp.  333-335.  This  work  gives  an  ; 
account  of  the  Passion  (i.-xi.),  the  Resurrection  (xiL-xvl),  | 
and  the  Descensus  a l Inferos  (xvil-xxviL).  Chapters  | 
L-xvL  are  extant  in  the  Greek,  Coptic,  and  two  Armenian 
versions.  The  two  Latin  versions  and  a Byzantine  recen- 
sion of  the  Greek  contain  i.-xxvii.  (see  Tiachendorf, 
Emngelii  A pocrypha  \ pp.  210*458).  All  known  texts 
go  back  to  a.d.  423,  if  one  may  trust  the  reference  to 
Tneodosius.  But  this  was  only  a revision,  for  as  early  as 
376  Epiphanius  (liver,  i.  1)  presupposes  the  existence  of  a 
like  text.  In  325  Eusebius  < II.  E.  ii.  2)  was  acquainted  only  j 
w ith  the  heathen  Art*  of  Pilate,  and  knew  nothing  of  a 
Christian  work.  Tischendorf  ami  Hofmann,  however,  find  | 
evidence  of  its  existence  in  Justin's  reference  to  the  "Am*  1 
IliAdrov  (Ajnl.  i.  35,  48),  and  in  Tcrtullian's  mention  of 
tlie  Acta  Pilati  (Apol.  21),  and  on  this  evidence  attribute  j 
our  texts  to  the  first  half  of  the  2nd  century.  But  those  | 
references  have  been  dcuied  by  Scholten,  Lipsius,  and  j 
Lightfoot.  Recently  Schubert  has  sought  to  derive  the 
elements  which  are  found  in  the  Petrine  Gotqiel,  but  not  in 
the  canonical  gospels,  from  the  original  Acta  Pilati , while 
Zahn  exactly  reverses  the  relation  of  these  two  works. 
Bendel  Harris  ( 1 81) 9)  advocated  the  view'  that  the  Gospel 
of  Nicodeiuus  is  a prose  version  of  the  Gospel  of  Nico- 
domus,  written  in  Homeric  centones  as  early  as  the  2nd  ! 
century.  Lipsius  and  Dolwchutz  relegate  the  book  to 
the  4th  century.  The  question  is  not  settled  yet  (see 
Lipsius  in  Smitir.s  Dirt,  of  Christ.  Biography,  it  708-  j 
709,  and  Dolwchutz  in  Hastings'  Bible  Dictionary , iii.  i 
544-547). 

GoAjrJ  of  Peter. — Before  1892  we  had  some  knowledge 
of  this  gospel.  Thus  Serapion,  bishop  of  Antioch  (a.d. 
190-203)  found  it  in  use  in  the  church  of  Rhouus  in 
Cilicia,  and  condemned  it  as  Docetic  (Eusebius,  II.  E. 
vi.  12.  Again  Origen  (In  Matt.  tom.  xvii.  10)  says  that  | 
it  repremjnted  the  brethren  of  Christ  as  His  half  brothers. 
In  1885  a long  fragment  was  discovered  at  Akhmim,  and 
published  by  Bouriant  in  1892,  and  subsequently  by  Lods,  j 
Robinson,  Harnack,  Zahn,  Schubert,  Swete.  Harnack  ] 
holds  tliat  Justin  used  this  gospel,  and  hence  assigns  its  | 
composition  to  the  beginning  of  the  2ud  century  ; Sunday  | 
to  125,  Zahn  to  130,  and  Swete  and  Chase  to  150. 

Go*/*/  of  Thun  is. — This  gosfiel  proteases  to  give  an 
account  of  our  Lord's  boyhood.  It  appears  in  two  recen- 
sions. The  more  complete  recension  bears  the  title  Gu yia 
'IopaqAiVoi'  «l»iAi.M, rotftov  pijra  c«$  ra  iraiCuKa  roe  K vpiov, 
and  treats  of  the  i>eriod  from  the  7th  to  the  12th  year 
(Tischendorf,  Evangelist  Apocrypha2,  1876,  140-157).  The 
more  fragmentary  recension  gives  the  history  of  the  cliild- 
hiK*l  from  the  5th  to  the  8th  year,  and  is  entitled  -cy- 
ypaypn  roe  ayU>v  dro<r toAoii  Gm/ta  mpi  Tt/s  wutOtKi/s 
uvurrp<*fr!fs  rou  Kvpiov  (Tischendorf,  up.  at.  pp.  158-103). 
1 wo  Latin  translations  have  been  published  in  this  work 
by  the  saute  scholar — one  on  pp.  104-180,  the  oilier  under 
the  wrong  title,  Per ulo-Mat than  Eoangelium,  on  pp.  93- 
112.  A Syriac  version,  with  an  English  translation,  was 
piib.i.-vh'-.l  by  Wright  in  1875.  This  gos]**l  was  originally 
alii,  more  Docetic  than  it  now  is,  according  to  Lipsius. 


Its  present  form  is  due  to  an  orthodox  revision  which 
discarded,  so  far  as  passible,  all  Gnostic  traces.  Lij*ius 
(Smith’s  Diet,  of  Christ.  Biog.  ii.  703)  assign*  it  to  the  latter 
half  of  the  2nd  century,  but  Zahn  (Gesch.  Kan.  ii,  771), 
on  good  grounds,  to  the  earlier  half.  The  latter  scholar 
shows  that  probably  it  was  used  by  Justin  (Dial.  88). 
At  ail  events  it  circulated  among  the  Marcos  tans  ( Iremcua. 
llarr.  i.  20)  ami  the  Naasenes  (Hippolytus,  Befut.  v.  7), 
and  subsequently  among  the  Manichieans,  and  is  frequently 
quoted  from  Origen  downwards  {Horn.  I.  in  Lur.).  If  the 
Ktichomotry  of  Nicephoros  is  right,  the  existing  form  of 
the  l>ook  is  merely  fragmentary  compared  with  its  original 
compass. 

Gospel  of  the  Twelve. — This  gospel,  which  Origen  knew 
(Horn.  I.  in  Luc.),  is  not  to  lx-  identified  with  the  Gospel 
according  to  the  Hebrew*  (ace  above),  wdth  Lipsius  and 
others,  who  have  sought  to  reconstruct  the  original  gospel 
from  the  surviving  fragments  of  these  two  distinct  works. 
The  only  surviving  fragments  of  the  Gospel  of  the  Twelve 
have  been  preserved  by  Epiphanius  (liter,  xxx.  13-16,  22: 
see  Prcuschen,  op.  cit.  9-11).  It  began  with  an  account  of 
the  baptism.  It  was  used  by  the  Ebionites,  and  was 
written,  according  to  Zahn  (op.  cit.  ii.  742),  about  a.d.  1 iv. 


II. — Acts  and  Teaching*  of  the  Apostles. 

Act*  of  Awlrew.— These  acts  (referred  to  by  ptseb. 
If.  E.  iii.  25 ; Epiph.  Harr,  xlvil  l,  kc.)  are  ascribed  to 
the  authowhip  of  Leucius.  For  a complete  discussion  of 
the  various  documents  see  Lipsius,  Apokryphen  Apo*  - 
qeschichten,  i.  543-622;  also  James  in  Hastings  BMe 
Diet.  L 92-93.  The  beat  texts  are  in  Bonnet  s Acta  A posh* 
lorum  Apocrypha , 1898,  II.  i.  1-1*27.  ...  4>r 

Acte  of  John. — These  acts  (cf.  Eusebius,  II.  t.  in.  -*>» 
Epiph.  Harr,  xlvii.  1),  which  recount  many  marvellous 
acts  of  John,  his  exile,  and  death,  spring  from  the  same 
period  and  authorship  as  the  Acts  of  Ato'-  °?.  a '.*T 
cussion  of  this  work  see  Zahn,  Gcsch.  Aanot**, u*  - ’ 
865;  Lipsius,  Apok.  Apo»telgc*ch.  L 348-541  The  ojj 
complete  text  is  to  be  found  in  Bonnet,  Acta  Af  • 
Apocrypha,  1898,  pp.  151-216.  See  James,  Anecdote,  u- 

pp.  i.-xxv.,  1-25  (1897).  , 

n ArU  of  JW. --These  acts,  wlbcb  claim  to  have  ban 
written  by  Linus,  are  assigned  by  Zah«  Xo  , 5 
150-180.  See  6V«'A.  Kauoui,  ii.  865-891,  anJ  Lip.  N 
Arm  A,*,tt.  A/*,-.  1891  ; A, -A  Apottdjarh.  a.  <»  W 
Art.  of  Paul  ant  T/irrla.— These  were  written, 
to  Tertullian  (Dr  Baptiuw,  17)  by  a presbyter  ofw* 
who  was  deposed  from  his  office  on  account  of  Ins  totfaj- 

This,  the  earliest  of  Christian  romances^  (probably  W<« 
A.n.  150),  recounts  the  adventures  »nd  sufferings 
virgin.  Thee  la  of  Iconiura.  Iupsiu*  discover*  (m . 
traits  iu  the  storv,  l>ut  these  are  denied  bff  ’’ 

Kanmu.  U.  902).  See  Lipsius,  op.  c,t.  it 
lop.  cit.  ii.  8112-910).  The  best  text  is  that  of 
Arm  A /tort.  A /«••  1891,  i.  235-272.  There  are  byrew, 
Arabic,  Ethiopic,  and  Slavonic  versions.  tinned 

(ioostir  Art.  of  Peter. — These  acts  are  firs  mentumed 
by  Eusebius  (//.  K.  iii.  3)  by  name,  and  first  re* 
by  the  African  poet  Commodiau  about  A.D.  r'f  : iv 
Harnack  assigns  their  composition  to  this  l*n.  , ^(j, 
on  the  ground  that  Hip^lytua  was  not  not 

them;  but  even  were  this  assumption  true, 
prove  the  non-existence  of  the  acts  in  i"etlcian 

I literary  relationship  between  these  *cte  »n  ft|lj 

: Acts  of  John  have  been  shown  by  Lipsius,  » , 

James.  According  to  Hiotius,  moreover,  . 

! Peter,  also,  were  composed  by  this  same  Leucu  _ vrolt, 
who,  according  to  Zahn  ( Gcsch.  An  non*,  H-  c.  , ’iwcj-'g 
about  160  cit.  p.  848).  These  acts  deJ 
! victorious  conflict  w ith  birnon  Magus,  aud  m*  ft 
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martyrdom  at  Rome  under  Nero.  They  are  edited  by 
Lipsiu.s  and  Bonnet,  Acta  ApoUcJanun  Apocrypha,  1891. 
See  Zahn,  op.  cil.  832-855 ; James,  Apoc.  Anec.  ii.  pp. 
xxiv.-xxviii. ; and  Chase,  in  Hastings'  Bible  Diet.  iii. 
773-774. 

Preaching  of  Peter. — This  book  (IHrpov  tnjpvyfia)  gave 
the  substance  of  a aerie*  of  discourses  spokou  by  one 
person  in  the  name  of  the  ajKwtles.  Clement  of  Alex-  1 
andria  quotes  it  several  times  as  a genuine  record  of 
Peter’s  teaching.  Hl- racleon  had  previously  used  it  (see 
Origen,  In  Drang.  Johann,  tom.  xiii.  17).  It  is  spoken 
unfavourably  of  by  Origen  (De  Prin.  Pnef.  8).  It  was 
probably  in  the  hands  of  Justin  and  Aristides.  Hence 
Zahu  gives  its  date  as  90-100  at  latest : Do  backlit  z,  as 
100-1 10  ; and  Harnack,  as  1 10*130.  The  extant  fragments  i 
contain  sayings  of  Jesus,  and  warnings  against  Judaism  | 
and  Polytheism.  They  have  been  edited  by  Hilgenfeld  : ; 
iVor.  Test,  extra  Can.  1884,  iv.  51-05,  and  by  von  Dob-  \ 
schiitz,  Da * Kerygma  Petri , 1893.  Salmon  (Diet.  Christ. 

I Hog,  iv.  329-330)  thinks  that  this  work  is  jwirt  of  a 
larger  work,  A Preaching  of  Peter  and  a Preaching  of  Paul, 
implied  iu  a statement  of  Lactantins  (Inst.  Div.  iv.  21); 
but  this  view  is  contested  by  Zahn,  ace  Gtsch.  Kanon*,  ii. 
820-83*1,  particularly  pp.  827-828 ; Chase,  in  Hastings’ 
ISiUe  Diet.  iv.  776. 

Acts  if  Thomas. — This  is  one  of  the  earliest  and  most 
famous  of  the  Gnostic  acts.  It  has  been  but  slightly 
tampered  with  by  orthodox  ha  rid  a The  Gr*ek  and 

Latin  texts  were  edited  by  Bonnet  in  1883,  the  Greek 
also  by  James,  Apoc.  Anec.  ii.  28-45,  and  the  Syriac  by 
Wright.  Photius  ascribes  their  composition  to  Leucius 
Chariuus — therefore  to  the  2nd  century,  blit  Liftsius 
assigns  it  to  the  early  decades  of  the  3rd.  (Soe  Lipsius, 
Apokryphen  A postdgeschichten,  i.  225-347.) 

Teaching  of  the  Ticdvc  Apostles  (<].*>.). — This  important 
work  was  discovered  by  Philotlieos  Bryennios  in  Constanti- 
nople  and  published  in  1883.  Sinn-  that  date  it  lias  been 
frequently  edited.  The  bibliography  can  be  found  in 
SchafTs  and  in  Hu  mark's  editions.  The  book  divides 
itself  into  three  parts.  The  first  (i.-vi.)  contains  a body  of 
ethical  instruction  which  is  founded  on  a Jewish  and 
probably  pre-Christian  document,  which  forms  the  basis 
also  of  the  Epistle  of  Barnabas.  The  second  part  consists 
of  vii.-xv.,  an*l  treats  of  church  ritual  and  discipline  ; and 
the  thiol  part  is  eschatological,  anti  deals  with  the  Second 
Ailvent.  The  book  is  variously  dated  by  different 
scholars:  Zahn  assigns  it  to  the  years  a.p.  80-120  : Har- 
nack to  120-165  ; Lightfoot  anti  Funk  to  80-100  : Salmon 
to  120.  See  Salmon  in  Diet,  of  Christ.  Biog.  iv.  806-815. 

III. — Epistles. 

The  Abgarus  Epistles. — These  epistles  are  found  in 
Eusebius  (II.  E.  i.  3),  who  translated  them  from  the 
Syriac.  They  are  two  in  number,  and  purport  to  be  a 
petition  of  Abgar  I’chomo,  king  of  Edessa,  to  Christ  to 
visit  Kdesxa,  and  Christ's  answer,  promising  after  llis 
ascension  to  send  one  of  His  disciples,  who  should  “ cure 
thoo  of  thy  disease,  anil  give  eternal  life  and  peace  to  tlice 
and  all  thy  people."  Lipsius  thinks  that  these  letters 
were  manufactured  about  the  year  200.  (8iee  Diet.  Christ. 
Biog.  iv.  878-881,  with  the  literature  there  mentioned.)  The 
above  correspondence,  which  appears  also  in  Syriac,  is 
inwoven  with  tin?  legend  of  Addai  or  Thaddretis.  The 
best  critical  edition  of  the  Greek  text  will  lie  found  in 
Lipsius,  Acta  Apoetolorum  Apocrypha,  1891,  pp.  279-283. 

Pauline  Epistles  to  the  Laodicean*  and  the  Alexandrian*. 
— The  first  of  these  is  found  only  in  Latin.  ^ This, 
according  to  Lightfoot  (see  Colossians*,  272-298)  and 
Zahn,  is  a translation  from  the  Greek.  Such  an  epistle 
is  mentioned  in  the  Muratorian  canon.  See  Zahn,  op.  ext. 


ii.  566*585.  The  Epistle  to  the  Alexandrians  is  mentioned 
only  in  the  Muratorian  canon.  (Sets  Zahn,  ii.  586-592.) 

Thin l Epistle  of  Paul  to  the  Corinthians , and  Epistle 
from  the  Corinthian*  to  Paul. — These  letters,  which  are  still 
preserved  in  Armenian  and  Latin,  are  declared  by  Zahn  to 
belong  to  the  Acts  of  Paul.  See  Gesch.  Hamms,  ii.  592- 
61 L On  the  Latin  text  see  Carricre  and  Berger,  Corre- 
spondence ajx>cr.  de  S.  P.  et  (Us  Corinlhim* , 1891  ; Vetter, 
Der  ajntkryphe  3 Korintherbrief,  1894. 

IV.  —Apxalypses. 

The  five  apocalypses  in  Tischcndorf's  Apocalypses  A}*> 
nyphee,  1866 — Apoc,  Motif  (which  belongs  to  the  Adam 
literature),  Ajxx.  Esrre,  Apoc.  Pauli,  Apoc.  Johannis. 
Dormitio  Maria* — are  of  too  late  a date  to  be  considered 
here,  though  they  are  in  some  respect*  valuable  as  con- 
taining ancient  elements. 

Greek  Apocalypse  of  Baruch. — This  work  is  referred  to 
by  Origen,  De  Princip.  II.  iii.  6 : “ Denique  ctiam  Baruch 
prophet*  librum  in  assert  ionis  hujus  testimonium  vocant, 
quod  ibi  de  eeptem  mundis  vel  cadis  evidentius  indicator. r' 
This  book  survives  in  two  forms  in  Slavonic  and  Greek, 
i The  former  was  edited  by  Bonwetsck  in  1896,  in  the 
Xitehrichtcn  von  der  kiinigl . 6>l.  der  U'ii*.  :u  GbU.  pp. 
91-101;  the  latter  by  James  in  1897  in  Anecdota,  ii. 
84-94,  with  on  introduction  (pp.  lL-lxxi.).  Neither  work 
represent*  exactly  the  book  of  which  Origen  writes,  for 
the  Slavonic  mentions  only  two  heavens  and  the  Greek 
only  five.  As  the  original  work  is  based  on  the  Syriac 
Apocalypse  of  Baruch  and  the  Rest  of  the  Words  of  Baruch, 
its  composition  falls  between  a.i>.  136  and  200,  if  we 
accept  the  date  assigned  by  Rendel  Harris  to  the  latter. 
A German  translation  of  the  Greek  appears  in  Kautxach’a 
Apok.  u.  Pseud,  ii.  448-457. 

'Testament  of  Hczekiah. — This  writing  is  fragmentary, 
and  has  been  preserved  merely  as  a constituent  of  the 
Ascension  of  Isaiah.  To  it  belongs  iii.  13Mv.  18  of 
that  book.  It  is  found  under  the  above  name,  Atadijm? 
*E£«Kioi’,  only  m Cedrenus  i.  120-121,  who  quotes  par- 
tially iv.  12,  14,  and  refers  to  iv.  15-18.  This  evidence  is 
supported  by  i.  2 *-5®  of  the  book,  which  describes  the  con- 
tents of  Hezekiahs  Vision , ami  which  was  inserted  by  the 
editor  to  prepare  for  the  vision  recounted  in  iii.  13Mv.  18. 
This  vision  is  definitely  said  to  be  Hesekiah's  in  i.  2,  4, 
and  in  the  Greek  Legend,  i.  2,  which  is  built  on  the 
A /Tension  of  Isaiah.  The  book  may  have  in  part  a 
Semitic  background,  as  Semiticisms  are  found  in  iii.  27. 
It  was  written  between  a.r.  88  and  100.  The  ground  for 
the  earlier  date  is  furnished  by  the  form  of  the  Antichrist 
myth  which  it  attests.  We  have  here  Beliar  incarnated 
as* Antichrist  in  the  form  of  the  dead  Nero.  The  terminus 
ad  guem  is  supplied  by  iv.  13,  according  to  which  few  of 
the  personal  disciples  of  Christ  were  still  living  when  the 
author  wrote.  Hence  we  may  reasonably  fix  this  limit  at 
a.d.  100  at  latest.  Sec  Charles,  Ascension  of  Isaiah, 
1900.  (For  versions,  editions,  Ac.,  sec  section  on 
»•  Martyrdom  of  Isaiah,"  and  Charles,  Ascension  of  Isaiah, 
pp.  xvi*.,  xix.-xxviii. ).  This  work  gives  us  a sketch  of  the 
Church  at  the  close  of  the  1st  century.  It  bewails  the 
fewness  of  the  prophets,  the  prevalence  of  heresies,  and 
the  sad  declension  in  Christian  character.  It  touches 
incidentally  on  the  Guilds,  whose  object  was  to  keep 
1 lielievere  in  readiness  for  the  advent  of  Christ,  but  expect- 
ing actually  to  exjMsrience  first  the  dreaded  coming  of  the 
Antichrist  t 

Charles  of  II y staffs.—  This  eschatological  work  (A/j./m.i 
* Ycrramroe:  so  named  by  the  anonymous  5th -century 
writer  in  Buiwch,  Klaroe,  1889,  p.  95)  is  mentioned 
' in  conjunction  with  the  Sibyllines  by  Justin  (Apol. 

1 i.  20),  Clement  of  Alexandria  ( Strom,  vi.  5),  and  Lac- 
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tantius  (Inst.  VII.  xv.  19;  xviii.  2-3).  According  to  the  Ascension  of  Isaiah,  of  which  large  fragments  ore 
Lactantius,  it  prophesied  the  overthrow  of  Rome  and  the  preserved  in  the  Greek  Legend,  This  recension,  which 
advent  of  Zeus  to  help  the  godly  and  destroy  the  wicked,  preserves  several  passages  which  are  either  abbreviated  or 
but  omitted  all  reference  to  the  sending  of  the  Son  of  omitted  by  the  later  recension,  was  translated  into 
God.  According  to  Justin,  it  prophesied  the  destruction  Ethiopic  and  Latin.  Most  of  the  latter  version  is  lost, 
of  the  world  by  tire.  According  to  the  A jioert/ph  of  Paul,  The  original  work  was  used  by  Ignatius  and  the  author  of 
cited  by  Clement,  Hystas|>es  foretold  the  conflict  of  the  the  Actus  Petri  VercelUnses,  ami  in  |»rt  preserved  in 
Messiah  with  many  kings  and  His  advent.  Finally,  an  Epiphanius.  Accordingly  we  assign  its  composition  to 
Unknown  5th-century  writer  (see  Buresch,  Klaros,  1889,  j the  close  of  the  1st  century  a.d.  (For  the  various  texts, 
pp.  87-126)  says  that  the  Omelet  of  Hystnspc*  dealt  with  the  translation  and  interpretation,  tee  Charles,  Attention 
the  incarnation  of  the  Saviour.  The  work  referred  to  in  , of  Isaiah , 1900.)  The  Virion  of  Isaiah  is  valuable  for  the 
the  last  two  writers  has  Christian  elements,  which  were  knowledge  it  affords  us  of  lst-century  beliefs  in  certain 
absent  from  it  in  Lactantius’*  copy.  The  lost  oracles  were  [ circles  as  to  the  doctrines  of  the  Trinity,  the  Incarnation, 
therefore  in  all  probability  originally  Jewish,  and  subse-  i the  Resurrection,  and  the  Seven  Heavens.  (For  the  biblio* 
quently  re-edited  by  a Christian.  . graphy,  see  section  on  “ Martyrdom  of  Isaiah/’  p.  487.) 

Vision  of  Isaiah. — This  writing  has  been  preserved  in  its  Apocalypse  of  Peter. — Till  *1892  only  some  five  or  more 

entirety  in  the  A see  ns  ion  of  Isaiah,  of  which  it  constitutes  , fragments  of  this  book  were  known  to  exist.  These  are 
chaps,  vi.-xi.  Before  its  incorporation  in  the  latter  work  [ preserved  in  Clem.  Alex,  and  in  Macarius  Magees  (*•« 

it  circulated  independently  in  Greek.  Thus  we  have  ^ Hilgenfeld,  X.  T.  extra  Can.  iv.  74  ig^;  Zalin,  Qmk. 

independent  versions  of  these  chapters  in  Latin  and  ; Kant  ms,  ii.  818-819).  It  is  mentioned  in  the  Mura  tor  inn 

Slavonic.  In  the  course  of  its  incorporation  in  the  j Canon,  and  according  to  Eusebius  (H.  E.  vi.  14.  1)  was 

Attention  of  Isaiah  it  underwent  certain  changes  to  which  commented  on  by  Clement  of  Alexandria.  In  the  frag- 
we  shall  advert  later.  This  work  was  written  in  Greek,  ment  found  at  Akhmim  there  is  a prediction  of  the  last 
In  the  4th  century  two  distinct  recensions  of  this  work  things,  and  a vision  of  the  abode  and  blessedness  of 
already  existed.  Tin?  later  of  these,  which  contained  the  righteous,  and  of  the  abode  and  torments  of  the 
1 Cor,  ii.  9 in  xi.  34,  was  known  to  Jerome.  This  wicked.  For  further  information  see  the  editions  of 
recension  (now  lost)  was  translated  into  Latin  and  James,  Lods  (1892),  Harnnck,  and  Dieterich  (1893). 
•Slavonic.  The  earlier  recension  is  that  which  appears  in  (R-  h.  c.) 


Apolda,  a town  of  Germany,  in  the  grand-duchy  of 
Saxe  • \\  ei  mar,  9 miles  by  rail  E.  by  N.  from  Weimar. 
Population  (1885),  18,061 ; (1895), 20,798;  (1900),  20,352. 

Apostles,  Teach  ins:  of  the.  See  Teach- 
ing or  the  Apostles. 


Apostolical  Constitutions. —The  Apos- 
tolical Constitutions  (Ataraycu  or  AiaTa^tf  tCjv  ayimv 
ttircxrToAtaii'  Ita  KAjjrMrros  roc  ‘Vutpaitsv  iwurnorov  re  koi 
wo  A/to  v.  KatfoAixq  &&ur«raA/a)  arc  a collection  of  ecclesi- 
astical regulations  in  eight  Ixioks,  the  last  of  which  con- 
cludes with  the  eighty  live  Canons  of  the  Holy  Apostles. 
By  their  title  the  Constitutions  profess  to  have  boon  drawn 
up  by  the  apostles,  and  to  have  been  transmitted  to  the 
Church  by  Clement  of  Rome ; sometimes  the  alleged 
authors  are  represented  as  speaking  jointly,  sometimes 
singly.  From  the  first  they  have  boon  very  variously 
estimated ; tho  Canons , as  a rule,  more  highly  than  the 
rest  of  the  work.  For  example,  the  Trulian  Council  of 
Constantinople  ( <y u in i-sext u m ) a.d.  692  accepts  the  Canons 
as  genuine  by  its  second  canon,  but  rejects  the  Constitu- 
tions on  the  ground  that  spurious  matter  had  been  intro- 
duced into  them  by  heretics ; and  whilst  the  former  were 
henceforward  used  freely  in  the  East,  only  a few  portions 
of  the  latter  found  their  way  into  tho  Greek  and  oriental 
law-lxioks.  Again,  Dionysius  Exiguus  (c.  a.d.  500)  trans- 
laUnl  fifty  of  the  Canons  into  Latin,  although  under  the 
title  Canones  qui  diruntur  A/wstolorum , and  thus  they 
passed  into  other  Western  collections  ; whilst  the  Constitu- 
tions as  a whole  remained  unknown  in  the  West  until  they 
were  published  in  1563  by  the  Jesuit  Tumanus.  At  first 
received  with  enthusiasm,  their  authenticity  soon  came  to 
be  impugned  *.  and  their  true  significance  was  largely  lost 
-"If1  'f  aH  lt  Wan  to  be  realized  tliat  they  were  not  what 
they  claimed  to  be.  Vain  attempts  were  still  made  to  re- 
habilitate then,  and  they  were,  in  general,  more  highly  esti- 
mated in  England  than  elsewhere.  The  most  extravagant 
estimate  o all  wo*  that  of  Whiston,  who  calls  then,  ‘‘the 
most  sacred  standard  of  Christianity,  equal  in  authority  to 


the  Gospels  themselves,  and  superior  in  authority  to  the 
epistles  of  single  apostles,  some  parts  of  them  being  onr 
Saviour's  own  original  laws  delivered  to  the  apostles,  and 
the  other  ]>arts  the  public  acts  of  the  apostle*  ” (Historical 
preface  to  Primitive  Christianity  Revived,  pp.  85-86). 
Others,  however,  realized  their  composite  character  from 
the  first,  and  by  degrees  some  of  the  <*011111011601  documents 
became  known.  Bishop  Pearson  was  able  to  ray  that  “ tbe 
eight  books  of  the  Ajio&tolic  Constitutions  have  been  after 
Epiphanius’s  time  compiled  and  ]«tchwl  together  out  of 
the  tlidasoaliae  or  <loc trines  which  went  under  tbe  names 
of  the  holy  apostles  and  their  disciples  or  successors 
( Vind.  Ign.  i.  cap.  5) ; whilst  a greater  scholar  still. 
Archbishop  Usher,  had  already  gone  much  further,  and 
concluded,  forestalling  the  results  of  modern  critical 
methods,  that  their  compiler  was  none  other  than  the 
compiler  of  the  spurious  Ignatian  epistles  (Epp.  Potyc.  d 
Ign.  p.  lxiiL  f.,  Oxon.  1G44).  Tbe  Aix.stoiical  Constitu- 
tions, then,  are  spurious,  and  they  are  one  of  a long  senes 
of  documents  of  like  character.  But  we  have  not  reai.j 
gauged  their  significance  by  saying  tluit  they  are  spurious. 
They  are  the  last  stage  and  climax  of  h gradual  |»rocf»s  0 
compilation  and  crystallization,  so  to  sjieak,  of  unwritten 
church  rustom  ; and  a short  account  of  this  process  a 
show  their  real  importance  ami  value.  . 

These  documents  are  the  outcome  of  a tendency  which  1* 
found  in  every  society,  religious  or  secular,  at  some  ]*°1Dt 
in  its  history.  The  society  logins  by  living  ^ 
in  accordance  witli  its  fundamental  principles. 

By  degrees  these  translate  themselves  into  ap-  nature. 
propriate  action.  Difficulties  are  faced  and  solved 
as  they  arise  ; and  when  similar  circumstances  recur  t ic) 
will  tend  to  lie  met  in  the  same  way.  Thus  there  gro»s 
up  by’  degrees  a body  of  what  may’  be  called  rusluiiiar) 
law*.  Plainly,  there  is  no  jiartieular  l*>int  of  time  at  w 1 
this  customary  law  can  l»e  said  to  liave  begun.  To 
ap|x*nranee  it  was  there  from  the  first  in  solution 
gradually  crystallizes  out ; and  yet  it  is  being  continue-, 
mixlified  as  time  goes  on.  Moreover,  the  time  comes  w en 
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the  attempt  is  made,  either  by  private  individuals  or  by  ' Roman  synod.  (d)  The  so-called  Egyptian  Church 
the  society  itself,  to  put  this  “ customary  law  * into  writ-  Order,  now  extant  only  in  a fragmentary  Latin  version 
ing.  Now  when  this  is  done,  two  tendencies  will  at  once  recently  published  by  Hauler,  and  as  part  of  two 
show  themselves,  (a)  This  “ customary  law ” will  at  once  larger  collections;  the  former  (sometimes  called  the 
become  more  definite:  the  very  fact  of  putting  it  into  Egyptian  Church  Ordinances)  being  cc.  31-62  of  the 
writing  will  involve  an  effort  after  logical  completeness.  .Sehidic  Ecclesiastical  Canons,  and  the  latter  being stat.  21- 
Therc  will  be  a tendency  on  the  part  of  the  writer  to  71  of  the  Ethiopic  Statutes  of  the  Apples.  It  is  apparently 
fill  up  gape;  to  state  local  customs  as  if  they  obtained  of  the  end  of  the  3rd  century  or  beginning  of  the  4th. 
universally ; to  introduce  his  jiersonal  equation,  and  to  add  (e)  The  recently-discovered  Testament  of  the  Lord , which  is 
to  that  which  is  the  custom  that  which,  in  his  opinion,  somewhat  later  in  date,  and  likewise  depends  upon  the 
ought  to  be.  (b)  There  will  lie  a strong  tendency  to  fortify  Can  ones  Hippolyti  [Testament  of  the  Lord].  (/)  The 
tliat  which  has  been  written  with  great  names,  especially  in  so-called  Canons  of  Basil.  [On  the  relations  between  the 
days  when  there  is  no  very  clear  notion  of  literary  property,  four  last-named,  see  Canons  of  Hippolytus.J  (g)  The 
This  is  done,  not  always  with  any  deliberate  conscious-  Dulascalia  Apostolorum,  originally  written  in  Greek,  but 
ness  of  fraud  (although  it  must  be  clearly  recognized  that  known  through  a Syriac  version  and  a fragmentary  Latin 
truth  is  not  one  of  the  “ natural  virtues,”  and  that  the  one  published  by  Hauler.  It  is  of  the  middle  of  the 
sense  of  the  obligations  of  truthfulness  was  far  from  strong),  3rd  century — in  fact,  a passage  in  the  Latin  translation 
but  rather  to  emphasize  the  importance  of  what  was  written,  seems  to  give  us  the  date  a.p.  254.  It  emanates  from 
and  the  fact  that  it  was  no  new  invention  of  the  writer’s.  Palestine  or  Syria,  and  is  independent  of  the  documents 
In  a non-literary  age  fame  gathers  about  gTeat  names  ; and  already  mentioned  ; and  upon  it,  as  we  shall  see,  the  Con- 
that  which,  ex  hij}*>the*iy  lias  gone  oil  since  the  beginning  stitulions  themselves  very  largely  depend.  (A)  A number 
of  things  is  naturally  attributed  to  the  founders  of  the  of  shorter  fragments,  published  by  Lagarde,  Pitra,  and 
society.  Then  come  interpolations  to  ninke  this  ascription  others,  (t)  The  Apostolical  Constitutions. — At  a later 
more  probable,  ami  the  prefixing  of  a title,  then  or  sub-  date  various  collections  were  made  of  the  documents  above 
Bequently,  wdiich  states  it  as  a fact.  This  is  precisely  the  mentioned,  or  some  of  them,  to  serve  as  law-books  in 
way  in  which  the  Apostolical  Constitutions  and  other  different  churches — e.g.,  the  Syrian  Octateuch,  the  Egyptian 
kindred  documents  have  come  into  being.  They  are  at-  Heptateuch,  and  the  Ethiopic  SlnOdos.  These,  however, 
tempts,  made  in  various  places  and  at  different  times,  to  stand  on  an  entirely  different  footing,  since  they  are  simply 
put  into  writing  the  order  and  discipline  and  character  of  collections  of  existing  documents,  and  no  attempt  is  made 
the  Church ; in  part  for  private  instruction  and  odifica-  to  claim  apostolic  authorship  for  them, 
tion,  but  in  jxart  also  with  a view  to  actual  use ; The  Constitutions  themselves  fall  into  three  main  divi- 
frequently  even  with  an  actual  reference  to  particular  cir-  sions.  (i.)  The  first  of  these  consists  of  books  i.-vi.,  and 
cum  stances.  In  this  lies  their  imi>ortance,  to  a degree  throughout  runs  parallel  to  the  Didasealia.  CoeUot9 
which  has  scarcely  been  adequately  realized  yet  They  Bickell,  indeed,  held  tliat  this  latter  was  an 

contain  evidence  of  the  utmost  value  as  to  the  order  of  the  abbreviated  form  of  books  L-vi. ; but  it  is  now  agreed 

Church  in  early  days ; evidence,  however,  which  needs  to  on  all  hands  that  the  Constitutions  are  liased  on  the 
be  sifted  with  the  greatest  care,  since  the  jxirsonal  prefer-  Lhdascalia  and  not  vice  tersti.  (ii. ) Then  follows  book  vii.. 
ences  of  the  writer  and  the  customs  of  the  local  church  to  the  first  thirty-one  chapters  of  w’hich  aTe  an  adaptation  of 
which  he  belongs  are  continually  mixed  up  with  things  the  BulacJie , whilst  the  rest  contain  various  liturgical  forms 
which  have  a w ider  prevalence.  It  is  only  by  careful  of  which  the  origin  is  still  uncertain,  though  it  has  been 
investigation,  by  the  method  of  comparisons,  tliat  these  acutely  suggested  by  Achelis,  and  with  great  probability, 
elements  can  be  disentangled ; but  as  the  number  of  docu-  that  they  originated  in  the  schismatjcal  congregation  of 
inents  of  this  class  known  to  us  is  continually  increasing,  Lucian  at  Antioch,  (iii-)  Book  viii.  is  more  comjtosite, 
their  value  increases  even  more  than  proportionately.  And  and  falls  into  three  parts.  The  first  two  chapters.  wsps  \api- 
whilst  their  local  and  fugitive  character  must  he  fully  aparw,  may  be  based  upon  a lost  work  of  St  Hippolytus, 

recognized  and  allowed  for,  is  it  unjustifiable  to  set  them  otherwise  known  only  by  a reference  to  it  in  the  preface 

aside  or  leave  them  out  of  account  as  heretical,  and  there-  of  the  Latin  version  of  the  Egyptian  Church  Order ; 
fore  negligible.  and  an  examination  shows  tliat  this  is  highly  probable. 

It  will  be  sufficient  here  to  mention  shortly  the  chief  The  next  section,  cc.  3-27,  vepl  \etpoTovuZv,  and  cc.  28-46, 
collections  of  this  kind  which  came  into  existence  during  r<pi  navovutv,  is  twofold,  and  is  evidently  that  upon  w hich 
the  first  four  centuries  ; generally  as  the  work  of  the  writer  sets  most  store.  The  apostles  no  longer  q*cak 
otter  cot.  j)riv.lte  individuals,  and  having, ’at  any  rate,  no  jointly,  but  one  by  one  in  an  apostolic  council,  ami  the 
OHJI'  more  than  a local  authority  of  some  kind,  (a)  section  doses  with  a joint  decree  of  them  all.  They  sjieak 
The  earliest  known  to  us  is  the  DUlnchc  or  Teaching  of  the  of  the  ordination  of  bishops  (the  so-called  Clementine 
Twlvt  A fatten,  itself  compiled  from  earlier  materials,  and  Liturgy  is  that  which  is  directed  to  be  used  at  the  consecra- 
dating  from,  at  any  rate,  the  earlier  half  of  the  2nd  tion  of  a bishop,  cc.  5-1 5), of  presbyters,  deacons, deaconesses, 
century  [Teaching  of  the  Apostles}.  (6)  The  Apostolic  sub-deacons,  and  lectors,  and  then  pass  on  to  confessors. 
Church  Order  {apostolische  Kirckenordnung  of  German  j virgins,  widows,  and  exorcists  ; after  which  follows  a series 
writers) ; “ Ecclesiastical  Canons  of  the  Holy  Apostles  ” of  , of  cations  on  various  subjects,  and  liturgical  formula?, 
one  MS. ; Srntentiae  Ajtostolorum  of  Pitra  : of  the  3rd  \ With  regard  to  this  section,  all  that  can  be  said  is  that  it 
century,  and  emanating  probably  from  Uppier  Egypt.  Its  includes  materials  which  are  also  to  l.»e  found  elsewhere 
earlier  [art,  cc.  1-14,  dcinjnds  u|«n  the  JJidache,  and  the  . itt  the  Egyptian  Church  Order  anil  other  documents  already 
rest  of  it  is  a bonk  of  discipline  in  which  Harnaek  hus  spoken  of — and  that  the  precis*  relation  between  them  is 
attempted  to  distinguish  two  older  fragments  of  church  . at  present  not  determined.  The  third  section  consists  of 
la*'  (Texte  is  Unlcrt.  ii.  5).  (r)  Thu  so-called  Cananc*  the  A|»8tolic Canons  already  referred  to,  the  last  aud  most 

lHp/nlfti,  probably  Egyptian  or  ltoman  and  of  the  significant  of  which  places  the  Constitution*  and  the  two 
beginning  of  tlm  3rd  century.  It  will  be  observed  that  epistles  of  Clement  in  the  canon  of  Scripture,  ami  omits  the 
these  make  no  claim  to  apoBtolic  authorship ; but  other-  . Apocalypse.  They  arc  derived  in  [«rt  from  the  preceding 
"i«e  their  origin  is  like  that  of  the  rest,  unless  indeed,  ns  Constitutions,  in  part  from  the  canons  of  the  councils  of 
has  been  suggested,  they  represent  the  work  of  an  actual  , Antioch,  341,  Nicaea,  325,  and  possibly  Laodicaea. 
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A comparison  of  the  Constitutions  with  the  material  upon 
which  they  are  ba*ed  will  illustrate  the  compiler’s  method. 
('»)  To  begin  with  the  Dida*calia.  It  is  unmethodical 
and  badly  digested,  homiletical  in  style,  and  abounding  in 
Biblical  quotations.  There  is  no  precise  arrangement ; but 
the  subjects,  following  a general  introduction,  are  the  bishop 
and  his  duties,  penance,  the  administration  of  the  offerings, 
the  settlement  of  disputes,  the  divine  service,  the  order  of 
widows,  deacons  and  deaconesses,  the  poor,  Indiaviour  in 
persecution,  and  so  forth.  The  compiler  of  the  Constitu- 
tions finds  here  material  after  his  own  heart.  He  is  even 
more  discursive  and  more  homiletical  in  style  ; he  adds 
fresh  citations  of  the  Scriptures,  and  additional  explana- 
tions and  moral  reflexions ; and  ail  this  with  so  little 
judgment  that  he  often  leaves  confusion  worse  confounded 
in  iL  57,  where,  upon  a symbolical  description  of  the 
Church  as  a shcepfold,  he  has  superimposed  the  further 
symbolism  of  a ship).  (5)  Passing  on  to  books  viL  and  viii., 
we  observe  that  the  compiler’s  method  of  necessity  changes 
with  his  new  material.  In  the  former  liook  he  still  makes 
large  additions  ami  alterations,  but  there  is  less  scope  for 
his  prolixity  than  lief  ore  ; and  in  the  latter,  where  he  is 
no  longer  dealing  with  generalities,  but  making  actual 
definitions,  the  Constitutions  of  necessity  become  more 
precise  and  statutory  in  form.  Throughout  he  adopts  and 
adapts  the  language  of  his  sources  as  far  as  |xw;ibk\ 
“only  pruning  in  the  most  pressing  cases,”  but  towards 
the  end  he  cannot  avoid  making  larger  alterations  from 
time  to  time.  And  his  alterations  throughout  are  not 
m ule  aimlessly.  Where  ho  finds  things  which  would 
obviously  clash  with  the  customs  of  his  own  day,  he  un- 
hesitatingly modifies  them.  An  account  of  the  Passion, 
with  a curiously  fierverted  chronology,  the  object  of  which 
was  to  justify  the  length  of  the  Passion-tide  fast,  is  entirely 
revised  for  this  reason  (v.  14);  the  direction  to  observe 
Easter  according  to  the  Jewish  computation  is  changed 
into  the  exact  rontrary  for  the  same  reason  (v.  17);  and 
where  his  archetype  lapses  into  speaking  of  a lull  in  [icr- 
secution  he  naively  informs  us  that  the  Romans  have  now 
given  up  persecuting  and  have  adopted  Christianity  (vi.  2G), 
forgetting  altogether  that  he  is  s| making  in  the  character 
of  the  apostles.  Above  all,  he  both  magnifies  the  office  of 
the  Christian  ministry  as  a whole  and  alters  what  is  said 
of  it  in  detail  (for  example,  the  deaconess  loses  rank  not  a 
little),  to  make  it  agree  with  the  circumstances  of  his  dav 
in  general,  and  with  his  own  ideas  of  fitness  in  particular. 
It  is  here  that  his  evidence  is  at  once  most  valuable  and 
needing  to  l*»  used  with  the  greatest  care.  To  give  one 
striking  example  of  the  value  of  these  documents.  The 
(jtitumrs  / lippotyt l (vi.  43)  provide  that  one  who  lias  ltcen 
a confessor  for  the  faith  may  lx'  received  as  a presbyter  by  I 
virtue  of  his  confessorship  and  not  by  the  laying  on  of  the  ' 
b. shop's  hands;  but  if  he  be  chosen  a bishop,  he  is  to  l** 
ordained.  This  provision  posses  on  into  the  Egyptian 
Erdr*i'i*tioil  Cnnont  and  other  kindred  documents,  and 
even  into  the  TVifrunnfw/u  Dtmini.  But  the  correspond- 
ing  passage  in  the  Ap>stolii*al  Constitutions  (viii.  23) 
entirely  reverses  it : “ A confessor  is  not  ordained,  for  he 
is  so  by  choice  and  patience,  and  is  worthy  of  great  honour.  1 
* * * **llt  »f  there  lie  occasion,  he  is  to  be  ordained  either 
a bishop,  priest,  or  deacon.  But  if  any  one  of  the  eon- 
tessors  who  is  not  ordained  snatches  to  himself  any  such 
dignity  upon  account  of  his  confession,  let  the  same  person 
lx*  deprived  and  rejected  ; for  he  is  not  in  such  an  office, 
since  lie  has  denied  the  constitution  of  Christ,  and  is  worse 
than  an  infidel.” 

n*  ’f  ^ au^or  °f  *be  Constitutions,  and  what 
!.V  th  luk,rn?1  W1*!1  reKar<f  to  hiraf  (i.)  By  separating 

^ ! 7™  —I  frnn,  his  own  .uMition, 

“ at  on"  Iwomcs  clear  that  the  latter  are  the 


work  of  one  man  : the  style  is  unmistakable,  and  the 
method  of  working  is  the  same  throughout.  The  compiler 
of  l»ooks  i.-v».  is  also  the  compiler  of  books  vii., 
viii.  (iL)  As  to  his  theological  position,  different 
views  have  lieen  held.  Funk  suggests  Apollinari-  «***' 
anism.  which  is  the  refuge  of  the  destitute ; ami 
Achelis  inclines  in  the  same  direction.  But  the  affinities  of 
the  author  are  quite  otherwise,  the  most  pronounced  of  them 
being  a strong  subordinationist  tendency,  dental  of  a humaa 
soul  to  Christ,  and  the  like,  which  suggest  not  indeed  A nan- 
ism but  an  inclination  towards  Arianism.  Above  all,  his 
polemic  is  directed  against,  the  dying  heresies  of  the  3rd 
century  ; ami  he  writes  with  an  absence  of  constraint  which 
is  not  the  language  of  one  who  lives  amidst  violent  contro- 
versies or  who  is  conscious  of  being  in  a minority.  All  this 
]*ointa  to  the  position  of  a “ conservative  ” or  semi-Arian  of 
the  East,  one  who  belongs  perhaps,  to  the  circle  of  I.ueian  of 
Antioch  and  writes  before  the  time  of  Julian.  It  is  hard  to 
think  of  any  other  time  or  circumstances  in  which  a man 
could  write  like  this.  (in. ) The  indications  of  time  have  leen 
held  to  point  to  a different  conclusion.  On  the  one  hind, 
the  fact  that  the  attempt  to  rebuild  the  temple  by  Julian 
in  363  is  not  mentioned  in  vi.  24  points  to  an  earlier  date ; 
and  the  fact  the  aowiarat  are  not  mentioned  amongst  the 
church  officers  points  in  the  same  direction,  for  elsewhere 
they  are  first  mentioned  in  a rescript  of  Constantins  in 
A.D.  357.  On  the  other  hand,  in  the  cycle  of  feasts  occur 
the  names  of  several  which  are  probably  of  later  date — 
c.ff.y  Christmas  and  St  Stephen,  which  were  introduced 
ut  Antioch  c.  a.d.  378  and  379  respectively.  Again, 
Kpiphaniu*  (e.  A.n.  374)  appears  to  be  unacquainted  with 
it ; he  still  quotes  from  the  DUUucalia , and  elaborately 
explains  it  away  where  it  is  contrary  to  the  usages  of  hi* 
own  day.  But  as  regards  the  former  point,  it  if  possible 
that  the  Apostolical  Constitutions  actually  gave  rise  to  these 
festivals;  or,  on  the  other  hand,  that  the  two  passages  were 
subsequently  introduced  either  by  the  writer  himself  or  by 
some  other  hand,  when  the  last  book  of  the  Constitutions 
was  being  used  as  n law-book.  And  as  regards  the  latter, 
the  fact  that  Epiphanius  does  not  use  the  Constitutions  » 
no  proof  that  they  had  not  yet  been  compiled,  (iv.)  Asto 
the  region  of  composition  then  is  no  rnl  doubt* 
clearly  the  East,  .Syria  or  Palestine.  Many  indications 
are  against  the  latter,  and  Syria  is  strongly  suggested  *J 
the  use  of  the  Syro-Maeedonian  calendar.  Moreover,  too 
writer  represents  the  Roman  Clement  as  the  chance  ■ 
communication  between  the  apostles  and  the  Church.  T i.s 
fact  both  supplies  him  with  the  name  by  which  be  w 
commonly  known,  Pseudo-Clement,  and  also  furnishes  cot 
migration  of  his  Syrian  birth  : since  the  other  spurious 
writings  bearing  the  mime  of  Clement,  the  I/omdxt s » 
Rfognitiong,  are  likewise  of  Syrian  origin.  Moreow, 
spurious  Ignatian  epistles,  which  are  also  Syrian1dej*:ni 
throughout  upon  the  Constitutions,  (v.)  But  tins  is  n* 
all.  It  was  long  ago  noticed  that  Pseudo- Clement  fs 

a very  close  resemblance  to  Pseudo  - Ignatius*  Cs.  er, 
we  have  seen,  identified  them,  and  modern  criticism 
this  identification  as  a fact  (Logarde, Harnack,  hunk,  1 g j* 
man).  Lightfoot,  indeed,  still  hesitated  (Ap. 
i.  266  n.)  on  the  ground  that  Pseudo- Ignatius  occasioiwn.v 
misunderstands  the  Constitutions,  that  the  two  writ  £l 

the  Roman  succession  differently,  and  that  Pseudo- 
shows  no  knowledge  of  the  Christological  controvert 
Nickut,  But  as  regards  the  first,  of  these,  it  u i ra 
ease  of  condensed  citation  than  of  misinterpretation,  ^ 
second  is  explained  by  the  writer’s  carelessness  as 
in  other  passages,  and  all  are  solved  if  a const 
interval  of  time  claimed  between  the  coinpi-stion  o 
Constitutions  and  the  spurious  Ignatian  epistle*. 

It  is  clear  then  that  the  compiler  was  a Syrian,® 
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he  also  wrote  the  spurious  IgntiaD  epistles  ; he  was  like- 
wise probably  a semi-Arian  of  the  school  of  Lucian  of 
Antioch.  His  date  is  given  by  Harnack  as  a.d.  3 40-300, 
with  a leaning  to  340-343;  by  Lightfoot  as  the  Utter 
half  of  the  4th  century  ; by  lirightman,  370-900 ; and 
by  Funk  as  the  beginning  of  the  5th  century.  The  present 
writer  holds  to  the  tirst- named  of  these— 340-300. 

AtrnioRimw.— Ukltek,  Cougtilutioncs  A )x*t  client.  flnerini, 
1853.  — Lag  a hue.  Lidugcalia  .fjtostt Jorum  Hgriaoc.  Lips.  1854. — 
bl'SBKS.  Christianity  and  Maukimt,  vi.  ( — Analecta  nuU- ii  Jar  nu 
it.)  Loud.  1854.  An  tin  vat  U factory  attempt  to  reconstruct  the 
originid  (sleek  text  of  tbc  Didngcalux  by  Means  of  the  Svrinc  text 
and  the  Apostolical  Constitutions.-  Lag \nns.  CViuttldtumcJ  Apo- 
xto/orum.  Lip*,  et  I»nd.  1S62. — J.  It.  I’itha.  Juris  Kcdc&iast id 
f} meeorum  Hidoria  et  Jfo»nm*ntnt  i.  Kntnae.  1S<J4. — Hau.KR. 
I hilasca!  hie  Apodohrrunt  Fragmenia  Uctvmhm  Latina.  LipiiM, 
1900.  flee  ;ih*u  Bicreii.  GeachirJUe  (leg  fCirchrn rerhl*,  i.  Gitwn< 
IMS. — F,  X.  Hl'NK.  Die  a postal ischtn  Konsti tniionrn.  Rottcilh. 
1891. — Harxack.  Gcnrh udite  d.  allekristi.  Litlentlur,  i.  315  If. 
Lein.  1893.  — Bbpjhtmas.  Liluryitg  Eeutern  and  Western,  I. 
xvh.  ft  Oxford,  1S9G. — Actuals  iu  Haivk,  iUal- Eukykhpd  iJ, 
l.  734  f.,  Art.  “ Apoetolische  Koustitutioncu  uml  Kauones.” 
1S9A  (W.  E.  Ca) 

Appalachian  Mountains.  See  America, 
North. 

Appendicitis.— In  medical  nomenclature  the  ter- 
mination “itis”  is  used  to  signify  inflammation,  and  is 
arbitrarily  tacked  on  to  the  end  of  any  word,  whether  of 
Greek  or  Latin  origin.  On  this  principle  “ appendicitis 
lias  been  coined  to  designate  inflammation  connected  with 
that  part  of  the  intestine  which  is  known  as  the  “appendix.11 
There  is  no  reason  to  suppose  that  the  affliction  is  more 
common  than  it  used  to  be ; but  it  is  now  letter  understood 
and  more  frequently  recognized,  and  the  development 
of  modern  abdominal  surgery  has  brought  it  into  pro- 
minence. It  was  formerly  included  under  the  term  “ peri- 
typhlitis ’’ — that  is,  inflammation  connected  with  the 
" caecum,”  a portion  of  the  large  intestine,  —and  some 
authorities  still  prefer  that  term  as  more  scientifically 
accurate : but  it  is  now  generally  recognised  that  in  the 
vast  majority  of  cases  the  inflammation  begins  in  the 
appendix,  not  in  the  intestine  proper.  From  the  apjwndix 
it  extends  to  the  surrounding  peritoneum  and  sets  up 
a localised  peritonitis,  which  in  the  worst  cases  may  become 
general. 

The  appendix  is  a narrow  tube,  normally  about  the  size 
of  a goose  qui  1,  and  from  1 inch  to  5 or  6 inches  in 
length.  The  average  length  is  3 inches.  It  terminates 
iu  a blunt  point,  uiul  from 
its  worm- like  shape  is  called 
the  appendix  vermiform is.  It 
is  an  appendage  of  the  large 
intestine,  into  which  it  opens. 
It  is  not  known  to  perform 
any  functions,  and  is  re- 
garded as  the  degenerate 
relic,  surviving  iu  uuui  and 
other  mammals,  of  au  earlier 
form  of  intestine.  Owing 
to  its  shape,  character,  and 
situation  the  appendix  is 
frequently  the  seat  of  morbid 
changes.  They  have  been 
observed  in  one-third  of  a 
l«»iiqK  Ixtwww  nn» iw» YemnroRM  number  of  bodia  examined 
j*o»t  mortem.  Inflammation 
w set  up  in  various  ways.  Foreign  bodies  passing  down 
the  intestinal  canal  may  find  their  way  into  the  &|>pendix 
and  lodge  there.  This  was  formerly  believed  to  l>e  the 
chief  cause  of  mischief ; hence  the  warning,  familiar  to 
every  child,  against  the  danger  of  swallowing  cherry  stones 
and  other  small,  hard  objects.  Extended  knowledge,  how- 
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[ ever,  has  shown  that  such  foreign  bodies  arc  only  present 
in  a small  minority  of  cases.  More  frequently  the  tube  is 
found  blocked  by  hardened  faeces  or  undigested  particles 
of  food,  such  as  nuts,  cheese,  fibrous  vegetable  matter, 
anil  other  imperfectly  masticated  substances,  Sometimes 
calcareous  concretions  arc  formed  round  a nucleus  furnished 
by  some  small  body.  Inflammation  may  occur,  however, 
without  any  of  these  things.  The  tube  may  lie  twisted  or 
otherwise  strangulated,  leading  to  gangrene  ; or  the  orifice 
may  \ni  closed  in  a similar  manner,  so  that  the  tube 
becomes  greatly  distended  with  mucus,  which  can  find  no 
outlet ; or  ulceration  of  tulicrrulmis  origin  may  occur.  In 
all  cases  inflammation  started  in  the  appendix  is  liable 
to  spread  to  the  surrounding  membranes,  and  herein  lies 
the  gravity  of  the  affection. 

For  clinical  purposes  several  varieties  of  appendicitis 
may  conveniently  lie  distinguished  according  to  the  degree 
and  course  of  the  inflammation  : (1)  simple  inflammation, 
commonly  called  “catarrhal  (2)  ulcerative;  (3)  perfor- 
ative ; (4)  nslajwing ; (5)  chronic. 

The  symptoms  vary  accordingly  within  wide  limits, 
ranging  from  slight  pain  ami  sickness,  which  pass  off  in 
a day  or  two,  to  an  exceedingly  violent  illness,  which  may 
cause  death  in  a few  hours,  (1)  Simple  inflammation. 
In  a well-defined  case  the  onset  is  sudden.  Pain  is  felt 
in  the  belly,  low  down  on  the  right  side  (the  right  iliac 
fossa),  or  across  the  front ; it  is  often  described  as 
“ radiating.'’  There  is  some  fever,  the  temperature  rising 
to  101 1 or  102°  F.,  with  constipation,  nausea,  and  very 
likely  vomiting.  The  abdomen  is  tender  to  pressure,  and 
the  tenderness  may  be  referred  to  a particular  spot.  Foma 
swelling  may  also  be  made  out.  The  attack  lasts  for  two, 
three,  or  four  days,  and  then  subsides.  There  are,  how- 
ever, other  cow's  less  well  defined,  in  Avhicli  the  mischief 
pursues  a latent  course,  producing  little  more  than  a 
vague  abdominal  uneasiness,  until  it  suddenly  advances 
iuto  a more  violent  stage.  (2)  The  illness  assumes  a 
more  acute  form,  and  all  the  symptoms  are  more  seven*. 
There  may  lie  an  initial  rigor ; the  teuqierature  rises  to 
104 4 or  higher,  with  great  prostration,  severe  jhud,  and 
complete  loss  of  apjietite.  An  unphnsant  taste  in  the 
mouth  is  often  observed ; vomiting  may  jiersist  and 
liecomc  fjecal.  Abdominal  tenderness  is  more  marked 
and  general,  and  swelling  more  obvious.  The  jmtient  lies 
Avith  legs  drawn  up,  so  as  to  case  pressure  on  the  abdomen 
and  lessen  jiain.  The  attack  may  subside  or  go  on  to  the 

! .suppuration  and  the  formation  of  an  abscess.  (3)  If  the 
abawvss  break  into  the  general  abdominal  cavity,  there  is 
sudden  ami  violent  pain  with  collapse.  The  condition  is  CHS 
of  extreme  gravity.  Death  usually  follows  within  forty- 
eight  hours,  and  recovery  is  very  rare.  (4)  Some  persons 
are  subject  to  recurrent  attacks  of  appendicitis,  and  to  this 
variety  of  the  disease  the  term  “relapsing”  is  applied. 
Such  attacks  do  not  differ  in  character  from  those  pre- 
viously described.  They  are  no  doubt  due  to  some  stand- 
ing condition  of  the  appendix  coupled  with  imperfect 
jierforniance  of  the  digestive  functions,  but  they  only 
occur  at  intervals,  and  between  the  attacks  the  patient  is 
well.  (5)  The  chronic  form  of  appendicitis  differs  from 
the  relapsing  in  that  the  patient  is  never  well,  but  always 
suffers  from  more  or  less  uneasiness,  winch  is  liable  to 
develop  into  an  acute  attack. 

With  regard  to  treatment  it  is  obvious  that,  however 
mild  an  attack  may  l»e,  an  affection  liable  to  assume  such 
grave  forms  is  not  to  lie  trifled  with  and  demands  early 
medical  assistance.  In  the  milder  cases  the  measures 
indicated  are  rest  in  bed,  hot  fomentations  or  poultices  to 
the  abdomen,  and  opiates  to  relieve  pain  and  keep  the 
intestine  quiet.  Leeches  over  tin*  abdomen  give  much 
relief.  Food  should  be  hot,  fluid,  and  given  in  small 
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quantities.  Ice  and  milk  are  not  suitable.  Solid  food 
should  not  be  given  until  fever  ha*  abated  and  distinct 
improvement  set  in.  Great  care  should  lie  exercised  in 
the  administration  of  aperients,  and  as  this  is  a matter  ^ 
which  jwtients  or  their  friends  are  apt  to  take  into  their 
own  hands  it  is  necessary  to  give  an  emphatic  warning 
against  the  practice  so  long  as  the  symptoms  descrilied 
are  present.  The  safest  course  is  to  eschew  aperients 
altogether.  In  cases  of  moderate  severity  it  may  be 
desirable  to  open  the  bowels,  but  this  is  beet  accomplished 
by  enemata. 

In  the  majority  of  cases  the  foregoing  measures  will 
suffice,  but  when  the  attack  pursues  au  unfavourable 
course  the  question  of  operative  interference  arises.  There 
is  a considerable  difference  of  opinion  among  surgeons  on 
the  point.  Some  advocate  early  operation  in  all  ^ eases; 
others,  of  a more  conservative  tendency,  prefer  to  give  the 
inflammation  an  opportunity  of  subsiding  without  inter- 
ference, and  hold  that  in  uncomplicated  cases  it  only 
becomes  necessary  when  the  symptoms  persist  after  the 
fifth  day.  Perhaps  the  soundest  rule  is  to  operate  in  all  1 
doubtful  cases.  Removal  of  the  appendix  in  persons 
liable  to  recurrent  attacks  has  been  practised  with  great 
success,  and  may  be  regarded  as  one  of  the  triumphs  of 
modern  surgery.  The  danger  of  relapse  may,  however, 
be  guarded  against  by  leas  drastic  means.  Persons  who 
have  had  an  attack  should  attend  to  their  mastication  and 
be  careful  about  diet.  In  jmrticular,  they  should  avoid 
indigestible  substances,  and  counteract  any  tendency  to 
constipation.  Exercise  and  abdominal  massage  are?  re- 
commended, but  the  advisability  of  the  latter  is  open  to 
question. 

The  prognosis  in  appendicitis  is  generally  favourable. 
The  “case  mortality  ” is  believed  to  be  about  5 per  cent., 
but  in  the  graver  forma  it  is  very  much  higher.  Men  are 
said  to  be  more  liable  to  attack  than  women.  It  has 
been  suggested  that  some  constitutional  states,  such  as  a 
rheumatic  or  gouty  tendency,  predispose  to  appendicitis, 
but  the  theory  is  not  supported  by  any  substantial 
evidence. 

Affections  with  which  appendicitis  is  liable  to  be  con- 
founded are  acute  intestinal  obstruction,  typhoid  fever, 
renal  and  gall-stone  colic.  The  first  of  these  resembles 
it  most  closely,  and  diagnosis  is  sometimes  very  diffi- 
cult. In  typhoid  fever  the  characteristic  temperature, 
the  genera!  condition  of  the  patient,  and  the  presence  of 
delirium  are  differentiating  signs  of  importance ; in  renal 
and  gall-stone  colic  the  situation  and  more  paroxysmal 
character  of  the  pain  are  usually  distinctive.  (See  also 
Surgery.)  (a.  »a) 

Appenzell,  one  of  the  Swiss  cantons,  since  1597 
divided  into  the  two  half  cantons  of  Ausser  Rhoden  and 
Inner  Rhoden,  the  joint  total  area  of  which  is  161  "8  sq. 
miles.  Of  this  Ausser  Rhoden  claims  100£  sq.  miles,  97  8 
sq.  miles  being  classed  as  “productive/*  forests  covering 
18'1  sq.  miles,  and  vineyards  '01  m.  mile,  while  of  the 
2*7  “unproductive”  sq.  miles,  eternal  snows  cover  0*3  sq. 
mile.  Inner  Rhoden  lias  an  area  of  61*3  sq.  miles,  of 
which  56*7  sq.  miles  are  classed  as  “ productive/’  forests 
covering  2'7  sq.  miles,  while  of  the  “ unproductive " 4 '6 
sq.  miles  '38  is  occupied  by  eternal  snows.  The  populu- 
tion  of  Ausser  Rhoden  was  in  1880,  51,953;  iu  1888, 
54,109  ; and  in  1900,  55,284,  or  551  per  sq.  mile  ; of  Inner 
Rhoden  the  population  was  in  1880,  12,874;  in  1888, 
12,874  ; and  in  1900,  13,486,  or  220  per  sq.  mile.  The 
rate  of  density  in  the  former  is  only  exceeded  in  Switzer- 
land by  Geneva,  and  Basel  Stadt  (BAle  Ville).  In  1900 
there  were  in  Ausser  Rhoden  but  580  Italian  speaking  (in 
Inner  Rhoden,  78)  and  86  (in  Inner  Rhoden  only  4) 


French-speaking  inhabitants,  the  rest  being  German- 
speaking.  The  religious  statistics  are  as  follows  (1900), 
Ausser  Rhoden — Protestants,  49,741;  Romanists,  5501; 
Jews,  31;  Inner  Rhoden — Protestant*,  830;  Romanists, 
12,653. 

The  loftiest  point  in  the  canton  is  the  Santis,  8216 
feet,  now  crowned  by  an  observatory  and  an  inn.  The 
political  capital  of  Ausser  Rhoden  is  Herimu,  while 
that  of  Inner  Rhoden  is  Appenzell  Both  halves  of  the 
canton  still  preserve  their  primitive  democratic  assemblies. 
In  1897,  the  state  revenue  of  Ausser  Rhoden  was  640,162 
francs  (an  increase  of  100  per  cent,  since  1885),  and  the 
state  expenditure  613,337  franca  (an  increase  of  G1  per 
cent,  since  1885),  while  in  1898  the  surplus  was.  18,490 
francs ; the  state  debt  in  1897  was  nil.  In  189*,  Inner 
Rhoden  had  a state  revenue  of  181,932  francs  (an  increase 
of  nearly  72  per  cent,  since  1885),  and  a state  expenditure 
of  165,409  francs  (an  increaso  of  64  per  cent  since  1885), 
but  in  1898  there  was  a deficit  of  24,544  francs  ; m 189* 
there  was  no  public  debt  In  1899,  the  mountain  jwstures 
or  “alps”  of  Inner  Rhoden  were  168  in  number,  and 
capable  of  supporting  4008  cows,  while  the  capital  value 
was  put  at  2,682,955  francs ; accurate  statistics  have  not 
yet  been  published  as  regards  Ausser  Rhoden. 

Appenzell,  the  chief  town  of  the  above  canton, 
situated  in  Inner  Rhoden.  The  two  convents  are  both 
Capuchin,  that  of  the  men  dating  from 
the  women  being  a few  years  later  in  date.  The  Teufel 
flag  was  captured  from  the  Tyrolese  in  1406  at  Unit, 
near  Undeck.  In  1888,  the  population  of  Appenzell 
(which  is  rather  a large  village  than  a town)  was  44*-, 
and  in  1899  was  put  at  4369. 

Rekkkkncrs.  - AppemeUitckc  /rtArftScJcr.  3 we*  » 
1854.  Trogen.— Ebkl.  Sckildcrunp  d.  g***^*£?&. 
Leipzig,  vol.  i.  (17»8)  describes  App.— koMiT.  As 
•*&?*  AW  Jyp.,  Inner  Rhoden,  Sol taw 
Aplmzell.  London,  1895. — Zellweoxb. 

(to  1507).  6 vole,  in  11  part*.  Trogcn,  1830  38.  JMr  A ««• 

App.  Trogen,  1867.  (w-  A*  f 

Appleby,  a municijial  borough  (1885),  market-town 
and  county  town  of  Westmoreland,  England,  on  the  F en, 
13  miles  S.E.  of  Penrith,  in  the  Appleby  I^luimentao 
division  of  the  county.  Station  on  the  Midlan  11  • ' 

The  bridge  over  the  Eden  has  l>oen  rebuilt.  Two  weste) 
chapels  and  new  grammar  school  building*  arc 
erections.  Area,  1855  acres;  population  ( )»  * 

(1891),  1776;  (1901),  1764. 

Appleton,  .i  city  of  Wisconsin  1 

of  Outagamie  county,  situated  m 41  1®  «•  _ 

88*  24'  W.  long.,  at  an  altitude  of  * 18  feet,  in  the  e 
jiart  of  the  state,  at  the  Grand  Chute  on  Lower  ox  » 
which  supplies  excellent  water-power  for  lumber  I* 
manufactures.  The  plan  of  the  city  is  regu  ar, > * ^ flmj 
divided  into  six  wards.  It  is  entered  by  tl  *5®  u| 
North-western  and  the  Chicago,  Milwaukee,  ***  l 

railways.  It  is  the  seat  of  Lawrence 
city  received  its  name  from  Samuel  Apple  j^. 

one  of  its  founders,  and  a leading  .spirit  Jn  ® ' si>05  • 
lion  of  Lawrence  University.  Population  (1880), 
(1890),  11,869;  (1900),  15,085. 

Appomattox,  a village  °f  A,;,*— 
Virginia,  U.S.A.,  formerly  the  capital  . r4ilwav. 
in  southern  Virginia,  on  the  Norfolk  and  cj  1 
It  is  noted  as  the  scene  of  the  surrender  o , - ,CJ. 
northern  Virginia  under  General  I>ee  to  the  *■  * 
under  Grant  on  9th  April  1865.  „ 

Apportionment.-The  term  “ it 
is  used  in  law  in  a variety  of  senses.  -1U?  t<> 

is  employed,  roughly  and  with  no  technica  m*- 
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indicate  the  distribution  of  a benefit  (e.g.t  salvage),  or 
the  incidence  of  a duty  (t.g.,  obligations  as  to  the  main- 
tenance of  highways) ; (ii.)  In  its  strict  legal  interpreta- 
tion it  falls  into  two  classes,  “apportionment  in  respect  of 
estate  ” and  “ apportionment  in  respect  of  time.”  Where 
a lessee  is  evicted  from,  or  surrenders,  or  forfeits  posses- 
sion of  part  of  the  property  leased  to  him,  he  becomes 
liable  at  common  law  to  pay  only  a rent  ap|K>rtioned  to 
the  value  of  the  interest  which  he  still  retains.  So  where 
the  person  entitled  to  the  reversion  of  an  estate  assigns 
part  of  it,  the  right  to  an  ap]K>rtioned  part  of  the  rent 
incident  to  the  whole  reversion  j Kisses  to  his  assignee.  In 
each  of  these  cases  there  is  said  to  be  “apportionment  in 
respect  of  estate.”  Api>ortionment  of  this  description  may 
bo  brought  about  not  only,  as  in  the  cases  above  noted, 
by  the  act  of  the  parties,  but  also  by  operation  of  law,  or 
by  the  14  act  of  God  " (as,  for  instance,  where  part  of  an 
estate  is  submerged  by  the  encroachments  of  the  sea) ; 
and  to  the  same  category  belongs  the  apportionment  which 
takes  place  under  various  statutes  (e.g.,  the  Lands  Clauses 
Act,  1845),  when  land  is  required  for  public  purposes. 
Under  the  Apportionment  Act,  1870,  rents,  annuities, 
dividends,  and  other  payments  at  fixed  periods,  are  to  be 
considered  as  accruing  from  day  to  day,  and  to  be  appor- 
tionable  accordingly.  This  is  14  apportionment  in  respect 
of  time.”  The  cases  to  which  it  applies  are  mainly  cases 
of  either  (a)  apportionment  of  rent  duo  under  leases  where 
at  a time  between  the  dates  fixed  for  payment  the  lessor 
or  lessee  dies,  or  some  other  alteration  in  the  position  of 
parties  occurs ; or  (&)  ap|x>rtionmcnt  of  income  between  tho 
representatives  of  a limited  owner  and  the  remainderman 
when  the  limited  interest  determines  at  a time  between 
the  date  when  such  income  became  due.  (a.  w.  r.) 

Apulia,  Italian  Puglia , a territorial  division  of 
Italy,  stretching  from  Monte  Gargano  to  the  extremity 
of  the  “heel,”  and  embracing  the  provinces  of  Bari,  Foggia, 
and  Lecce,  with  an  area  of  7376  sq.  miles  and  a popula- 
tion of  1,589,064  (1881),  and  1,929,723  (1899).  It  is  a 
treeless  plain,  growing  corn  and  feeding  sheep,  the  prin- 
cipal wealth  of  the  inhabitants.  The  products  next  in 
importance  are  oats,  barley,  olives,  wine,  lemons,  oranges, 
tobacco,  and  figs.  Salt,  limestone,  and  other  building 
stone  are  extracted.  Wool  is  a source  of  wealth.  Dis- 
tilleries (66  in  1899,  producing  146,775  gallons  of  pure 
spirit),  olive-oil  mills,  the  manufacture  of  casks  ami 
porcelain,  iron  works  and  foundries  are  the  most  inijiortant 
of  the  industries.*  The  principal  ports  are  Brindisi, 
Gallipoli,  Taranto,  Bari,  Barletto,  Molfetta,  Manfrodonia, 
Trani,  Biaceglie,  Mola  di  Bari,  and  Monopoli.  Ajuirt  from 
these,  the  more  important  towns  are  Lecce,  Foggia, 
Bitonto,  San  Severe,  Cerignola,  Andria,  and  Terlizzi. 

A pure.  See  Orinoco. 

Apurimac,  an  interior  department  of  southern 
Peru,  with  an  area  of  8187  square  miles  and  a jjopulation 
officially  estimated  at  177,387  in  1896.  It  embraces  five 
provinces,  Andahuaylas,  Ahancay,  Cotabambas,  Aytnaraes, 
and  Antabamba.  The  princqial  towns  are  Andahuaylas 
and  Ahancay. 

Aquaria  for  a marine  flora  and  fauna,  which  in 
1875  (the  date  of  the  article  on  this  subject  in  the  ninth 
edition  of  this  Eticycln[iaxlia)  were  little  more  than 
domestic  toys,  or  show- places  of  a po|»ular  character, 
h.ive  of  late  years  not  only  assumed  a profound  scientific 
importance  for  the  convenient  study  of  anatomical  and 
physiological  problems  in  marine  botany  and  zoology,  but 
nave  also  attained  an  economic  value,  os  offering  the  best 
opportunities  for  that  study  of  the  habits  and  environment 


I of  marketable  food-fish  without  which  no  steps  for  the 
improvement  of  sea-fisheries  can  be  safely  taken.  The 
numerous  “zoological  stations”  which  have  sprung  up, 
chiefly  in  Europe  and  the  United  States,  but  also  in  the 
British  colonies  and  Japan,  often  endeavour  to  unite  these 
two  aims,  and  have  in  many  cases  become  centres  of  ex- 
I i*erimental  work  in  problems  relating  to  fisheries,  as  well  as 
in  less  directly  practical  subjects.  Of  these  stations,  the 
oldest  and  the  most  important  is  that  at  Naples,  which, 
though  designed  for  purely  scientific  objects,  also  en- 
courages popular  study  by  means  of  a public  aquarium. 
The  following  account  of  this  station  from  the  jten  of  Dr 
Giesbrecht,  a member  of  the  staff,  will  serve  to  show  the 
methods  and  aims,  and  the  complex  and  expensive  equip- 
ment of  a modem  aquarium  : — 

Tho  zoological  station  at  Naples  is  an  institution  for  tho  advance- 
ment of  biological  science — that  is,  of  comparative  anatomy,  zoology, 
botany,  physiology.  It  serves  this  end  bv  providing  the  biologist 
with  the  various  objects  of  his  study  and  the  necessary  appliances  ; 
it  is  not  a teaching  institution.  Tho  station  was  founded  by  Dr 
Anton  Dohrn,  and  ortened  in  the  spring  of  1874  ; it  is  the  oldest 
and  largest  of  all  biological  stations,  of  which  there  arc  now  about 
thirty  in  existence.  Its  two  buildingB  are  situated  near  the  sea- 
shore in  tho  western  town  park  (Villa  Nazionale)  of  Naples.  Tho 
older  and  larger  one,  33  metres  long,  2t  rn.  deep,  16  in.  high, 
contains  on  the  ground  floor  the  aquarium,  which  is  open  to  the 
nublie.  On  the  first  floor  there  is,  facing  south,  the  principal 
library,  ornamented  with  fresco  paintings,  and,  facing  north,  a 
large  hall  containing  twelve  working  tables,  several  smaller 
rooms,  and  the  secretarial  oflices.  On  the  second  floor  is 
the  physiological  laboratory,  and  on  the  third  floor  the  small 
library,  a hall  with  several  working  tables,  and  tho  dark  rooms 
used  iu  developing  photographs.  The  ground  floor  of  the  smaller 
building,  which  was  finished  in  1887,  contains  the  rooms  in  which 
the  animals  are  delivered,  sorted,  and  preserved,  and  the  fishing 
tackle  kept,  together  with  the  workshop  of  the  engineer ; on  the 
first  and  second  floors  are  work-rooms,  amongst  others  the  botanical 
laboratory  ; on  tho  third  floor  are  store-rooms.  In  the  basement 
of  both  buildings,  which  is  continued  underneath  the  court,  there 
aro  sea-water  cisterns  and  filtere,  engines,  and  store-rooms.  The 
materials  for  study  which  the  station  offers  to  the  biologist  are 
! specimens  of  marine  animals  and  plants  which  abound  in  the 
western  part  of  the  Mediterranean,  and  especially  in  tho  Gulf  of 
Naples.  To  obtain  these,  two  screw-steamers  and  several  rowing 
boats  are  required,  which  are  moored  in  the  harbour  of  Mergollina, 
situated  close  by.  The  larger  steamer.  Johannts  JI tiller  (15  m. 
long,  2 i m.  wide,  1 m.  draught),  which  can  steam  eight  to  ten 
English  miles  per  hour,  is  provided  with  a steam  dredge  working 
to  a depth  of  eighty  fathoms.  From  the  small  steamer,  Frank 
Balfour,  and  the  rowing  boats,  the  fishing  is  done  by  means  of 
tow-nets.  Besides  these  there  are  fishermen  and  others  who 
daily  supply  living  material  for  study.  The  plankton  (small 
floating  animals)  ia  distributed  in  tho  morning,  other  animals 
os  required.  The  animals  brought  in  by  the  fishermen  are  m 
once  distributed  amongst  the  biologists,  whereas  the  material 
brought  up  by  tho  dredges  is  placed  in  flat  revolving  woodcu 
vessels,  so  as  to  give  the  smaller  animals  time  to  come  out  of 
their  hiding  • places.  The  students  who  work  in  the  station 
have  the  first  claim  on  specimens  of  plants  and  animals  ; 
but  specimens  arc  also  supplied  to  museums,  laboratories,  and 
schools,  and  to  individuals  engaged  in  original  research  else- 
where. Up  to  the  present  time  about  JOOO  such  parrels  have 
been  despatched,  ami  not  infrequently  live  specimens  of  animals 
are  sent  to  distant  places.  This  side  of  the  work  has  been  of  very 
great  value  to  science.  The  principal  appliances  for  study  with 
w hich  the  station  provides  the  biologist  are  work-rooms  furnished 
with  the  apparatus  and  chemicals  necessary  for  anatomical  research 
and  physiological  experiments  and  tanks.  Every  student  receives 
a tank  for  his  own  special  use.  Tho  large  tanks  of  the  principal 
aquarium  are  also  at  nis  disj-oeal  for  purposes  of  observation  and 
experiment  if  necessary. 

Tho  water  in  the  tanks  is  kept  fresh  by  continual  circulation, 
and  is  thus  charged  with  the  oxygen  necessary  to  the  life  of  the 
organisms.  It  is  not  punqwd  into  the  tanks  directly  from  the 
sea,  but  from  three  large  cisterns  (containing  300  cubic  metres), 
to  which  it  again  returns  from  the  tanks.  The  water  wasted  or 
evaporated  during  this  process  is  replaced  by  new  water  pumped 
into  the  cisterns  directly  from  the  sea.  The  water  flows  from 
the  large  cisterns  into  a smaller  cistern,  from  which  it  is  dis- 
tributed by  means  of  an  electric  pump  through  vulcanite  or 
lead  pipes*  to  the  various  tauks.  The  water  with  which  tho 
tanks  on  the  tipper  floors  are  filled  is  first  pumped  into  large 
wooden  tanks  placed  1 -encash  tho  roof,  thvncc  it  flows,  uudtr 
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aquaria 

a'niMt  constant  pressure,  into  the  tanks.  The  water  circulated  | in  ti  condition  healthy  enough  to  breed.  Much  expert- 
i„  this  manner  contains  by  far  the  Urgent  nund.-r  of  such  ,.[ice,  however,  has  lareti  gained  of  lute  _vears.it  consiikmiilo 
animal*  a*  are  capable  of  living  in  captivity  in  good  conditiou.  both  at  home  and  abroad,  in  Marling  a marine 

3 '"10  of  then,  even  increase  at  an  »nd«i»M«  rate  »nd  It  some-  of  whate  ,,r  ^ it  should  be  obvious  that  the 

!™UwLPI*t^  S ra  tet  consideration  must  be  a supply  of  the  purest  potaihle 

arnn^wients  for  cleaning.  For  the  cultivation  of  very  il.-ltcatc  Water,  os  fret-  as  may  be,  not  only  from  laud  drainage  ami 
animals  it  is  nut-vs-uiry  to  keep  th^  water  atwolutely  five  from  ^ l,ut  also  from  such  suspended  matters  as  chalk, 
harmful  hvteria ; for  this  purpose  large  wnd-filten  hjw: lately  . idcaUy  and  economically 

bean  placed  in  the  system,  through  which  the  water  n***ea  alter  nm.  sami,  or  rauu.  * “ ■ t t t k™-  i,:„l 

leaving  che  cisterns.  Each  of  the  smaller  cisterns,  which  are  fixed  secured  by  placing  the  station  a few  feet  abovt  high- 
in  til  l work-rootm,  consists  of  two  water-tanks,  pla-cd  one  above  vvater  mark,  in  as  sheltered  ft  position  as  posable,  on  a 


““■Fire 

which 
fr.»nt  portion  alon: 


twonty-six  tanks  of  the  public  aquarium  (the  largest  of  ] ^ a't,  inland  aquarium  (Berlin,  Hamburg),  given  {tore 
contain.  112  cubic  metres  of  water)  have  slune  wafls,  the  ^ instance,  excellent  if  less  com- 

vvrtion  shin,  bsiug  mvl*  of  gU®.  An  the  tanks  hold  » ^ [nay  nevertheless  1*  obtained.  The  not 

consideration  is  the  method  by  which  oxygen  is  to  he 
supplied  to  the  organisms  in  the  nquurium.  Of  the  two 
methods  hitherto  in  use,  that  of  pumping  a jet  <>  air 
into  tanks  otherwise  stagnant  or  nearly  so 
w hile  supplying  sufficient  oxygen,  has  so  n»»y  other  dis- 
advantages; that  it  has  not  been  employed  regularly  in 
any  of  the  more  modern  aquaria.  It  is,  howeveqsOU 
useful  in  aerating  quite  small  bodies  of  water  in  *»>™ 
hardy  and  minute  organisms  ran  be  isolated  and  kep 
nniy.  . I under  control.  In  the  other  method,  now  in  general  u«. 

The  library  contains  about  9000  volumes,  which  students  use  | ^ 0f  Wlter  under  pressure  fulls  on  to  the  surr  ace 

SUSS  of  the  tank ; this  «arr£  down  with  it  a more  than 


very  larg.i  number  of  animals  in  proportion  to  the  quantity  ol 
water,  th?y  require  to  be  well  aerated.  The  pipes  through  which 
tf»i»  water  is  conducted  are  th?reforo  placed  aliove  the  surface  of 
the  water,  au  I the  fresh  supply  is  driven  through  them  under 
strong  pressure.  A large  quantity  of  air  in  the  form  of  fino 
bubbles  is  thus  taken  to  the  bottom  of  the  tank  and  distributed 
through  tho  entire  mass  of  water.  Should  the  organisms  which 
it  is  desired  to  keep  alive  1m  very  minute,  there  is  a danger  of  their 
bring  washed  away  by  the  circulating  water.  To  obviate  this, 
cither  the  water  which  (lows  away  Is  passed  through  a strainer,  or 
the  wa:«r  is  not  chingod  at  all,  air  being  driven  through  it  by 
m 'in -»  of  an  apparatus  put  into  motion  by  the  drinking-water 


with  the  help  of  a slip  catalogue,  arranged  according  to  authors. 
The  station  has  published  at  intervals  since  1S79  two  periodicals  ! 
treating  of  the  organisms  of  tha  Mediterranean.  One  is  Fauna 
u ul  Flora  r Its  (rxtJf'S  rw  Xeaptl,  the  other  Utilheilungen  auMcltr 
Zoolajtfh'u  Slit  ton  zu  J Veaprl.  Tho  former  consists  of  mono- 
graphs in  which  apodal  groups  of  animal*  and  plants  arc  most 
exhaustively  treated  and  tho  Mediterranean  species  portrayed 
according  to  life  in  natural  colours  ; up  to  the  present  tune 
twenty -one  zoalo'ical  and  fivo  botanical  monographs  ha\e  ap- 
peared, making  altogether  1200  4to  ah«wt-«  with  altout  400  plans. 
Of  the  .1  fiWieiluni'n,  which  contain  smaller  articles  on  organisms 
of  tho  Mediterranean,  fourteen  volumes  in  8vo  have  been  pub- 
lished. The  station  also  publishes  a Zoolorjixker  Juhretbturht,  1 
which  at  first  treated  of  the  entire  field  of  zoology,  but  since  1S4SG 
has  been  confined  principally  to  Comparative  Anatomy  and 
Ontogeny  ; it  appear*  eight  to  nine  months  after  the  end  of  the 
year  reparted.  The  davit  la  the  Ajuarium,  with  its  descriptions 
an  1 nutmrotts  pictures,  is  meant  to  give  tho  lay  visitor  an  idea  of 
the  marine  animal  world. 

Tber.»  are  abo  it  forty  o [finals,  amongst  them  six  zoologists, 
on?  physiologist,  one  sojreuary,  two  draughtsmen,  one  engineer. 
The  station  w a private  institution,  ojwn  to  biologists  of  all 
nations  under  the  following  conditions:  there  are  agreements 
with  the  Governments  of  Austria,  Baien,  Bavaria,  Belgium, 
Hamburg,  Holland,  Hesse,  Italy,  Prussia,  Russ  in,  Saxony, 
Switzerland,  Hungary.  W n r tenth nrg,  the  province  of  Naples,  and 
tho  Universities  of  Cambridge,  Oxford,  Straasburg,  Columbia 
Callage  New  York),  and  the  British  Association  for  tho  Advance- 
ment of  Science,  the  Smithsonian  Institute,  and  a society  of 
women  in  the  United  States  of  North  America  (formerly  also  with 
M ilgitrU,  Rumania,  Spain,  t!ie  Academy  of  Sciences  in  Berlin, 
Williams  College,  University  of  Penmyl  vanio\  by  virtue  of  which 
the  Governments  and  corporate  bodies  named  have  the  right,  on 
piymeiit  of  £10®  per  ann  un,  to  send  a worker  to  the  station; 
this  places  at  his  disposal  a “table"  or  workplace,  furnished 
with  all  tho  necessary  appliance.*  and  materials  as  set  down  in  the 
a'lvemeut.  At  present  there  are  agreements  for  thirty-three 
tables,  and  since  the  foundation  of  the  station  Hourly  1200 
biologists  have  worked  there.  The  current  expenses  arc  paid  out 
of  the  table-rents,  the  entrance  fees  to  the  nub  ie  aquarium,  an  l 
an  auinul  subventi  >u  ptid  by  the  German  Empire. 

In  England  a .station  on  similar  lines,  but  on  a smaller 
scale,  is  m tint  tilled  at  Plymouth  by  the  Marine  Biological 
A-*'  iciat.on  of  the  United  Kingdom,  with  the  help  of 
subsidies  from  tha  Government  aiul  tlie  Fishmongers’ 
Company. 

Little  difficulty  is  oxjierienced  in  maintaining,  breeding, 
and  rearing  fresh -water  animals  in  captivity,  but  for 
m uiy  various  reasons  it  is  only  by  unremitting  attention 
and  foresight  tliat  most  marine  animals  can  be  kept  even 
alive  in  aquaria,  and  very  few  indeed  can  be  maintained 


sufficient  sir-supply,  analysis  showing  in  some  <w"  » 
higher  percentage  of  oxygen  in  aquarium  water  than 
i the  open  sea.  , . 

This  water  supply  is  best  effected  hy  gmv.t)  f«« 
reservoirs  placed  above  the  tanks,  but  may  , 

achieved  by  direct  pumping  from  low  reservoirs  or  from  tta 

sea  to  the  tanks.  Provided  that  an  mlirmtad  supply  « 
pure  water  can  bo  obtained  cheaply,  the  over  0 , 

tanks  is  best  run  to  waste  ; but  in  aquaria  less  f^'™* 
placed,  it  returns  to  a storage  low-level  n*e  ’ , 

which  it  is  again  pumped,  thus  circulating  round  and 
I Maples,  Plymouth).  The  storage  *-« 

all  cases  very  large  in  comparison  b"'^^ 

in  circulation  ; if  practicable,  they  should  be 
rock,  and  lined  with  the  best  cement.  T^ere  .»  no  rra^o 
why  they  should  not  be  shallow,  excised  to  h*t  Wd  . 

1 and  cultivated  as  rock-|mols  by  the 
wmls  and  small  animals,  but  they  must  the  , tion 
from  rain,  eold,  and  dust.  The  jutm]*  u > 
will  be  less  likely  to  kill  minute  animals  if  of  the  p b 
or  ram  ty|s-,  rather  than  rotary,  and  shoutd  la  * 
metal  or  one  of  the  new  bronze-alloys  which  hie* 
in  salt  water.  For  the  circulating  P'|ks ^ 
liave  Is-en  tried.  Vulcanite  is  not  only  e.v]  . 
brittle,  but  has  other  disadvantages  ; eommoa 
coated  internally  with  cement  or  asphalt,  ^ l vn 
ternally,  with  all  unions  and  joints  oouientc-U  bave 
used  wdth  more  or  less  success.  Prolmbly 
common  lead  piping,  the  joints  being  p ‘ 
lead  ; water  should  be  circulated  through  such  PV«£ 
| they  become  coated  with  insoluble  car  >ona  , 
time  before  animals  are  put  into  the  JV ■ _ _iaje  with 
installations  glass  may  be  used,  the  join 


marine  glue  or  other  suitable  cement.  ^ 

In  building  the  tanks  themselves,  rej,  .-  tanks  for 

H intcnded  forrfmwtauks^ 


to  their  social  purpose*. 

l»opular  admirati<*n,  or  for  me  »w*j  w T ^^llnarv  sek-n- 
must  be  large  with  a plate-glam  front ; for  1(rcfCf»Uc 
.1--  .kll  aides  oixiquc  an.  pn-i 


tine  work  small  tanks  witu  au  - -j^jacter, 

from  every  |»omt  of  view.  According  . brickwork, 

size,  and  position,  fixed  tanks  iiui)’  " , a»n»e#t; 

masonry,  or  rock,  coated  in  each  case 
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asphalting  the  sides  offers  no  particular  advantages,  and 
often  gives  rise  to  great  trouble  and  expense.  AJ1  mate- 
rials, and  especially  the  cements,  must  be  of  the  finest 
quality  procurable.  For  smaller  and  movable  tanks, 
slate  slabs  bolted  or  screwed  together  have  some  dis- 
advantages, notably  those  of  expense,  weight,  and  brittle- 
ness, but  are  often  used.  Better,  cheaper,  and  lighter,  if 
leas  permanent,  are  tanks  of  wood  bolted  together,  pitched 
internally.  Glass  bell-jars,  useful  in  particular  csuscs,  \ 
should  generally  have  their  sides  darkened,  except  when  j 
required  for  observation.  Provision  should  always  be 
made  for  cleaning  every  part  of  the  tanks,  pipes,  nnd  ! 
reservoirs ; all  rock-work  in  tanks  should  therefore  be 
removable.  As  regards  the  lighting  of  fixed  tanks,  it 
should  always  Imj  directly  from  above.  In  all  tanks  with 
glam  sides,  whether  large  or  small,  as  much  light  as 
] possible  should  be  kept  from  entering  through  the  glam ; 
otherwise,  with  a side-light,  many  animals  become  restless, 
and  wear  themselves  out  against  the  glass,  affected  by 
even  so  little  light  as  comes  through  an  opposite  tank. 

In  cases  where  distance  from  the  sea  or  other  causes 
make  it  impracticable  to  allow  the  overflow  from  the  tanks  , 
to  run  to  waste,  special  precautions  must  Ik*  taken  to  keep  . 
the  water  pure.  Chemically  shaking,  the  chief  character 
of  the  water  in  an  aquarium  circulation,  when  compared 
with  that  of  the  open  sea,  lies  in  the  excessive  quantity  of 
nitrogen  present  in  various  forms,  and  the  reduced  alka- 
linity ; these  two  being  probably  connected.  The  excess  j 
of  nitrogen  is  referable  to  dead  animals,  to  waste  food,  ■ 
ntid  to  the  excreta  of  the  living  organisms.  The  first  two 
of  these  sources  of  contamination  may  lie  reduced  by  care 
and  cleanliness,  and  by  the  maintenance  of  a flow  of  water 
sufficient  to  prevent  the  excessive  accumulation  of  sediment 
in  the  tanks.  The  following  experiment  shows  the  rapid 
rise  of  nitrogen  if  unchecked.  A tank  with  a considerable 
fauna  was  isolated  from  the  general  circulation  and  aerated 
by  four  air -jets,  except  during  hours  121-166  of  the 
experiment ; column  I.  show's  per  100,000  the  nitrogen  j 
estimated  as  ammonia,  column  II.  the  total  inorganic 
nitrogen : — 


Sea  water  at  source  of  original 

supply 

Aquarium  water  in  tank  at  com- 
meuoenMDt  of  experiment 
After  22£  hour* 
m 75  * » * • 

,,  D3  • - • • 

m 121J  . 
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During  this  time  the  alkalinity  was  reduced  to  the  j 
equivalent  of  30  mg.  CaCO*  |K*r  litre,  ocean  water  having 
an  alkalinity  equivalent  to  50-5.)  mg.  l>er  litre.  It  has 
lwn  suggested  that  the  organic  nitrogen  becomes  oxidized 
into  nitrous,  then  into  nitric  acid,  which  lowers  the 
carbonate  values.  A great  deal  of  reduction  of  this 
nitrogenous  contamination  can  lx*  effected  by  filtration,  a 
method  first  introduced  successfully  at  Hamburg,  where  a 
most  thriving  aquarium  has  been  maintained  by  the  local 
Zoological  Society  for  many  years  on  the  circulation  prin- 
ciple, new  water  being  added  only  to  eonijiensate  for  waste 
and  evaporation.  The  filters  consist  of  open  double  boxes, 
the  inner  having  a bottom  of  perforated  slate  ou  which 
rests  rough  gravel ; on  the  latter  is  fine  gravel,  then 
coarse,  and  finally  fine  sand.  Filtration  may  be  either 
upwards  or  downwards  through  the  inner  box  to  the  outer. 
Such  filters,  intermlatrd  between  tanks  and  reservoir,  have 
been  shown  by  analysis  to  stop  a very  large  proportion  of 
nitrogenous  matter.  It  is  doubtful  whether  aquarium 


water  will  not  always  show  an  excess  of  nitrogenous 
compounds,  but  they  must  he  kept  down  in  every  way  pos- 
sible. In  small  tanks,  well  lighted,  sea-weeds  can  be  got 
to  flourish  in  a way  that  has  not  been  found  practicable 
in  large  tanks  with  a circulation  ; these,  with  Lnmelli- 
brauchs  and  small  Crustacea  as  scavengers,  will  lie  found 
useful  in  this  connexion.  Slight  or  occasional  circulation 
should  be  employed  here  also,  to  remove  the  film  of  dust 
and  other  matters,  which  otherwise  covers  the  surface  of 
the  water  and  prevents  due  oxygenation. 

In  such  small  tanks  for  domestic  use  the  fauna  must 
be  practically  limited  to  bottom-living  animals,  but  for 
purposes  of  research  it  is  often  desired  to  keep  alive 
larval  and  other  surface -swimming  animals  (plankton). 
In  this  case  a further  difficulty  is  presented,  that  of  ltcl]«- 
ing  to  suspend  the  animals  in  the  water,  ami  thus  to 
avoid  the  exhaustion  and  death  which  soon  follow  their 
unaided  efforts  to  keep  off  the  bottom ; this  duty  is 
effected  in  nature  by  sj»ecific  gravity,  tide,  and  surface 
current.  In  order  to  deal  with  this  difficulty  a simple  but 
efficient  apparatus  lias  been  devised  by  Mr  E.  T.  Browne  : 
a “plunger,"  generally  a glass  plate  or  filter  funnel,  moves 
slowly  up  and  down  in  a bell  jar  or  other  small  tank,  with 
a period  of  rest  between  each  stroke  ; the  motive  power  is 
obtained  through  a simple  bucket-and-siphon  arrangement 
worked  by  the  overflow  from  other  tanks.  This  appa- 
ratus  (first  used  at  the  Plymouth  Laboratory  of  the 
Marine  Biological  Association  in  1^97,  and  since  intro- 
duced into  similar  institutions),  by  causing  slight  eddies 
in  the  water,  keeps  the  floating  fauna  in  suspension, 
and  has  proved  very  successful  in  rearing  lame  ami  in 
similar  work.  n-  Fo) 

Aqueduct. —The  terra  aqueduct,  although  pro- 
perly including  artificial  works  of  even1  kind  by  means  of 
which  water  is  conveyed  from  one  place  to  another,  is 
generally  used  in  a more  limited  sense.  It  is,  in  fad, 
rarely  employed  except  in  cases  where  the  work  is  of  con- 
siderable magnitude  and  importance,  and  where  the  water 
flows  naturally  by  gravitation. 

The  most  important  purpose  for  which  aqueducts  are 
constructed  is  that  of  conveying  pure  water,  from  sources 
more  or  less  distant,  to  large  masses  of  jiopula* 
tion.  Where  towns  are  favourably  situated  the  * 
aqueduct  may  be  very  short  and  its  cost  bear  sapply, 
a relatively  small  proportion  to  the  total  outlay 
upon  a scheme  of  water  supply,  but  where  distant  sources 
have  to  lx?  relied  upon  the  cost  of  the  aqueduct  becomes 
one  of  the  most  important  features  in  the  scheme,  and  the 
quantity  of  water  obtainable  must  l>e  considerable  to 
justify  the  outlay.  Hence  it  is  that  only  very  large  towns 
can  undertake  the  responsibility  for  this  expenditure, 
though,  either  voluntarily  on  the  part  of  the  promoters, 
or  by  the  action  of  Parliament,  smaller  sanitary  districts 
near  the  aqueduct  are  allowed  to  become  customers  for  the 
water.  In  Great  Britain  it  has,  fad,  in  all  large  schemes 
become  a condition  that,  when  a town  is  ]icnniUcd  to  go 
outside  its  own  watershed,  it  shall,  subject  to  a priorit)  of  a 
certain  number  of  gallons  |H?r  day  per  head  of  its  own  inhabi- 
hints,  allow  local  authorities,  any  l«rt  of  whom  district  is 
within  a certain  number  of  miles  of  the  aqueduct,  to  take  a 
supply  on  reasonable  terms.  The  first  case  in  which  tins 
principle  was  adopted  on  a large  scale  was  the  rlurlmere 
scheme,  sanctioned  by  I*ariiament  in  18iU,  for  augment- 
ing the  supply  of  Manchester.  The  previous  supply  was 
derived  from  a source  only  about  15  miles  distant,  and  the 
cost  of  the  aqueduct,  chiefly  cast  -iron  pipes,  was  insignificant 
compared  with  the  cost  of  the  impounding  reservoirs. 
Hut  Thirl  mere  is  9C>  miles  distant  from  the  service  reservoir 
n,iU-  Manchester,  and  the  cost  of  the  aqueduct  was  more 
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than  90  j>er  cent  of  the  total  cost  As  a supply  of  about  f 
50,000,000  gallons  a day  is  available  the  outlay  was  ! 
justifiable,  and  the  water  is  in  fact  very  cheaply  obtained.  I 
Liverpool  derives  a supply  of  alx>ut  40,000,000  gallons  a j 
day  from  the  river  Vyrnwy  in  North  Wales,  08  miles 
distant,  and  Rirmingham  is  constructing  works  for  im- 
pounding water  in  Radnorshire,  and  conveying  it  a distance 
of  74  miles,  the  supply  being  about  75,000,000  gallons  a 
day.  In  the  year  1899  an  Act  of  Parliament  was  passed 
authorizing  the  towns  of  Derby,  Leicester,  Sheffield,  and 
Nottingham,  jointly  to  obtain  a supply  of  water  from  the 
head  waters  of  the  river  Derwent  in  Derbyshire.  Leicester 
is  60  miles  distant  from  this  source,  and  its  share  of 
the  supply  is  about  10,000,000  gallons  a day.  For  more 
than  half  the  distance,  however,  the  aqueduct  is  common 
to  Derby  and  Nottingham,  which  together  are  entitled  to 
about  1G, 000, 000  gallons  a day,  and  tho  expense  to 
Leicester  is  correspondingly  reduced.  These  are  the  most 
important  cases  of  long  aqueducts  in  England,  and  all  are 
subsequent  to  1879.  It  is  obvious,  therefore,  how  greatly 
the  design  and  construction  of  the  aqueduct  have  grown  in  1 
imi>ortttnce,  and  what  care  must  be  exercised  in  order  that  ! 
the  supply  u[>on  which  such  large  populations  depend  may 
not  bo  interrupted,  and  that  the  country  through  which  , 
such  large  volumes  of  water  are  conveyed  may  not  be 
flooded  in  consequence  of  the  failure  of  any  of  the  works. 

Practically  only  two  types  of  aqueduct  are  used  in 
England.  The  one  is  built  of  concrete,  brickwork,  «fcc., 
the  other  of  cast-iron  (or,  in  sjiecial  circumstances,  , 
t°oatrUC'  s*eel)  pipes.  In  the  former  type  the  water  sur- 
face coincides  with  the  hydraulic  gradient,  and  , 
the  conditions  are  those  of  an  artificial  river ; the  aqueduct  1 
must  therefore  be  carefully  graded  throughout,  so  that  the 
fall  available  between  source  and  termination  may  be 
economically  distributed.  This  condition  requires  that 
the  ground  in  which  the  work  is  built  ahull  be  at  the 
proper  elevation  ; if  at  any  point  this  is  not  the  case,  the 
aqueduct  must  be  carried  on  a substructure  built  up  to 
the  required  level.  Such  large  structures  are,  however, 
extremely  ox|*ensive,  and  require  elaborate  devices  for  | 
maintaining  watertight  ness  against  the  expansion  and  con- 
traction of  the  masonry  due  to  changes  of  temperature. 
They  are  now  only  used  where  their  length  is  very  short, 
as  in  cases  where  mountain  streams  have  to  be  crossed, 
and  even  these  short  lengths  are  avoided  by  some 
engineers,  who  arrange  that  the  aqueduct  shall  pass, 
wherever  practicable,  under  the  streams.  Where  wide 
valleys  interrupt  the  course  of  the  built  aqueduct,  or  1 
where  the  absence  of  high  ground  prevents  the  adoption  of  | 
that  type  at  any  jiart  of  the  route,  the  cast-iron  pipes 
hereafter  referred  to  are  used. 


The  built  aqueduct  may  be  either  in  tunnel,  or  cut  -and- 
cover,  the  latter  term  denoting  the  process  of  cutting  the 
Matoa  lrelK‘h»  building  the  floor,  side- walls,  and  roof, 
aqutUZt*. Bnd  coveri»g  w»th  earth,  the  surface  of  the 
ground  lwing  restored  as  before.  For  works 
conveying  water  for  domestic  supply,  the  aqueduct  is  in 
these  days,  in  England,  always  covered.  Where,  as  is 
usually  the  case,  the  water  is  derived  from  a tract  of 
mountainous  country,  the  tunnel  work  is  sometimes  very 
heavy.  In  the  case  of  the  Thirlmore  aqueduct,  out  of  the 
h”t  13  miles  the  length  of  the  tunnelled  portions  is  8 
mdes,  the  longest  tunnel  being  3 miles  in  length.  Con- 
ditionsof  time,  and  the  character  of  the  rock,  usually  re- 
quwe  the  use  of  machinery  for  driving,  at  any  rate  in  the 
case  of  the  longer  tunnels.  For  the  comparatively  small 
tunnels  required  for  aqueducts,  two  percussion  drilling 
mat.  imes  are  usiully  mounted  on  a carriage,  the  motive 
fro,u  expressed  air  sent  up  the 
tunnel  in  pipes.  The  holes  when  driven  are  charged  with 


explosives  and  fired.  In  the  Thirlmere  tunnels,  driven 
through  very  hard  Lower  Silurian  strata,  the  progress  w&> 
about  1 3 yards  a week  at  each  face,  work  being  carried  on 
continuously  day  and  night  for  six  days  a week.  Where 
the  character  of  the  country  through  which  the  aqueduct 
] Misses  is  much  the  same  as  that  from  which  the  supply  is 
derived,  the  tunnels  need  not  be  lined  with  concrete,  &c,, 
more  than  is  absolutely  necessary  for  retaining  the  water 
and  supjiorting  weak  places  in  the  rock ; the  floor,  how- 
ever, is  nearly  always  so  treated.  The  lining,  whether  in 
tunnel  or  cut -and -cover,  may  be  either  of  concrete,  or 
brickwork,  or  of  concrete  faced  with  brickwork.  To 
ensure  the  impermeability  of  work  constructed  with  these 
materials  is  in  practice  somewhat  difficult,  and  no  matter 
how  much  care  is  taken  by  those  supervising  the  work- 
men, and  even  by  the  workmen  themselves,  it  is  impossible 
to  guarantee  entire  freedom  from  trouble  in  this  respect. 
With  a wall  only  about  15  inches  thick,  any  neglect  is 
certain  to  make  the  work  permeable;  frequently  the 
labourers  do  not  distribute  the  broken  stone  and  fine 
material  of  the  concrete  uniformly,  and  no  matter  how 
excellent  the  design,  the  quality  of  materials,  Ac.,  a leak 
is  sure  to  occur  at  such  places  (unless,  indeed,  the  pressure 
of  the  outside  water  is  superior  and  an  inflow  occurs). 
A further  cause  of  trouble  lies  in  the  water  which  flows 
from  the  strata  on  to  the  concrete,  and  washes  away  sonic 
of  the  cement  upon  which  the  work  depends  for  its 
watertightness,  before  it  has  time  to  set.  For  this  reason 
it  is  advisable  to  put  in  the  floor  before,  and  not  after, 
the  side- walls  and  arch  have  been  built,  otherwise  the  only 
outlet  for  the  water  in  tho  strata  is  through  the  ground 
on  which  the  floor  has  to  be  laid.  Each  length  of  about 
20  feet  should  be  completely  constructed  before  the  next 
is  begun,  the  water  then  having  an  easy  exit  at  the  lead- 
ing end.  Manholes,  by  which  the  aqueduct  can  be  entered, 
arc  usually  placed  in  the  roof  at  convenient  intervals ; thus, 
in  the  case  of  the  Thirlmere  aqueduct,  they  occur  at  every 
quarter  of  a mile. 

In  some  parts  of  America  aqueducts  are  frequently 
constructed  of  wood,  being  then  termed  flumes.  These 
are  probably  more  extensively  used  in  California  ^ 
tlian  in  any  other  part  of  the  world,  for  aitBedactt, 
conveying  large  quantities  of  water  which  is 
required  for  hydraulic  mining,  for  irrigation,  for  the  supply 
of  towns,  and  for  transporting  timber.  The  flumes  are  fre 
queutly  carried  along  precipitous  mountain  slopes,  and  across 
val  leys,  supported  on  trestles.  In  F resno  county,  Cal  tforma, 
there  is  a flume  52  miles  in  length  for  transporting  tun  >er 
from  the  Sierra  Nevada  Mountains  to  the  plain  below;  » 
has  a rectangular  V-shaped  section,  3 feet  7 inch**  L 
at  the  top,  and  21  inches  deep  vertically.  The 
which  form  the  sides  are  1 J inches  thick,  and  some  o t t 
trestlework  is  130  feet  high.  The  steepest 
where  there  is  a fall  of  730  feet  in  a length  of  30W  feet- 
About  9,000,000  feet  of  timber  were  used  in  the  con- 
struction. At  San  Diego  there  is  a flume  35  nines  long 
for  irrigation  and  domestic  supply,  the  capacity  being 
feet  per  second  ; it  has  315  trestle  bridges  (the  w0#. 
of  which  is  that  across  Los  Coe  lies  Creek,  1«M  w® 
length  and  65  feet  in  height)  and  8 tunnels. 
was  $900,000.  The  great  bench  flume  of  the  High"1* 
canal,  Colorado,  is  2640  feet  in  length,  28  feet  wide,  »» 
7 feet  deep;  the  gradient  is  5*28  feet  per  mile,  an  4 
discharge  1184  feet  per  second.  . 

As  previously  stated,  the  type  of  aqueduct  built  o 
Crete,  dec.,  can  only  be  adopted  where  the  groun 
sufficiently  elevated  to  carry  it,  and  where  the  T^*!1  •' 
of  water  to  be  conveyed  makes  it  more  economical 
piping.  Where  the  falling  contour  is  interrupted  by  . 
too  wide  for  a masonry  structure  above  the  surface  o 
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ground,  the  detached  portions  of  the  built  aqueduct  must 
be  connected  by  rows  of  pipes  laid  beneath,  and  follow- 
ing the  main  undulations  of,  the  surface.  In 
htlrom*  guck  caBC8  [ho  built  aqueduct  terminates  in  a 
pipiBX.  chamber  of  sufficient  size  to  enclose  the  mouths 
of  the  several  pipes,  which,  thus  charged,  carry 
the  water  under  the  valley  up  to  a corresponding 
chamber  ou  the  further  hillside  from  which  the  built 
aqueduct  again  carries  on  the  supply.  These  connecting 
pipes  are  sometimes  called  siphons,  although  they  have 
nothing  whatever  to  do  with  the  principle  of  a siphon, 
the  water  simply  flowing  into  the  pipe  at  one  end  and  out 
at  the  other  under  the  influence  of  gravity,  and  the 
pressure  of  the  atmosphere  bciug  no  element  in  the  case. 
The  pipes  are  almost  always  made  of  cast-iron,  except  in 
such  cases  as  the  lower  jjart  of  some  siphons,  where  the 
pressure  is  very  great,  or  where  they  are  for  use  abroad, 
when  considerations  of  weight  are  of  importance,  and  when 
they  are  made  of  rolled  steel  with  riveted  or  welded  seams. 
It  is  frequently  necessary  to  lay  them  in  deep  cuttings,  in 
which  case  cast-iron  is  much  better  adapted  for  sustaining 
a heavy  weight  of  earth  than  the  thinner  steel,  though 
the  latter  is  more  adapted  to  resist  internal  pressure.  Mr 
D.  Clarke  in  the  Tran*.  Am.  Soc.  C.  E.  voL  xxxviii.  p. 
93,  gives  some  particulars  of  a riveted  steel  pipe  24  miles 
long,  33  to  42  inches’  diameter,  varying  in  thickness  from 
0’22  inch  to  0*375  inch.  After  a length  of  9 miles  had 
l»een  laid,  and  the  trench  refilled,  it  wjvs  found  that  the 
crown  of  the  pipe  had  been  flattened  by  an  amount  vary- 
ing from  h inch  to  4 inches.  Steel  pipes  suffer  more 
from  corrosion  than  those  made  of  cast-iron,  and  as  the 
metal  attacked  is  much  thinuer  the  strength  is  more 
seriously  reduced.  These  considerations  have  prevented 
any  general  change  from  cast-iron  to  steel. 

Mr  Clemens  Herechell  has  made  some  interesting  remark*  (ftw. 
Inal.  C.  E.  vol.  cxv.  p.  162)  as  to  the  circumstances  in  which 
•tee)  pipe*  have  been  found  preferable  to  cast-iron.  He  says  that 
it  had  been  demonstrated  by  practice  that  cast- iron  cannot  comjssta 
with  wrought-iron  or  steel  pipes  in  the  States  west  of  the  Rocky 
Mountains  on  the  Pacific  slope.  This  is  due  to  the  absence  of 
cm]  and  iron  ore  in  these  States,  and  to  the  weight  of  the  imported 
cast-iron  pipes  compared  with  steel  pifws  of  equal  capacity  and 
strength.  The  works  of  the  East  Jersey  Water  Company  for  the 
supply  of  Newark,  N.J.,  include  a riveted  steel  conduit  48  inches 
in  diameter  and  *21  miles  long.  This  conduit  is  designed  to  resist 
only  the  pressure  due  to  the  hydraulic  gradient,  in  contradistinc- 
tion to  that  which  would  bo  due  to  the  hydrostatic  head,  this 
arrangement  saving  40  jwr  cent,  iu  the  weight  and  cost  of  the 
pipes.  For  the  supply  of  Rochester,  N.Y.,  there  is  a riveted 
steel  conduit  36  inches  in  diameter  sml  20  miles  long ; and  for 
Alleghany  City,  Pennsylvania,  there  is  a steel  conduit  5 fait  in 
diameter  anti  nearly  10  miles  long.  The  works  for  bringing  the 
water  from  La  Yigue  and  Vernenil  to  Paris,  include  a steel  main 
5 feet  in  diameter  between  St  Cloud  and  Paris. 

Cast-iron  pipes  rarely  oxcood  48  inches  in  diameter,  and  even  this 
diameter  is  oniv  practicable  where  the  pressure  of  the  water  is 
low.  In  the  Tmnmere  aqueduct  the  greatest  pressure  is  nearly 
180  on  the  square  inch,  the  pipes  where  this  occurs  being  40 
inches  in  diameter  and  1}  inches  thick.  These  large  pipes,  which 
are  usually  made  in  lengths  of  12  feet,  are  generally  cast  with  a 
socket  at  one  end  for  receiving  the  spigot  end  of  the  next  pipe,  the 
annular  apace  being  run  with  lead,  which  is  prevented  from  Mowing 
into  the  interior  of  tho  pipe  by  a spring  ring  subsequently  removed; 
the  surface  of  the  lead  is  then  caulked  all  round  the  outside  of  the 
pip*.  A wrought-iron  ring  is  sometimes  shrunk  on  the  outer  rim 
of  the  socket,  previously  turned  to  receive  it,  in  order  to  strengthen 
it  against  the  wedging  action  of  the  caulking  tool.  Sometimes 
the  uipes  are  cost  as  plain  tubes  and  joined  with  double  collars, 
which  are  run  with  load  as  iu  the  last  case.  Tim  reason  for 
adopting  the  latter  type  is  that  the  stresses  s«‘t  up  in  the  thicker 
metal  of  the  socket  hy  unequal  cooling  are  thereby  avoided,  a very 
usual  place  for  pi  pea  to  crack  under  pressure  being  at  the  back  of 
the  socket  The  method  of  turning  and  boring  a |*>rtion,  slightly 
tapered,  of  spigot  and  socket  so  as  to  ensure  a watertight  junction 
by  close  annular  metallic  contact,  ia  not  suitable  for  large  pipes, 
though  very  convenient  for  smaller  diameters  in  even  ground. 
Spherical  joints  are  sometimes  used  where  a line  of  main  has  to  bo 
laid  under  a Urge  river  or  estuary,  and  where,  therefore,  the  pipes 
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I must  bo  jointed  before  being  lowered  into  the  previously  dredged 
trench.  This  was  tho  ca.*e  at  the  Willamette  river,  Portland, 
Oregon,  where  a length  of  2000  feet  was  required.  The  pipes  are 
of  cast  iron  28  inches  in  diameter,  1}  inches  thick,  sml  17  Iwst  long. 
The  spigot*  were  turned  to  a spherical  surface  of  20  inches’  radius 
outside,  the  inside  of  the  sockets  being  of  a radius  § inch  greater. 

I After  the  insertion  of  the  spigot  into  the  socket,  a ring,  3 inches 
deep,  turned  inside  to  corres|>oud  with  tho  socket,  was  bolted  to 
the  latter,  the  annular  space  then  being  run  with  lead.  These 
pipes  were  laid  on  an  inclined  cradle,  one  end  of  which  rested  on 
tho  bed  of  the  river  ami  tho  other  on  a barge  where  the  jointing 
was  dona ; as  the  pipes  were  jointed  the  barge  was  cwrefnlly 
advanced,  thus  trailing  the  pipes  into  the  trench  (Trim*.  Am. 
Soc.  C.  E . vol.  xxxiii.  p.  257).  As  may  be  conjectured  from  the 
pressure  which  they  have  to  stand,  very  great  care  has  to  be  taken 
in  the  manufacture  and  handling  of  east -iron  pipe*  of  large 
diameter,  a care  which  must  be  unfailing  from  the  time  of  casting 
until  they  are  jointed  in  their  final  j»oattion  in  tin*  ground.  They 
are  caat  vertically,  socket  downwards,  so  that  the  densest  metal 
may  be  at  the  weakest  ]>art,  and  it  is  advisable  to  allow  an  extra 
head  of  metal  of  about  12  iuches,  which  is  subsequently  cut  off  in 
a lathe.  An  ins]iector  representing  the  purchaser  watches  every 
detail  of  tho  manufacture,  and  if,  after  Wing  measured  in  every 
jMirt  and  weighed,  they  arc  found  satisfactory  they  are  proved 
with  internal  fluid  pressure,  oil  Wing  preferable  to  water  for  this 
purpose.  While  under  pressure,  they  are  rapped  from  end  to  end 
with  a hand  hammer  of  about  6 lb  in  weight,  m order  to  discover 
defects.  The  wrought-iron  ring*  are  then,  if  required,  shrunk  on 
to  the  sockets,  ami  the  pipes,  after  being  made  hot  in  a stove,  aro 
dipped  vertically  in  a composition  of  pitch  and  oil,  in  older  to 
preserve  them  from  corrosion.  All  tbrn  operations  are  performed 
under  cover.  A record  should  be  kept  of  the  history  of  tho  pipe 
! from  tho  time  it  is  cast  to  the  time  it  is  laid  and  jointed  in  the 
1 ground,  giving  the  date,  number,  diameter,  length,  thickness,  sud 
, proof  pressure,  with  the  name  of  the  pipe-jointer  whose  work 
i ' loses  the  record.  Such  a history  sometimes  enables  the  cause 
i (which  is  often  very  obscure)  of  a burst  iu  a pipe  to  W ascertained, 
tho  position  of  every  pipe  Wing  recorded. 

Cast-iron  pipes,  even  when  dipped  in  the  composition  referred 
to,  suffer  considerably  from  corrosion  caused  by  tho  water, 
especially  soft  water,  flowing  through  thorn.  One  pipe  may  be 
found  ill  as  good  a condition  as  when  made,  while  the  next  may 
i be  covered  with  nodules  of  ruat.  The  effect  of  tho  mat  is  twofold; 

I it  reduces  the  arc*  of  the  pipe,  and  also,  in  consequence  of  tho 
resistance  offered  by  the  rough  surface,  retards  the  velocity  of  tho 
, water.  These  two  result*,  especially  the  latter,  may  seriously 
diminish  the  capability  of  discharge,  and  they  should  always  l o 
i allowed  for  in  deciding  tho  diameter.  Automatic  scrapers  aro 
sometimes  used  with  good  results,  but  it  is  better  to  W independent 
of  them  as  long  as  possible.  In  one  case  the  discharge  of  pipes, 
40  inches  in  diameter,  was  found  to  diminish  at  the  rate  of  about 

1 per  cent  per  year ; in  another  case,  where  the  water  was  soft 
and  where  the  piles  were  40  inches  in  diameter,  the  discharge  was 
diminished  by  7 per  cent,  in  ten  years.  An  account  of  the  state 
of  two  cast-iron  mains  supplying  Boston  with  water  is  given  in  the 
Tran*.  Am.  Soc.  C.  E.  voh  xxxv.  p.  241.  These  pipes,  which 
were  laid  in  1877,  are  48  inches  in  diameter  and  1800  feet  long. 

j When  they  were  examined  in  1894-95,  it  was  estimated  that  the 
tubercles  of  rust  covered  nearly  one- thin!  of  the  interior  surfaces, 
the  bottom  of  the  pipe  Wing  more  inenisted  than  the  sides  ami 
top.  They  had  central  points  of  attachment  to  the  iron,  at  which 
no  doubt  the  coating  was  defective,  and  from  them  the  tuWrclea 
spread  over  the  surface  of  tho  surrounding  coating.  In  this  case 
they  were  removed  by  hand,  and  the  coating  of  the  pipe*  was  not 
injured  in  the  prows*.  Cast-iron  pipes  must  not  be  laid  in  contact 
with  cinders  from  a blast  furnace  with  which  roads  are  sometimes 
made,  because  then  corrode  the  metal.  Mr  Russell  Ait  ken  (Troc. 
Inst.  C.  E.  vol.  cxv.  p.  93)  found  in  India  that  east-iron  pi]>cs 
buried  in  the  soil  rapidly  corroded,  owing  to  the  presence  of  nitric 
acid  secreted  by  bacteria  which  attacked  the  iron.  The  large  east- 
iron  pipes  conveying  the  water  from  the  Tansa  reservoir  to  Bombay 
aro  laiu  above  the  surface  of  the  ground.  Cast-iron  pipe*  of  three 
large  diameters  have  not  Wen  in  existence  sufficiently  long  to 
enable  their  life  to  be  predicted.  A main,  40  inches  in  diameter, 

■ conveying  soft  water,  has  been  in  existence  fifty  roars  at  Manchester, 
j and  is  apparently  a*  good  as  ever.  In  1867  Mr  J.  B.  Francis 
found  that  no  apparent  deterioration  had  taken  place  in  a cast-iron 
main,  8 inches’  diameter,  which  was  laid  In  the  year  1828,  a period 
of  tliirty-nine  years  I Trans.  Am.  Soc.  C.  E.  vol.  i,  p.  26).  These 
two  instances  are  probably  not  exceptional. 

Pi]x«  in  England  arc  usually  laid  with  not  lea  than 

2 feet  6 inches  of  cover,  in  order  that  the  water  may  not 
lie  frozen  in  a severe  winter.  Where  they  aro  laid  in 
deep  cutting  they  should  be  (tartly  surrounded  with  con- 
crete, so  that  they  may  not  be  fractured  by  the  weight  of 
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earth  above  them.  Angles  are  turned  by  means  of  special 
bend  pipes,  the  curves  being  made  of  as  large  a radius 
as  convenient.  In  the  case  of  the  Thirlmere 
of' my  fag  aqueduct,  double  socketed  castings  About  12 
inches  long  (exclusive  of  tha  sockets)  were 
used,  the  sockets  being  inclined  to  each  other  at  the 
required  angle.  They  were  made  to  various  angles,  and 
for  any  particular  curve  several  would  be  used  con- 
nects by  straight  pipes  3 feet  long.  As  aj»ecial  cast- 
ings are  nearly  double  the  price  of  the  regular  pipes, 
the  cost  was  much  diminished  by  making  them  as 
short  as  possible,  while  a curve,  made  up  of  the  slight 
angles  used,  offered  practically  no  more  iin|*cdiment  to 
the  flow  of  water  in  consequence  of  its  polygonal  form, 
than  would  be  the  case  had  sjiecial  bend  pipes  been  used. 
In  all  cases  of  curves  ou  a line  of  pipes  under  internal 
fluid  pressure,  there  exists  a resultant  force  tending 
to  displace  the  pipes.  When  the  curve  is  in  a horizontal 
plane  and  the  pipes  arc  buried  in  the  ground,  the  side  of 
the  pipe  trench  offers  sufficient  resistance  to  this  force. 
Whore,  however,  the  pipes  are  al*>vc  ground,  or  when  the 
curve  is  in  a vertical  plane,  it  is  necessary  to  anchor 
them  in  position.  In  the  case  of  the  Tansa  aqueduct 
to  Bombay,  there  is  a tune  of  500  feet  radius  near 
Bawsein  Creek.  At  this  ]x>int  the  hydrostatic  head  is 
about  230  feet,  and  the  engineer,  Mr  Clerke,  mentions 
that  a tendency  to  an  outward  movement  of  the  line  of 
pipes  was  observed.  At  the  siphon  under  Kurla  Creek 
the  curves  on  the  approaches  as  originally  laid  down  were 
sharp,  the  hydrostatic  head  being  there  about  210  feet; 
here  the  outward  movement  was  so  marked  that  it  was 
considered  advisable  to  realign  the  approaches  with  easier 
curves  ( l* roc.  Inst.  C.  E.  vol.  cxv.  p.  34).  In  the  case  of 
the  Thirlmere  aqueduct  the  greatest  hydrostatic  pressure, 
1 10  feet,  occurs  at  the  bridge  over  the  river  Lune,  where 
the  pijies  are  40  inches  in  diameter,  and  in  descending  from 
the  bridge  make  reverse  angles  of  31  The  displacing 
force  at  each  of  these  angles  amounts  to  51  tons,  amt  as 
the  design  includes  live  lines  of  pijies,  it  is  obvious  that 
the  anchoring  arrangements  must  be  very  efficient.  The 
steel  straps  used  for  anchoring  these  and  all  other  bends 
wore  curved  to  lit  its  closely  as  possible  tbo  existing*  to  be 
anchored.  Naturally  the  metal  was  not  in  j»erfect  contact, 
but  when  the  pipes  were  charged  the  disapiieurance  of  all 
the  slight  inequalities  showed  that  the  straps  were  ful- 
filling their  intended  purjwi.se.  At  every  summit  on  a line 
of  pipes  one  or  more  valves  must  be  placed  in  oivlcr  to 
allow  the  escape  of  air,  and  they  must  also  Ik?  provided  on 
long  level  stretches,  and  at  changes  of  gradient  where  the 
depth  of  the  point  of  change  below  the  hydraulic  gradient 
is  less  than  that  at  both  sides,  causing  what  tnay  be  called 
a virtual  summit.  It  is  better  to  have  too  many  than  too 
few,  as  accumulations  of  air  may  cause  an  enormous 
diminution  in  the  quantity  of  water  delivered.  In  all 
depressions  discharge  valves  should  be  placed  for  emptying 
the  |>ipe»  when  desired,  and  for  letting  off  the  sediment 
which  accumulates  at  such  points.  Automatic  valves  are 
frequently  jilaced  at  suitable  distances  for  cutting  off  tire 
supply  iu  case  of  a burst.  At  the  inlet  mouth  of  the  pipe 
they  may  defend  for  their  action  on  the  sudden  lowering 
of  the  water  (due  to  a burst  in  tlm  pipe)  in  the  chamber 
from  which  they  draw  their  supply,  causing  a float  to  sink 
and  act  the  closing  arrangement  in  motion.  Those  on  the 
line  of  main  are  started  by  the  increased  velocity  in  the 
water,  caused  by  a burst  on  the  pipe  at  a lower  level, 
llu*  water,  when  thus  accelerated,  is  able  to  move  a disc 
hung  in  the  pipe  at  the  end  of  a lever  and  weighted  so  a* 
to  resist  the  normal  velocity  ; this  lever  releases  a catch 
ami  a door  is  then  gradually  revolved  by  weights  until  it 
entirely  cloaca  the  pipe.  Reflux  valves'on  the  ascending 


leg  of  a siphon  prevent  water  from  flowing  back  in  case 
of  a burst  below  them  ; they  have  doors  hung  on  binges, 
opening  only  in  the  normal  direction  of  flow.  Due  allow- 
ance must  be  made,  in  the  amount  of  head  allotted  to 
a pipe,  for  any  head  which  may  Vie  absorbed  by  such 
mechanical  arrangements  as  those  described  where  they 
offer  opposition  to  the  flow  of  the  water.  These  large 
mains  require  most  careful  and  gradual  filling  with  water, 
and  constant  attention  must  be  given  to  the  air-valves  to 
see  that  the  gutta-percha  balls  do  not  wedge  themselves  in 
the  Ofieiunga.  A large  mass  of  water,  having  a consider- 
able velocity,  may  cause  a great  many  hursts  by  water- 
ram  tiling,  due  to  the  admission  of  the  water  at  too  great 
a sjieeiL  In  places  where  iron  is  absent  and  timber 
plentiful,  as  in  some  parts  of  America,  jiipes,  even  of  large 
diameter  and  in  the  most  inqiortant  cases,  are  sometime* 
made  of  wooden  staves  hooped  with  iron.  A description 
of  two  of  these  will  be  found  below. 

The  Thirlmere  Aqueduct,  to  which  reference  has  been  modi 
above,  is  capable  of  conveying  50,000,<300  gallons  * day  fro® 
Thirlmere,  in  the  English  lake  district,  to  Manchester,  -^irhotn. 
The  total  length  of  iH>  miles  is  made  up  of  14  miles 
of  tunnels,  3/  miles  of  cut  - and  - cover,  and  45  miles  of  cut- 
iron  pipes,  five  rows  of  the  latter  being  required.  The  tnnn«a 
where  lin«-d,  and  the  cut  - aud  - cover,  are  formed  of  concrete, 
und  arc  7 fact  in  height  and  width,  the  usual  thickness  ol  the 
concrete  being  15  inches.  The  inclination  is  20  inches  j*r 
mile.  The  floor  is  flat  from  side  to  side,  and  the  ante -wall* 
are  5 feet  high  to  the  sjiriugiug  of  the  arch,  which  has  a nse 
of  2 feet.  The  water  from  the  lake  is  received  lit  a cireuUr  wril 
I 05  feet  deep  aud  40  foot  in  diameter,  at  the  bottom  of  which  tarn  u 
a ring  of  wire-gauze  strainers  Wherever  the  concrete  aqueduct  u 
intersected  by  valleys,  cast-iron  |>i|*»  are  luid ; at  present  only 
one  of  the  five  rows  40  inches  in  diameter  has  been  laid,  as  the  aty 
doos  not  vet  require  its  present  supply  to  1*  augmented  by  more 
than  1 0, 000, 000  gallons  a day.  All  the  elaborate  arrangement* 
described  above  for  a Lopping  the  water  in  case  of  a burst  have  teen 
employed,  and  have  perfectly  fulfilled  their  duties  in  the  few  caw* 
in  which  they  have  been  called  into  action.  The  water  is  re«ei 
in  a service  reservoir  at  Prestwick,  near  Manchester,  from  which  it 
is  supplied  to  the  city.  The  supply  from  this  swift*  was  begun  is 
l$i»4.  The  total  cost  of  the  complete  schema  will  not  be  fsr  short 
of  £5,000,01X1,  of  which  rather  under  £3,000,000  had  been  spent  uj 
to  the  date  of  the  opening.  . r 

The  I'tjrnicif  Aqueduct  was  sanctioned  by  jioriianjeiit  in  low 
the  supply  of  Liverj>ool  from  North  Wales,  the  quantity  o ** 
obtainable  being  at  least  40,000,000  gallons  a day.  Yyrmwf. 
A tower  built  iu  the  artificial  lake  from  which  tue 
supply  is  derived,  contains  the  inlet  and  arrangements  or 
iug  the  water.  The  aqueduct  is  08  miles  in  length,  and  far  3 
the  whole  distance  will  consist  of  three  lines  of  cMt^rou  PI  • 
one  of  which,  varying  in  diameter  from  42  inches  to  3S  me a , 
now  in  use.  As  the  total  fall  between  \ yrnwy  and  tue  e 
tion  at  Preacot  reservoirs  is  about  550  feet,  arrangements  j 
bo  made  to  ensure  that  no  ]»art  of  tlte  aqueduct .be  su  'jec 
greater  praaeure  than  is  required  for  the  actual  discharge, 
ing  reservoirs  have  therefore  been  constructed  at  five 
the  line,  advantage  being  taken  of  high  ground  where  ■ 

*o  that  the  total  pressure  is  broken  up  into  sections.  A 
these  points,  where  the  ground  level  is  110  feet  below  the  >. 
gradient,  a circular  tower  is  built,  making  a most  lmpowi'C 
tcctural  feature  in  the  landscape.  At  the  crossing  of  tm  m 
Weaver,  100  fart  wide  aud  15  feet  deep,  the  three 


ui  iiwi,  were  coauv-MM  wf.Ti.uw  v. , - i 

and  sunk  into  a dredged  trench  prej»ared  to  receive  the  . . 

the  river  Mersey  the"  pijws  are  carried  in  a tunnel,  W® 
during  construct ion,  the  water  was  excluded  by  comprw*- 

luurer  Aqtu  lud. — The  new  supply  to  Platte 

the  Citizens  Water  Company  in  1880,  is  derived  fron 
river,  rising  iu  the  Rocky  Mountains.  The  first  Detrtr. 

duct  constructed  is  rather  over  20  miles  in  length,  o ^ 

which  a length  of  10^  miles  is  made  of  wooden  stave  pif  . ^ 

in  diameter.  The  maximum  preawre  is  that  fo^t, 

water;  the  average  coat  of  tho  wooden  pipe  was  f 1.5  4 * within 
and  the  capability  of  discharge  8,400,000  gallons  s *.  • ,j,*t 

a year  of  the  completion  of  the  first  conduit,  it  became 
another  of  still  greater  capacity***  required  j * ignfcOOO 
in  April  1803 ; it  is  34  inches  in  diameter  and  will  den*  t’n6 

gallons  a day.  By  increasing  the  head  upon  the  . .'J.yfeRt  in 
combined  discharge  is  30,000,000  gallons  a 'lav.  * ' utfojt 

obtaining  a temporary  supply,  without  waiting  far  1 1 33 

of  the  second  pijie,  was  the  construction  of  two  woodc  J 1**' 
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inches  in  diameter,  crossing  a stream  with  a span  of  104  feet,  and 
having  uo  support  other  than  that  derived  from  their  arched  form. 
One  end  of  the  arch  is  2-1  $ feet  shove  the  other  cud,  and,  when 
filled  with  water,  the  deflection  with  eight  in<  n ou  it  was  only 
| of  an  inch.  A somewhat  similar  arch,  €0  feet  span,  occurs 
on  the  84-inch  pin  where  it  erosses  a Otnl.  Mr  .Schuyler  points 
out  ( Trans.  Am.  Hoc.  C.  £.  voL  xxxi.  p.  lli)  that  the  fact  that 
the  entire  water  supply  of  a eity  of  150,000  inhabitants  is  conveyed 
in  wooden  mains,  is  s»u  radical  a departure  from  all  precedents,  that 
it  is  deserving  of  more  than  a passing  notice,  lie  says  that  it  is 
manifestly  and  unreservedly  successful,  and  has  achieved  an  enor- 
mous saving  in  cost.  The  sum  saved  by  the  use  of  wooden,  in 
lire ferenco  to  cast-iron  pipes,  is  estimated  at  $1,100,000  dollars. 
It  is  perhaps  necessary  to  state  that  the  pipe  is  buried  in  the 
ground  in  the  same  way  as  inetal  pipes.  The  edges  of  the  staves 
are  dressed  to  the  radius  w ith  a minute  tongue  inch  high  on 
one  edge  of  each  stave,  but  with  uo  corresjjonding  groove  in  tlie 
next  stave  ; its  object  is  to  ensure  a close  joint  when  the  bands  are 
tightened  up  Leaks  seldom  or  never  occur  along  the  longitudinal 
wins,  but  the  end  shrinkage  caused  troublesome  joint  leaks. 
The  shrinkage  in  California  redwood,  which  had  seasoned  60  to 
iH)  days  before  milling,  was  frequently  as  much  as  3 incites  in  the 
20  staves  that  formed  the  34*iach  pipe,  and  the  sjiace  so  formed 
had  to  be  filled  by  a special  cloning  stave.  Metallic  tongues,  j 
inch  deep,  are  inserted  at  the  ends  of  abutting  staves,  in  a straight 
saw  cut.  The  hands,  which  arc  of  mild  steel,  have  a head  at  one 
eud  and  a nut  and  washer  at  the  other;  the  ends  are  brought 
together  on  a wrought  iron  shoe,  against  which  tho  nut  and  washer 
set.  The  staves  farming  the  lower  hair  of  the  |»i|>a  are  placed  on 
an  outside,  and  the  top  staves  on  an  inside,  mould.  While  the 
hands  are  being  adjusted  tho  pipe  ia  rounded  out  to  bring  the 
staves  out  full,  and  the  staves  are  carefully  driven  home  on  to  the 
abutting  stave.*.  Tho  s{»acing  of  the  binds  depends  on  circum- 
stances, but  is  about  150  bands  per  100  feet.  With  low  heads 
the  limit  of  spacing  wus  fixed  at  17  inches.  The  outer  surface  of 
the  in']*',  when  charged,  shows  moisture  ooxiug  slightly  over  the 
entire  surface.  This  condition  Mr.  Schuyler  considers  an  nival 
one  for  perfect  preservation,  and  the  staves  were  kept  as  thin  a.* 
possible  to  ensure  its  occurrence.  Samples  taken  /ram  pipes  in 
use  from  three  to  nine  years  arc  quite  sound,  and  it  ia  concluded 
that  the  wood  will  last  as  long  as  cast  iron  if  the  pipe  is  kept 
constantly  charged.  The  bands  are  the  only  peiudiaUa  portion, 
and  their  life  is  taken  at  from  fifteen  to  twenty  years.  Other 
(tortious  of  the  second  conduit  for  a length  of  nearly  3 miles 
were  formed  of  concrete  pi  [ting.  38  Inches'  diameter,  formed  on  a 
mould  in  the  trench,  the  thickness  being  2$  to  3 inches.  So 
successful  an  instance  of  tho  use  of  wooden  piping  on  n large  scale, 


is  sure  to  lead  to  a large  development  of  tills  typo  of  aqueduct  in 
districts  where  timber  is  plentiful  and  iron  abaent. 

I'ioHfcr  Aqueduct,  Utah. — The  construction  of  the  Pioneer  Aque- 
duct, Utah,  was  begun  in  1896  by  the  Pioneer  Electric  Power 
p.  Company,  near  the  citv  of  Ogdon,  35  miles  north  of 

Vimh  Salt  Lake  City.  The  storage  reservoir,  from  which  it 

draws  its  water,  will  cover  un  aria  of  2000  acres,  and 
contain  alxnit  15,000  million  gallons  of  water.  The  aqueduct  Ls  a 
pij»e  6 feet  in  diameter,  aud  of  a total  length  ol  6 miles ; for  a 
distaip  c of  rather  more  than  5 miles  it  is  formed  of  wooden  staves, 
the  remainder,  where  the  head  exceeds  117  feet,  being  of  steel.  It 
is  laid  in  a trench  and  covered  to  a depth  of  3 feet.  The  greatest 
pressure  on  tho  steel  pi(*  is  200  Hi  iter  square  inch,  and  the 
thicknesa  varies  from  g to  H inch.  The  m|«  was  constructed 
according  to  the  usual  practice  of  marine  noilor-work  for  hifjh 
pressures,  and  each  section,  about  9 feet  long,  wan  dipped  m 
asphalt  for  an  hour.  These  sections  were  iup|iortbl  on  timber 
blocking,  placed  from  5 to  0 feet  atari,  and  consisting  <>l  three  to 
six  pieces  of  Ox  6 inch  timbers  laid  one  on  the  top  of  the  other; 
they  were  then  riveted  together  ill  the  ordinary  way.  The 
wooden  stave-pipe  is  of  the  tyi*e  successfully  used  in  the  Western 
States  for  many  years,  but  its  diameter  is  believed  to  I**  unequalled 
for  any  hut  short  lengths.  There  were  thirty-two  staves  in  the 
circle,  2 inches  in  thickness,  and  about  20  feet  long,  hooped  ^with 
round  steel  ro<ls  § inch  in  diameter,  each  hoop  being  in  two  pieces. 
The  pipe  is  supported  at  intervals  of  8 feet  by  sill*  6x8  inches  and 
8 feet  long.  Tho  flow  through  it  is  250  cubic  fret  per  second. 

The  Simla  Ana  Canal  was  constructed  for  iirigatlon  Purposes  in 
Califomia,  aud  is  designed  to  carry  2-10  cubic  feet  of  water  per 
'inat.  wismd  ( Tams.  Am.  Sue.  C.  E.  vol.  xxxiii.  p-  W).  The 
cross  section  of  the  flumes  shows  an  elliptical  bottom 
and  straight  sides  consisting  of  wooden  staves  held  together  by 
iron  and  steel  rilw.  The  width  and  dept!)  are  each  5 feet  fl  inches, 
the  intended  depth  of  water  being  5 feet.  The  staves  are  held  by 
T-iron  support*  resting  on  wooden  sills  s|»c«-d  8 feet  aiart,  and 
are  compress'd  together  by  a framework.  They  were  caulked  with 
oakum,  on  the  top  of  which,  to  a third  of  tire  total  depth,  hot 
asphalt  was  run.  Tire  use  of  nail*  was  altogether  avoided  except 
in  pari*  of  the  framework,  it  being  noticed  that  decay  usually 
starts  at  nail  holes.  It  was  found  possible  to  make  the  Hume 


absolutely  watertight,  and  in  care  of  repair  being  necessary  at  any 
lari  the  framework  is  easily  taken  to  pieces  so  that  new  staves  van 
be  inserted.  The  water  in  the  Hume  has  a velocity  of  9*0  Icct  j*r 
second.  The  Warm  Killings,  Deep,  and  Morton,  caftans  on  the 
line  are  crossed  by  wooden  stave  pijies  £2  inches  in  diameter,  bound 
with  round  uteid  rode,  and  laid  above  the  surface  of  the  ground. 
The  work  ia  planned  for  two  lows  of  pipes,  each  cajahle  of  carrying 
123  cubic  fret  per  second  ; of  there  one  no  far  lm*  been  laid.  1 he 
lengths  of  the  pipes  at  each  of  the  three  canons  are  551,  961,  and 
756  feet  respectively,  and  the  maximum  land  at  any  place  is  160 
feet.  The  pipes  arc  not  painted,  and  it  has  been  suggested  that 
they  would  suffer  in  their  exposed  (usition  in  care  of  a Lush  fire, 
a contingency  to  which,  of  course,  flumes  are  also  liable. 

Aqueduct*  of  Nop  York. — There  are  three  aqueducts  in  New 
York — the  Old  Croton  Aqueduct  (1837-43),  the  Bronx  River  Con- 
duit (1886-85),  and  the  New  Croton  Aqueduct  (1884-93),  dia*  barg- 
ing rwiwctivtly  95,  28.  and  302  million  17.8.  gallons  a . , y . 
dav ; their  combined  deliveiy  is  therefore  425  million  JVcir  or 
gallons  a day.  The  Old  Croton  Aqueduct  U about  41  miles  in  length, 
and  was  constructed  as  a masonry  conduit,  except  at  the  Harlem 
and  Manhattan  valleys,  wlu-re  two  line*  of  36- inch  piin*  w»  ro  used. 
The  inclination  of  the  former  is  at  the  rate  of  about  13  inches  ]*>r 
mile.  The  area  of  the  cross-scotiou  i*  53  31  square  feet,  the  height 
ia  8 J feet,  and  the  greatest  width  7 feet  5 inches  ; the  roof  is  semi- 
circular, the  floor  negniental,  aud  the  sides  have  a batter  on  the 
fan-  uf  } inch  |wr  foot.  The  sides  and  invert  are  of  concrete,  fai  ed 
with  4 inches  of  brickwork,  thereof  being  entirely  of  brickwoi  k. 
There  ia  a bridge  over  the  Harlem  river  1454)  feet  in  length,  con- 
sisting of  fifteen  semicircular  arches ; its  soffit  is  100  feet  above 
high  water,  and  its  cost  was  $963,427.  The  construction  of  the 
New  Croton  Aqueduct,  ww  begun  in  1885,  and  tho  works  were 
sufficiently  advanced  by  15th  July  IS90  to  allow  the  supply  to  be 
begun,  the  lengths  of  tho  various  j*arts  of  the  aqueduct  arc  as 
follows : — 

MHcs. 

Tunnel  .....  2975 

Cut -awl -cover  . . . .1*12 

Cast-iron  pipes,  48  inches  diameter,  8 row*  . 2 36 

Cioton  Inlet  to  Central  Park  . . 33  25 

The  length  of  tunnel  under  pressure  (circular  form)  is  7*17  miles, 
and  that  not  under  pressure  (horee-sboe  foim)  23*70  mile*.  The 
maximum  pressure  in  the  former  is  55  lb  per  square  inch.  The 
width  and  height,  of  the  hoisc-sboo  form  are  each  13  feet  7 inches, 
and  the  diameter  of  the  circular  form  (with  the  exception  of  two 
short  lengths)  is  12  fret  3 inches.  The  reason  for  constructing  the 
aqueduct  in  tuunel  for  so  long  a distance  was  the  enhanced  value 
of  the  low-lying  ground  near  the  old  aqueduub  The  tunnel 
deviates  from  a straight  line  only  for  the  purpooe  of  intersec  ting  a 
few  transverse  valleys  nl  which  it  could  be  emptied.  For  25  miles 
the  gradient  i*  0*7  foot  per  mile  ; the  tuunel  is  then  depressed 
below  the  hydraulic  gradient,  the  maximum  depth  being  at  the 
Harlem  river,  where  it  is  300  feet  below  high  water.  The  depth 
of  the  tunnel  varies  from  50  to  500  feet  from  the  surface  of  the 
ground.  Forty-two  shafts  were  sunk  to  facilitate  driviug,  and  in 
four  cases  where  the  surface  of  the  ground  is  below  the  hydraulic 
gradient  these  are  eland  by  watertight  covers.  The  whole  of  the 
tuunrl  is  lined  with  brickwork  from  1 to  2 feet  in  thickness 
t lit-  voids  behind  tho  lining  being  filled  with  mbble-in-mul  tar. 
Tire  entry  to  the  old  and  new  aqueducts  is  controlled  by  a gate- 
house of  elaWate  aud  massive  design,  and  the  pipes  which  take 
up  the  supply  at  the  end  of  the  tunnel  are  also  commanded  l>v  a 
gate  house.  The  aqueduct,  where  it  passes  under  the  Harlem 
river,  is  worthy  of  special  notice.  As  it  approaches  the  river  it 
has  a considerable  fall,  ami  eventually  ends  in  a vertical  shaft  12 
fret  3 inches  in  diameter  (where  the  water  has  a fall  of  171  feet), 
from  the  bottom  of  which,  at  a depth  of  800  feet  below  high-water 
level,  the  tunnel  under  the  river  starts.  The  latter  is  circular  in 
form,  the  diameter  being  10  feet  6 inches,  and  the  length  ia  1300 
fret ; it  terminates  at  the  bottom  of  another  vertical  shaft  also  12 
feet  3 inches  in  diameter.  The  depth  of  this  shaft,  measured  from 
the  floor  of  the  lower  tunnel  to  that  of  tho  Upper  tunnel  leading 
away  from  it,  is  321  fr»-t ; it  is  continued  up  to  tho  surface  of  the 
ground,  though  cloned  by  double  watertight  covers  a little  abovo 
the  level  of  the  upper  tunnel.  Adjoining  this  shaft  is  another 
: »liaft  of  equal  diameter,  by  menus  of  which  the  water  can  U 
puim«d  out,  ami  there  is  also  a communication  with  the  river 
above  bigh-wafter  level,  «»  that  the  higher  parts  can  be  emptied 
hy  gravitation.  The  coat  of  the  Old  Croton  Aqueduct  was 
8 11. 500.0i'i0  ; that  of  the  new  aqueduct  is  not  far  short  of 
$20,000,000. 

The  Xadrni  Aqueduct  Bridge,  opened  at  the  end  of  1889,  is  the 
I largest  structure  of  its  kind  in  existence.  It  ua*  built  to  carry 
; the  water  of  the  Lower  Ganges  canal  over  the  Kali  sadrmi. 

Nad. si,  in  connexion  with  the  irrigation  canals  of  the 
1 north-west  province*  of  India.  In  the  year  1888-89  this  canal 
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ha>l  561  miles  of  tuaiu  line,  with  2050  mile*  of  minor  di*tril>u Uric*,  ! 
and  irrigated  519,022  ac  res  of  crops.  The  new  bridge  replan*  one  ; 
of  much  smaller  *ue  (five  spina  «r  35  feet),  which  was  completely 
Jsstroyed  bv  a high  flood  in  July  1885.  It  gives  the  river  a 
waterway  of  21,000  square  feet,  and  the  canal  a waterway  of  1040 
square  feet,  the  latter  representing  a discharge  of  4100  cubic  feet 
jier  second.  Its  length  is  1310  feet,  and  it  is  carried  on  fifteen 
irehes  having  a span  of  60  feet.  The  width  between  the  faces  of 
the  arches  is  1 4i>  feet.  The  foundations  below  the  river-bed  have 
a depth  of  52  feet,  and  the  total  height  of  the  structure  is  S8  feet. 

It  cost  444  lakhs  of  rupees,  and  occupied  four  years  in  building. 
The  foundations  consist  of  268  circular  brick  cylinders,  and  the 
fifteen  spans  are  arranged  in  three  groups,  divided  by  abutment  ] 
piers  ; the  latter  are  founded  on  a double  row  of  12- feet  cylinders, 
and  the  intermediate  piers  on  a single  row  of  20-feet  cylinders,  all 
the  cylinders  being  hearted  with  hydraulic  lime  concrete  filled  in 
with  skips.  This  aqueduct -bridge  has  a very  fine  appearance, 
owing  to  its  massive  proportions  and  design. 

For  an  account  of  the  New  York  aqueducts  aee  the  Iteixrrl  of  t he 
Aqtudud  Commissioners,  1887-95,  ami  The  Water  Supply  qf  the 
City  of  New  Fort,  1896,  by  Weomann.  For  accounts  of  other 
pioduots,  see  the  Transactions  of  the  Societies  of  Engineers  in  the 
ditTerant  countries,  and  the  Engineering  Journals,  (e.  p.  h.*) 

Aquila,  a town  and  bishop’s  see  of  Italy  (Abruzzi 
and  Molise),  capital  of  the  province  of  Aquila,  situated 
in  the  Central  Apennines,  at  the  S.W.  foot  of  the  knot 
of  Gran  Sasso  d*' Italia,  145  miles  N.E.  from  Rome  by 
rail.  There  are  two  picture  galleries,  one  in  the  town 
hall,  the  other  in  the  Dragonetti  (formerly  Do  Torres) 
Palace,  and  an  industrial  arts  and  sciences  school. 
University  classes  are  held  here.  Owing  to  its  altitude 
(2366  ft.),  it  is  a favourite  summer  retort  of  the  Italians. 
Population  of  commune  (1881),  18,426;  (1901),  21,215; 
of  province  (1881),  353,027  ; (1901),  397,645. 

Arabl  Pasha  (more  correctly  Ahmad  'Arab!,  to 
which  in  later  years  he  added  the  epithet  al-MUri,  “the 
Egyptian”),  Egyptian  soldier  and  revolutionary  leader, 
was  born  in  Lower  Egypt  in  1839,  of  a fellah  family. 
Having  entered  the  army  as  a conscript  he  was  made  an 
officer  by  Said  Pasha  in  1862,  and  was  employed  in  the 
transport  department  in  the  Abyssinian  campaign  under 
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Ismail  Pasha.  A charge  of  peculation  was  made  gainst 
him  in  connexion  with  this  expedition  and  he  ass  plarij 
on  half-pay.  lhiring  this  time  he  joined  a secret  society 
formed  by  Ali  Roubi  with  the  object  of  getting  rid  of 
Turkish  officers  from  the  Egyptian  army.  In  1878  )n 
was  employed  by  Ismail  in  fomenting  a diaturbuire  against 
the  ministry  of  Subar,  Wilson,  and  Pe  Blignieres,  and 
received  in  payment  a wife  from  Ismail's  harem  and  the 
command  of  a regiment.  This  increased  his  influence  with 
the  secret  society,  which,  under  the  feeble  government  of 
Tewfik  Pasha  and  the  Dual  Control,  begun  to  agitate 
against  Europeans.  A military  demonstration  on  8th 
September  1881,  led  by  Arabi,  forced  the  Khedive  to 
increase  the  numbers  and  pay  of  the  army,  to  substitute 
Cherif  Pasha  for  Rial  lWiha  as  prime  minister,  and  to 
convene  an  assembly  of  notables.  Arabi  became  under- 
secretary for  war  at  the  beginning  of  1882,  but  continued 
his  intrigue*  The  Assembly  of  Notables  claimed  the 
right  of  voting  the  budget,  and  thus  came  into  conflict 
with  the  foreign  controllers  who  had  been  appointed  to 
guard  the  interests  of  the  bondholders  in  the  management 
of  tho  Egyptian  finances.  Cherif  fell  in  February,  Mid 
Arabi  (created  a pasha)  became  minister  of  war.  I orbited 
by  the  honours  bestowed  on  hint  by  the  snltan,  Arabi, 
after  a brief  fall  from  office,  acquired  a dictatorial  l**** 
that  alarmed  the  British  Government.  His  arming  of  tic 
forts  at  Alexandria  was  held  to  constitute  ft  menace  to  t te 
fleet.  On  the  refusal  of  France  to  cooperate,  the  Bcttisb 
fleet  bombarded  the  forts  (11th  July),  and  a British  tons, 
under  Sir  Garnet  Wolseley,  defeated  Arabi  on  UM 
September  at  Tel-el-Kebir.  Arabi  surrendered,  find  w» 
tried  (3rd  December)  for  the  crime  of  rebellion.  In 
accordance  with  an  understanding  made  with  the  Britan 
representative,  Lord  Duflferiu,  Arabi  pleaded  gw  ty,  an 
the  formal  sentence  of  death  was  immediately  conimnten 
to  one  of  banishment  for  life  to  Ceylon.  After  his  eak 
had  hutted  for  nearly  twenty  years,  however,  the  Ahcui'w 
Abbas  U„  exercised  his  prerogative  of  mercy,  and  m »». 

| 1901  Arabi  w-as  permitted  to  return  to  Egypt. 
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DURING  the  last  quarter  of  the  19th  century  several 
notable  journeys  were  made  through  Northern, 
Central,  and  Southern  Arabia  which,  although  they  have 
led  to  no  essential  modification  of  previous  views  regarding 
the  general  physiography  of  that  country,  have  added 
considerably  to  our  knowledge  of  its  tojiegraphical  detail. 
Very  little  systematic  survey  has  been  possible  in  a country 
so  remote  from  the  centres  of  scientific  movement,  and  so 
hostile  to  foreign  interference.  The  eastern  coast  lias  been 
connected  with  the  Indian  system  of  triangulation  across 
the  Strait  of  Hormux ; and  from  Aden  a local  topo- 
graphical  survey  has  been  carried  into  tho  southern  off- 
shoots of  tho  Yemen  Mountains  by  officers  of  the  Indian 
Survey,  based  on  a triangulation  w’liich  is  independent  of 
India,  Amongst  recent  investigations  the  researches  of 
Dr  Walker  in  the  Sinai  Peninsula  have  thrown  new  light 
on  the  coral  formations  of  the  western  coast,  and  have 
elucidated  some  interesting  problems  in  connexion  with 
Arabian  desert  formation*.  According  to  this  authority 
the  change  m surface  configuration  of  the  desert  sands  of 
- orthem  Arabia  is  due  to  no  change  in  climatic  factors 
It  is  governed  by  tho  same  laws  today  as  it  was  thousands 
Oi  years  ago.  Sand  formations  are  produced  by  the  differ 
enees  of  temperature  (50*  to  SO*  V.),  to  which  the  surface 
« k is  dally  exposed.  The  rock  i*  first  broken  up  by 
tin*  differences  into  small  fragments,  which  are  jwlLhed 


I and  rounded  by  the  action  of  wind-blown  san  ■ 1 ’ 

I especially,  disintegrates  rapidly  on  account  o , 

I etwe  in  the  specific  heat  of  its  constituent  par  * . 

j wind  action  again  separates  the  compnnen  1 
forms  broad  sjKices  in  the  desert,  of  which  the . l 
tide.*  may  consist  uniformly  either  of  nnca  or  1 i 
Rut  as  regards  recent  illustration  of  the  con  °r  ^ 

geology  of  the  Arabian  continent  general  }>  1 .g-g 
| researches  of  Doughty  and  Blunt,  between  t e . 

and  1878,  and  to  those  of  Tlieodore  Bent  *uh*e«i 
' that  we  are  most  indebted  for  fresh  material  rn  a e 

‘ sources.  . “bai." 

Doughty  accompanied  the  annual  pilgnmage,  ^ 

from  Damascus  to  Mecca,  stopping  at  Medyw  -n. 

; 150  miles  north-west  of  Medina)  to  cop}  During 

scriptions  and  explore  the  monuments  of  E ■ ■ . . yj 

the  spring  of  1877  he  visited  Ncjd,  returning  ^ 

Hajr  and  exploring  the  cool  and  loft}'  ! 't(,  Tc'iu*. 

summer.  He  afterwards  journeyed  iiortn^  • 

in  tho  Nefud,  and  eastwards  to  Had,  ^e.Jre,  tnrned 
capital  of  the  Emir  lbn  Rashid,  brom  Hiu  0f  l*va- 
i south- west  to  Khaybar,  crossing  an  upland  reg  ^ 
| fields  and  extinct  volcanoes,  which  he  belwj®*  Arabia, 
water-parting  between  cast  and  west  in  j or 
In  the  spring  of  1878  he  again  returned  to  ^ 

Anevza  and  Boreyda,  which  he  describes  as  i s 
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important  towns.  Then  recrosaing  the  continent  and 
traversing  the  elevated  steppo  which  is  the  wandering 
ground  of  the  great  Beduin  tribe,  Ateyba,  he  finally 
reached  Jidda,  exhausted  by  the  hardships  and  vicissitudes 
of  his  journey.  It  is  worthy  of  note  that  be  travelled 
openly  as  a Christian  and  an  Englishman,  and  that  he 
survived  to  write  a standard  work  on  Arabia  ; whilst 
Huber,  who  traversed  much  the  same  country  in  1883- 
84,  paid  the  penalty  of  tho  venture  with  his  life. 
In  1878-79  Mr  Wilfrid  Blunt,  accompanied  by  his  in- 
trepid wife,  Lady  Anne  Blunt,  travelled  from  Syria 
south-east  to  Jebel  Shammar,  skirting  the  great  Wadi 
Sirhan  depression  to  Jof,  and  thence  crossing  the  Nefud. 
He  thus  followed  a route  approximately  i»rallel  to 
that  of  Doughty,  at  a distance  of  about  80  miles  from 
it.  On  his  return  journey  from  Ncjd  be  joined  the 
1 lands  of  Persian  pilgrims  returning  from 


but  them  appears  to  be  a doubt  whether  the  volcanic  cones  on  the 
surface  of  tuo  lava-flows  of  the  41  lu  rests  " can  geologically  be  con- 
nected with  these  flows.  In  the  north-west  the  platform  of  sand- 
stone which  flanks  the  pilgrim  route  to  Mecca  from  Damascus  for 
about  150  miles,  with  its  western  edge  approximately  parallel  to 
the  Re  l Sea  coast  st  a distance  of  about  100  miles,  and  which 
terminates  southwards  near  El  Hajr,  is  not  the  true  wateished 
between  tho  saud-plains  of  Tcymi  and  the  sea;  for  the  drainage 
strikes  across  it  from  eastwards,  and  is  possibly  antecedent  to  the 
formation  of  the  plateau.  The  surface  of  this  great  "harrat,*’  or 
upland,  which  crowns  the  mountainous  highlands  of  the  coast, 
and  is  flanked  on  the  east  by  a long  extended  depression,  has  been 
embedded  by  stream  after  stream  of  basaltic  lava,  and  is  studded 
with  numerous  extinct  volcanoes.  The  highest  of  these  volcanoes 
is  estimated  to  be  as  much  as  1000  feet  above  the  plateau  level. 
Between  Shammar  and  Khaybar,  striking  south-woat  across  the 
continent,  the  central  districts  consist  of  an  upland  space  of  lava- 
fields  and  extinct  volcanoes  {called  14  hilli-hiliian  ” by  the  Arabs) 
rising  to  about  6000  feet  above  sea-level,  forming  another  "hareat" 
known  as  the  Harrat  K hay  bar.  This  was  ascertained  to  be  the 


Mecca,  travelling  nearly  due  north  to  Ker- 
hela  arul  Baghdad,  passing  through  the 
country  of  the  Doffir  Beduin*,  so  that 
between  these  two  travellers  we  have  a 
fairly  connected  account  of  the  physio- 
graphy of  all  Northern  Arabia,  differing 
in  some  important  details  from  the  earlier 
descriptions  of  1‘algrave  (Arabia,  Ency. 
Brit.  ii.  235-265).  Mr  Bent,  who  was 
also  accompanied  by  liis  wife,  visited  the 
Bahrein  islands,  on  the  east  coast  of 
Arabia,  in  1888,  and  added  much  to  our 
knowledge  of  this  cradle  of  the  Phoenician 
race.  In  1893-94  he  made  an  adventur- 
ous journey  into  the  main  valley  of  Had- 
ramut,  and  later  again  visited  the  Southern 
Arabian  coast,  starting  from  Mu&kat,  but 
was  not  successful  in  Jienet rating  into  the 
interior  of  the  continent.  Colonel  S.  B. 
Miles  explored  Oman  and  visited  Dhofar, 
on  the  southern  coasts  of  Arabia,  in  1884. 
'i  emeu  was  traversed  as  late  as  1892  by 
W.  B.  Harris,  who  travelled  in  disguise 
from  Aden  to  Sanaa,  the  capital,  where  he 
was  imprisoned  by  the  Turkish  authorities, 
and  whence  he  was  deported  under  an 
escort  to  Hodeida.  In  such  circumstances 
he  was  not  able  to  odd  much  to  the 
scientific  information  gained  by  previous 
travellers ; but  he  gave  an  excellent  de- 
scriptive account  of  the  wonderful  fertility 
and  beauty  of  Arabia  Felix.  Stimulated 
by  a journey  of  the  French  botanist 
Defiers  in  1888,  I.)r  Schweinfurth  made 
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a botanical  exploration  of  Yemen  in  the 
winter  of  1888  - 89,  and  Herr  Eduard 
Glaser,  about  the  same  time,  visited  March,  the  capital  of 
tho  old  Subreon  empire,  and  brought  home  with  him 
numerous  manuscripts.  To  the  researches  of  these  travellers 
in  Northern,  Central,  Southern,  ami  Western  Arabia,  we 
way  add  such  matters  of  historical  interest  affecting 
Arabia  as  have  been  brought  to  light  by  the  lal>ourii  of 
the  officers  of  the  Indian  Survey  working  in  Baluchistan  , 
and  Makrau.  They  undoubtedly  open  up  a new  chapter 
in  Arabian  commercial  (if  not  military)  history. 

From  Doughty  we  learn  that  the  geology  of  Arabia  ia  of  truly 
Arabian  simplicity.  A central  core  of  Plutonic  rocks  is  overlaid 
Physio-  by  sandstones,  and  these  again  by  limestones,  aome- 
I rmphy.  times  accompanied  with  flints.  This  is  a similar  forma- 

tion to  that  which  apj*ara  again  between  the  Dead 
tH’i  and  Jerusalem,  and  probably  underlies  all  Palestine,  The 
'*  nefuds,”  or  deep  gaudy  deserts,  are  composed  of  material  derived 
from  the  Bands! ones.  The  occurrence  of  volcauio  rocks  upon 
plateaux  throughout  Central  Arabis  was  previously  unrecorded. 


Map  or  Abaiiia. 

tree  water-parting  of  this  part  of  the  country  ; the  water*  flowing 
eastwards  to  the  Wadi  e*  Rumma  (which  would  be  au  affluent  of 
the  Euphrates  if  it  were  a perennial  stream  instead  of  a dry  trough 
flushed  onco  in  a generation)  and  westwards  to  the  Wadi  el 
Humth  (previously  unknown)  which  has  its  mouth  on  the  Red 
Sea  coast.  ...  * .. 

Blnnt  describes  the  barest*  or  upland  plains,  closely  adjoining  the 
frontiers  of  Syria  and  Arabia  to  the  south  of  Damascus,  as  a vast 
expanse  of  boulder-strewn  deBert,  "a  bleuk  and  gloomy  region 
across  which  it  is  diflicult  to  travel  with  camoli  on  account  of  the 
narrowness  and  intricacy  of  the  paths  which  wind  in  and  out 
amongst  the  boulder*. " From  this  region  of  black  stones,  extend- 
ing south-eastwards  for  upwards  of  300  miles  to  Jof,  is  tho  great 
depression  of  the  Wadi  Sirhan  (prohablv  an  ancient  arm  of  the 
sea)  which  is  estimated  to  be  less  than  2000  feet  above  sea-level, 
and  is  flanked  to  tho  eastward  bv  the  vast  gravelly  plain  of  El 
Hamad  on  a higher  level  of  500  feet.  Jof  is  a wallod  town  or 
about  500  bouses,  which  stands  on  the  northern  edge  of  the 
Nefud  or  red  sand-plalu  of  the  interior.  This  plain  extend*  for 
200  miles  to  the  foot  of  the  Jebel  Shammar,  beneath  which  lira 
Hail  which  Blunt  places  at  the  foot  of  the  northern  slopes  to  tho 
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«*ftt  of  Jebel  Aja,  and  Doughty  shows  to  th«  south  of  that  range. 
The  rocky  hills  of  the  Nefud,  like  those  of  Jof,  are  of  sandstone, 
varying  in  colour  from  yellow  to  red  and  purple,  but  weathered 
black  on  the  upper  surface.  Jebel  Shammar  itself  is  composed  of 
red  granite.  The  general  characteristics  of  these  mountains  and 
of  their  vegetation  seem  to  be  similar  to  those  of  Mount  Sinai. 
The  plain  level  at  Hail  is  estimated  by  Bluut  to  be  4000  feet  above 
sea-level,  and  the  summits  of  tbs  Shammer  Mountains  to  be  2000 
feet  higher.  The  character  of  the  Nefud  plains  apparently  differs 
emeriti*]  ly  from  that  described  by  I’al grave.  The  Nefud  is  now 
•aid  to  constat  of  a wide  spread  of  coarse  red  sand,  well  clothed 
with  shrubs,  and  after  a rainy  winter  covered  with  grass  and 
flowers.  A few  irregular  low  ridge*  exist  in  the  Nefud,  but  they 
are  not  a prominent  feature.  On  the  other  hand,  the  whole  plain 
is  pittod  with  deep  hollows,  sha|>cd  liko  a horse-shoe,  with  their 
jiointa  all  vet  with  great  regularity  towards  the  same  point  of  the 
compass.  These  depressions  are  called  by  the  Arab*  " fulj,"  and 
vary  in  depth  trom  20  to  200  feet,  and  proportionately  in  width  ; 
the  widest  being  about  a quarter  of  a mile  across.  Another 
natural  phenomenon  which  was  previously  described  in  consider- 
able detail,  but  which  Blunt  found  to  be  unsupported  by  local 
evidence,  is  the  occurrence  of  the  simoom,  or  poisonous  wind,  in 
these  plains.  Sandstorms  are  of  frequent  occurrence  ; but  they 
are  not  poisonous.  The  deadly  poison  blast,  which  not  merely 
suffocates  by  mechanical  means,  hut  which  absolutely  disseminates 
a poisonous  vajwur  or  gas,  must  bo  dissociated  from  the  plains  of 
the  Nefud.  Tho  expression  “nejd"  is  ascertained  to  be  purely 
geographical,  and  in  no  sense  political.  In  Arabia  it  is  applied  to 
all  the  high-level  districts  lying  within  the  Nefnds.  It  includes 
the  three  provinces  of  Jebel  Shammar,  Kasim,  and  As  red.  As 
employed  by  the  Turks,  the  name  is  applied  to  their  latest 
conquests  on  the  seaboard  of  Kl  Hass,  and  so  has  led  to  a misappre- 
hension as  to  the  extent  of  Turkish  sovereignty  in  Arabia.  The 
plain  of  tho  Hamad,  which  Blunt  crossed  from  Jelral  Shammar  to 
tho  borders  of  Arabia  at  Nejnf,  south  of  Babylon,  has  a uniform 
upward  gni  1©  from  the  Sea  of  Nejef  to  Shammar.  This  slope  is 
estimated  to  be  about  10  feet  per  mile,  and  iB  not  unbroken.  It 
is  dne  to  “a  series  of  shelves  terminating  in  abrupt  edges  one 
above  tho  other,  the  edges  facing  the  line  of  descent”  The  Nefud 
of  Eastern  Arabia,  as  described  by  Sir  Lewis  Felly,  differs  from 
tin?  Nefud  north  of  Shammar  in  some  essential  particulars.  It 
consists  of  a series  of  huge  sand  ranges  trending  curvilinearly  in 
a north-west  ami  south-east  direction,  stretching  roughly  parallel 
to  the  Arab  littoral  of  the  Persian  Gulf  southwards  from  Jebel 
Shammar.  Between  the  ridge*  are  wide  space*  of  hard  level  plain, 
as  much  as  from  7 to  8 miles  in  width.  The  central  plateau  com. 
mences  to  rise  into  Nejd  proper  from  tho  district  of  Sodair.  Tho 
route  from  the  Persian  Gulf  westward,  crossing  this  eastern  Nefud, 
terminates  at  Riad  (the  Wahabi  capital),  250  miles  to  the  south- 
east of  Hail. 

Bent’s  expeditions  to  the  south  coast  of  Arabia  and  Hadramut 
geographically  place  these  regions  in  an  entirely  new  light. 
Hadramut  Hadramut  is  no  longer  to  be  regarded  simply  as  o 
and  southern  district  of  Arabia  intervening  between  the 
Southern  *nd  the  central  desert,  but  as  a broad  central 

Arabia.  artery  running  for  a hundred  miles  or  moro  parallel  to 
the  coast,  through  which  tho  valleys  of  the  high 
Arabian  plateau  discharge  their  scanty  supplies  of  water  to  the  sea 
near  Saihut,  towards  which  point  the  whole  system  gradually 
slopes.  Into  this  hotlied  of  fanaticism  but  otn*  European  (Herr 
Leo  Hirach)  had  succeeded  in  penetrating  before  Bent,  and  he 
travelled  m disguise.  Theodore  Bent  and  his  wife  travelled 
without  disguise,  and  with  a considerable  train  of  follower*.  It 
seems  to  be  clearly  prove!  by  the  Himyaritic  inscriptions  found 
m the  valley,  that  for  live  centuries  u.c.  the  term  Hadramut 
applied  to' this  valley  only,  the  meaning  of  it  being  the  “ Valiev 
ol  Death.  ’ Here  from  tirno  immemorial  existed  the  historic  trade 
in  frankincense  ani  myrrh,  which  centred  in  Shibam  (a  place  of 
»°me  importance  even  now),  from  whence  the  produce  of  the  vallcv 
was  conveyed  westwards  by  tho  great  frankincense  roe d across 
Arabia  of  wmch  an  account  is  given  to  us  by  Claudius  Itotanaiis. 

narrow  coast- It nc  of  this  part  of  Arabia  is  termed  Sahil, 
and  between  Mokalla  and  Saihut  it  is  describe,!  •»  a “most 
^compromising^  an  1 country."  Hot  spring*  exist  at  interval*, 
pointing  to  the  volcanic  origin  of  the  region,  and  where  they 
"l  th~y  ar°  utl,,J!cJ  f‘,r  t,,c  purposes  of  cultivation  ; biit 
i*  n*\  to*  generally  is  marked  by 

U iJfr  nr  .1  T , °l  barr0M  ^rilitv.  Mokalla,  Stiehr,  and 

Kasalr  are  tho  chief  coast  town*.  Thev  carrv  on  ,~,i. 


bv  means  of  their  dhows  \nd\u<&n£ 
Itombay,  ami  tho  Somali  - - ‘ * 


coast  t-rn  ne  They  curry  on  an  active  trade 
with  Aden,  Muskat. 


ti  ' “ j ’ “,"1  foniwi  coast  A curious  geological  fPaluro  of 
tbe  flat  .^s  ^alt  **Ws  near  Kosair.  which  spread  across 
me  flat  t.ountry  in  » stratum  of  black  rock  • like  lav*  ti 

SJhIvtl?j"ibA?ltiC  e‘Tu,i°n  to  the  destruction  of  i«gau 


are  formed  by  a series  of  short  water-course  valleys,  which  con- 
tain the  first  stages  of  the  caravan  routes  into  the  interior.  The 
Akaba  consists  of  a wide  expanse  of  flat,  featureless  plateau, 
without  s habitation  or  even  sign  of  life  — waterless  and  wute 
— but  broken  by  oocaaional  masses  of  flat  tableland  formation, 
which  lie  superincumbent  on  the  lower  plain  about  80  feet  high. 
On  the  top  level  of  the  Akaba  (a  little  over  4000  feet  above 
sea),  is  a wide  scattering  of  small  black  haaallLc  stone*,  which 
rent  on  the  sandstones  and  limestone*  of  which  the  range  is 
formed.  In  the  gullies  cut  out  of  these  tableland  formations 
(which  are  the  higher  level  or  upper  flats  of  the  Akaba),  as  ak< 
in  tho  valloy*  approaching  tho  plateau,  tho  myrrh  and  fraakm- 
' cense  trees,  with  various  forms  of  mimosa,  are  to  be  found.  It 
[ is  curious  that  the  Beduins,  who  own  the  plateau,  do  uot  them* 
selves  gather  the  prodnee  of  the  trees,  but  let  districts  out  to 
the  Somalia,  who  come  in  dne  season  to  collect  the  frankincense. 
The  air  of  the  plateau  is  fresh,  keen,  and  invigorating.  The 
similarity  of  its  conformation  to  some  parts  of  Abyssinia  is  striking, 
and  it  appears  that  many  points  of  similarity  are  also  to  be  not™ 
botween  the  coasts  of  Southern  Arabia  and  those  of  Southon 
Baluchistan.  From  tb©  Aksbs  many  valley*  dip  with  rapid  and 
| sudden  desoent,  flanked  by  steep  red  sandstone  difls.  into  tl« 

I main  central  depression  of  Hadramut  So  steep,  and  *o  different 
from  valleys  whose  formation  is  due  to  erosion,  are  these  gsw  of 
Hadramut,  that  it  seems  possible  that  they  are  but  branches  of  a 
fiord,  or  arm  of  tho  sea,  which  once  filled  in  the  whole  HaJrsaiai 
i depression.  The  upper  valley  of  the  Hadramut,  round  about  it* 
capital  of  Shibam  aud  the  oourtly  residence  of  its  chief  *S  At 
Kutau,  is  a land  of  cultivation  and  prosperity,  of  palm  grorr*  aud 
towns  and  palaocs,  flourishing  chiefly  on  the  basis  of 
acquired  in  India.  The  sultan,  who  is  the  head  of  the  Al  haiti 
family  of  the  Taft  tribe,  is  jemadar  or  funeral  of  the  Anfc 
regiments  in  the  service  of  the  Nswsb  of  Hsidsrabsd.  This  «*; 
ncxion  with  India  is  the  secret  of  the  wealth  of  the  Al  KaiU 
family.  The  dwellers  in  tho  towns,  and  the  cultivator*  of 
Hadramut  belong  to  races  of  Arabs  who  are  of  later  importation 
into  the  country  than  the  Beduin.  The  chief  tribe*  are  the  Tab. 
Ketiri,  Minhati,  Amri,  and  Taraini,  who  are  constantly  st  **r 
with  the  Beduin.  The  Beduin,  who  are  scattered  in  wud  tnw* 
all  over  the  country,  are  the  caravan  leader*  and  the  camen. 
rearing  their  own  camels,  and  owning  large  territories  in  tbr 
highlands.  They  are  numerous  and  powerful,  never  Jiving  in 
tents  like  the  northern  Beduin.  The  richer  amongst  them  occupy 
houses,  and  the  poorer,  caves.  The  Shsrifs  and  Salads  are  on 
important  hierarchy,  tracing  their  descent  from  the  prophet,  sn< 

| exacting  the  homage  of  all  who  are  under  their  widrsprww 
influence.  They  boost  a pedigree  purer  than  that  of  anv  oU> 

I Saiad  family  iu  Arabia.  They  are  dwellers  in  towns  and  citu* 
1 The  half-bred  and  imported  African  slave*  form  the  fourth  floss 
t this  mixed  community.  They  are  all  of  them  Muliomniedanii,  mac, 

I of  them  wealthy,  and  some  superior  in  education  to  their  m*swj» 
! Tbc  tillers  of  the  soil,  personal  servants,  and  soldiers  of  the  cue 
mostly  belong  to  this  class. 

Tho  name  Ad  is  given  in  the  Koran  to  tbc  Sshgcn 
inhabitants  of  Southern  Arabia,  and  is  still  recognized  J 
the  modern  inhabitants.  Within  the  limits  of  4Jrt/fn/. 
the  coast  district  there  is  no  evidence  of  Addite  tletL 
ruins,  a circumstance  which  confirms  the  opinion 
i that  the  ancient  trade  in  frankincense  was  carried  o® 
' chiefly  by  the  caravan  road  passing  eastwards  from  * 

1 to  Hadramut  and  Oman,  very  littlo  use  being  m**®  0 
i the  harbours  and  jiorts  of  the  sterile  coast.  The  niova 
wind-blown  sand  which  collects  in  masses  in  the  cen 
of  the  valleys,  has  probably  long  ago  buried  su 
ancient  mins  as  date  from  Himyaritic  times,  a u 
tliat  is  now  observable  is  to  be  found  on  more®' 
sites  above  the  plain.  A distinct  connexion  w o ^ 
traced  between  some  of  the  rude  stone  relics  of  t F"* 
on  which  inscriptions  exist,  and  those  evidences  o ** 
worship  which  were  found  by  Bent  at  Zimba  ^ 
Maahonaland,  where  the  arrangement  of  rocks  am  * ^ 
j possesses  a similar  system  of  orientation.  Of 
mate  connexion,  if  not  actual  relationship,  whn  i exL^  ^ 
many  centuries  before  our  era  between  the  ^ u-j  the 
: Southern  Arabia  ami  those  Arab  people  who 
i gold-mines  of  Mashona,  and  built  forts  to  prete*.  ‘ ’ 
there  can  be  little  doubt  In  the  Wadi  Sher,  w lI<  , 
northwards  from  the  head  of  the  Hadramut  in  ^ 
central  districts,  there  exist  the  remains  of  at  jo*f 
great  Himyaritic  town,  with  traces  of  megahthic  1 4 
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and  a rock  exhibiting  Himyaritic  inscription*  This 
appears  to  have  been  an  inqiortant  position  on  the  great 
caravan  route  between  east  and  west.  Large  unhewn 
stones  of  the  dolmen  type,  decorated  on  the  inside  with 
geometric  jiatterns  similar  to  those  found  in  Mashonaland, 
together  with  buildings  of  extreme  antiquity  far  anterior 
to  those  of  other  Himyaritic  remains  around  them,  also 
exist  in  the  Wadi  Sher.  The  general  result  of  these 
discoveries  is  greatly  to  enlarge  our  views  of  the  extent 
of  ancient  Sabaean  colonization  in  the  Eastern  world,  a 
result  which  is  still  further  sup|>orted  by  the  remarkable 
similarity  which  exists  between  the  great  irrigation  works 
to  be  found  in  Yemen  and  those  which  yet  require  further 
investigation  in  Southern  Baluchistan. 

The  remarkable  connexion  between  the  fauna  and  the 
flora  of  Arabia  and  those  of  the  Somali  country  and 
Abyssinia,  no  less  than  the  curious  analogies  between 
geological  and  topographical  construction  in  the  physio- 
logy of  the  two  countries,  points  to  a prehistoric  land 
■connexion  between  them  on  the  south,  as  well  as  the 
north,  of  the  lied  Sea,  which  may  possibly  have  been 
■coeval  with  the  land  connexion  between  India  and  Southern 
Africa.  The  link  forged  in  geologic  ages  never  seems  to 
have  been  entirely  broken,  and  nothing  has  served  to 
give  emphasis  to  previous  evidence  on  this  subject  more 
than  the  Zimbabwe  discoveries  of  Theodore  Bent.  It  is 
certain  that  the  ruins  and  the  relics  in  them  (amongst 
which  were  found  fragments  of  Persian  and  Celadon  china, 
such  as  may  still  be  found  in  quantities  on  the  coast  of 
Makr&n  and  of  the  IVrsian  Gulf)  are  not  in  any  way 
connected  with  any  African  race.  We  also  know  that  for 
many  centuries  Iwfore  our  era  the  Bed  Sea  was  alive 
with  the  ships  and  commerce  of  Arabia.  Arab  shi|« 
brought  spices  from  India  and  the  “Cania”  tree  from 
China ; and  “ Arabian  ” gold  is  celebrated  in  the  writings 
of  the  very  earliest  historians.  Very  little  gold  ever 
came  from  Arabia,  but  in  Africa  it  was  produced  in 
large  quantities  (both  front  alluvial  and  quartz  sources) 
from  the  earliest  age*.  There  can  be  little  doubt 
that  the  builders  of  Zimbabwe  came  from  the  Arabian 
Peninsula. 

Although  no  recent  travels  or  explorations  in  Yemen 
ltave  added  greatly  to  the  mass  of  scientific  information 
Vmbmi  collected  by  Glaser,  Schweinfurth,  and  Playfair, 
we  have  acquired  a better  knowledge  of  the 
chief  geographical  features  of  that  country  from  the 
adventurous  journey  of  W.  B.  Harris  in  1892,  supple- 
mented by  the  researches  of  the  Indian  surveyors  in  the 
Aden  district  about  the  same  jhtkhI,  and  the  earlier 
travels  of  General  F.  T.  Haig  in  1887,  than  we  formerly 
possessed. 

The  country  is  split  up  into  the  two  great  natural  divisions  of 
the  interior  highlands  or  Jebel,  and  low-lying  sandy  deserts  and 
plains  of  the  seaboard.  The  latter  are  from  30  to  100  miles  in 
breadth,  skirting  the  highlands  on  the  west  and  south,  and  arc 
"lily  broken  where  a spur  from  the  mountains  approaches  thn 
southern  outlet  of  the  Red  Sea,  forming  the  headland  of  Sidi 
Sheikh,  exactly  opposite  to  the  island  of  Perim.  There  are  many 
indications  that  this  seaboard  strip  of  desert  was,  until  a geologi- 
cally recent  period,  below  sea- level.  These  plains  of  Yemen  are 
called  Tehama.  They  arc  subject  to  drought,  the  rainfall  being 
extremely  small,  but  there  are,  nevertheless,  scattered  about  them, 
where  cereals  can  be  reared  with  success,  and  water  may 
be  obtained  it*  the  nullah  betls  by  sinking  wells  sufficient  to 
supply  th*  flocks  and  herds  of  the  Bed  ail).  It  is  in  these  arid 
plains  that  some  of  the  best  of  Arabian  camels  are  bred.  The 
chief  towns  of  the  Tehama  are  Hodeida  and  Mokha  on  the  wrstern 
coast,  and  Aden  (■/. c. ) on  the  south,  llv/lnda  lies  on  the  north-east 
side  of  a large  bay,  sheltered  by  a promontory  to  the  north-west. 
It  is  a large  and  flourishing  town  containing  about  30,000  In* 
habitants,  with  a Turkish  garrison.  It  |Kwacs>«s  a climate  which 
»>»  mimical  to  Kuro|>ean  existence.  At  certain  seasons  of  the  year 
it  is  subject  to  frightful  epidemics  of  fever.  Mokha  has  lost  its 
mifiortanee  as  a trade  port  since  Aden  has  been  occupied  by  the 
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British.  It  owes  its  existence  to  the  trade  in  coffee.  Early  in  the 
17th  century  English  and  Dutch  established  factories  at  Mokha, 
and  a oeutury  later  the  French  followed  their  example,  to  that  for 
some  two  centuries  Mokha  became  renowned  for  its  wealth.  On 
the  British  occupation  of  Aden  in  1830  trade  left  Mokha,  and 
since  then  the  town  has  fallen  into  decay. 

From  Aden,  northwards,  a stretch  of  some  30  miles  of  desert 
separates  the  volcanic  rocks  and  ridge*  of  the  coast  from  the  green 
and  fertile  highlands  of  Yemen.  Tnese  highlands  present  a moat 
curioas  contrast  to  the  arid  sterility  of  the  Tehama.  Ranges  of 
mountains  rise  abruptly  from  the  plains  to  great  altitudes  ;esti- 
mated  at  10,000  to  12,000  feet,  or  even  higher,  but  there  is  no 
absolute  determination  of  the  height  of  any  of  the  most  prominent 
peaks)  and  assume  a general  formation  of  parallel  ranges,  with  a 
strike  from  north-west  to  south-east,  sheltering  lateral  valleys, 
which  are  wido  aud  fertile,  highly  cultivated,  and  teeming  with 
agricultural  wealth.  It  is  here  that  coffee  and  indigo  are  chiefly 
rown.  Here,  in  Arabia  Felix,  English  vegetables  and  many 
inds  of  fruit  reach  perfection  in  a climate  of  which  the  average 
mean  shade  temperature  may  vary  between  60°  and  70“  F.  A 
line  drawn  from  Aden  northwards  for  170  to  180  miles  will  mss 
not  very  far  from  the  main  water- |*rtiug  of  the  plateau,  of  which 
the  average  level  is  7000  or  6000  feet,  and  not  far  east  of  the  great 
caravan  road  which  connects  Sanaa,  tbo  capital  of  Yemen,  with  tho 
meat  southern  port.  It  is  on  this  route  that  the  towns  of  Katabo, 
Terim,  and  Damar  are  situated,  and  it  has  probably  been  through 
all  ages  the  great  central  trade-route  of  Yemen.  It  is  remarkable 
that  whilst  tho  Tehama  is  snhject  to  a most  uncertain  rainfall, 
there  should  lie  two  regular  wet  Bessons  in  the  highlands,  corre- 
sponding to  the  spring  and  autumn  “monsoons"  of  Harrar  and 
the  Gulls  country.  Rain  is  said  to  fall  daily  during  the  recur- 
rence of  these  wet  seasons,  but  with  intermittent  ]ieriods  of  bright 
sunshine.  Of  the  bc-auty  of  the  scenery  in  the  Yemen  hill-country, 
Harris  gives  us  a most  vivid  description.  “Torn  into  all  manner 
of  fantastic  peaks,  the  rocky  crags  add  a wildness  to  the  view  that 
otherwise  possesses  the  moat  jwaceful  charms.  Rich  green  valleys, 
well  timbered  in  places,  and  threaded  by  silvery  streams  of 
dancing  water ; sloping  fields  gay  with  crops  and  wild  flowers  ; 
the  terraced  or  jungle -covered  slopes — all  are  so  luxuriant,  so 
verdant,  that  one's  ideas  as  to  the  nature  of  Arabia  are  entirely 
upset."  Colonel  Wahab,  who  surveyed  the  hills  north  of  lahej 
in  the  Aden  district,  describes  the  wealth  of  green  terraces,  sloping 
in  steps  of  graceful  contour  down  the  spurs  of  the  mountains,  as 
recalling  the  twauty  of  Himalayan  scenery  in  the  valleys  of  the 
Jumna  and  Sutlej.  Sanaa,  the  capital  of  Yemen,  lies  at  an  eleva- 
tion of  nearly  7800  feet  above  sea-level,  about  250  miles  by  road  t" 
the  north  of  Aden,  aud  180  by  road  north-east  of  Hodeida,  on  the 
Rod  Sea  coast.  Between  Sanaa  and  Aden  are  the  three  principal 
towns  of  Damar,  Terim,  and  Katalui,  the  last  marking  the 
southern  frontier  of  Turkish  occupation  in  the  highlands.  Damar, 
0300  feet  above  sea  - level,  is  described  by  Harris  ss  being  au 
unwalled  town,  but  jiroteeted  by  small  mud  forts  placed  at 
intervals — an  obviously  Turkish  innovation  denoting  recent  con- 
struction. Many  of  its  houses  are  well  built  of  atone,  and 
decorated  with  considerable  taste.  A peculiarity  in  their  con- 
struction is  the  use  of  slalw  of  alabaster  for  the  windows,  which, 
being  carved  in  relief,  admits  of  a peculiarly  soft  and  varying 
light.  There  is  an  o|»en  square  about  the  centre  of  the  town,  the 
bazaars  and  narrow  streets  around  it  being  full  of  life  and  busy 
with  trade.  As  usual,  the  Jews  occupy  a separate  quarter.  The 
effects  of  Turkish  misrule  sre  everywhere  strongly  marked  in 
Dsmar.  Terim,  80  miles  from  Sanaa,  is  comjwratively  a new-, 
and  essentially  a |«oor,  towu,  built  chiefly  of  Min-dried  bricks.  It 
lies  between  7000  and  8000  feet  above  sea-level. 

Two  notable  examples  of  the  engineering  skill  of  the  Sabtran 
and  Himyaritic  Arons  exist  in  Yemen  ; one  at  Hirrau,  near 
Damar  < which  Harris  believes  to  be  the  llaran  of  Biblical  record), 
and  the  other  at  March  or  Saba.  The  storage  tanks  at  Hirrau, 
which  arc  supplemented  by  deep  wells,  wero  obviously  built  for 
the  pttrjtosc  of  providing  water  for  the  garrison  of  an  ancient 
fortress  which  encloses  them.  Two  spurs  of  a hill  hare  been  joined 
by  an  enormous  wall,  whereon  there  is  space  sufficient  to  drive  “a 
carriage  and  pair."  Tilts  wall  i*  160  yards  long  and  20  feet 
high,  and  is  oailt  with  the  peculiar  cement  which  is  typical  of 
vary  Arab  construction.  Harris  recognized  in  it  many  points  of 
similarity  to  a gigantic  wall,  dating  from  early  Arab  tiroes,  which 
exists  st  Mekinez  in  Morocco.  Within  the  wall  is  a well  of  which 
the  lower  part  is  anuk  in  the  solid  rock,  and  above  the  northern 
end  are  a series  of  three  tanks  reached  by  a stairway.  Hirran,  or 
nail  Hirran.  as  the  hill  is  also  called,  is  perforated  with  excavations, 
and  abounds  in  sepulchral  ruins  and  masses  of  broken  pottery. 
The  great  dam  of  March  (Skcba  or  Saba)  possibly  date*  from  1700 
years  B.C..  for  its  construction  is  attribute*!  to  the  father  of  Himyar, 
the  founder  of  the  Himyaritic  dynasty.  It  ia  certainly  of  vast 
antiquity.  M.  d’Arnaucl  describes  its  ruins  a*  comprising  a 
gigantic  wall  2 miles  long  and  175  paces  wide,  connecting  two  hills. 
The  water  which  was  stored  by  means  of  this  enormous  dam  was 
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allowed  to  escape  by  dykes,  or  openings,  at  different  levels,  so  that 
irrigation  coula  be  maintained,  no  matter  at  what  level  the  water 
of  the  tank  might  stand.  It  is  supposed  to  have  bocn  burnt  under 
exceptional  pressure  about  A.D.  100. 

The  system  of  storing  water  in  tanka,  and  the  evidences  of  its 
antiquity,  are  abundaut  throughout  South  Arabia,  and  these  evi- 
dences way  aupply  a key  to  the  mystery  of  those  strange  construc- 
tions in  Southern  Baluchistan  and  Makniii  which  for  agea  have 

E relented  an  interesting  problem  to  investigators.  Throughout 
lakran,  but  perhaps  more  especially  in  the  districts  of  Panjgur 
and  Kolwah,  there  are  relica  of  wails  of  enormous  thickness,  and 
sometimes  of  considerable  height,  which  are  only  known  to  the 
local  inhabitants  asGhorbasta,  or  Ghabrhasta,  the  name  indicating 
merely  that  they  were  built  by  a raoe  of  aun-  or  fire-wor*hipi»ers. 
No  modern  Baluchi  acknowledges  any  connexion  with  them. 
They  possess,  in  fact,  no  historv — no  tradition  even  ; but  the 
peculiarities  of  their  construction  distinctly  point  to  the  same  race 
of  people  for  their  origin  as  those  who  terraced  the  hillsides  and 
revetted  the  fields  round  about  them  with  similar  masonry. 

Those  “ Asiatic  Ethiopians  " whom  Herodotus  places  in  Southern 
Baluchistan  500  years  B.c.  have  disappeared,  and  the  Arab  influ- 
ences which  now  pervade  the  country  irom  end  to  end  are  of  later 
date  and  different  origin  ; but  there  can  bo  little  doubt  that  the 
Sabctia  or  Himyaritic  races  of  dusky  Arabs  who  fenced  round 
their  gold  mines  in  Africa  with  strange  fortifications  and  built 
up  the  vast  protective  works  for  water  storage  in  South  Arabia,  are 
responsible  for  many  works  designed  on  the  same  principles  and 
of  similar  construction  on  the  eastern  side  of  the  Persian  Gulf. 
(See  Baluchistan.) 

A certain  amount  of  flesh  light  has  been  thrown  on  the  ancient 
connexion  between  Ethiopia  and  South  Arabia  by  the  researches  of 
Glaser.  This  connexion  was  evidently  so  close  as  to  approach  to 
the  affinity  of  blood  relationship.  Egyptians,  Syrians,  and  Greeks 
traded  w ith  Arabia  for  frankincense  for  more  centuries  before  our 
era  than  we  can  clearly  count.  “In  the  most  primitive  time*,” 
says  McCrindle,  “the  merchants  of  Arabia  traded  to  Gaza  and 
Egypt,  and  the  producers  of  incense  in  Africa  followed  their 
example.”  Whst  the  Greeks  called  Ethiopia  the  Egyptians  called  ! 
Punt  (or  Pwent),  Habash,  and  Hash.  Punt  certainly  referred  to 
both  sides  of  the  Red  Sea,  but  the  name  never  occurs  in 
Himyaritio  inscriptions.  Habash  (or  Habashat)  does  occur,  and, 
according  to  Glaser,  the  word  means  “collector’' — ue.,  collector  of 
incense,  and  applied  equally  to  Africans  uud  Arabians — to  Abys- 
sinia  and  Somaliland  as  well  as  to  Hadramut. 

The  condensed  history  of  the  Arab  nation  from  the  very 
earliest  ages,  which  is  to  be  found  in  the  articles  “ Arabia  ” 
and  “ Yemen  ” of  tho  ninth  edition  of  the  Ency- 
blttory  elopaedia  Bri tannin,  sufficiently  illustrates  the 
expansion  of  Arab  trade  and  Arab  colonization 
in  thoso  days  when  Ethiopia  ami  Southern  Arabia  seem 
to  have  been  united  in  the  closest  bonds  of  commercial 
affinity,  and  gold  and  frankincense  and  myrrh  formed  the 
chief  articles  of  commercial  quest.  But  whilst  the  spread 
of  Arab  (or  Himyaritic)  influence  to  the  west  and  north 
can  bo  more  than  faintly  estimated  from  classical  records 
and  ancient  inscriptions,  there  is  very  little  said  about 
eastern  fields  of  enterprise,  and  it  is  only  since  the  waste 
places  of  Baluchistan  and  the  shores  of  Makran  have  been 
brought  under  the  close  scrutiny  of  the  Indian  surveyor 
that  evidence  has  been  collected  which  proves  that  Arab 
enterprise,  if  not  Arab  empire,  included  a vast  area  of  Asia 
to  the  east  of  the  Persian  Gulf,  just  as  it  included  a vast 
ana  of  Africa  to  the  west  of  tho  Ited  Sea. 


Herodotus  refers  to  Asiatic  Ethiopians,  but  makes  no  confusion 
between  Africa  and  Asia  as  some  modern  historians  suggest.  Tho 
historians  of  Alexander's  campaign*  throw  a casual  light  on  the 
exiaUmco  of  a trade  in  inccnso  which  could  only  have  been  carried 
on  by  Arab  merchants.  In  enumerating  the  inhabitants  of 
Southern  Gedrosia  (Baluchistan),  Ptolemy  mentions  Arbitae,  Par- 
sida:  (or  Parsine),  and  Khamrue,  whose  names  are  too  suggestive 
of  the  Arab,  Persian  for  Tajak),  and  Dravidian  ethnic  occupation 
of  the  same  nature  that  now  exists  to  be  altogether  accidental. 
But  it  is  to  that  invaluable  anonymous  record,  the  Peri  plus,  and 


to  t|i«  discovery  of  many  relics  of  the  ancient  trade  in  Egyptian 
or  Phamicianglasa  (the  TaXoi  dpyij  of  the  Peri  plus),  which  are  to 


Iks  found  in  abundance  on  tho  coast  of  Makran,  that  wo  arc  ehiefiy 
indebted  for  the  identification  of  many  of  tho  trading  porta  of  the 
Arabian  8ea  which  would  otherwise  be  subjects  of  conjecture. 

Long ; before  the  rise  of  Mahommed,  Semitic  colonics  had  planted 
themselves  in  Asia  to  the  east  of  the  Persian  Gulf,  and  from  the 


days  (early  in  the  1st  ccntnry  of  our  era)  that  the  pilot  Hippelo* 
worked  out  the  problem  of  a regular  passage  between  fobs  t* 
Africa  by  making  use  of  the  monsoon  winds,  Arabia  competed 
with  Egypt  on  the  commercial  highways  of  the  ocean.  The 
Christian  Topography  of  the  Universe,  by  Cosmos  lodtoopleuste* 
(about  A.r>.  535-547),  continues  the  story  of  the  Periplns  shorn 
400  years  later,  aud  gives  an  account  of  the  trade  with  Hakbar 
and  the  Eastern  Archqielago,  which  is  taken  up  again  by  Arab 
geographers  of  the  next  seven  centuries.  A trailing  cvfoftj  of 
Sabiean  Arabs  existed  at  Canton  at  the  beginning  of  the  7th 
century.  Arabian  science  influenced  Chinese  astrology,  meltceo- 
logy,  and  astronomical  instruments,  according  to  a learned  Chine* 
authority.  Colonics  of  Arabs  aud  Jews  settled  early  in  our  an 
on  the  southern  coasts  of  Bombay,  where  their  defendants  a re 
to  be  found  to  this  day.  When  Mahommedan  Arabs  rt  aortal 
thither  in  after  ages  they  met  with  a friendly  reception  similar 
to  that  which  their  Sabwan  predecessors  had  obtained,  and  they 
shared  the  hououred  name  of  Moplah  together  with  Christiana 
With  the  rise  of  Mahommed  and  the  universal  acceptance  of  the 
creed  of  Islam,  the  second  chapter  iu  the  history  of  Arabia  opens. 
Hitherto  Scmitio  instincts  for  trade  and  barter  had  been  tae 
moving  spirit  of  an  extension  of  Semitic,  if  not  of  Arab  ibBmmo 
over  the  whole  of  the  then  known  world.  It  was  the  enormous 
acquisition  of  geographical  knowledge,  supplemented  by  flommm* 
wealth— the  accumulation  of  centuries  o!  trade,  initiated  nodfftt 
by  the  southern  or  Himyaritic  races,  but  gradually  shared  by  U* 
northern  or  more  distinctly  Semitic  tribe*— that  paved  tlw  way  Jot 
the  unprecedented  success  of  Arab  arms  in  tho  cause  of  Jewu 
or  holy  war.  The  chief  military  movements  directed  apart 
Europe,  Northern  Africa,  and  Persia,  under  the  influence  of 
Islamitic  religious  fervour,  and  the  almost  unbroken  JJ5W 
attended  these  movements,  are  already  briefly  rooordad. 
this  record  no  note  is  made  of  that  most  remarkable  episode  1» 
Arab  history  which  culminated  in  the  conquest  of  Sind.  »tam  *a 
out  Greek  influences  on  the  Indus,  and  proved  to  be  Uw  on 
occasion  in  history  when  India  was  successfully  from  the 

west.  Very  early  in  the  Mahommedan  era,  if  not  g 

from  the  north — i.c. , from  Syria-had  overran  and  ocropiedlUhM 
and  SUtnn.  Several  altempta  to  invada  India  were  .made  before 
the  sncceasfnl  expedition  ol  Mahommed  ka»rm  in 
cording  to  Intent  (.i.tory  (Major  J.rrrlU  tranMation  "HU  g 
Makrnn  «ai  aubjugated  in  614,  and  in  66S  Kirmiii.  SiaLas 
and  tho  weatern  nionotoiil  district,  of  Makran  were ™ 

Tvro  attempts  to  capture  Delml,  the  port  of  Sind,  -T  j , 

ful.  In  tho  Caliphate  of  Moawuh,  A Mull,  hrn 
Kuikanan  (is,  the  Kalat  highland.)  and  attempted  to  ■*£ 
that  way  ; but  the  attempt  failed,  and  ' there  mar  1 !»•“ 

near  Kafat  the  traditional  graveyard  of  the 
attempt  Frequent  Arab  locnreloo.  were  ■tMelndUe.rti.^,^ 
they  were  all  by  land  following  the  hirnum  an «i  ^ ^ 

from  Syria.  Buddhism.  which  prevailed  all  Brahmaeum 

mountainona  diatricta  to  the  west  had  given  pi  1 
about  the  middle  of  the  7th  century,  when  ^ 

usurped  the  throne  of  Sind.  But  it  beU  . cf  GulJ,r, 
between  Sind  and  Makrun,  aud  in  the  border  pra  , , waekeoen 
(eometimea  called  Kandahar  by  Arab  geographers!,  -- 

» Budh  at  the  beginning  of  the  8th 
Arab  citiaa  and  a nourishing  trade  between  «•* 
the  Araha  conquered  Sind.  Kandahe!  (Gan  “ before  Sind 
liela),  Kanazbuu  (Panjgur),  were  certainly  m etutence  '0' 
w„  conquered,  and  it  ia  probable  that  many. »' 
and  cities  of  Makran  which  subsequently  m |t  »aatij. 

whan  the  great  trade  route  to  India  waned  through  tnai 
were  already  founded,  if  not  already  famous.  Walid  I sixth 

Tlic  conquest  of  Sind  originated  .»  pi-*-1 

Caliph)  to  punish  the  Karak  and  Med  pirates  »ii  i 
vessels  from  Ceylon  laden  with  prints  for the  7heS*i 
Calinhate.  These  Kareks  (who  hare  left  thcir  nam  la**** 
at  Karachi)  were  of  Scythic  origin,  and  their  cum  ^ 

affinities  may  bo  traced  on  the  buxine  to  th  J-  . 4nf  s^|l 
disappeared  from  the  coasts  of  Baluchistan-  w oo«  a 

there,  a humble  and  starved  race  of  fisher  fol  • j^dled 
powerful  tribe  in  the  Punjab  and  on  the  In  n*-  . ’jjv  becinn- 

originally  from  tho  north.  Thus  the  t*!™  to  ^ the  first 
partly  military  and  partly  naval ; and  it  a(re  t|,eT  veTr 

Arab  naval  expedition  in  tho  eastern  sea*,  , -n  the 
about  tho  samo  time  occupied  in  the 

shore*  of  Africa.  It  was  not  until  two  ansk  of  sad 

been  made  to  resell  Pelxal  that  Hajjaj,  the  ? . onir,itd  Ks*i»* 
Makniii,  appointed  his  relative,  the  boy-genera  , 0f  gjPd  i» 

to  the  command  of  a fresh  force,  with  t»e  c 3 cj,jnjj  Clri^ 
immciliate  view,  but  with  the  ulterior  or 'Jc  , rutAilia,  le^1 

from  the  Indus.  At  ll»e  same  time  another  ' f chine 

the  Oxus  for  tho  same  goal,  and  the  ^.{.try  fir*1- 

promised  to  whichever  of  the  two  mched  th  L-mel-nirtt,  and 
With  a force  of  6000  picked  cavalry,  6000  c»rn'!  k^B  «ndic# 
baggage  animals,  Mahommcd  Kj*siin  traie 
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at  the  wns  time  tire  catapults  by  *ea  for  the  purpose  of  reduciug 
Debal.  He  passed  through  Makran  from  west  to  east,  destroying  the 
Buddhist  city  of  Amuil  (Las  Bela)  en  route,  and  finally  captured 
Debal  on  the  1st  May  712.  From  that  point  his  onward  progress 
was  triumphant,  lie  enlisted  Meds  ana  J&ts  into  his  army,  and 
by  the  time  be  bad  reduced  Sadusan  (Haidarabad)  and  reached 
Mnl tin  he  had  50,000  men  under  him.  He  extended  his  conquests 
northward  to  the  borders  of  Kashmir,  and  established  an  Arab 
dynasty  in  Sind  which  lasted  for  three  centuries.  The  Caliph 
Walid  died  in  715  (after  subetituting  Arabic  for  Greek  as  the 
language  of  the  Indus  provinces),  and  the  tragic  end  of  Mahommed 
Kasim  is  one  of  the  epics  of  Arab  history.  These  three  centuries 
of  Arab  occupation  of  the  Indus  valley  mark  the  zenith  of  Arab 
ascendency  in  Asia.  In  770  the  governor  of  Sind  became  governor 
of  Africa,  and  again  in  800  there  was  a similar  transfer.  Am  ran  1 
was  perhaps  the  most  famous  governor.  His  coutrol  of  Sind 
lasted  from  833  to  841.  Before  the  end  of  the  9th  century 
Arab  rule  hod  commenced  to  decline  ; and  then  arose  the  cities  of 
Mulluu  and  Mamiure. 

Throughout  these  centuries  Sind  maintained  regular  commercial 
communication  with  the  rest  of  the  Mahommedan  empire  ; with 
tiie  regions  of  the  upper  Oxua  by  way  of  Kabul  and  Bamian  ; 
with  the  Central  Asian  khanate*  through  Zabulistan,  Kanda- 
har, and  Herat ; with  Persia  and  Syria  and  Europe  through 
Makrdn  : and  a host  of  Arab  geographers  arose  who  have  partly 
recounted  their  own  experiences  as  travellers,  and  partly  (as  In  the 
case  of  the  best  known  of  them,  Edrisi)  acted  as  geographical 
compilers.  From  them  we  learn  the  enormous  extent  of  that  vast 
network  of  commercial  routes  which  was  then  spread  over  the  face 
of  Asia— a System  of  roads,  caravanserais,  and  mercantile  centres 
which  has  left  its  traces  plainly  written  in  spite  of  the  sweeping 
waves  of  destruction  poured  across  it  by  Moghul  and  Tatar.  The 
skeletons  of  ancient  towns  and  the  dry  channels  of  great  irriga- 
tion works  in  the  valley  of  the  llelmund  and  the  plains  of  Sist&n 
witness  to  the  former  wealth  of  these  regions  under  Arab  rule ; and 
from  Quetta  to  Herat,  and  from  Herat  through  Hadghis  and 
Afghan  Turkestan  to  the  Oxus,  there  are  still  to  be  encountered 
evidences  of  Arab  occupation  iu  acres  of  ancient  ruins. 

One  or  two  of  their  moro  famous  cities  may  be  mentioned.  Tiz, 
now  a heap  of  ruins  and  a waste  of  graveyard*  ou  Chalihar 
bay,  was  once  a gnat  port  of  debarkation  on  the  Makrdn 
coast  for  India.  It  is  well  situated  so  as  to  avoid  the  full  blast 
of  tho  monsoon  winds  across  the  Arabian  sea.  From  Tix  to  the 
fertile  valley  of  Kiz  (or  Kei),  auU  frum  Kej  to  Kanazbun  (l'anjgur), 
Annail  (La*  Bela),  Manhabari  (Manja,  or  Mugger,  Pir),  and  Debal, 
the  ancieut  Indus  port  (the  ruins  of  which  are  now  far  inland), 
the  most  frequented  of  these  trade  routes  extended  its  length. 
Kix  and  Kanazbun  are  described  as  large  cities — as  large  as 
Multiu  ; and  the  merchants  of  Kanazbun  were  famous  for  their 
wealth  and  their  fair  dealing.  In  the  Indus  valley  such  cities  as 
Sadusan,  Mansurs,  and  Brahmanabad  outrivalled  the  glories  of 
any  of  our  modem  Indus  towns. 

It  was  doubtless  during  these  three  centuries  that  the  Arabs 
developed  their  genius  for  shipbuilding  and  Acquired  that  command 
Arabia  aa  ° ^ ^ eastern  seas  which  was  followed  by  the  complete 
a aaval  domination  of  the  Mediterranean.  As  traders,  Semitic 
power  ncM  bad  held  their  own  on  the  was  from  the  earliest 
dawn  of  history,  and  although  they  fell  before  the 
naval  power  of  Rome,  they  reasserted  themselves  in  full  force,  as 
Saracens,  during  the  Middle  Ages,  even  in  the  West.  In  the  East 
they  struggled  long  for  supremacy  with  the  Turks  and  final!  v lost  it, 
but  they  were  tho  first  Bca-powcr  on  the  Indian  Ocean  and  in  the 
Persian  Gulf.  Tho  lines  tuey  originally  laid  down  for  the  con- 
struction of  their  sea-going  vessels  may  be  a a distinctly  traced  in 
the  early  ocean  sailing  ships  of  Portugal,  .Spain,  Holland,  and 
England,  as  their  nautical  terms  and  astronomical  nomenclature  may 
bo  found  in  the  mouth  of  the  modern  sailor.  Many  naval  terms 
and  nearly  all  the  astronomical  divisions  of  the  heavens  are  of 
Arab  origin.  During  the  sovereignty  of  the  early  Caliphs  an 
immense  impetus  was  given  in  the  Baghdad  schools  to  the  study  of 
mathematics  and  the  exact  tdeitceo.  Borrowing  their  numerals 
from  India  and  the  compass  (as  well  as  gunpowder)  from  Chino, 
the  Arabs  had  evolved  lor  themselves  systems  of  navigation  and 
instruments  for  determining  the  value  of  latitude  and  lougitude, 
before  the  close  of  the  12th  century.  About  the  time  that  Roger, 
king  of  Sicily,  employed  the  geographer  Edrisi  in  the  compilation 
of  a geographical  map  of  the  world,  Abdul  Hasaan  Ali  of  Morocco 
wrote  a treatise  on  astronomy  which  included  a detailed  account 
of  the  use  of  instruments  already  well  known  and  in  the  hands  of 
Arab  navigators.  Amongst  them  was  that  ingeuious  instrument 
the  astrotahe,  by  mean*  of  which  oliservations  lor  latitude  could 
he  obtained.  Longitude  wsb  determined  then,  as  now.  by  tho 
difference*  between  clock  and  sun  time.  It  seems,  indeed,  almost 
Incredible  that  the  route  to  India  rid  the  Cape  of  Good  Hojie 
should  have  been  left  to  Portuguese  navigator*  to  discover  ; for  the 
Arabs  certainly  knew  how  to  traverse  the  Indian  Ocean  centuries 
before  the  arrival  of  Vasco  do  Gama.  It  is  [>ossib!e  that  that  great 
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Portuguese  adventurer  made,  use  of  Arab  pilots  in  his  voyages  of 
discovery.  With  the  rise  of  schismatics  and  the  birth  of  those 
heresies  which,  under  tho  name  of  Khariji,  Kheeaja,  Shariite, 
Ismailite,  Karmatian,  Ac.,  spread  their  roots  afar  from  Syria  to 
Mecca  and  from  Mecca  to  tho  Indus,  the  power  of  the  Arab  in  the 
East  rapidly  waned.  Chief  amongst  these  sects  were  the  Karmatian*. 
We  hear  of  them  first  in  the  days  when  the  power  of  the  Cali- 
phate was  declining,  ere  the  reign  of  Al  Muktadar  (908-932),  by 
which  time  the  ’lurks  were  already  aggressive.  By  then  tho 
Karmatian  heretics  hod  brought  themselves  into  prominence  by 
plundering  Kufa,  Basra,  and  Samara,  and  even  carried  off  the 
sacred  stone  from  Mecca.  They  are  not  mentioned  by  I bn  Houkel 
as  being  iu  the  Indus  valley  in  tho  10th  century,  but  it  could 
not  have  been  long  afterwards  that  they  apfwarod  as  refugees  from 
Bahrein  and  El  Hass.  About  985  they  founded  new  settlements 
on  the  Indus,  and  shortly  afterwords  were  in  possession  of  Multan 
and  Mansurs.  Mahmud  of  Ghazni  captured  Man«ura,  about  1036, 
on  his  return  from  Somuat,  being  already  in  iKMaession  of 
Khozdar  (Kalat)  and  Multan,  and  thus  practically  closed  tho  era 
of  Arab  ascendency  in  Sind.  Ho  restored  the  old  moaque  at 
Multan,  built  by  tho  Ummayido  Caliphs  and  destroyed  by  the 
Karmatiana.  There  is  a peculiar  interest  attaching  to  these 
“people  of  the  veil,"  for  they  were  in  close  communication  with 
the  mcdueval  schismatics  of  Syria,  the  Ilashaahin,  tho  Ismail- 
itea,  the  Dnxsea,  and  others  or  those  mystical  sects  who  were 
indebted  to  the  East  for  their  philosophy  and  theology  and  those 
mystic  creeds  which  ended  in  pure  atheism.  The  Ghazni  rule  did 
not  last  long.  It  was  soon  replaced  by  the  Sumra  dynasty  of 
Alahommedan  Rajputs,  which  lasted  for  three  centuries.  One  of 
the  Sumra  rajahs  at  least  was  a Karmatian,  Pure-bred  Arabs  had 
almost  disappeared  from  Sind  ere  the  rise  of  the  Karmatiana.  It 
is  said  that  the  first  Ghaxnivide  governor  of  Multan  found  but  very 
few  Arab  families  remaining ; but  Baluchistan  still  continued  tu 
attract  them,  and  although  tho  Arabic  tonguo  has  disappeared 
from  the  regions  cast  of  Persia,  there  is  not  a tribesman  who  boasts 
the  title  of  “asl"  or  “pure"  Haluch,  who  does  not  claim  Arab 
descent  and  associate  his  ancestry  with  the  tribe  of  Kboreish.  In 
many  cases  this  claim  is  obviously  without  foundation,  but  then; 
is  still  a jiowerful  confederation  ol  tribes  calling  themselves  Rind, 
whose  appearance,  manners,  ami  traditions  are  undoubtedly 
Semitic.  They  exist  in  the  lower  {*art*  of  the  Kej  valley  of  Maknin, 
separated  by  the  country  of  the  Brahui  from  the  Indus  border 
Rinds,  who  occupy  the  highlands  south  and  east  of  Quetta  under 
the  name  of  M arris,  Bugtis,  Bozdars,  Ac.  The  Arab  tribes  (or 
tribes  of  Arab  extraction)  on  the  Baluch  borderland  include  the 
beat  and  finest  amongst  the  many  peoples  of  varied  origin  who 
occupy  positions  of  independence  in  the  frontier  hill*. 

There  is  but  little  to  record  of  evidences  in  stone  and  brick  of 
the  Arab  conquest  of  Sind.  Long  lines  of  tombs,  stone-built  and 
massive,  are  to  be  seen  at  Tatta,  all  of  which  are  of  Mahommedan 
design,  but  probably  of  later  data  than  the  days  of  Mansura  and 
Hrahmanaboa.  The  best  known  and  the  most  interesting  relic* 
are  the  carious  double-chambered  tomb*  (the  two  chambers  forming 
a double  storey),  richly  ornamented  with  geometric  designs,  and 
dcoorated  with  the  true  Saracenic  arch,  which  exist  in  groups 
throughout  southern  Sind  and  the  La*  Bela  borderland.  They 
always  exist  apart  from  the  visible  remains  of  destroyed  cities,  being 
themselves  often  in  a remarkable  state  of  preservation,  and  con- 
spicuous objects  in  the  landscape  by  reason  of  the  elevated  site* 
which  havo  been  selected  fur  their  building.  These  are  attributed 
to  an  Arab  race  called  Kalmati,  who  are  said  to  have  originally 
migrated  through  Makrdn  from  Oman  and  who,  in  the  course  of 
their  migration,  settled  on  the  shore*  of  the  Kalmat  Khaur,  one 
of  tho  harbours  of  the  southern  coast  near  Posni.  Tho  name 
Kulmat  is  so  old  as  to  be  recognized  as  the  “ KaJama  " of  Nearkoe  ; 
so  that  it  is  probable  that  the  comparatively  recent  tribe  of 
southern  Arabian  origin  who,  under  that  name,  formed  a powerful 
community  in  southern  Sind  within  historic  times,  and  have  left 
hehi ml  them  by  far  tho  most  perfect  Arab  monuments  to  be  found 
on  tho  borders  of  India  west  of  tho  Indus,  adopted  tho  name  of 
their  tcrn|*>rury  resting-plaoe  in  Makrdn.  Scattered  remnants  of 
the  trilw  are  said  still  to  be  found  in  Situ). 

Turkish  sovereignty  is  now  paramount  through  all 
Western  Arabia,  from  Iklestine  to  the  strait  of  Bab- 
el-Mamleb,  as  well  as  through  Eastern  Arabia,  pKeat 
from  Basra,  on  the  Euphrates,  to  the  boundaries  tutor?. 
of  Oman.  The  cultivated  districts  of  the  southern 
coast  are  divided  lietween  British  occupation  and  that  of 
independent  tribes;  tho  central  deserts  are  still  the  home 
of  the  Beduiu ; and  the  highlands  of  Xejd  arc  divided 
between  two  independent  chiefships,  each  of  which  is 
of  doubtful  territorial  extent,  but  considerable  |>olitical 
significance. 

The  condition  of  Arabia  about  the  middle  of  the  1 9th  century, 


518 


ARABIA 


when  the  Wahabi  stretched  hi*  rule  across  the  peninsula  from  the 
Red  Sea  to  the  Persian  Gulf ; when  Hasa,  Hank,  the  whole  of  Nejd, 
Kasim,  Asir,  and  the  provinoaa  adjoining  Yemen  on  the  north 
were  united  under  the  aoeptre  of  Feysul,  hss  been  well  described 
by  Palgrare.  In  1870  Feyaul,  aged  and  blind,  waa  assassinated, 
and  dissensions  arose  which  led  immediately  to  the  decline  of 
Wahabi  power,  and  gave  opj»ortunity  to  the  Turk.  A Turkish 
force  was  despatched  iuto  the  proviuco  of  Hasa  on  the  east, 
and  occupied  its  capital,  Hofhuf ; and  about  the  same  time 
Turkish  interference  asserted  itself  on  the  west  in  Asir  (between 
Yemen  and  Hejaz),  and  in  the  inland  provinces  of  Shatnmar.  In 
1871  a Turkish  army  from  Syria  tentatively  established  Ottoman 
sovereignty  in  Yemen,  at  the  invitation  of  the  Yemenis  themselves  ; 
but  Pafgrave  considered  (with  good  reason  at  the  time  be  wrote) 
that  Yemen  would  not  remain  Jong  under  Turkish  rule.  The 
Turks  have,  however,  not  only  retained  their  hold  on  Yemen,  but 
they  have  rather  consolidated  than  weakened  their  authority  in 
the  Shiah  province  of  Asir,  and  extended  it  indefinitely  into  the 
hinterland  which  borders  the  central  desert  on  the  east  of  Yemen. 

In  Hejaz  their  authority  1ms  never  been  doubtful,  so  that  all  the 
fertile  and  populous  districts  of  Western  Arabia  bordering  the  Red 
Sea  are  now  under  Ottoman  rule  ; and  this  rule  is  only  limited  on 
the  south  by  the  British  occupation  of  Aden  and  the  consequent 
extension  of  British  influence  into  the  adjoining  districts.  No 
definite  boundaries  exist ; but  the  southern  frontier  of  Turkish 
Arabia  is  placed  by  the  most  authoritative  maps  in  a position  a 
little  to  tho  south  of  Kataba.  Kataba  is  about  eighty  miles  due 
north  of  Aden,  well  within  the  limits  of  the  mountain  districts, 
which  here  attain  to  altitudes  of  7400  and  7700  feet  above  sea,  as 
determined  by  the  latest  Indian  surveys.  From  a point  south  of  i 
Kataba,  which  roughly  forms  the  apex  of  the  triangular  division  of 
Southern  Arabia  incl ndetl  within  Aden  jurisdiction,  tho  partition 
line  between  Turkish  Arabia  and  the  Aden  districts  runs  irregularly 
past  Tex  (a  town  south  of  Ibb  on  the  main  northern  caravan  route} 
to  a point  on  the  coast  line  of  the  promontory  of  Sheikh  8aid, 
about  seventy  miles  to  the  west  of  Aden.  Here  the  Turks  have 
constructed  a fort  and  established  a (wnunuont  military  post  at 
Turbo.  The  fpmsof  the  fort  do  not  command  Perlm,  and  the  object 
of  the  occupation  is  doubtful.  It  is  to  this  position  that  the  French 
have  advanced  a shadowy  claim.  On  the  east  the  division  between 
Aden  and  Yafi  territory  reaches  from  Kataba  to  the  coast,  near 
Shukra,  about  sixty  miles  east  of  Aden.  From  tbia  point  to  tho 
borderland  of  tho  fertile  province  of  Oman,  which  occupies  the 
south-eastern  corner  of  the  peninsula,  the  cultivated  and  habitablo 
districts  of  the  southern  coast  are  under  the  independent  rule  of 
local  chiefs  who  boast  (according  to  Palgrave)  an  independence  of 
barbarism  and  poverty  which  is  in  great  contrast  to  the  organized 
and  progressive  governments  of  the  Arab  sheikhs  of  Central  Arabia. 
This  hardly  agrees  with  the  latest  illustration  of  tho  conditions  of 
Arab  existence  in  Hadramnt  afforded  by  the  explorations  of  Bent. 
Hadramut  is  in  dirert  touch  with  civilizing  influences  at  Haidara- 
bad  in  the  Deccan  of  India ; and  in  that  city  many  of  its  chiefs  are  ; 
to  be  fonnd  serving  the  Nizam.  Indigenous  Arab  government,  1 
undisturbed  by  Ottoman  rajiacity  or  by  internal  dissensions,  in- 
variably demands  respect.  In  Southern  Arabia,  at  the  present 
time,  it  is  proliably  lo  be  found  at  its  best.  The  province  or  Oman 
has  always  succeeded  in  maintaining  its  independence  of  Turkey,  and 
is  now  under  the  rule  of  a member  of  the  same  Yemenite  dynasty 
of  Imams  that  has  existed  since  the  province  was  first  de- 
livered from  the  yoke  of  Persia,  about  the  middle  of  the  18th 
century.  The  Turks  are  as  firmly  established  in  El  Hasa,  to 
the  north  of  Oman,  as  they  are  in  Hejaz,  iu  Western  Arabia. 
Hofhuf,  the  capital  of  El  llaaa,  is  about  40  miles  from  Ajer,  on  | 
the  coast,  and  from  90  to  100  from  Katif.  Here,  and  at  El  Bidia, 
is  a small  garrison  of  regular  Turkish  troops.  At  Katif,  where 
there  is  nothing  but  an  old  fort  facing  the  sen,  a force  of  zaptieh 
(Turkish  gendarmerie}  represents  Ottoman  authority.  El  Hasa  is 
governed  by  a Turkish  lieutenant-governor  under  the  Wall  of 
Basra.  In  1888  the  Turks  commenced  the  construction  of  a fort 
at  Fao,  nearly  opposite  Mohamrah,  on  the  lower  Euphrates,  which 
effectually  dominated  the  channel  of  that  river.  This  was  in  direct 
contravention  of  their  treaty  engagements  with  Persia.  In  con- 
sequence of  representations  made  to  the  Porto  by  the  British 
Government,  the  work  was  suspended  some  yenrs  ago,  and  guns 
wen*  never  placed  in  position  ; but  the  enceinte  of  the  fort  remains 
exactly  as  first  constructed.  In  the  Nejd  or  highlands  of  Central 
Arabia  tho  political  divisions  of  the  country  are  represented  bv  two 
independent  Arab  states,  governed  by  the  emirs  of  Jebel  Sharnmar 
and  Riad  relatively.  Jbn  Rashid  of  Jebel  Sharnmar,  lately 
deceased,  was  reckoned  to  be  the  most  important  political  imrson- 
age  amongst  Arab  chiefs  of  the  pretient  day.  He  was  said  to 
posse** ^a  bodyguard  of  1000  roount.-d  negroes,  whoso  steeds  wen- 
arrayed  in  silver  harness.  He  was  undoubtedly  a strong  and 
c.mbie  ruler.  The  two  •mini  or  sheik.  ere  indtjwn.k-nt  of  each 
othrr ; but  both  admit  Turkieh  inlluonn , whilst  they  repudiate 
Tbs  Turks  themselves,  for  politfc.1  mesons, 
still  include  all  the  Wahabi  territory  which  they  once  dominated 


under  the  term  Nejd  in  their  official  documents,  and  tliey  mam- 
tain  their  nominal  rights  as  conquerors  over  the  country,  hv 
tically,  they  do  not  interfere  with  the  local  Arab  govenunenu, 
which  appear  to  be  strong,  progressive,  and  equitable. 

Turkish  authority  in  Yemen  has  never  been  established  on  the 
firm  basis  which  supports  it  in  El  Hasa  and  Hejaz.  Turkish 
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nrm  oasis  wmen  support*  ua  jw 

misrule  and  oppression  have,  no  doubt,  much  to  answer  ^ 
for  in  promoting  tho  rebellions  and  disturbances  wiiicn  nielBm 
with  bat  intermittent  periods  of  rest  iron)  exhaustion, 
hare  baraaaed  Yemen  eiace  1691.  But  it  must  be  remembered 
that  the  provinc*  of  Aeir,  north  of  Yemen,  in  which  tbeee  rebellious 
commenced,  is  a Shiah  district,  allied  by  religious  principle, to 
Yemen  rather  than  to  the  orthodox  prorince  ot  Hejet  sod  tbri 
there  are  some  800,000  Wahabis,  as  well  a»  up  wards  «,f  1,W0.W 
Shiites  in  Y’omon  who  do  not  recognize  tho  Caliphate  of  the  enltaa 
in  any  way,  and  who  will  aiwaja  dispute  Ottoman  sorereignt; 
when  an  opportunity  may  arise  which  promises  success.  The  may 
and  alack  (preeminent  of  the  Shiah  Imam  of  Yemen  had  terminated 
in  something  approaching  to  general  anarch e in  the  esiooUy  m 
1871,  wilen  the  Yemenites  rashly  incited  Turkish  mteronuoo. 
The  Turks  came  from  Hodeida,  and,  more  mo,  they  came  lo  Bay 
Although  tho  Imam  survired  the  Turkish  occupation  ot  Sanaa,  the 
capital. of  Yemen,  he  existed  only  ns  . Turklab ipemnotw.  “*<“ 
Arab  tribcapeopie  soon  found  themselves  little  better  than  T 
staves.  Acta  of  oppression  and  violence  on  tbepert  ofi the  Tomdi 
authorities  led  to  a revolt  which  commences]  with resistance total- 
collecting on  the  part  of  »n  Aair  tribe,  the  Bern  Meruan.  in J»l- 
Turkish  rule  had  never  been  more  then  nonnoel  in  Asir,  and  eo  long 
a.  the  Beduin  rulers  of  Hejax  withheld  their  eupport  it  was  ot  » 
great  political  significance.  But  Ihe  first  rereiw  emt«M"M7 
the  Turkish  troop,  (who  took  the  field 
defeated  with  a loss  or  400  men  in  the  early  etagea  of 
sot  all  Yemen  aflame,  and  in  a very  abort  tune 
included  nil  tritea  eoutb  of  Aeir,  excepting  lbs  Bedom  « » 
Tehama.  A Turkish  force  which  landed  at  flotod. 

Keixi  Pasha— formerly  governor  of  Mecca-checked  Its  wi  pe 
time.  Manakh,  waa  retaken,  Sana,  rehered,  mid 
vu  desiiatohed  to  crush  the  rebellion  in  tbe  . -r-.t-uh 

collar  of  the  insurrection  ensued,  and.  with 
troop*  in  Yemen,  it  appeared  in  1898  as  if  resist  . ^ 

end.  Tho  northern  mountain  district*,  boWT.T®  ’ las  buni*  out 
subdued,  and  with  but  small  provocation  tbe  flame > hss 
again  and  again  with  intermittent  persistency  *Tl‘  • g. 

1895  tho  British  vice-consul  was  murdered. 
ing  between  tho  Ateyba  and  Harb  tnbe.  waa 
disturbances  culminated  with  a partially.  . j 

Yambo  (where  the  governor  was  wounded  in  the  roiiflict)  « ^ 
mutiny  at  Jidda.  It  wa*  decided  t°  ^ , / th«  just 

to  despatch  further  reinforcements;  but  tb ^,r^®J^Mthreucb- 
two  yean  still  continued  to  be  one  of  local  dwt  . Ujon  ^ 
out  the  country,  and  of  more  or  less  organize  . ^ 

certain  parts  of  it.  The  plundering  propcnaitorJi  Mother 

the  unrest  which  is  the  invariable  ^%2.’oOO  troop*  »,ld 

serious  rising  in  1899,  and  to  tho  despatch  o - . ^ ^Turka 

7 batteries  of  artillery  from  Mecca.  ]“**?,.  the 

Buffered  a severe  reverb  at  the  band,  of 

Imam  ; but  another  hard-fought  battle  [°°k  P xtAT  35 

which  the  Turks  were  successful  In  < 

regiments,  each  400  strong,  left  Co^ntf  ^ PI^^  intef. 

and  since  then,  although,  according  to .report, ,t  jt  ifl  c|**r 

mitten t fighting  and  active  rebellion  from  tiro  ^ned  their 

that  on  the  whole  the  Turks  have  not  on  y ocro. 
position  but  have  annexed  new  country  and  ex  (^ration 

pation  to  the  eastern  hiuterland  of  '«nen-  ..  -Q  yOTen  by 
has  doubtless  favoured  tlic  interest*  of  ,?re*t J -r  trade  rout*, 
affording  some  sort  of  guarantee  for  the  » « Aden  The 

The  greater  port  of  the  Yemen  trade  now  flo  ^ trade 

anarchy  which  preceded  Turkish  rule 1 affected  n „ -’&u  Qulf- 

but  the  importation  of  European  good*  from  t > . which  (lid* 
Aa  might  be  exiwcted  from  the  cloac  con”®  . j ave  suffered 
l^ctwecn  commercial  Arabia  and  India,  trade  P*®*P*®*  f 
considerably  from  the  influences  of  famme  and  p ague  Trstfv- 
l«te  years.  The.Tidda  trade  in  18»7ahowed  a ^fallm^n 
of  nearly  £51 , 780  for  8 per  rent),  reducing  total *™^hicb,  cun- 
about  £845,000.  On  tiie  other  hand,  trade  with  M,ount  of 

onslv  enough,  includes  the  importation  of  *con  j—oorta  arc  rice. 
Brazilian  roffre)  is  increasing  rapidlv.  The  0f  t* 

wheat,  and  manufactured  goods.  The  ,11  , gnrn.  ard 

latter  alone  amounted  to  £85,740.  Ex}*ort*  icli  - gmouut- 

mother  of-r>earl)  also  show  a decrease,  the  neneral 

ing  to  £19,250.  Hixieida  has  suffered  equally  **  be 

deprewion  of  trade,  although  the  want  of  a port 

reekoned  as  a iwnnanent  drawback  to  tra  j 

The  total  imports  ( piece  good*,  food  *£*“•»  *|  ..  ’ exnort» 
chiefly)  were  Ulucd  in  1897  at  X705.800.  »«?  «»  “ ^ „f 
£712.680.  The  latter  are  mostly  coffee 
‘ the  coffee  export  alone  heing  over  half  a miUio 
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of  Yemen  are  almost  exclusively  agricultural.  Coffee,  dates, 
vegetables,  and  fruit  from  the  hills,  with  rock-salt,  iron,  and 
coal  from  the  Tehama  and  lowlands,  are  the  chief  items  in  the 
trade  reports,  the  lowland  productions  being  inconsiderable.  The 
Yemenis  (estimated  at  3,000,000  souls)  weave  a kind  of  coarse 
cloth,  and  they  dye  American  cloth  goods,  and  build  ahipa  ; but 
they  have  apparently  no  other  industries.  Eastern  Arabia  oon- 
tribntes  something  to  the  trade  of  the  Persian  Gulf.  Bahrein 
is  snswerablo  for  an  export  of  nearly  half  a million  in  value, 
and  an  import  of  .£550,000.  The  former  includes  datea,  rice, 
Ikearls,  and  specie  as  the  principal  items,  tbo  value  of  the  pearl 
export  in  1898  being  nearly  £300,000.  The  imports  include 
coffee,  dates,  piece-goods,  rice  (in  large  quantities  from  India,  and 
of  the  very  b«t  quality,  much  of  which  is  exported  to  the  main- 
land), pearl*,  ana  metals.  Of  the  total  export  value  of  £387,000 
from  the  Arab  coast  porta  in  1898,  £357,700  worth  went  to  Persia, 
and  of  that  amount  £343,750  is  included  under  the  head  “pearls." 
This  indicates  that  Linja,  on  the  Persian  coast,  is  the  great  trade 
myt  for  pearls  of  the  Gulf ; and  that  Arab  trade,  independently  of 
this  valuable  item,  is  inconsiderable.  The  rice  trade  with  India  is 
that  which  figure*  most  largely  in  the  general  commercial  record  of 
trade  with  ports  outside  the  Gulf,  and  this,1  no  doubt,  is  important. 
'For  Aden  trade  see  Amt.) 
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W.  S.  44  A Visit  to  Jebsl  Sham  mar,"  vol.  ii.  Prof..  H.  G.  S.  1880. 
-Blunt,  Lady  Anne.  Pilgrimage  to  Nerd.  London,  1881. — 
IICllkr,  H.  A3  Ilamdam'K  Geographic.  Leiden,  1884. — DotTOHTY, 
C.  M.  Documents  {pigraphiqves  r {cue Wit  dans  le  nord  de  I'Arabie, 
Paris,  1884  ; Travels  in  Northern  Arabia  in  1876-77,  Cambridge, 
1886  ; Travels  in  Arabia  Deserta,  Cambridge,  1888. — Best,  Tueo- 
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I DORE.  "Bahrein  Islands, " vol.  xii.  Proe.  R.  G.  S.  1890; 
"Sonthern  Arabia,"  vol.  vi.  Geog.  Joum.  1895;  " H ad r* rout," 
vol.  iv.  Grog,  Joum.  1894, — Miles,  Col.  S.  B.,  "Coasting  Journey 
along  Southern  Arabia,"  vol.  viii.  Proe.  R.  G.  S.  1866  ; "Journal 
of  an  Excursion  in  Oman,"  vol.  vii.  Gtog.  Joum.  1896.— Haio, 
General  F.  T.  "A  Journey  through  Yemen,"  vol.  ix.  Proe.  R.  Q.  S. 
1887. — Sell wei nfurth,  Dr.  G.  Nxploratum  gtidogigus  de  rOuadi 
Arabaih.  Cairo,  1888.— Walther,  Prof.  J.  " Tlie  Geology  of  the 
Sinai  Peninsula  and  Arabian  Desert,"  vol.  x.  Proe.  R.  G.  S.  1888. 
—Glaser,  Ed.  "Journeys  in  Arabia,”  vol.  xi.  Ihroe.  R.  G.  S. 
1889. — Defiers,  A.  " Voyage  en  Yemen."  Paris,  1889.—  Huber, 
Ch.  14  Journal  d'un  voyage  cn  Arable."  RocUU  Asiaiigue.  Paris, 

1891.  — Kay.  Omarah  s History  o/ Yemen  (trsnslmtion).  London, 

1892.  — Harris,  W.  A Journey  through  the  Yemen.  Edinburgh, 

1893.  — Hirscd.  "Bcricht  fiber  seine  Keiae  n*ch  Hsdramut," 

Verh.  Ges.  Krdk.  xxi.  Berlin,  1894. — Nold.  "Keise  nach  Inner- 
Arab  ten,”  Globus,  IxviL  1895.—  Cor  rtkllemknt.  4,Un  vovsge 
a Is  liecque,”  B.  S.  G.  xiii.  Lyon,  1895. — Siedki..  Arabic  Lan- 
guages. Vienna,  1894  ; London,  1895.— Holdich,  SirT.  *'  Ancient 
and  Mediieval  Mnkriin,”  vol.  vii.  Geog.  Joum.  1896.  — Stiffs, 
Capt.  A.  W.  " Ancient  Trading  Centres  of  the  Persian  Gulf," 
vols.  vii,  ix.  and  x.  Geog.  Joum.  1896. — ErriNO.  Tagebueh  finer 
IUise  in  Juncr  Arabitn.  Leyden,  1896. — Rossi,  G.  B.  L'lemen 
avanti  il  profeta,”  Rassegna  nazionalc  di  Firenze,  1897. — Lavssk- 
DAT.  Recherche s tur  Us  instruments  et  les  mit  bodes  topographigues, 
vol.  i.  Paris,  189S.— Landbero.  44  Arabics,"  No.  v.  Leiden,  1898. — 
Chaknay.  "Un excursion au  Yemen,"  B.  S.  R.  G.  <f  Anvers,  xxiii. 
1899. — Burton.  "Pilgrimage  to  Mecca"  (unpublished  MS.),  T.  R.  S. 
Literature,  xx.  1899.—  Drf'lers.  Tout  du  Monde.—  Zwrrnkr, 

Arabia  the.  Cradle  of  Islam.  Edinburgh,  1900.  (x.  H.  H.*) 


Arabistan,  formerly  known  as  KhiizistAn,  a 
province  of  Persia,  bounded  on  the  S.  by  the  Persian 
Gulf,  on  the  W.  by  Turkish  territory,  on  the  N.  by 
LurisUn,  and  on  the  E.  by  the  Bakhtiari  district  and 
Fare.  It  is  now  subdivided  into  the  districts  of  Mu- 
hanuuh  (?.»».),  Fellahlyeh  (the  old  DorAk),  RAm-Hormuz 
(popularly  known  as  KArniz),  Havizeh,  Shushtar,  and 
Dizful,  has  a imputation  of  about  200,000  (mostly  Arabs), 
and  pays  a yearly  revenue  of  about  £30,000.  The  soil 
is  very  fertile;  but  since  the  dam  over  the  Karun  at  Ahvaz 
was  swept  away,  and  the  numerous  canals  which  diverted 
the  waters  of  the  Karun  and  other  rivers  for  irrigation 
were  neglected  and  liecaine  useless,  a great  part  of  the 
province  is  uncultivated,  and  most  of  the  cro|»s  depend 
for  water  on  rainfall  or  the  overflowing  of  the  rivers. 

The  district  of  Sih'siitar,  with  the  city  of  name  name,  22 
villages,  and  about  3700  families  of  the  Kunduxlfi,  SAd.Anafijeh, 
•nd  Al-i-Kelhir  tribes,  has  a population  of  about  40,000,  and  pay* 
a yearly  revenue  of  alwut  £6000.  The  city,  with  » population  of 
about  15,000,  is  situated  at  an  elevation  of  400  feet  at  the  point 
where  tho  Karun  river  bifurcates  into  the  Ab-i-Gcrger  and  Shutait, 
in  32’  3'  N.  lat.  and  43’  53'  il  long. 


The  district  of  Dixrt'i.,  with  the  city  of  aame  name  12  villages, 
and  1000  families  of  ihp  Al-i-Kethir*  tribe,  has  a pojmlatinn  of 
about  40,000,  and  |»y»  a yearly  revenue  of  alxrat  £6000.  The 
I city  has  a population  of  about  25,000,  and  is  situated  on  the  Lit 
bank  of  the  Ah-i-Dix  at  an  elevation  of  600  feet  in  32°  25*  N.  lat. 
and  48’  28'  E.  long.  (a.  H.-R.) 

Arabkir,  a prosperous  town  of  Asia  Minor,  in  tho 
Memuret  el  - Aziz,  or  Kharpfit  vilAyet,  situated  on  an 
elevated  plateau,  near  a small  tributary  of  the  Euphrates. 
Its  largo  Armenian  ]>opulation  suffered  severely  during  the 
massacres  of  1895.  Population,  before  1895,  20,000 
(Moslems,  11,000;  Christians,  9000). 

Aracaju,  a city  and  port  of  Brazil,  capital  of  the 
state  of  Sorgipe.  The  town  was  founded  in  1855,  and 
has  now  a imputation  of  about  10,000.  It  has  a hospital, 
high  school,  normal  school,  a number  of  churches,  and 
other  public  buildings. 

Ara.ca.ty,  a town  and  port  of  Brazil,  in  the  state  of 
Ceara,  with  a imputation  of  18,000.  It  is  an  important 
commercial  centre,  visited  by  several  lines  of  coastwise 
steamers. 


ARACHNIDA. 


ARACHNIDA  is  the  name  given  in  1815  by  Lamarck  j 
(Greek,  apa^mj,  a spider)  to  a class  which  he  in-  , 
stitutod  for  the  reception  of  the  spiders,  scorpions,  and  mites 
previously  classified  by  Linnams  in  the  order  Aptera  of  his 
great  group  Insec ta.  I^amarck  at  the  same  time  founded 
tho  class  Crustacea  for  the  lobatera,  crabs,  and  water-fleas, 
•dso  until  then  included  in  the  order  Aptera  of  Linimms. 
Lamarck  included  the  Thysanura  and  tho  Myria|>oda  in 
his  class  Araclmida.  The  Iusecta  of  Linmeus  was  a 
group  exactly  equivalent  to  the  Arthropoda  founded  a 
hundred  years  later  by  Sicbold  and  Stannius.  It  was  thus 
reduced  by  Lamarck  in  area,  and  made-  to  comprise  only 
the  six-legged,  wing-bearing  “ Insecta.*  For  these  Lamarck 
proposed  the  name  Hcxafx>da  ; but  that  name  has  been  little 
used,  and  they  have  retained  to  this  day  the  title  of  the 
much  larger  Linmean  group,  viz.,  Insecta.  The  position  of 
the  Araclmida  in  the  great  sub-phylum  Arthropoda,  accord- 


ing to  recent  anatomical  and  embryological  researches,  is 
explained  in  another  article  (Arthboi*oda).  The  Arach- 
nida  form  a distinct  class  or  line  of  descent  in  the  grade 
Euarthropoda,  diverging  (perhaps  in  common  at  the  start 
with  the  Crustacea)  from  primitive  Euarthropoda,  which 
gave  rise  also  to  the  separate  lines  of  descent  known  as 
the  classes  Diplopodu,  Crustacea,  Chilopoda,  and  Hexa- 
I>oda. 

Limulu*  an  Arachnid. — Modern  views  as  to  the  classifi- 
cation and  affinities  of  the  Araclmida  have  been  determined 
by  the  demonstration  that  Limulus  and  the  extinct  Kury- 
pterines  (Pterygotus,  Ac.)  are  Arachnida  ; that  is  to  say,  are 
identical  in  the  structure  and  relation  of  so  many  important 
[•arts  with  Scorpio,  whilst  differing  in  those  respects  from 
other  Arthropoda  that  it  is  impossible  to  suppoee  that  the 
identity  is  due  to  homoplasy  or  convergence,  and  the  con- 
clusion must  lie  accepted  that  the  resemblances  arise  from 
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doBe  genetic  relationship.  The  view  that  I.imuiuK  the 
king-crab,  is  an  Arachnid  was  maintained  as  long  ago  as 
1829  by  Straus- Dor kheira  (1),  on  the  ground  of  its  posses- 
sion of  an  internal  cartilaginous  sternum— also  possessed  by 
the  Arachnids  (ace  Figs.  1,  2,  3,  4,  5,  and  6) — and  of  the 
similarity  of  the  disposition  of  the  six  leg  like  ap(iendages 
around  the  mouth  in  the  two  cases  (see  Figs.  43  and  63). 
The  evidence  of  the  exact  equivalence  of  the  segmentation 
and  appendages  of  Limulus  and  Scorpio,  and  of  a number 
of  remarkable  points  of  agreement  in  their  structure,  was 


V*i  I.— Bntottensam,  smtASterntt.  or  pte.tr.ti  of  IfmtiJtu  pdHitesws,  lair. 
Oorm]  Burlhoc  LAP,  l.rt  interior  prooMt ; RAP,  rteht  interior  procon  ; 
PliN,  pharyngeal  notch;  ALII,  anterior  lateral  rod  or  tendon;  FLK, 
posterior  lateral  rod  at  tetwlon  ; l’LP,  posterior  lateral  prooMa.  Natural 
*!».  (From  Laakeater,  Q.  J.  Uic,  Art.  N.8.  rol.  **lv.  1S$4.) 

furnished  by  Lankester  in  an  article  published  in  1881 
(*‘  Limulus  an  Arachnid,”  J&itm.  Micr.  Set.  vol. 

xxi.  N.S.),  and  in  a series  of  subsequent  memoirs,  in 
which  the  structure  of  the  entosternura,  of  the  coxal 
glands,  of  the  eyes,  of  the  veno-pericardiac  muscles,  of  the 
respiratory  lamella*,  and  of  other  parts,  was  for  the  first 
time  described,  and  in  which  the  new  facts  discovered  were 
shown  uniformly  to  support  the  hypothesis  that  Limulus 
is  an  Arachnid.  A list  of  these  memoirs  is  given  at  the 
close  of  this  article  (2,  3,  4,  5,  and  13).  The  Eurypterines 


Ft*.  2.— Vrntral  aurfhee  of  the  eoteHtenuim  of  Limufiu  poljrjxtemua,  Lair. 
Litton*  Mtn  Fig,  1 witli  the  aiMitiuii  of  NF.  n rural  fossa  protecting  thr 
aggregated  ganglia  of  tho  central  nervous  syiiteio  ; PVp,  left  posterior 
ventral  process';  PMP,  posterior  m*tlln.n  process.  Natural  aixe.  (Prwti 
uokritcr.) 

(Gigantostraca)  were  included  in  the  identification, 
although  at  that  time  they  were  supposed  to  possess 
only  five  pairs  of  anterior  or  prosomatie  appendages. 
They  have  now  been  shown  to  possess  six  jtatrs  (Fig.  47), 
its  do  Limulus  and  Scorpio. 

The  various  comparisons  previously  made  between  the 
structure  of  Limulus  and  the  EuryptcrincB  on  the  one 
hand,  and  that  of  a typical  Arachnid,  such  as  Scorpio,  on 
th«  other,  had  been  vitiated  by  erroneous  notions  as  to  the 
origin  of  the  nerves  supplying  the  anterior  appendages  of 
Limulus  (which  were  finally  removed  by  Alphonse  Milne- 


Edwards  in  his  beautiful  memoir  (6)  on  the  structure  of 
tliat  animal),  and  secondly  by  the  erroneous  identification 
of  the  double  sternal  plates  of  Limulus,  called  “ chiluria," 
by  Owen,  with  a j*ur  of  apj*endages  (7).  Once  tin- 
identity  of  the  chilaria  with  the  pentagonal  sternal  plate 
of  the  scorpion  is 
recognized  — an 
identification  first 
insisted  on  by 
Lank  cater  — the 
whole  series  of 
segments  and  aj>- 
pendagea  in  the 
two  animals, 

Limulus  and 
Scorpio,  are  seen 
to  correspond 
most  closely,  seg- 
ment for  seg* 
raent,  with  one 
another  (see  Figs.  _ a —Entratmium  of  '***“'* 

7 and  8).  The  in,  G«r>.  dam 1 surface.  lh*tS3 

structure  of  the 

prosomxtic  ap- 

pendagea  or  legs  i..,..' «.  ruf  * n*  "A'SSSfi! 

is  also  seen  to  « 

present  many  £1  M8 

Significant  Jioints  flVe  ua^'linear.  (Alter  I*nk<*ter,  fcc  t«  ) 
of  agreement  (see  _ . . . . • • a-j 

figures),  but  a curious  discrepancy  existed  ") ‘he 

structure  of  the  limb  in  Limulus,  which  differed  from  tte 

seven-iointed  limb  of  Scorpio  by  the  defect  of  one  J™“ - 
Mr  ILL  1’oeock  of  the  British  Museum  has  ately  otem 
that  in  Limulus  a marking  exiBts  on  the  fourth  joni  , 
apjmrently  indicates  a previous  division  of  this 
into  two,  and  thus  establishes  the  agreement  of  Loom* 
and  Scorpio  in  this  small  feature  of  the  number 
monta  in  the  legs  (see  Fig.  11).  ......  ,,  ,liii 

It  is  not  desirable  to  occupy  the  limited  spue 
article  by  a full  description  of  the  limbs  “d,  “ 

Limulus  and  Scorpio.  The  reader  is  referred  0 ' 

plelc  scries  ol  ngmw 
here  given,  with  then 
explanatory  lego®1* 

(Figs.  12. 1*.  H. 1U 
Certain  mattera,  how- 
ever, require  on®- 
ment  and  .-xplanation 
to  render  the 
parisou  intclligm®- 

The  tergites,  or  dab' 
nixed  dorsal  t»lw‘ 
of  the  holly  rings 
are  fused  to  fonu  a 

“ proaoimtic  c*™' 

pace,’*  or  camp**  « 


the  prosoma, 


i both 


: Fits.  4.  Ventral  anrface  of  th®  «■£  T imitlna  and  ScOTO*0 
Ktentuia  a*  lliat  drawn  In  Fig.  A letters  a*  LimUlUS  ^ 
in  Mb.  S with  the  addition  of  bC,  neural  /—*»  fun.  < and  r'* 
canal  or  foramon.  (After  l*nke*ter,  tee.  ciJ.J  region  corre- 
sponds in  both  cases  to  six  somites,  0f  the 

presence  of  six  paire  of  limbs.  On  the  ^ 

carapace  there  are  in  both  animals  a P*J*  . which  in 
with  simple  lens  and  a pair  of  lateral  e\  form- 

Limulus  consist  of  closely-aggregated  “*  P ♦ 

ing  a u compound  ” eye,  whilst  in  Scorpio  } 

’The  tliKUMlon  of  the  segmwt.ll'™  or  uh* 

Android*  in  tli in  article  should  be  read  after  a perns 
AimiHoi-oDA  bv  tho  same  author. 
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Unkea'e,  and  Bourn,  (5)  to  dittr;  hut  the  lateral  eyi  ! liTa,,,^*  L 7th  UmdiL 'ST*' * **" 

| Scorpio.  This  region  is  called  the 
mesoHoma,  The  torgitea  of  this 
I region  and  those  of  the  following 
! region,  the  metasoma,  are  fused  to 
I form  a second  or  posterior  caroi»ce 
I ip  Limnlus,  whilst  remaining  free  in 
Scorpio.  The  first  j»ir  of  foliaccous 
appendages  in  each  animal  is  tin? 
genital  operculum ; beneath  it  an? 
found  the  openings  of  the  genital 
| ducts.  The  aorood  pair  of  meao- 
■ somatic  apjcndagw  in  Scorpio  aie 
known  as  the  “ pectcma."  Each  con- 
sists of  ati  axis,  bearing  numerous 
blunt  tooth-like  processes  arranged 
in  a series.  This  is  represented  in 
Limulus  by  tin?  first  gill  - bearing 
appendage.  The  leaves  (some  130 
in  number)  of  the  gill  - book  (see 
figure)  corroKjiond  to  the  tooth- like 


Kjo.  B.—  Kntnsternum  of  oo«  of  th* 
niyuakiaiortihwe  spiders ; dorwU 
surface.  Ph.N'.,  pliaryngnnl  notch. 
The  three  |<air«  uf  rod-lite  tendons 
c«rrM|HJiMl  to  th*  two  similar  pair* 


In  hitmilas,  an.J  Die  j*a*terk>r 
nvcIUn  pray**  with  It*  n-jmt.it ion 
of  tnanttular  setfrusnU  chad/ 
nwiwnWea  the  warm  proonm  in 
l.tmulux.  Magnified  dvp  time* 
Mnflur.  (Prom  lankester,  toe.  ri/.) 


/W\ 

K»«.  fl.- -Ventral  sqrtwr#  of  the  amo 
iiit<;»tenniin  as  that  drawn  in 
Fljt.  5.  Ph.N.,  |itumru«*l  notch. 
Itohiml  it  on  tho  body  of  tin 
eutasternom  In  »*en  Lh«  neural 
tows.  *•  In  Pin.  a.  (After  Lan- 
kester,  foe  clt) 


of  Scorpio  wert-  shown  by  them  to  Is*  similar  in  structure  ngure;  c«rroK|>ond  to  the  tooth- like 
to  th,  lateral  eyes  of  Liiunliu  and  the  central  eyes  of  | processes  of  the  iwcten*  of  Scorpio 
Scorpio  to  be  identical  in  structure  with  the  central  eye*  The  next  four  pairs  of  append™,* 
of  IjiiiuIus  (sec  below).  I .1...  “5! 


(completing  the  mesosoimitic  scries 
of  six)  consist,  in  both  Scorpio 
and  Limulus,  of  a base  carrying 
each  130  to  150  bh»od -holding, 
leaf-like  plates,  lying  on  one  an- 
other like  the  leaves  of  & book. 

Their  minute  structure  is  closely 
f similar  in  the  two  cases  ; the  leaf 
like  plates  receive  blood  from  the 
U great  sternal  sinus,  and  serve  as 
D1  respiratory  organ.**.  The  difference  _ 

IV  between  the  gill -books  of  Liuiulus  dorsal  surtS^  * $£?. 

V and  the  lung-books  of  .Scorpio  de-  R1,*"  7 *lljJ 

_ VI  |H?nds  OH  the  fact  that  the  latter  Homan  mum-mis  aa  Id 

are  adapted  te  aerial  respiratiou,  u‘t'ki™"P™uin^‘  Jill 
while  the  former  serve  for  aquatic  i^rRum *>r the  r.r*t  somite 
..'II  • ..  mi  , 1 of  th*  Itinaowtina  — - the 

inspiration.  1 hu  appendage  carry-  coital  somite  - and  w mot 
iug  the  gill-liook  stands  out  on  Sato*  pra Infiui^  wntmi 
the  surface  of  the  body  in  Limulus,  (Fnan  L*nVe*ur.  Joe.d».) 
aud  ha.  other  [-orti.™  develop!  S^SSSt" 


Pmj,  i.— Diagram  of  the  dorsal  surface  of  l.inulm  p.JryKmtu-  ra?t  lateral  compound 
«*,  eanlrnl  tiiouomoniKt'ouii  rye*:  PA,  inj^UbdaI  spine;  I tu  VI,  tnn  six 
ftpp*m.|a’it-tearii»it  somite*  of  th*  proao»na:  V||,  luually  considered  to  bo  the 
terpuuof  the  genital  somite,  but  suggest*  <1  by  Mr,  Pooock  to  be  that  of  the 
ontorwwo  MijmreMrd  pra-«yfiitid  somite ; VIII  to  XIII,  Urn  six  aamite*  or  tlir 
nwauanma,  each  with  a movable  pleuml  bjhu»  and  a pair  of  dorsal  entojmphysii* 
winuaciey ttacbmn  iaarowtto : XIV  to  XVI II.  the  ooiifltldit  or  unr*prc-tu^l  »ix 
ar  *bB  m-uuoms,  (From  Laakmtar.  V-  J.  Micr.  Hd.  voL  x\i.  MSI.) 

10  the  !l>  *,rn>  «'f  HiunWrlnjf  evjilsiiinl  m tl«c  text,  if  VII  i.i  tlm  teivout 
uw  prn^iiital  somite  (as  la  jirnlnMe)  it  sluuiM  l*»  laVUml  Prg  without  any 
•winter,  awl  thawouftea  VIII  to  XIII  should  be  tetter»*<l  1 to  «.  Iwllratlng  that 
fw3L4P»  i ■••^nn'UsofiilteauftlM'mwMti'oioa:  whilst  XV  to  XVIII  ahwtld  1st 
tliSr^^1  l"*  inunbnra  7 to  12— an  additional  tappmual  segnieut  (making  up 
lyj'Kal  six)  being  rr-cltened  to  the  teieUaomalic  fusJoB. 


Pro.  9. — Ventral  view  of  the  (sjsterlor  carapace  or  m**to-iueta-aotriaUc 
(ojastliononutie)  fusivil  uf  l.ia.iiu  polypJuvtut.  Tlie  soil  iiitegtinarnt 
and  limbs  of  the  inwsomu  hare  been  removed  as  well  as  all  the  v hr  era 
Mini  iiiuactes,  so  llu*.  the  inner  surfocn of  tlm  ter^n of  Uiean  somites  v lib 
th nl r eniojtoj»hy«w  are  seen.  The  imssgmehttsl  dense  cbilinou*  aternxl 
plate  of  the  tnetaeuma  (XII I tn  XVIII)  is  not  rauMtvcti.  Ijrttep*  sis  to 
rig.  7.  (After  Lankosler,  lor.  rib) 

s.  r.  _66 
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besides  the  gill -book  and  its  base;  it  is  fused  with  its 
fellow  of  the  opposite  side.  On  the  other  hand,  in  Scorpio, 
the  gill-book-bearing  appendage  has  sunk  below  the  sur- 
face fonniug  a recess  or  chamber  for  itself,  which  com- 
municates with  the 
exterior  by  an  oval 
or  circular  “stigma" 
(Fig.  10,  That 
this  in-sinking  lias 
taken  place,  and 
that  the  lung-books 
or  in -sunken  gill- 
booka  of  Scorpio 
really  represent  ap- 
|K'i)dages  (that  is  to 
say,  limb*  or  para- 
|w>dia)  is  proved  by 
their  developmental 
history  (see  Figs.  17 
and  18).  They 
ap]>ear  at  first  as  ! 
outstanding  pro 
cesses  on  the  sur- 
face of  the  body. 

The  exact  mode 
in  which  the  in-  : 
sinking  of  super- 
ticial  outstanding 
liinbs,  carrying  gill- 
laiuelhe,  has  histori 
u . . callv  taken  place 

ri«.  10.  -N»ntra)  view  uf  a Scorpion,  /WbuaiKCM  , . 1 

* tad**,  Dv  Geer,  to  ahow- tfi*  arrangement  of  11m  UR*  lieCII  a matter 
«***  or  th*  llmU,  the  Stflrnal  elements,  ip-niUl  nf  niiirh  hiwiiIu 
plftU  and  peetena.  31.  mouth,  behind  the  oval  . IUU5n  8Pecu“* 
mrdlnit  * ; I,  the  eheliceni- : II.  the  tlon.  It  Was  to  DO 

chela  ; III  U>  VI,  the  four  {Mini  of  walking  1.  I *l.„ 

Vilf*.  Ui«K«iital  niMi»iL»*  <>r  Unit  «ocnlt4  of  this  hOpCCl  that  tile 
iuwdmmmbs  with  the  genital  operculum  (»  lu«ol  si »ec i men  of  the 
piir  of  limb*);  Ylll/i,  the  pecliuifercKi*  aomlte  ; J-i 
IXKf  to  Xlhe*  Um  four  putinonsry  MMuitea ; ollunan  scorpion 

mrf,  the  pentagon*!  motMtrndta  of  the  i>n».uui  / | >.»  |Wm  ihnnii « \ f mm 

b-hiul  .11  Um  <*>«*;  <.  lh-  rtnatm  of  tl..,  l™**>PIM>mif>)Irotu 
pnrtlntr«raua  aoiaila ; g,  the  broad  tint  aotaito  Scotia nt I,  showing 

of  the  meliuutna.  . , . , . 1 

the  ventral  surface 

of  the  ni3sosoma  (Fig.  49),  would  throw  light  on  this  | 
matter ; but  the  specimen  recently  carefully  studied  by 
the  writer  and  Mr  Pocock  reveals  neither  gill -bearing  \ 
limlxs  nor  stigmata.  The  probability  appears  to  Is- 
against  an  actual  introversion  of  the  appendage  and  its 
lamella?,  as  was  at  one  time  suggested  by  Lankester.  It 
is  prohibit*  that 
such  an  in-sinkirig 
as  is  shown  in  the 
accompanying  dia- 
gram has  taken 
place  (Fig.  15); 
but  we  are  yet  in 
need  of  evidence 
as  to  the  exact 
equivalence  of 
margins,  axis,  Jkc., 

obtaining  between  _ 

the  lung  l*oi)k  of  Fin,  ll.— Tliinl  leg  of  l.imafui  pofi/ilrmiu.  nhowllijt 
Scorpio  and  the  U***  dhrMnm  of  the  fourth  Negim-iil  nf  tin*  ]%*  lij- 1 
, -ii  i I e f • S into  two.  thu«  giving  M>vcn  setfiu-iiU  to 

glll-uooK  Of  Luuu-  Uiwleg  hh  id  Scorpion.  (From  * drawing  by  Mr. 

lus.  Zoologists  are  r<*oc,c,{*> 

familiar  with  many  instances  (fishes,  crustaceans)  in  which 
t e protective  walls  of  a water -breathing  organ  or  gill- 
apjHiratns  hoconic  converted  into  an  air-breathing  organ  or 
*J"g,  but  there  is  no  other  case  known  of  the  conversion 
ot  gill  ].rnoe.<*a«  themselves  into  air-breathing  plates. 

.oil  l CnV^t'“.n  t*lli  lung-liooks  of  Scorpio  with  the 
nf  r I.  ’?  ‘"PWcticUy  wttM  l.v  the  <.jcixtei.ec 

tht  portem,  m Seoqno  (Kig.  14,  VIII.)  on  the  muiul 


mesosomatic  somite.  There  is  no  doubt  tliut  the* t are 
paru}>odial  or  limb  appendages,  carrying  numerous  im 
bricated  secondary  processes,  and  therefore  comparable  in 
essential  structure  to  the  leaf-bearing  plates  of  the  second 
mesosomatic  somite  of  Limulus.  They  have  remained  un- 
enclosed and  projecting  on  the  surface  of  the  body,  as  mot* 
were  the  appendages  of  the  four  following  somites.  Hut 


OtK* 

y** 

ft?-, 

i 

fj* 

mf/ 

m*. 

A* 

t 

CO*  3 


Flo.  11.— The  pmwHiuaic  appendage*  of  Ummlw  *r- 

<!'•«>,  rninL , ndui  eo*|«rrd.  Tb»  e ..rrc t* 

marked  with  tin1  earn*  Roman  numeral-  Fh,‘  Arwl^ir  on  ,,,. 

*i.inenU  of  tin-  lop..  «*u,  oo i*  ..r  basal  »yw"1  « Li 
h.tiukniuI  prnritui  orJaw-Uke  upgrowth  of  to*  co%* . 0|llv  m III 

movable  outgrowth  of  the  coxa.  Milt'd  lh>'  npi-coxit*  (|  ,|t^  j p* 

of  thr  Scorpion  and  111,  IV,  ami  V of  Umnlm);  In-  (.«e 

mvth  limb  of  liiiiulu* : >*,  A.  c,  d,  movable  psir />•«'*- 
f..r  wsiie  Miiati-Ntloiix  on  tlw*  morphology  "f  thla  * 1 ^ . [tl  ,,  1 (Fr>»" 

Uicr.  Srt.  S,n  h 1K)1 ; M.  *1.,  Itg,  » 1«U>.  *ud 
Lank.-sU-r,  foe.  eit.) 

they  lia vc  lost  their  respiratory  function.  In  n"n  ^^((ri 
life  such  an  unprotected  organ  cannot  subserve  n , 

The  “ peetens  ’’  have  become  more  firmly  1 nt!m  fi.{|31.:r 
probably  somewhat  altered  in  shape  as  romjetrvc  u 

condition  in  the  aquatic  ancestral  scoqnons.  ^ 

«‘nt  function  in  scorpions  is  not  ascertained.  , r|1Jlv 
not  s|iocially  sensitive  under  ordinary  conditions  1 
l*c  toucliexl  or  even  pinched  without  eiusing  an;  ■ j 
fort  to  the  scorpion.  It  is  probable  that  they  a<-q«ir<  . 
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fusibility  .it  ‘be  bre«Ung  s»n  and  servo  m “guides  ” soft  tissues  of  the  sternal  region  so  that  the  Umellie  cannot 
...  coj.ulatiot>.  The  shajs.  of  the  legs  and  the  absence  be  detached  and  presented  as  standing  out  from  it.  The 
of  paired  terminal  dftws  in  the  Silurian  Pakbophonus  apjxtrent  axis  or  l nasal  support  of  the  scorpion’s  lung  ljooks 
(we  frigs.  48  ami  49)  as  compared  with  living  scorpions  , shown  in  the  figures,  is  a false  or  secondary  axis  and  merely 
t,  j a I*art  of  the  infolded  surface  which  forms  the  air-chamber, 

i • The  mac-nil  ion  of  the  soft  jiurts  of  a scorpion  preserved 

a \)[s\  *n  ^ea^t  spirit  and  the  cleaning  of  the  chitinixed  ingrown 

i cuticle  give  rise  to  the  false  appearance  of  a liiub  axis 


Via.  13.— Diagram*  of  the  ■MlA.Nteriiitff  «r,  with  jrrniu 
rulum  rp.  and  the  llr»l  lamelliprmin  pair  of  apja-i.ilu; 
with  linitiiiK  Att-rihil  element  of  Scorpio  (left  >mi«l ' 
(right.)  (From  lduikeeter,  loe.  tit.) 


(we  fr  ig.  10)  show  that  the  early  scorpions 
were  aquatic,  and  we  may  hojx*  some  flay 
in  bettcr-jircaurved  specimens  than  the  two 


were  aquatic,  and  we  may  hoj je  some  ilay  J 

hi 

respiration  somewhat  as  in  Limulus,  though 


as  yet  discovered,  to  find  the  respiratory  ®1 
organs  of  those  creatures  in  the  condition 
of  projecting  ap|x-mlages  serving  aquatic 


not  necessarily  refloating  the  exact  form  of 
the  broad  plates  of  Limulus.  Fl 

It  is  imjiortnnt  to  note  that  the  series 
of  lamella*  of  the  lung-book  and  the  gill- 
lmok  correspond  exactly  in  structure,  the  narrow,  flat,  blood- 
space  in  the  lamella-  being  interrupted  by  pillar-like  junc- 
tions of  the  two  surfaces  in  both  cases  (see  Lankester  (4)), 
and  the  free  surfaces  of  the  adjacent  lamella*  being  covered 
with  a very  delicate  chitinous  cuticle  which  is  drawn  out 
into  delicate  hairs  and  processes.  The  elongated  axis  which 
vii  vn  t 


U \ 'Urv:- 


Tim  rrmaliiinR  thrr#  jmlni  of  mManiaitk  »|ijwtid»;;p*  of  Scorpio  anil  IjmiiiIuh.  letter*  M 
in  Kitf.  14.  1 130  IrsticjUiM  that  there  arc  130  lamrllir  in  the  Scorpion-*  I'thn-lnA,  wliiUt  fl.'O 
ImlicateH  tliat  l'.o  ■irniUr  lamellm  *r*>  counted  iu  tin?  gilt  of  Mmulus.  (Af(*-r  Jjuikc*tpT,  /«. 

cit.) 

carrying  the  lamella*.  The  margins  of  the  lamellae  of  the 
scorpion's  lung-book  which  are  lowermo&t  in  the  figures 
(Fig.  15)  and  appear  to  be  free  are  really  those  which  are 
attached  to  the  blood-holding  axis.  The  true  free  ends 
are  those  nearest  the  stigma. 

Passing  on  now  from  the  mesosoma  we  come  in  Scorpio 
to  the  metasoma  of  six  segments,  the  first 
of  which  is  broad  whilst  the  rest  are  cylin- 
drical. The  hist  is  perforated  by  the  anus 
and  carries  the  post-anal  spine  or  sting. 
The  somites  of  the  metasoma  carry  no 
jjarapodia.  Iu  Limulus  the  metasoma  is 
practically  suppressed.  In  the  allied  ex- 
tinct Eurvpterines  it  is  well  develop'd, 
and  resembles  that  of  Scorpio.  In  the 
embryo  Limulus  (Fig.  42)  the  six  somites 
of  the  mesosoma  are  not  fused  to  form  a 
carapace  at  an  early  stage,  and  they  are 
followed  by  three  separately  marked  meta- 
somatic  somites;  the  other  three  somites 
of  the  metasoma  have  disap|icared  iu 
Limulus,  but  are  represented  by  the  un- 
segmented  pne-ana!  region.  It  is  probable 
that  we  have  in  the  metaaoma  of  Limulus 
a ease  of  the  disappearance  of  once  dearly 
demarcated  somites.  It  would  be  possible 
to  sup|M>so,  on  the  other  hand,  that  new 
Ft",  ii. - The  fir*t  thro*.  j»im  of  apprnnUi:^  of  Scorpio  ami  ljmoJua  compand,  vii,  somites  are  only  Ix’ginning  to  make  their 

till* genital  «fmn-ijluai ; V|||,  thn  pcctefti of  Som-pio  aud  tli*  find  branchial  plat*  of  Lunulua;  IX,  .,,.,-wranm  hen*  The  Ixdancr  of  various 

tile  Unit  ,*.r  or  Iting-booka  of  Scon.ioa.Hl  the  wrand  branchial  plate  of  IJmiilm ; i^mlal  poro ; Upjiearanc*  Here.  1 IU  UUSIlce  Ol  v annus 

*r*i.  epHtiiitnnitw-  «rinrit» ; *fsi,  or  onSce  of  the  hollow  tondona  of  tiw  bnuMtiial  |.i«ic«  of  considerations  is  ag.ii list  the  latter  hypo- 

,1.....;.  Following  tin*  iiH'btw.iua  in  I.iniu- 


ojx-ns  at  the  stigma  in  Scorpio  and  which  can  lx?  cleared 
of  soft,  surrounding  tissues  and  coagulated  blood  so  as  to 
present  the  ap|H*amnce  of  a limb  axis  currying  the  book- 
like  leaves  of  the  lung  is  not  really,  as  it  would  seem  to 
lx*  ut  first  sight,  the  limb  axis.  That  is  necessarily  a 
blood-holding  structure*  and  is  obliterated  and  fused  with 


thesis.  _ 

| Ins,  we  have  ns  in  Scorjiio  tlie  jKist-anal  spine — in  this 
case  not  a sting,  but  a powerful  and  important  organ  of 
locomotion,  serving  to  turn  the  animal  over  when  it  has 
fallen  ujion  its  back.  The  nature  of  the  jxist-mial  spine 
luis  been  strangely  misinterpreted  by  some  writers.  Owen 
(7)  maintained  that  it  represented  a numlier  of  coalesced 
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Fill.  IS.— Diagrams  to  »bow  Uie  way  ilk  which  an 

nill-jmioew  baarflu;  blood -holding  llliiul) 
lauielhr.  maygivn  ri»«,  if  the  wterMl  body  wall 
Mink*  liman!*,  Vo  a hmst-fbaroVr  with  mir»ho3d- 
lay  hunt'll*!.  1 u the  embryonic  condition  ; h*. 

“ ' * 1 11  luuiitfcm  of  out-growth 
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w.mito*,  regardless  of  its  post-anal  [msitiou  and  mode "f 
development ! The  agreement  of  the  grouping  of  the 
somites,  of  the  form  of  the  i»r»podia  (appendages,  hmb«) 

in  each  region,  of 
the  position  of  the 
genital  a|)ertare 
and  operculum,  of 
the  position  aud 
character  of  the 
eyes,  and  of  the 
powerful  {lost-anal 
spiues  not  «een  in 
other  Arthropods, 
is  very  convincing 
as  to  the  afilnity 
of  Liiuulus  aud 
Scorpio.  Perhajtrt 
the  most  imjHjrtaut 
general  agreement 
of  Scorpio  com- 
pared with  Lirau- 
lus  aud  the  Eury- 
pterines  is  the 
division  of  the 
lx>dy  into  the  three 
regions  (or  tag- 
proeoma, 
inesosomu,  and 
. . . metasomii  — each 

bliKxl  mH»iiw  ; I,  U tfwt  condition  of  otil-growth  • .•  » * 

with  <ri.  sill  Jwiwilt*;  A l*  thn  condition  of  in-  Consisting  01  SjX 
unkliw  of  Mm  >iemil  ktnl  OOBMQWtt  ^.irriKiiitu  th,»  i»ro- 

*tich*.lir«*  <»f  Vhit  l»ni#Uigwuu*  a-orluce  of  th*  " . ’ . I 

in  a eliainbnr  with  narrow  nrirtra— tho  &o|!ia  having  leg- 
pnlmounrir  nir-hohllny  chamber  ; j»f.  pulmoimry  nm-.n/liu/t-jL 

Uiti-U*. ; ba.  Wood  Kiotw.  (Arwr  Kio««U-y.)  ,lKu  ttppcnaagws 

the  mesosoina 

having  foliaceou*  ippewhg^  and  the  metasoma  being 
destitute  of  aplicndagcs. 

Fu  1893,  some  year*  after  the  identification  of  the  somites 
of  Li mul uh  with  those  of 
Scorpio,  thus  indicated, 
had  l icon  published,  zoolo- 
gists were  startled  by  the 
diBOOvery  by  a .lajiamvH- 
zoologist,  Mr  Kishinouyi; 

(8)  of  a seventh  pron ►- 
nuttic  somite  in  the  em- 
bryo of  LiiuuluK  longi- 
NpiiD*.  This  was  *wn  in 
longitudinal  sections,  as 
shown  in  Fig.  19.  The 
si  in  pie  identification  of 
somite  with  somite  in 
Litnulu*  and  Scorpio 
seemed  to  be  threatened 
by  this  discovery.  Hut  in 
1890  Dr  August  Brauer 
of  Marburg  (9)  discovered 
in  the  embryo  of  Scorpion 
seventh  pmsomatic  somite 
(we  VILPrO,  Figs,  17 
aud  18),  or,  if  we  please  so 
to  term  it,  a pmitfemiitU 
minute,  liitheito  unrecog- 
nized. In  the  case  of 
Scorpio  this  segment  is 
indicated  in  the  embryo  by 


taken  place.  Owing  to  its  position  it  is  convenient  to  term 
the  somite  which  is  escalated  in  Liniulu*  and  Scorpio 
“ the  pnegcnital  somite.”  It  appears  not  improbable  that 
the  sternal  plates  wedged  in  between  the  last  pair  of  lt^ 
in  both  Scorpio  and  Limulua,  viz.,  the  pentagonal  stemiu* 
of  Scorpio  (Fig.  10)  and  the  chilaria  of  Limulus (see Fig*. 

13  and  ‘JO),  may  in  jiart  represent  in  the  adult  the  sternum 
of  the  escalated  pnegenital  somite.  This  has  not  1<cu 
demonstrated  by  an  actual  following  oat  of  the  develop 
meat,  but  the  position  of  these  pieces  and  the  fact  that 
they  are  (in  Limulua)  supplied 
by  an  independent  segmental 
nerve,  favours  tho  view  that 
they  may  comprise  the  sternal 
arm  of  the  vanished  pnegenital 
somite.  This  interpretation, 
however,  of  the  14  metasternites 
of  Limulua  and  Scorpio  is  op- 
posed by  the  coexistence  in 

Tkelyphouus  (Figs.  55,  57,  and 
58)  of  a similar  metaatemite 
with  a complete  pnegenital 
somite.  Hansen  (10)  lias  re- 
cognized that  the  “ pnegenital 
somite”  persists  in  a rudiment- 
ary condition,  forming  a “wuist 
to  the  series  of  somites  in  the 
Pedipalpi  aud  Arantw.  The 

present  writer  i«  of  opinion  that  *M„*-«*t 

it  will  Us  found  most  convenient  to  treat  tl»s  vy.m 
somite  as  something  s[iecial,  anil  not  to  atterap 
it  to  either  the  prosoma  or  the  mesosoma. 
remain  as  typically  composed  of  six  »1'1»"  1 "j*  ^ 

somites  -the  prosoma  comprising  in  addi  >"  ( ( 

prostbomen,'  When  the  pregen.tsl  somite  o ' 
arc  present  it  should  not  lie  called  “ the  ~-'uj  p “ ^ 

or  the  “first  mesosomatic,’  lmt  simply  tin  1 “ 
somite."  The  first  segment  of  the  inesosoma  • I 
a"d  ^ *»■ 

nut  the  Ku  ■ arachnids, 
carrying  as  it  always  • 
the  genital  aisirturcs. 
it  is  uecessarr  to  renum- 
ber, i»  the  light  of  reel'd 
discoveries,  that  the  mv 
rosomatie  i»ir  of  oi'l"  "'1 
carried  on  t,ll‘ 

to  of 
there  L<*ing 
or 


IS.— I'frtlt*  of  » 
ay o ml  m 1>U*  ***. 
OTWtb,  TV  Pf***01^ 
somite,  VllPlC.  m 40U 
but  has  to»l  it*  rndiwBUBT 

opJfOklum,  Irft  *•; 

loft  JHfCfPD  ; O-'-l4  to 
rtadlJitenUr)'  »M*Bf**w  Jr 
InaibMW.  (AfVrr  B w*.  u 


ages 

seventh  s»>nutc 


Pin.  17.— Kiulwyo  of  9coqn»ii,  vi-ntnl 
vlnur  Mhowtng  momitwi  anil  *p]SHi*l*nv>. 
aye,  frotiUI  jfMfyvn;  «i,  nviiiiH’nl  tif  I 
lateral  ; afj.  owhimmImimi  (uj»prr  I 

lip) ; «t,  acniHi'orjut  of  l*»ucn.  PrOa^J,  1 
nii|iiii<tntnftli«tijkiwiw|*(;ii«f  thf|»ncttt<ril  1 
l«l  MMnild*  wltlcli  >llMkpp«arn  : rinli-  j 

m*Bt  or  llir  half  of  tbr  K«nllal  | 

ojH'mituru  ; al^i  rwUmeot  of  the  rtjibt  . 

bocten : nftp*  !•»  a fra",  ruilimriita  or  the  | 
lour  a|»)w*iuiagm  which  carry  th>‘  pulmon- 
ary UmHIs  ; I to  VI,  rodSmenta  nf  ihx 
*:x  l in.  1. a of  tlic  |»n«oma;  VllPtO,  thw 
pnrgenital  motdibe;  VIII.  t)i>* 
Drat  btaMMUtratio  wrnnito  c»r  (ji'ntt.il 
•omile ; IX,  the  ooruiul  tnMaaotneiie 
wnoilta  or  MctlnifemiiN  sointto;  X to 
XIII,  tk«  four  |WklllHWlIfMTO«®  HOinitv.*: 
Xlv.tbi'tiM meiasomaUe Msinltr.  (Aftr-r 

the  presence  of  a plir  of  u“UM* ZrlM-  ***■ voL  hx-  ,W5-> 
rtulimcntary  appcndagi'K,  carried  by  a well-marked  somite. 
A>  in  Limulua,  so  in  Scorpio,  this  unexjiected  oomitc  and 
its  appendages  di«up|>ear  in  the  course  of  development. 

* complete  “excalation”  of  the  somite 


-Hrruon  throogh  an  «rly  Whole  HBW*S  or 

bryt*  of  i.imwlMJ  Immitpiftn,  mliwritii,  * wo  prO«tllO,ne'r 

somites  in 

t,.i.  ssv.,,,1,.  vn.  i. 


eVe-S 


crnital  opr renluna,  * — 

i. r  tv  p»jp*mul  mCsinltn  wliicli  l*  « 
or  If«*J»  cfauiiMtly  auppwa**»  In  ' 

mriiuciitdovolnptnftit,  m»ibly  lndK*w«  . ^-ni 

by  tha  arva  BUtrkerf  VII.  In  » tt  • «*<l  masOSOUiaMC  ur  » 

by  tlin  yrrflt  fintopophyxc*  of  tiie  pf  «>•  . _ yj  not  ‘DL 

matte  anno.  (Aftt>r  KUWnouy*.  tal  wni  cifilltli 

j. rtira.  sd.  bvtL  Jay**,  1W-C-)  acvcutb  or  even  tne  ti*?  . 

of  the  whole  aeries  of  somites  which  . ..re- 
nd Iv  present,  but  i.^  the  ninth,  owa^  , It 

Hence  or  to  the  escalation  of  a pr.v^!*  ^ ftVl,'t4i*l 

seems  that  confusion  and  trouble  "l  n01,^vid«n* 

by  abstaining  from  the  intnxluctioii  o ulUnt.riejl 

somites,  the  ocular  and  the  pnegeuita,  three  gTL1!lt 

nomenclature  of  the  coni|*on«tnt  somites  o ncnbf 

brslv  regions.  We  shall,  therefore,1^10  gfjte  »od 
aomite,  speak  of  the  find,  second,  third,  fourth,  W , 


.In  fact,  more  ur  lesj 


* 8*1*  Uie  art  (ala  AimffONlu 
1 mere.” 


fur  the  i 


, of  U,e  um  -S'"11' 
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sixth  leg-bearing  somites  of  the  prosonw  and  indicate  the  done  as  much  for  Scorpio.  Limulus  thus  agrees  with 
app-ndages  by  the  Roman  numerals,  I.,  IT.,  III.,  IV.,  V.,  Scorpio  and  differs  from  the  Crustacea,  in  which  there  are 
VI.,  and  whilst  ignoring  the  pragenital  somite  we  shall  three  prosthomeres — one  ocular  and  two  carry ing  jmlpiforin 
si>uak  of  the  first,  second,  third,  <fcc.  somite  of  the  meso-  , appendages.  It  is  true  that  in  the  lower  Crustacea 
soma  or  opisthoHorou  (united  nicsosoma  and  metosoma)  1 (A  pus,  <fcc.)  we  have  evidence  of  the  gradual  movement 
and  indicate  them  by  the  Arabic  numerals.  forward  of  the  nerve-ganglia  belonging  to  these  palpiform 

There  are  a number  of  other  imjiortant  points  of  apismtlagcs.  But  although  in  such  lower  Crustacea  the 
structure  hesides  those  referring  nerve-ganglia  of  the  thin!  prostliomere  have  not  fused 
+~yC\  V 141  somites  and  appendages  with  the  anterior  nerve-mass,  then*  is  no  question  as  to 
**  //S^  *n  Limulus  agrees  with  ! the  praj-oral  pom* 

|f  M //  y Scorpio  or  other  Amchnida  and  tion  of  two  »p-  'V** 


differs  from  other  Arthropoda.  pend  age- bearing 
1 The  chief  of  these  are  n«  somites  in  additiou  / 

follows to  the  ocular  pro-  r^rf  / 

1.  The  Composition  of  the  sthomere.  The  n«m 
I lend  (that  is  to  say,  of  the  j Crustacea  have, 

anterior  part  of  tin*  prosoma)  ■ in  fact,  three  pro-  /y  J Jfy 


mf  with  especial  Reference  to  the  sthomeres  in  the 

[ n'l  WU  Feffion  ,n  Front  if  the  Month. — 1 head  and  the 

'Jv  It  a| q tears  (see  Arthropod  a)  Amchnida  only 

Fi».  4ft.  — viow  of  thi»  ▼« it*mj  that  there  is  embryological  evi-  two,  and  Liniulus 

Hurfic*  of  th#  mid-iiri*  of  the  denco  of  the  existence  of  two  agrees  with  the 

protioinauc  reinon  of  /.tmufiu  . . . , . , 0 . 


/ fM- 

^4$ 


mm 


poiypism>u.  The  mxsr  oi  Hu*  somites  in  Araehnula  w hich  were  : Amchnida  in  this 

originally  i*wt-oral,  but  have  | respect  ami  differs  Km.  through  th-  <>f 

■ -«ri^  on  «u-h  b«tr«-ij  become  pne-oral  by  adaptational  j from  the  Crus-  1 ltd‘  ,M,rr''\ 

•.uruiv*,  m'lt.  k/,  Tbt*  *nh»  shifting  of  the  oral  aperture.  I taeea.  I he  central  **rrJ.  &*«■**  iibrw.tf  the  opt*  n^rn* ; »■<,  ino-r- 
T|K•"<•  ('•r»*r<Hy^ipped  smites  | nervou.  SSSTJSt 

*tmu«  «r  upper  Up;  a.  the  are  called  “ prosthomerea.”  Tlie  I of  Li  mu  I us  and  **[*"  *n.l1rli"',w<'u  - Textbook  <v  x-w.v*.  Mac- 
ITS.V  &L  % ffiSIT.  Hr«t  of  fkw  ho*,  iu  Arachnid*  of  Scorpio  ,.n»nt  ' “ *"d 

mri  frfPmta : R*  tn  other  Arthropoda,  its  pair  closer  agreement  in  structure  than  can  be  found  when  a 

•pShhug totKTiSuriy  pi*c3  of  appendages  represented  by  the  Crustacean  is  compared  with  either.  The  wide  divari- 
ppitsffnnij  Ktornit*  of  -eve*.  The  second  has  for  its  pair  cation  of  the  lateral  cords  in  the  prosoma  and  their 

Aitunliia  (After  umt^wr.)  • , , 11  * r -i*  . * . ... 

of  ap|iendages  the  small  pur  ol  connexion  by  transverse  commissures,  together  with  the 
limlw  which  in  all  living  Arachnids  is  either  chelate  M attraction  ” of  ganglia  to  the  prosomatic  ganglion 
or  retrovert  (as  in  spiders),  and  is  known  as  the  cheli-  group  which  projierly  belong  to  hinder  segments,  are 
cerae.  It  is  jmsiblc,  ivs  maintained  by  some  writers  very  nearly  identical  in  the  two  animals.  The  form 
(Patten  and  others),  that  the  lobes  of  the  cerebral  and  dhqxtaition  of  the  ganglion  cells  arc  also  peculiar 
nervous  mass  in  Arachnids  indicate  a larger  num-  and  closely  similar  in  the  two.  (See  Patten  (42)  for 
ber  of  prosthomeres  as  having  fused  in  this  region,  important  obaervation*  on  the  neuroineivs,  *tc.f  of  Limulus 
but  there  is  no  em/siyoloi/ical  evidence  at  jiresent  which  and  Scorpio.) 

justifies  us  in  assuming  the  existence  in  Arachnids  — 

of  more  than  two  prosthomeres.  The  jiosition  of  . - — — ''  • --  

the  chelicerm  of  Limulus  and  of  the  ganglionic  j — — — — - — " — - 

nerve- masses  from  which  they  receive  their  nerve-  ( ~V^~rT  ^ -- 

supply,  is  closely  similar  to  that  of  the  same  struc*  1 ~ -V~': — - 


Fm.  21. — Itov«lupen«nt  of  tho  lateral  *»jrp*’  11  Scorpion,  k,  «T>1-  ( fx  A v f iff*  > \ \ > A.  ►>  ' / \ A 

.t«rm|r  oell-Uy^r;  **«,  mrnuManUc  ooonoetlva  serves  ; y.  If  u'  ye.  y f J— 'j}[| 

II,  III,  IV,  V,  of  the  cpMirnnh  in  wich  of  wbich  a K/f  t ! .1  I 1 ^ ,-e-i  [\'i  / I -L.-  1 J ,M* 

lct*i  will  hn  furiis&l.  (riom  Kanchell  and  IWiJff,  *'*"  J ' * ■ ' 

tures  in  Scorpio.  The  cerebral  mass  is  in  Limulus  "r  ‘ A B C 

more  easily  sejiarated  by  dissection  as  a mcxlian  ^ . 38L„Sw.UaBlil™h  aporthmoruw ut^^of  UimIm . *owfi«  thro- «*,««*- 

lobti  distinct  from  the  lateral ly-pla<iii  ganglia  of  the  tslla— a,  b,  awl  c.  k.w,  Tiw*  rpM«nm«  crii-u.vHr  (w-c»ii«i  h)-jio.i*-Tnnn),  the  rwii*  of 

i .«  ^ 1 u . * . .»  which  uicn-ju^  in  Volume  below  «*eh  l«-«a,  t,  awl  Wom#  wne-**iul  wlla  or  rmtinuU. 

Clltliceral  somite  than  is  the  care  iu  Scorpio,  but  the  cwll*.  S In  A th«l*!tt«m  rh  ]Mint  l.»  a rhaM.wwr**  <fifcn’tc*i  by  tl»*  c*ll  rt ; c,  tl« 

relations  are  practii-allv  tlie  »tmo  in  the  two  forms.  ti"-;|ii«r «nrJ  "liL"',?l'rv' 1 'J'fr'J "k'‘-ul  *• 

r<  » ...  cli  i tiiMMia  cuticle.  (IViMii  Korsebcll  anil  Hw'l^r  aHcr  wata»«.) 

formerly  it  was  supposed  that  in  Limulus  both  tin* 

chetioene  and  the  next  following  piir  of  apiiendages  were  2.  The  Minute  Structure  of  the  Central  Rye*  awl  of  the 
prrwthomerous,  as  in  (Yustaceu,  but-  the  dissections  of  httend  Eyes. — Limulus  agrees  with  Scorpio  not  only  in 
Alphonse  Milne-Ed wards  (6)  demonstrated  the  true  limita-  having  a jtair  of  central  eyes  And  also  lateral  eyes,  but  in 
turns  of  the  cerebrum,  whilst  embryological  researches  have  the  microscopic  structure  of  those  orgaies  which  differs  in 
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the  central  and  lateral  eyes  respectively.  The  central  eyes 
an*  “ simple  eyes,”  that  is  to  say,  have  a single  lens,  and 
are  hence  called  “ mono  men  boons.”  The  lateral  eyes  are 
in  Limulus  u cornjwund  eyes,”  that  is  to  say,  consist  of 
many  lenses  placed  close  together  ; ltencath  each  lens  i»  a 


mation  in  both  classes  of  eves  of  rltal*- 
domeres  and  rbibdom*  in  which  the  component  piece®  *re 
five  or  a multiple  of  five  (Fig.  26).  Whilst  each  unit  of 


central  eye  is  called  an  “ ommatreum."  Tt  shows  in  Scoqso 
and  Limulus  a tendency  to  segregate  into  minor  groups  or 
“ommatidia.”  It  is  found  that  in  embryological  growth 
the  retinal  layer  of  the  central  eyes  forms  as  a sqwrak- 
|»ouch,  which  is  pushed  in  laterally  beneath  the  comragen 
layer  from  the  epidermic  cell  layer. 
c Hence  it  is  in  origin  double,  and  con- 

sists of  a true  retinal  layer  and  a port- 
retinal  layer  (Fig.  24,  B),  though  these 
art?  not  Bejiarated  by  a membrane. 
Accordingly  the  diploetichous  nmnta 
to? u in  or  soft  tissue  of  the  Arachnid's 
central  eye  should  strictly  he  railed 
“ triplostichous,’'  since  the  deep  layer 
is  itself  doubled  or  folded.  The  retinal 
cells  of  both  the  lateral  and  central 
eyes  of  Limulus  and  Scorpio  produce 
cuticular  structures  on  their  sides ; 
each  such  piece  is  a rhabdomere  and  * 
number  (five  or  ten)  uniting  form  a 
rhabdom  (Fig.  26).  In  the  gpecialiaal 
ommatidia  of  the  compound  eyes  of 
Crustacea  and  Hexajiods  the  rhabdom 
is  an  important  structure.1  It  is  a 

Fi«.  S4.— r»la*;T»rii*  of  the  tlevrln{iment  mU  adult  structure  of  oo<*  of  the  paired  central  eye*  of  a Scorpion.  aiemificAnt  fact  that  the  lateral 

A,  ruly  condition  before  the  ira*  I*  deposited,  showing  U»e  folding  of  thaepulcrmteccudnyee  into  wire®;  J • ft  , 

U.  diapain  showing  the  hsUit*  of  this  infoUUng ; C,  «*-eUon  through  Hie  fully  Tonne.!  eye ; ft,  epidermic  ttnd  antral  eyes  Ot  LimUJUS  arwi  f5C«n« 
cHI-Uyer ; r,  the  retinal  portion  of  the  midi*  which,  owing  lothe  Infolding,  lit-*  between  gl,  ll*n  coroeagen  „(nw,  ~f.l,  with  each  in  re- 
nt tan*- forming  portion,  ami  pr,  thr  poet-rettaal  or  rajwular  portion  or  fold;  I.  cuticular  lens;  g,  line  not  Otuy  agree  ea  ,.  , 

m>]mnitiiiK  lwi*  from  the  leas-fartnitiK  or  conieagm  cell*  of  the  epidermis;  n,  nerve  BbnM;  eft,  rhab-  to  their  monostiehous  aiui  uipio- 

donierr*.  (From  Korachelt  ami  Hrnler.)  How  the  inversli.n  of  tlw  nerve-cnd-rclls  and  llirir  con-  , i *1...  f0r. 

haxioii  with  the  n*rvn-Bbre*  u t<>  bn  reconcllrd  with  the  condition  found  in  the  adult,  or  with  llmt  of  stlCIIOUS  structure  Wit  also  l , , 
the  mmuMliclMMU  eye,  has  not  hitherto  lw:i  explained. 

complex  of  protoplasmic  cells,  in  which  the  optic  nerve 
terminates.  Each  such  unit  is  termed  an  “ oinmatidiuin.” 

The  lateral  eyes  of  Scorpio  consist  of  groups  of  separate 
small  lenses  each  with  its  ommatidimn,  but  they  do  not 
form  a continuous  compound  eye  as  in  Limulus.  The 
omiuatidium  (soft  structure  beneath  the  lens -unit  of  it 
compound  eye)  is  very  simple  in  both  Scorpio  and 
Linralus.  It  consists  of  a single  layer  of  cells,  continuous 
with  those  which  secrete  the  general  chitinous  covering  of 
the  prosoma.  The  cells  of  the  nmmutidium  are  a good 
deal  larger  than  the  ncighlxmring  common  cells  of  the 
epidermis.  They  secrete  the  knob-like  lens  (Fig.  22). 

But  they  also  receive  the  nerve  fibres  of  the  optic 
nerve.  They  are  at  the  same  time  both  optic  nerve-end 
cells,  that  is  to  say,  retina  cells  and  corneagen  cells  or 
aecrctors  of  the  chitinous  lens-like  cornea.  In  Limulus 
(Fig.  23)  each  omiuatidium  has  a peculiar  ganglion  cell 
developed  in  a central  position,  whilst  the  ommatidium  of 
the  lateral  eyelets  of  .Scorpio  show's  small  intermediate  cells 
between  the  larger  nerve-end  cells.  The  structure  of  the 
lateral  eye  of  Limulus  was  first  described  by  flrenarhcr,  and 
further  and  more  accurately  by  Laukester  and  Bourne  (5) 
and  by  Watase  ; that  of  Scorpio  by  Lankestcr  and  Bourne, 
who  showed  that  the  statements  of  von  Umber  were 
erroneous,  and  that  the  lateral  eyes  of  Scorpio  have  a 
single  cell-layered  or  “monostiehous”  omiuatidium  like  j 
that  of  Limulus.  Watase  has  shown,  in  a very  convincing  i 
way,  how  by  declining  the  pit-like  set  of  cells  Iteneath  a I 
simple  lens  the  more  complex  ommatidia  of  the  compound  ! 
eyes  of  Crustacea  and  Hcxh|mk1u  may  lx?  derived  from 
such  a condition  its  tbit  presented  in  the  lateral  eyes  of 
Liumius  and  Scorpio.  (For  details  the  reader  ‘ih  referred 
to  Watam  (11)  and  to  lyinkcster  and  Bourne  (5).)  The 
structure  of  the  central  eyes  of  Scorpio  and  Spiders  and 
als<i  of  Limnltia  differs  essentially  from  tluit  of  the  lateral 
«*yos  jn  having  two  layers  of  cells  (hence  called  diplo-  ' 
ahehous)  U-neath  the  lens,  separated  from  one  another  by  a 
membrane  (Figs.  24  and  25).  The  tipper  layer  is  the  cor- 
neugen  and  secreUm  the  lens,  the  lower  is  the  retiual  layer. 

I he  mass  of  soft  cell-structure*  beneath  a large  lens  of  a 


vratiX  V.iwbiilQ**  1* 

Pin.  tt'.  — Section  through  nne  of  til**  centra!  ew*  of*  * consjP" 
euUrnlar  or  corneous  leiu  ; fty,  epidermic  -f.  ***•*"*•; 

portion  Immediately  underlying  th®  l«i" ; r*‘- , , (Alter  laok*w'',r 

s.n,  ti/u.,  connective  (mr,.  blast  ic  *krlel*l  » 

RlsI  Uournc,  J.  SSic.  Sn.  1-SH3.)  ^ ’(SVS 

the  lateral  eye  of  Liinulu*  haft  a rhabdom  lo>  J 

1 Fig.  1 1 in  the  article 


Autiinorooft-  , rf.Bb.io- 

ber  of  rutin  ul»  crll*  w>*l  ^ ta 

meres  in  the  lateral  eye  of  Limn  Ins,  Wata«  states  that  t J 


2 Thotiph  ten  i*  the  pn-i  ailing  timnber  o 
ere*  in  the  lateral  eye  of  Limnlns,  W“*' 
u * few  m nine  nn.l  as  many  as  eighteen. 
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forming  a star-like  chitinous  centre  in  section,  each  lateral 
eye  of  Scorpio  lias  several  rhalsloms  of  five  or  less  rliah- 
domeres,  indicating  tliut  the  Liinulon  lateral  eye- unit  is 
more  specialized  than  the  detached  lateral  eyelet  of  Scor- 
pio, so  a*  to  present  a coincidence  of  one  lens  with  one 
rhabdom.  Numerous  rhabdoraeres  (grouped  as  rhabdom* 
in  Limulus)  are  found  in  the  retinal  layer  of  the  central 
eyes  also. 

Whilst  Limulus  agrees  thus  closely  with  Scorpio  in 
regard  to  the  eyes,  it  is  to  be  noted  that  no  Crustacean 
has  structures  corresponding  to  the  peculiar  diplostiehou* 
central  eyes,  though  these  occur  again  (with  differences  in 
detail)  in  Hexaptsla.  Possibly,  however,  an  investigation 
of  the  development  of  the  median  eyes  of  some  Crustacea 
(A  pus,  Pa  I lemon)  may  prove  them  to  be  diplosfcichous  in 
origin. 

II.  The  ao-tttUetl  " Carol  Gland*." — In  1882  (/Voc.  Roy. 
Sot.  No.  221 ) Lankester  described  under  the  name  “coxal 


Kin  2*.— A,  dioRmm  nf  a nHiiiuU  of  the  mitral  *r*  n( ■ Scor|Muu  cOBiteUng 
of  Hr*  ivtiiu-rHlH  (ret.),  with  »dlien*nt  branched  ptRmiWit  cells  H. 

ifmlnli.il)  of  the  Minr,  coiiO-UIn*  of  lire  confluent  rlinlMumom ; <',  Inuurerae 
wvtion  of  the  rlutnlmn  of  • retinule  of  lh*  Scorpion  » central  eye,  ehowins 
Um  Hre  count  it  nwnt  rhiUslowre*  a*  myn  of  ■ «Uir ; l>,  trannrerw  Motion  of  a 
retinal*  of  the  lateral  eye  of  Llinnlua,  nlu.wtnn  t*i»  n*tlnuU  cell*,  ret.,  each 
Iwanil*  * rluMmnei*.  rhah.  (After  LAtikraw.) 

glands  "a  pair  of  brilliuutly  white  oviform  l todies  lying  in  the 
Scorpion's  prosoma  immediately  above  the  coxae  of  the  fifth 
and  sixth  pairs  of  legs  (Fig.  27).  These  bodies  had  been 
erroneously  supposed  by  Newport  (12)  and  other  observer* 
to  Iki  glandular  outgrowths  of  the  alimentary  canal.  They 
are  really  excretory  glands,  ami  communicate  with  the 
exterior  by  a very  minute  afierture  on  the  posterior  face 
of  the  coxa  of  the  fifth  limb  on  each  side.  When  examined 
w ith  the  microscope,  by  means  of  the  usual  section  method, 
they  are  seen  to  consist  of  a labyrinthine  tuln?  lim’d  with 
|ieeiiliar  cells,  each  cell  having  a deep  vertically  striaUs! 
lsjrtler  on  the  surface  farthest  from  the  lumen,  as  is  seen 
in  the  cells  of  some  renal  organs.  The  coils  and  brunches 
of  the  tube  are  (sicked  by  connective  tissue  ami  blmsl 
*|Bioes.  A similar  pair  of  coxal  glands,  lobate  instead  of 
ovoid  in  shajs*,  was  described  by  Isinkester  in  Mygale,  ami 
it  whs  also  shown  by  him  that  the  structures  in  Limulus 
called  “brick- red  glands”  by  lVickard  have  the  same 
structure  ami  (tositiou  as  the  coxal  glauds  of  Scorpio  and 
Mygale.  In  Limulus  these  organs  consist  each  of  four 
horizontal  lobes  lying  on  the  eoxal  margin  of  the  second, 
third,  fourth,  ami  fifth  prosomatie  limbs,  the  four  lolieu 
being  connected  to  one  another  by  a transverse  piece  or 
stem  (Fig.  28).  Microscopically  their  structure  is  the 


Bame  in  essentials  as  that  of  the  coxal  glands  of  Scorpio 
(13).  Coxal  glands  have  since  I teen  recognized  ami  de- 
scribed in  other  Arachnida.  It  has  lately  (1900)  been 
shown  that  the  coxal  gland  of  Limulus  is  provided  with  a 
very  delicate  thin -walled  coiled  duct  which  opens,  even 
in  the  adult  condition,  by  a minute  jwre  on  the  coxa  of 
the  fifth  leg  (Patten  and  Hazen,  13a).  iVeviously  to  this, 
Lankester'n  pupil  Gulland  had  shown  (lK8.r>)  that  in  the 
embryo  the  coxal  gland  is  a comparatively  simple  tube, 
which  ojiens  to  the  exterior  in  this  jiositioii  and  by  its 
other  extremity  into  a ci  domic  spuee.  Similar  observations 
were  made  by  I .auric  (17)  in  Link  ester’s  lalmrutory  (1890) 
with  regard  to  the  early  condition  of  the  eoxal  gland  of 
Scorpio,  and  by  Bertkau  (41)  as  to  that  of  the  spider  Aty- 
pus.  H.  M.  Bernard  (13b)  showed  that  the  o|iening  remains 
in  the  adult  Scorpion.  In  all  the  embryonic  or  permanent 
o|>ening  is  on  the  coxa  of  the  fifth  (uiir  of  prosomatie 
limbs.  Thus  an  organ  newly  discovered  in  Scorpio  was 
found  to  have  its  counteqwrt  in  Limulus. 

The  name  “coxal  gland  ” needs  to  be  carefully  distin- 
guished from  “crural  gland,”  with  which  it  is  apt  to  lie 
confused.  The  crural  glands, 
which  occur  in  many  tern  s-  i 
trial  Arthropods,  are  epider- 
mal in  origin  and  totally  dis- 
tinct from  the  coxal  glauds. 

The  coxal  glands  of  the  Arach- 
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nida  are  structures  of  the 
same  nature  as  the  green- 
glands  of  the  higher  Crus- 
tacea and  the  so-called  “shell 
glands  " of  the  Eutomoetrara. 

The  latter  open  at  the  hose 
of  the  fifth  jiair  of  limbs  of 
the  Crustacean,  just  as  the 
coxal  glands  open  on  the 
coxal  joiut  of  the  fifth  pair 

of  limbs  of  the  Arachnid.  ..  _ „ , ... 

Both  U’loug  to  the  category  lion  of  i1m>  n»«ni  kIhiuU  «f  > Scot- 
of  ‘•c.BlomoductV-  namely, 

tubular  or  funnel -like  por-  (Up).  and  ih-  panic  or«m. 

..  t I • 1 lo  S.  Th"  louwn  of  the  ais  firowa. 

tious  of  the  ccelom  ojiening  lnfllic  im.u ; a.  |n«imnatir  p*u* 
to  the  exterior  in  «ur»  in  c^EJSSTii 

each  somite  (potentially),  ami 
usually  persisting  in  only  a 
few  somites  as  either  “ uro- 
ccel* ” (renal  organs)  or 
“gonocrela”  (genital  tulies). 

In  Pcri|iatus  they  occur  in  every  somite  of  the  body. 
They  have  till  recently  been  very  generally  identified 
with  the  nephridia  of  Chietopod  worms,  but  there  is 
good  reason  for  considering  the  true  nephridia  (typified  by 
the  nephridia  of  the  Earthworm)  as  a distinct  class  of 
organs  (we  Lankester  in  vol.  ii.  chap.  iii.  of  A Treatise  on 
Zftolryy,  1900).  The  genital  ducts  of  Arthropod  a are 
like  the  green  glands,  shell  glands,  and  eoxal  glands,  to  be 
regarded  as  ccelomoducts  (gonoeuds)  The  coxal  glands 
do  not  establish  any  special  connexion  between  Limulus 
and  Scorpio,  since  they  ulso  occur  in  the  ramie  somite  in 
the  lower  Crustacea,  but  it  is  to  be  nobs!  tluit  the  coxal 
glands  of  Limulus  are  in  minute  structure  and  probably 
in  function  more  like  those  of  Arachnids  than  those  of 
Crustacea. 

4.  The  JCnlo»temite*  and  their  M inute  Structure. — Straus- 
Durkheim  (1)  was  the  first  to  insist  on  the  affinity 
liotween  Limulus  and  the  Arachnids,  indicated  by  the 
presence  of  a free  *u*| tended  entosternum  or  plastron  or 
eutoetemite  in  lsith.  We  have  figured  here  (Figs.  1 to  6) 
the  entoeternite*  of  Limulus,  Scorjiio,  and  Mygale.  Lan* 
kestcr  some  years  ago  made  a sjiecial  study  of  the  histology 
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(3)  of  these  entostemites  for  the  purpose  of  comparison, 
and  also  ascertained  the  relations  of  the  very  numerous 
muscles  which  are  inserted  into  them  (4).  The  ento- 
sternites are  cartilaginous  in  texture,  hut  they  have  neither 
the  chemical  character  nor  the  microscopic  structure  of  the 
hyaline  cartilage  of  Vertebrates.  They  yield  chitin  in 
place  of  cbondrin  or  gelatin  — as  does  also  the  cartilage  of 
the  Cephalopod  a endoekeleton.  In  microscopic  structure 
they  all  present  the  closest  agreement  with  one  another. 
Wo  find  a firm,  homogeneous  or  sparsely  fibrillatorl  matrix 
in  which  are  embedded  nucleated  cells  (corpuscles  of  pro- 
toplasm) arranged  in  rows  of  three,  six,  or  eight,  parallel 
with  the  adjacent  lines  of  fibrillation. 

A minute  entosternite  liaving  the  above-described  struc- 
ture is  found  in  the  Crustacean  Apus  between  the  liases 
of  the  mandibles,  and  also  in  the  Docapoda  in  a similar 
position,  but  in  no  Crustacean  does  it  attain  to  any  size  or 
importance.  On  the  other  hand,  the  entosternite  of  the 
Arachnida  is  a very  large  and  important  feature  in  the 
structure  of  the  prosoraa,  and  must  play  an  inqiortatit  jiart 
in  the  economy  of  these  organisms.  In  Limulus  (Figs.  1 
and  2)  it  has  as  many  as  twenty-five  juvirs  of  muscles 

attached  to  it,  coining 
to  it  from  the  bases 
of  the  surrounding 
„ «*  limbs  and  from  the 
dorsal  carapace  and 
from  the  pharynx.  It 
consists  of  an  oblong 
plate  two  inches  in 
length  and  one  in 
breadth,  with  a pair 
of  tendinous  out- 
growths standing  out 
from  it  at  right  angles 
on  each  side.  It 

l io.  2*.— Thfl  fight  roxal  gland  ofl4«utfw  potf  d()atl<  between  the 
ImU.  a*  to  n\  Posterior  Wlrr*  of  prOHomatic  IUTVC 
Ui?  ehiUnotn  bwn  of  <bo ooxk  or  tbn  **no<id.  , „ , . , 
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Uinjitudinsl  Mw  or  *tulon  nf  the  ©ox*l  irland  ; alimeiltarV  canal  I U 
r.  It*  four  tnunni  lob**  or  out^niwth*  , . , 

rorreapondinu  to  th«  four  eoxv.  (From  »*»■  each  * 

healer,  he.  tit.,  after  Packard.) 


somite  of  the 
lossosotna  is  a small, 
free  untosternitc  having  a similar  position,  but  below  or 
ventrad  of  the  nerve  cords,  and  hating  a smaller  number 
of  muscles  Attached  to  it.  The  entosternite  was  probably 
in  origin  jiart  of  the  fibrous  connective  tissue  lying  close  to 
the  integument  of  the  sternal  surface — giving  attachment 
to  muscles  corresponding  more  or  leas  to  those  at  present 
attached  to  it.  It  became  isolated  and  detached,  why  or 
with  what  advance  to  the  organism  it  is  difficult  to  say, 
and  at  that  jieriod  of  Amclmidan  development  the  great 
ventral  nerve  cords  occupied  a more  lateral  position  than 
they  do  at  present*  We  know  that  such  a lateral  position 
of  the  nerve  cords  preceded  the  median  position  in  both 
Arthropoda  and  Clnetopoda.  Subsequently  to  the  floating 
off  of  the  entosternite  the  approximation  of  the  nerve  cords 
took  place  in  the  prosoina,  and  thus  they  were  able  to  take 
up  a position  below  the  entosternite.  In  the  meaosoma 
the  approximation  bad  occurred  before  the  entosternites 
were  formed. 

In  the  Scorpion  (Figs.  3 and  4)  the  entosternite  has 
tough  membrane-like  outgrowths  which  connect  it  with 
the  body- wall,  both  dorsal ly  and  ventr&lly  forming  an 
oblujuc  diaphragm,  cutting  off  the  cavity  of  the  prosoma 
r°“  that «•  ,ne809orna-  It  was  described  by  Newport  I 
“ , r « Only  the  central  and  horizontal 

irerniu  r,fLiS  iUCtUr\  corn;sIwnd  precisely  to  the  ento- 
; .!he  l-ft  ftnlmor  procesw* 

(uurkwl  „p  in  Hgi.  .1  ami  4,  ,uul  HAP,  LAP,  i„  Rm  1 
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lateral  process  Imp  of  the  Scorpion  represents  the  tendinous 
outgrowths  ALR,  PLR  of  Li  mu  1 us.  The  Scorpions  ento- 
sternitc  gives  rise  to  outgrowths,  besides  the  great  jmstenor 
flaps,  pj\  which  form  the  diaphragm,  unrepresented  in 
Liuiulus.  These  are  a ventral  arch  forming  a neural  canal 
through  which  the  great  nerve  cords  jiass  (Figs.  3 and  4, 
snp),  and  further  a dorsal  gastric  canal  aDd  arterial  canal 
which  transmit  the  alimentary  tract  and  the  dorsal  artery 
respectively  (Figs.  3 and  4,  GC,  1)R). 

In  Limulus  small  entosternites  are  found  in  each  somite 
of  the  appendage-lienring  mesosoma,  and  we  find  in  Scorpio, 
in  the  only  somite  of  the  mesosoma  which  has  a well- 
developed  pair  of  appendages,  that  of  the  pectena,  a small 
entosternite  with  ten  pairs  of  muscles  inserted  into  it 
The  KUpra-)Mx:tinal  entosternite  lies  ventrad  of  the  nerve 
cords. 

In  Mygalo  (Figs.  5 and  6)  the  form  of  the  entosternite 
is  more  like  that  of  Limulus  than  is  that  of  Scorpio.  The 
anterior  notch  Ph.N.  is  similar  to  that  in  Limulus,  awl 
the  three  pairs  of  upstanding  tendons  on  the  dorsal  sur- 
face correspond  to  the  two  similar  pairs  in  Limulu>, 
whilst  the  imbricate  triangular  piece*  of  the  posterior 
median  region  resemble  the  similarly-placed  structures  of 
Limulus  in  a striking  manner. 

It  must  be  confessed  that  we  are  singularly  ignorant 
as  to  the  functional  significance  of  these  remarkable 
organs —tlic  entosternites.  Their  movement  in  an  upward 
or  downward  direction  in  Limulus  and  Mygale  must  exert 
a pumping  action  on  the  Wood  contained  in  the  dorsal 
arteries  anil  the  ventral  veins  respectively.  In  Scorpio 
the  completion  of  the  horizontal  plate  by  oblique  flaps,  so 
as  to  form  an  actual  diaphragm  shutting  off  the  cavity  of 
the  proaoma  from  the  rest  of 
the  body,  possibly  gives  to 
the  organs  contained  in  the  i 
anterior  chamber  a physio-  ] 
logical  advantage  in  respect 
of  the  supply  of  arterial  blood 
and  its  se|>aratiou  from  the  1 
venous  blood  of  the  meso-  . 
soma.  Possibly  the  move- 
ment of  the  diaphragm  may 
determine  the  ]tassage  of  air 
into  or  out  of  the  lung-sacs. 

Muscular  fibres  connected 
with  the  suctorial  pharynx 
are  in  Limulus  inserted  into 
the  entosternite,  and  the 
activity  of  the  two  organs 
may  lie  correlated. 

5.  The  Blood  nntl  the  . 

mood-vatndar  Syttem.— Tho  "«•  « ST 
blood  fluids  of  Limulus  and 
Scorpio  are  very  similar. 

Not  only  are  the  blood  cor- 
puscles of  Limulus  more  like 
in  form  and  granulation  to 
those  of  Scorpio  than  to  those 
of  any  Crustacean,  but  the 
fluid  is  in  both  animals 
strongly  impregnated  with 
the  blue- co loured  respiratory 

proteld  Hamtocyanin.  This  , »»  i. 

lwdy  occurs  also  in  the  blood  of  Crustacea  o - L 
luscs,  but  its  abundance  in  both  Limulus  and 
very  marked,  ami  gives  to  the  freshly-shed  blood  a ® 
indigo-blue  tint.  rt”  of 

The  great  dorsal  contractile  vessel  or  "heart 
Limulus  is  closely  similar  to  that  of  Scorpio;  it®  , ^ 
recurrent  orifices  are  placed  in  the  same  somites  a-  " 
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of  .Scorpio,  but  there  is  one  additional  jiosterior  pair. 
I bo  origin  of  the  paired  arteries  from  the  heart  differs  in 
Limulus  from  the  arrangement  obtaining  in  Scorpio,  in 
that  a pair  of  lateral  commissural  arteries  exist  in  Limultts 
(as  described  by  Alphonse  Milne  - Edwards  (6»  leading 
to  a suppression  of  the  more  primitive  direct  connexion 
of  the  four  pairs  of  j tes- 
ter i or  lateral  arteries,  and 
of  the  great  median  po*- 
terior  arteries  with  the 
heart  itself  (Fig.  29).  The 
arterial  system  is  very 
completely  develojied  in 
both  Limulus  and  Scorpio, 
branching  rejteatedly  until 
minute  arterioles  are 
formed,  not  to  be  dis- 
VPM*  ^inguixluxl  from  true  caj>- 
diaries ; these  often  into 
irregular  swollen  vessels 
which  are  the  veins  or 
venons  sinuses.  A very 
remarkable  feature  in 
Limulus,  first  described  by 
Owen,  is  the  close  accom- 
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the  heart.  The  blood  is  brought  to  the  napiratory  organs 
in  both  cases  by  a great  venous -collecting  sinus  having 
a ventral  median  position.  In  both  animals  the  wall  of 
the  pericardial  tutu*  m ctjnneeted  hy  t>ertieal  muscular 
Itaiult  to  the  mill  of  the  ventral  renou * tin ut  (its  lateral 
expansions  around  the  lung-book*  in  Scorpio)  in  cadi 
somite  through  which  the  |>ericardium  jiassea.  There  are 
seven  pairs  of  these  vtmo-perictirdwc  vertical  w uncle*  in 
Scorpio,  and  eight  in  Limulus  (see  Figs,  30,  31,  32). 
It  is  obvious  that  the  contraction  of  these  muscles  must 
cause  a depression  of  the  floor  of  the  jx’ricardium  and  a 
rising  of  the  roof  of  the  ventral  blood  sinus,  ami  a con- 
sequent increase  of  volume  and  flow  of  blood  to  each. 
Whether  the  jiericardium  and  the  ventral  sinus  are  made 
to  expand  simultaneously  or  all  the  movement  is  made  by 
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on  ron- 

ditions  of  tension.  In  any  case  it  is  clear  that  wc  have 
in  these  muscles  an  ap]«anttus  for  causing  the  blood  to 
flow  differentially  in  increased  volume  into  either  the  peri- 
cardium, through  the  veins  leading  from  the  respiratory 
organs,  or  from  the  body  generally  into  the  great  sinuses 
which  bring  the  blood  to  the  respiratory  organ*.  Thews 
muscles  act  so  as  to  pump  the  blood  through  the  respira- 
tory organs. 

It  is  not  surprising  that  with  so  highly  develofied  an 
arterial  system  Limulus  and  Scorpio  should  have  a highly 
developed  mechanism  for  determining  the  flow  of  blood  to 
the  respiratory  organs.  That  this  is,  so  to  sjieak,  a need 
of  animals  with  localized  respiratory  organ*  is  srn  by  the 
existence  of  provisions  serving  a similar  purpose  in  other 
animals,  e.g.t  the  branchial  hearts  of  the  Ceplialopoda. 

The  veno-pericardiac  muscles  of  Scorpio  were  seen  and 
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arthrostmeous  ( Jnistacea. 

It  seems  that  there  is  a primitive  tendency  in  the  Arthro- 
|khU  for  the  arteries  to  accompany  the  nerve  cords,  and  a 
“ supra  spinal " artery — that  is  to  say,  an  artery  in  clone 
relation  to  the  ventral  nerve  cords — has  been  described 
in  several  cases.  On  the  other  liand,  in  many  ArthrojKHls, 
esjiecially  those  which  yKisstrsat  trachea*,  the  arteries 
do  not  have  a long  course,  but  mood  ojien  into  wide 
blood  sinuses.  Scorpio  certainly  comes  nearer  to 
Limulus  in  the  high  development  of  its  arterial 
system,  and  the  intimate  relation  of  the  anterior 
aorta  and  its  branches  to  the  nerve  centre*  and  great 
nerves,  than  does  any  other  Arthropod. 

An  arrangement  of  great  functional  imjiortancc  in 
regard  to  the  venous  system  must  now  Vic  described, 
which  was  shown  iu  18*83  by  Lankester  to  be  common 
to  Limulus  and  Scorpio.  This  arrangement  has  not 
hitherto  been  detected  in  any  cither  class  than  the 
Arachnida,  and  if  it  should  ultimately  prove  to  be 
peculiar  to  that  group,  would  have  considerable 
weight  as  a proof  of  the  close  genetic  aflinity  of 
Limulus  and  Scorpio. 

T he  great  |ieri(urdial  sinus  is  strongly  develop'd  in 
. th  animal*.  Its  walls  are  fibrous  and  complete,  and 
it  holds  a considerable  volume  of  blood  when  the  heart  itself 
>■  contracted.  Ofiening  in  jmirs  in  each  somite,  right  and 
left  into  the  pericardial  sinus  are  large  vein*,  which  bring 
the  blood  respectively  from  the  gill-book*  and  the  lung- 
Ixsikx  to  that  chamber,  whence  it  passes  by  the  ostia  into 


Fm,  82.-  of  a lul*r»]  vktof  • km  id  tail  inti  auction  of  Limulux.  Sme,  Rucbtrwl 

phatyux  ; al,  oiimrnUry  canal;  I‘\,  pliar)  nx;  Jf,  mouth  ; Ed,  Mitoatrmuui  ; Vs, 
vfntrul  \TiKiua  airua;  cAf,  chi  laris  : to,  (Hinital  operculum;  to  t>»8,  hrancliial 
apt,pU‘1<M4^H ; mrt,  iiiiaeKm«it',,l  mtuomi;  K*tn)A,  fourth  dontl  enU|<iph)«l«  of 
IrU  aide  ; Um,  tcrgo-atcnml  musclM,  alx  falrn  m in  8corplo  (labellmi  dr  in  Fig  31); 
VPMt  to  VPM*.  thsHijfhl  jair»  of  veiiu-prricanliNr  inunclcn  (lab"llrd  p r in  Ft};.  31X 
VPM*  l*  probably  npmwihd  lit  Raurpfo,  though  not  marked  iu  Pina.  80  ami  31. 
(After  lientum,  7'niar.  Z>joI,  So c.  voL  xi.  1HA5- ) 

figured  by  Newport  but  not  described  by  him.  Those  of 
Limulus  were  described  and  figuretl  by  Alphonse  Milnc- 
Edwards,  but  he  called  them  merely  “ transparent  liga- 
ments,” and  did  not  discover  their  muscular  structure. 
They  are  figured  and  their  imjmrtaiicc  for  the  first  time 
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recognized  in  the  memoir  on  the  muscular  and  skeletal 
systems  of  Limolvu  and  Scorpio  by  Lankester,  Beck,  and 
Bourne  (4). 

6.  A/inurn/ary  Canal  and  Gastric  Glands, — The  ali- 
mentary canal  in  Scorpio,  an  in  Limulus,  is  provided  with 
u ])Owerful  suctorial  pharynx,  in  the  working  of  which 
extrinsic  muscles  take  a part.  The  mouth  is  relatively 
smaller  in  Scorpio  than  in  Limulus  in  fact  is  minute,  as  it 
is  in  all  the  terrestrial  Arachnida  which  suck  the  juices  of 
either  animals  or  plants.  In  both,  the  alimentary  canal 
takes  a straight  course  from  the  pharynx  (which  bends 
under  it  downwards  and  backwards  towards  the  mouth  in 

4 Limulus)  to  the  anus,  and  is 

p*  a simple,  narrow,  cylindrical 

r*«i  33).  The  only 

\ r M |*oint  in  which  the  gut  of 

>vf*  , \.|J  L Limulus  resembles  tliat  of 

’ |j  I Scorpio  rather  than  that  of 

V**  U any  of  the  Crustacea,  is  in 

possessing  more  than  u single 
pair  of  ducts  or  lateral  out- 
growths connected  with  rami- 
fied gastric  glands  or  gastric 
caeca.  Liiuulus  has  two  pairs 
of  these,  .Scorpio  as  many  as 
six  pairs.  The  Crustacea 
never  have  more  than  one  jsiir. 
The  minute  microscopic  struc- 
ture of  the  gastric  glands  in 
the  two  animals  is  practically 
B identical.  The  functions  of 
these  gastric  diverticula  have 
never  been  carefully  investi- 
gated. It  is  very  probable 
that  in  Scorpio  they  do  not 
serve  merely  to  secrete  a diges- 
tive fluid  (shown  in  other 
Arthropoda  t<»  nwroble  the 
pancreatic  fluid),  but  that 
Fia.  ss  -Tiir »]».)«, ury  can»i  arwi  they  also  become  distended  by 

l»ttnc  of  a Scorpion  (A)  ■ r .1  , , 

*K.it>r  i,»muliK(in.  ;m,  MuMcaiar  t,le  Ju,®°s  of  the  prey  sucked 
';>■ the 

KMtrir  oron  in  thnrpin,  caiiwi  taiuly  must  occur  in  the  case 
”r  the  unl>ranche.i 

ssawM.sssSf  triL<*ca  of  thi>  si"‘'"s- 

an>(  .io.t.  of  Scorpio  not  ‘W  lUO*t  ItniKHtttUt  differ- 

““  Which  brt«r.  the 
rni*  ..f  s.  ..rpio;  rro.  th«  pfoct..-  structure  of  Limulus  and  that 
»f  •*  found  in  the  I 

ash,*1  hindCT  rc«io°  .,,f  thv 

4*  Ltumiun  «n  AmchtjMi.")  ’ ar.V  ruTial.  Scorpio  is  here  | 
...  providetl  with  a single  or  j 

duul’l,.  |«ur  of  renal  excretory  ml™,  which  have  I..-,, 
Identified  by  earlier  authors  with  the  Malpighian  tul™  of 
, **'‘*»|*oa  and  Myriapod  iiiavcts.  Limulus  is  devoid 
of  any  such  tul™.  We  shall  revert  to  this  subject  below. 

I.  OnirMmd  Sprrmnrirt : Gomxw/t  amt  (StmaUrt,, 

Hie  scorpion  is  remarkable  for  having  the  apccialixed 
l*OTtion  of  cu-lora  from  th«  walls  of  which  egg-cells  or 
s|  perm -eel  L arr-  ilevolojasl  according  to  *.*,  in  the  form  of 
a sm,,,),.  |>ut  extensive  network.  It  is  not  a puir  of  simple 
' ""r,  "f  dendriform  ml™,  but  a closed  net-work 

f“,ct  “ tr>»  «f  Limulus,  as  was  shown  by  Owen 

7)  m n-gar.1  to  the  ovary,  and  by  llenham  (14)  in  regard 

agreed  , ‘r'r  ThlK  " “ VCTy  »'«l  

^ r,  ti?"'“r  b-O'-ol  is  not  found  in 

a Unmeant  " V*?  "f"  ««•»»,  there  is 

VfSSZ  rc.  Tln’TuJ. 
exception  of  the  Cirrhijiedia — renmrkahle^for'haviiig  .’iff" 


motionless  s)icrniatozoids.  In  Limulus  Luikcntcr  found 
(15)  the  spermatozoa  to  possess  active  flageilifom 
“ tails,’’  and  to  resemble  very  closely  those  of  Scorpio 
which,  as  are  tnoee  of  most  terrestrial  Arthn>j**L,  art 
actively  motile.  This  is  a microscopic  point  of  agreement, 
but  is  none  the  less  significant. 

In  regard  to  the  important  structures  concerned  witk 
the  fertilization  of  the  egg,  Limulus  and  Scorpio  differ 
entirely  from  one  another.  The  eggs  of  Limulus  are  fer- 
tilized in  the  * -a  after  they  have  been  laid.  Scorpio, 
being  a terrestrial  animal,  fertilizes  by  copulation.  Tbr 
male  possesses  elaborate  copulatory  structures  of  a chitin- 
OUA  nature,  and  the  eggs  are  fertilized  in  the  female  with- 
out even  quitting  the  place  where  they  are  formed  w> 
the  wall  of  the  reticular  gonocael.  The  female  scorpion 
is  viviparous,  and  the  young  are  produced  in  a highly 
developed  condition  as  fully  formed  scorpions. 

Differences  between  Limulus  and  Scorpio. — We  Lave 
now  | tossed  in  review  the  principal  structural  feature*  in 
which  Limulus  agrees  with  Scorpio  and  differs  from  other 
Arthropoda.  There  remains  for  consideration  the  one 
important  structural  difference  between  the  two  uniuwk 
LimtiluH  agreos  with  the  majority  of  the  Crustacea  in 
being  destitute  of  renal  excretory  c**ca  or  tubes  opening 
into  the  hinder  jtart  of  the  gut.  Scorpio,  on  the  other 
hand,  in  common  with  all  air-breathing  Arthropoda  czrejit 
Peri  put  us,  poooeoocfl  these  tubules  which  are  often  called 
Malpighian  tula's.  A great  deal  has  been  mode  of  this 
difference  by  some  writers.  It  has  been  considered  by 
them  os  proving  that  Limulus,  in  spite  of  all  its  spvijil 
agreements  with  Scorpio  (which,  however,  have  scarcely 
I keen  appreciated  by  the  writers  in  question),  really  belong* 
to  the  Crustacean  line  of  descent,  whilst  Scorpio,  bj  l*p 
sensing  Malpighian  tubes,  is  declared  to  lie  unniisUk*  } 
tied  together  with  the  other  Arachnida  to  the  tracbwitc 
Arthro|iods,  the  Hexajwds,  Piplopods,  and  Cbilopous 
which  all  possess  Malpighian  tubes. 

It  must  be  pointed  out  that  the  presence  or  abacus 
of  such  renal  excretory  tubes  opening  into  the  intestine 
appears  to  be  a question  of  adaptation  to  the  change 
physiological  conditions  of  respiration,  and  not  of  nwrpjK*- 
logical  significance,  since  a pair  of  renal  excretory  iu  «* 
of  this  nature  is  found  in  certain  Amphipod  Crvman 
(Talorchestia,  Ac.)  which  have  abandoned  a pundy 
life.  This  view  has  been  accepted  and  supported  by  m 
feasors  Konchelt  and  Heider  (16).  An  important  1*« 
in  its  favour  was  discovered  by  Laurie  (17), 
investigated  the  embryology  of  two  sjiecies  of  • 
under  Lankester's  direction.  It  ap|s»rs  that  tm  . A 
pighian  tubes  of  Scorpio  an-  developed  from  the  wi**D 
teron,  viz.,  that  portion  of  the  gut  which  is  formed  ) 
hypoUixt,  whereas  in  Hexa]ioa  insects  the  similar  «*» 
tubes  are  develojied  from  the  proctodwum  or  in-l'0'  *’ 
jiortion  «>f  the  gut  which  is  formed  from  epibiM 
fact  it  is  not  [mwiblc  to  maintain  tliat  the  r5na!  l.  v 
tubes  of  the  gut  are*  of  one  common  origin  in  lhe 
I k m la.  They  have  appeared  independently  in  Cf,ll^u. 

with  a change  in  the  excretion  of  nitrogenous 
Anichnids,  Crustacea,  and  the  other  classes  of  Ait  ^1 
when  aerial,  as  op|s>sed  to  aquatic,  respiration  as  * 
established —and  they  have  lieen  formc*l  in 
from  the  tnm-ntcron,  in  other  cases  from  the  P*J  a 
Their  appearance  in  the  air-breathing  Arachnids 
separate  those  forms  from  the  water-hrrothUigAr»c 
a hich  are  devoid  of  them,  any  more  than  docs  their 
iiuce  iu  certain  Amphi|KMla  «*|»arate  those  Crustaceans 
the  other  members  of  the  class.  . , 

Further,  it  is  pointed  out  by  Korschelt  and  He*  ^ 
the  hinder  jiortion  of  the  gut  frequently  acts  in 
l>oda  as  an  organ  of  nitrogenous  excretion  in  the  a 
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«if  any  special  excretory  tubules,  and  that  the  pnMluction  detiuite  criterion  of  the  simplicity  due  to  degeneration, 
of  such  ca*m  from  its  surface  in  separate  lines  of  descent  which  can  in  most  cases  lx*  applied.  Degenerative  rim* 
does  not  involve  any  elaborate  or  unlikely  process  of  plicity  is  never  uniformly  distributed  over  all  the 
gtovsth.  In  other  words,  the  Malpighian  tubes  of  the  structures  of  the  organism.  It  affects  many  or  nearly  all 
terrestrial  Arachnid*  are  homojUastic  with  those  of  Hexa-  the  structures  of  the  body,  but  leaves  some,  it  may  bo 
]xxla  and  Myriapod  a,  and  not  homogenetic  with  them,  only  one,  at  a high  level  of  elaboration  and  complexity. 
We  are  compelled  to  take  a similar  view  of  the  agree-  Ancestral  simplicity  is  more  uniform,  and  does  not  coexist 
ment  between  the  tracheal  air-tubes  of  Arachnid*  and  with  tqxci&lization  and  elaboration  of  a single  organ, 
other  trachea  to  Arthropods.  They  are  hotnoplasts  (see  Further:  degeneration  cannot  lx  inferred  safely  by  the 
18)  one  of  another,  and  do  not  owe  their  existence  in  the  examination  of  an  isolated  case;  usually  wo  obtain  a 
various  classes  compared  to  a common  inheritance  of  an  series  of  forms  indicating  the  steps  of  a change  in  struc- 
anecstral  tracheal  system.  ture— and  what  we  have  to  decide  is  whether  the  move- 

Concl ueiont  arising  from  the  Clo*r  Affinity  of  Limulits  ment  has  been  from  the  simple  to  the  more  complex,  or 
awl  Scorpio. — When  we  consider  the  relationships  of  the  from  the  more  complex  to  the  simple.  The  feathers  of  a 
various  classes  of  Arthropod*,  having  accepted  and  estab-  jxacock  afford  a convenient  example  of  primitive  and 
lished  the  fact  of  the  close  genetic  affinity  of  Limulus  aud  degenerative  simplicity.  The  highest  point  of  elaboration 
Scorpio,  we  are  led  to  important  conclusions.  In  such  a in  colour,  {attorn,  and  form,  is  shown  by  the  gnat  eye- 
consideration  we  have  to  make  use  not  only  of  the  fact  fainted  tail  feathers.  From  these  we  can  jiass  by  gradual 
just  mentioned,  but  of  three  important  generalizations  transitions  in  two  directions,  viz.,  either  to  the  simple 

whirh  serve  as  it  were  as  implements  for  the  proper  lateral  tail  feathers  with  a few  rami  only,  developed  only 

estimation  of  the  relationships  of  any  series  of  organic  on  one  side  of  the  shaft,  and  of  uniform  metallic  coloration 
forms.  First  of  all  there  is  the  generalization  that  the  —or  to  the  simple  contour  feathers  of  small  size,  with  the 

relationships  of  the  various  forms  of  animals  (or  of  usual  symmetrical  series  of  numerous  rami  right  and  left 

plants)  to  one  another  is  that  of  the  ultimate  twigs  of  a of  the  shaft  and  no  remarkable  colouring.  The  onesided 
much-branching  genealogical  tree.  Secondly,  identity  of  s|xcialization  and  the  ]>eculiar  metallic  colouring  of  the 
structure  in  two  organisms  does  not  necessarily  indicate  j lateral  tail  feathers  mark  them  as  the  extreme  terms  of 
that  the  identical  structure  has  been  inherited  from  an  | a degenerative  serif's,  whilst  the  symmetry,  likeness  of 
ancestor  common  to  the  two  organisms  eotu{»ared  (homo-  : constituent  {«irts  inter  *r,  and  absence  of  specialized 
geny),  but  may  lx  due  to  independent  development  of  a pigment,  as  well  as  the  fact  that  they  differ  little  from  any 
like  structure  in  two  different  lines  of  descent  (homo-  average  feather  of  birds  in  general,  mark  the  contour 
plasy).  Thirdly,  those  members  of  a group  which,  whilst  feather  as  primitively  simple,  and  as  the  starting -{mint 
exhibiting  undoubted  structural  characters  indicative  of  from  which  the  highly  elaborated  cyc-painted  tail  feather 
their  proper  assignment  to  that  group,  yet  are  simpler  has  gradually  evolved. 

th  in  and  inferior  in  elaboration  of  their  organization  to  j Applying  these  principles  to  the  consideration  of  the 
other  members  of  the  group,  are  not  necessarily  repreaeu-  j Aruchuida,  we  arrive  at  the  conclusion  that  the  smaller 
ta  lives  of  the  earlier  and  primitive  phases  in  the  develop*  i and  simpler  Arachnids  are  not  the  more  primitive,  but 
ment  of  the  group — but  are  very  often  examples  of  : that  the  Acari  or  Mites  are  in  fact  a degenerate  group, 
retrogressive  change  or  degeneration.  The  second  and  j This  was  maintained  by  Lankester  in  1878  (19),  again  in 
third  implements  of  analysis  above  cited  are  of  the  nature  1881  (20);  it  was  subsequently  announced  as  a novelty 
of  cautions  or  checks.  Agreements  are  not  necessarily  by  Claus  in  1885  (21).  Though  the  aquatic  memliers  of 
due  to  common  inheritance ; simplicity  is  not  neecfsarily  a class  of  animals  are  in  some  instances  derived  from 
primitive  and  ancestral.  terrestrial  forms,  the  usual  transition  is  from  an  aquatic 

On  the  other  hand,  we  must  not  rashly  set  down  ancestry  to  more  recent  land-living  forms.  There  is  no 
agreements  as  due  to  “ homoplasy  ” or  “convergence  of  doubt,  from  a consideration  of  the  facts  of  structure,  that 
development  ” if  we  find  two  or  three  or  more  concurrent  ! the  aquatic  water-breathing  Arachnids,  represented  in  the 
agreements.  The  probability  is  against  agreement  being  i j»st  by  the  Eurypterines  and  to-day  by  the  sole  survivor 
due  to  homoplasy  wlien  the  agreement  involves  a number  Limulus,  have  preceded  the  terrestrial  air-breathing  forms 
of  really  «e|turate  (not  correlated)  coincidences.  Whilst  of  that  group.  Hence  we  see  at  once  that  the  better- 
thc  chances  are  in  favour  of  some  one  homoplastic  co-  j known  Amchnida  form  a series,  leading  from  Limulus-liku 
incidence  or  structural  agreement  occurring  between  some  : aquatic  creatures  through  Scorpions,  Spiders,  and  Harvest- 
member  or  other  of  a large  group  a and  some  member  or  men,  to  the  degenerate  Acari  or  Mites.  The  spiders  are 
other  of  a large  group  A,  the  matter  is  very  different  specialized  and  reduced  in  apparent  complexity,  as  com- 
when  by  such  an  initial  coincidence  the  two  members  pared  with  the  Scorpions,  but  they  earn  not  lx  regarded  as 
have  been  particularized.  The  chances  against  these  two  degenerate  since  the  concentration  of  structure  which 
selected  memliers  exhibiting  another  really  independent  <*x*uth  in  them  results  in  greater  efficiency  ami  power 
homoplastic  agreement  are  enormous  : let  us  say  10,000  than  are  exhibited  by  the  Scorpion.  The  determination  of 
to  l.  The  chances  against  yet  another  coincidence  arc  a the  relative  degree  of  perfection  of  organization  attained 
hundred  million  to  oue,  and  against  yet  one  more  “coin-  by  two  animals  compared  is  difficult  when  we  introduce, 
cidence  ” they  are  the  square  of  a hundred  million  to  one.  as  seems  inevitable,  the  question  of  efficiency  and  power, 
Homoplasy  can  only  he  assumed  where  the  coincidence  is  and  do  not  coniine  the  question  to  the  jierfection  of 
of  a simple  nature,  and  is  such  as  may  be  reasonably  su|>-  morphological  develc  nuent.  We  have  no  measure  of  the 
posed  to  have  arisen  by  the  iiction  of  like  selective  condi-  degree  of  power  ma  lifested  by  various  animals— though 
lions  u{H)ii  like  material  in  two  sejianib-  lines  of  descent.'  it  would  lx  jsiewibL*  to  arrive  at  some  conclusions  as  to 

So,  too,  degeneration  is  not  to  lx  lightly  assumed  as  the  how  that  “power”  should  be  estimated.  It  is  not 
explanation  of  a simplicity  of  structure.  There  is  a very  (KMsible  here  to  discuss  that  matter  further.  We  must 

1 A great  deal  of  superfluous  hypothesis  has  lately  been  put  forward  following  from  the  demonstration  of  the  identity  in  structure  of 
in  the  naniv  of  M the  principle  of  con  verge  nee  of  characters  ” >»y  n certain  Limulus  and  Scorpio  are  evaded  l»y  arbitrary  and  even  phautastn; 
school  of  paleontologists.  The  horse  is  supposed  by  these  writers  to  invocations  of  n mysterious  transcendental  force  which  brings  about 
have  originated  by  separate  lines  of  descent  in  the  Old  World  and  the  “convergence”  irrespective  of  heredity  and  selection.  Morphology 
N**w,  from  live -lord  ancestors  ! Ami  the  important  conwqttrncr*  become*  a farce  when  such  asauinptious  are  made. 
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be  content  to  point  out  that  it  seems  that  the  Spiders, 
the  Pedipalps,  and  other  large  Arachnids  have  not  been 
derived  from  the  Scorpions  directly,  but  have  inde|ivnd- 
ently  developed  from  aquatic  ancestors,  ami  from  one  of 
these  independent  groups — probably  through  the  Harvest- 
men from  the  Spiders — the  Acari  have  finally  resulted. 

Leaving  that  question  for  consideration  in  connexion 
with  the  systematic  statement  of  the  characters  of  tho 
of  Arachnida  which  follows  below,  it  is 


jwtsa  along  the  series  or  exhibit  a large  variety  in  different 
genera,  families,  and  orders,  of  grouping  of  the  romitw. 
They  are  anomotagmic,  as  well  as  anomomeristic. 

When  it  is  admitted— as  seems  to  be  reasonable— i that 
the  primitive  Arachnida  would,  like  the  primitive  Ctv- 
tacca,  be  anomomeristic  and  anomotagniic,  we  shall  sot 
demand  of  claimants  for  the  rank  of  primitive  Arachnid* 
agreement  with  Limulus  and  Scorpio  in  respect  of  the 
exact  number  of  their  somites  and  the  exact  grouping 
of  those  somites ; and  when  we  nee  how  diver*?  an*  the 


various  group 

well  now  to  consider  the  following  question,  viz.,  seeing  . , , , 

tliat  Limulus  and  Scorpio  are  such  highly  developed  and  | modifications  of  the  branches  of  the  appemUgi* 
sixjcialized  forms,  and  that  they  seem  to  constitute  as  it  Arachnida  and  in  other  classes  of  Artkrojioda  (y. r.J, 


specialized  forms,  j 
were  the  first  and  second  steps  in  the  series  of  recognized 
Arachnida — what  do  we  know, or  what  are  we  led  to  suppose 
with  regard  to  the  more  primitive  Arachnida  from  which 
the  Eurypterines  and  Limulus  and  Scorpio  have  sprung. 
Do  we  know*  in  the  recent  or  fossil  condition  any  such 
primitive  Arachnids?  Such  a question  is  not  only  legiti- 
mate, but  prompted  by  the  analogy  of  at  least  one  other 
great  class  of  Arthropods.  The  great  Arthropod  class,  the 
Crustacea,  presents  to  the  zoologist  at  the  present  day  an 
immense  range  of  forma,  comprising  the  primitive  Phyllo- 
j»od.s  the  minute  Copcpods,  the  parasitic  Oirrhipedee  and 
the  powerful  Cralw  ami  Lobsters,  and  the  highly-elaborated 
Sand-hoppera  and  Slaters.  It  has  been  insisted,  by  those 
who  accepted  Lan testers  original  doctrine  of  the  direct  or 
genetic  affinity  of  the  Ch;eto|Hnla  and  Arthropod®,  that 
A pus  and  Hranchipus  really  come  very  near  to  the  ancestral 
forms  which  connected  those  two  g resit  branches  of 
Appcndiculatc  ( Parajiodiate)  animals.  On  the  other  hand, 
the  Land  Crabs  art!  at  an  immense  distance  from  these 
simple  forms.  The  record  of  the  Crustacean  family-tree 
is  in  fact  a fairly  complete  one — the  lower  primitive 
members  of  the  group  are  still  represented  by  living  forms 
in  great  abundance.  In  the  case  of  the  Arachnida,  if  we 
have  to  start  their  genealogical  history  with  Limulus  and 
Scorpio,  we  are  much  in  the  same  position  as  we  should 
be  in  dealing  with  the  Crustacea,  were  the  whole  of  the 
Entomostraca  and  the  whole  of  the  Arthrostraca  wiped 
out  of  existence  and  record.  There  is  no  ] sensibility  of 
doubt  tliat  the  series  of  forms  corresponding  in  the  Arach- 
nidan  line  of  descent,  to  the  forms  distinguished  in  the 
Crustacean  line  of  descent  as  the  lower  grade — the  KnUs- 
mostraca — have  ceased  to  exist,  and  not  only  so,  but 
have  left  little  evidence  in  the  form  of  fossils  as  to  their 
former  existence  and  nature.  It  must,  however,  la?  ad- 
mitted as  proliuble  that  w’o  should  find  some  evidence, 
in  ancient  r*K?kH  or  in  the  deep  sea,  of  the  early  more 
primitive  Arachnids.  And  it  must  Ik?  remembered  tliat 
such  forms  must  be  exerted  to  exhibit,  when  found, 
differences  from  Liimilus  and  Scorpio  as  great  as  those 
which  sejKvrate  Apusand  Cancer.  The  existing  Arachnida, 
like  the  higher  Crustacea,  are  “ uomomcristic,”  that  is  to 
say,  have  a fixed  typical  number  of  somite*  to  the  body. 
Further,  they  are  like  the  higher  Crustacea,  “somato- 
tagmic,”  that  is  to  say,  they  have  this  limited  set  of 
somites  grouped  in  three  (or  more)  “ tagnuita  ” or  regions 
of  a fixed  number  of  similarly  modified  somites  each 
tagma  differing  in  the  modification  of  its  fixed  number  of 
somites  from  that  characterizing  a neighl*ouriiig  “ tagma.’* 
The  most  primitive  among  the  lower  Crustai’ea,  on  tho 
other  hand,  for  example  the  Phyllopoda,  have  not  a fixed 

uirmbcr  of  somites,  some  genera  even  allied  sjtecies - 

have  more,  some  less,  within  wide  limits;  they  are  “anomo- 
meristie.”  They  also,  as  is  generally  the  cose  with  anomo- 
moristic  animals,  do  not  exhibit  any  conformity  to  a fixed 
plan  of  “togmatism”  or  division  of  the  somites  of  the 
body  into  regions  sharply  marked  off  from  one  another  • 
the  head  or  prosomatic  tagma  is  followed  by  a trunk  con- 
sisting of  somites  which  either  graduate  in  character  as  we 


shall  not  over-estimate  a difference  in  the  form  of  this  or 
that  apjiondage  exhibited  by  the  claimant  as  com|«ml 
with  the  higher  Arachnida  With  those  considerations  m 
mind,  the  claim  of  the  extinct  group  of  the  TnlobiU* 
to  be  considered  as  representatives  of  the  lower  and  more 
primitive  ste|w  in  tho  Arachnidun  genealogy  mort,  it 
net-ms,  receive  a favourable  judgment.  They  differ  fn'iii 
the  Crustacea  in  that  they  have  only  a angle  l«»r  of  I™-®™1 
appendages,  the  second  |«ir  lieing  definitely  dt-vel<>i«l  m 
mandible*.  This  fact  render*  their  association  with  the 
Crustacea  impossible,  if  classification  is  to  be  the  expn*- 
eioo  of  genetic  affiuity  inferted  from  stmrtiira!  eouw- 
dence.  On  the  contrary,  this  particular  point  is  w* » 
which  they  agree  with  the  higher  Arachnida.  But  Utj* 
is  known  of  the  structure  of  these  extinct  amnah. 
we  are  therefore  compelled  to  deal  with  such 
points  of  resemblance  and  difference  as  their  remain*  «til 
exhibit.  They  had  lateral  eyes1  which  resemble  ■«>  *•"** 
eves  so  closely  as  the  lateral  eyes  of  Limulus. 
general  form  and  straetim'  of  their  pmsoraatic  ranijaw 
am  in  many  striking  features  identical  lt“‘ 

Limulus.  The  trilobation  of  the  head  and  body-*l«  J* 
the  vxpunaion  and  flattening  of  the  rides  or  l1.*™*  1 
tegumentary  skeleton-is  h,  closely  "TiS 

of  Limulus  that  tlie  latter  has  been  called  the  Tn  ^ 


stage”  of  Limulus  (Fig.  42  compared  with  Fig  <[)• 
Crustacean  exhibits  this  triloblte  form.  Bn  . 

l»jrtant  of  the  evidences  presented  bvthc  Tn  1 
affinity  with  Limulus,  and  therefore  with  the  Arat“" 
the  tendency  lean  marked  in  Home,  strongly  flf  the 

others,  to  form  a pygidial  or  telsonlc  shield— a j 

of  the  body,  which  is  precisely  to**# 


jk  interior  somite 


j.  of  Lunula*- 


in  character  with  the  metnsomatic  «»!««  . 

When  to  this  is  added  the  fact  that  a 1K*  jm\ 
is  developed  to  a large  six.-  in  some  Tn|<*,‘"  <* 
like  that  of  Limulus  and  Scorpio,  ami  that 
on  the  pleura  of  the  somites  are  frequent  **  _ 

and  that  neither  lm-taaomatic  fusion  of  «»““  . ] ^ 

anal  spine,  nor  lateral  pleural  spines  are  liej 

Crustacean,  nor  all  three  together 
beside*  the  Trilobites  and  Limulus  — tbe 
Trilobites  to  Ik?  considered  as  representing  one  * ^ 

lower  grade  of  Arachnida,  comparable  to  the  gnu 
mostraca  of  the  Crustacea,  seem*  to  Ik?  e*ta  w , Qf 
The  fact  that  the  single  pair  of  pne-oral  »Pi  j 
Trilobites,  known  only  as  yet  in  not  n.,>;ter 


:r  • , 

* — the  claim  of 

i order  of  » 


ticular  cam*  a pair  of  uni-raiuose  antenna  ~ 
,f  Trilobites  sod  A»chm<K 


the  association  . 

Although  the  pro-oral  |*air  of  apfiendag**  ~ 
Arachnids  is  usually  chelate  it  is  gtnKtun! 

it  is  not  no;  nor  in  many  Acari.  rlu  W * jQ  tj,t, 

of  the  ]«»*t-or.il  limb*,  demonstrated  b)  rh  its  chum 
Trilobite  Triart hrus,  i*  no  more  iuconsisten  "«  1110dilHW 
to  Ik-  a primitive  Arachnid  than  is  the  foluu*0  — . 

1 A pair  of  round  tubercle*  on  tbe  Ubntoi  ^ w 

stoma)  of  several  Bjwrics  of  TriloMt*  dm®  . 4 

W a pair  of  eye*  quite  recently  (2*).  *054 

jK>Mtu>u  went  ducovcred  iu  Liiuuiu*  by  Patten  ( > 
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tion  of  the  limbs  in  Phyllopod*  inconsistent  with  their 
relationship  to  the  ArthrostrucoOM  Crustaceans  such  as 
Gan  imams  and  Oniscus. 

Thus,  then,  it  seems  that  we  have  in  the  Trilobites  the 
rqroftentatives  of  the  lower  phases  of  the  Aruchuidan 
pedigree.  The  simple  Anomoineristic  Trilobite,  with  its 
equi- formal  somites  and  equi- formal  apjKmdagea,  is  one 
term  of  the  series  which  ends  in  the  even  more  simple 
but  degenerate  Acari.  Between  the  two  and  at  the 
highest  joint  of  the  tare,  so  far  as  morjdiologieal  differen- 
tiation is  concerned,  stands  the  Scorjuon  ; near  to  it  in  the 
Trilobite's  direction  (that  is  ou  the  ascending  side)  are 
Litnulus  and  the  Kurypterines — with  a long  gap,  due  to 
obliteration  of  the  record,  scjmratiug  them  from  the  Trilo- 
bite. Ou  the  other  side — tending  downwards  from  the 
Scorpion  towards  the  Acari  — are  the  Pedipalpi,  the 
Spiders,  the  Book  - Scorpions,  the  Harvest -men,  anil  the 
Water-Mites. 

The  strange  Nobody  - Crabs  or  Pyenogouids  occupy  a 
place  on  tho  ascending  half  of  the  are  below  the 
Kuryjitcrines  and  Limulus.  They  are  strangely  modified 
and  degenerate,  but  seem  to  Ixj  (as  explained  in  the 
systematic  review*)  the  remnant  of  an  Arachnidan  grouj» 
holding  tho  same  relation  to  the  Scorj>iona  which  the 
L>eiuodijx)da  hold  to  the  Podoj>hthalinate  Crustacea. 


We  have  now  to  offer  a classification  of  the  Arachnida 
and  to  jnlss  in  review  the  larger  gniujxs,  with  a brief 
statement  of  their  structural  characteristics. 

In  the  bibliograjdiy  at  the  close  of  this  article  (referred 
to  by  leaded  arubic  numerals  in  brackets  throughout  these 
pages),  the  titles  of  works  are  given  which  contain  de- 
tailed information  as  to  the  genera  and  species  of  each 
order  or  sub-order,  their  geographical  distribution  and 
their  habits  and  economy  so  far  as  they  have  been  ascer- 
tainetl.  The  limits  of  sjuace  do  not  ] term  it  of  a fuller 
treatment  of  those  matters  here. 

Tabular  Classification  1 of  the  Arachnida. 

Class.  ARACHNIDA. 

Grade  A.  AXOMOMKRISTICA. 

8ab  Class.  TRILOBITE. 

Orders.  Not  satisfactorily  determined. 

GrrtA,  n.  XOMOM ERISTIC  A. 

Sub-Claaa  L PANTOPODA 

Order  1.  Nymphonomorpho. 

„ 2.  Ascorhynchomorpha- 

,,  8.  Pycnogonomorphji. 

Sub  Class  IL  EU -ARACHNIDA. 

Grade  a.  DELOBRANCBIA,  Iainkcstrr  {**/  HTIUlo- 
I-NKt  HTXA,  Pocock). 

Order  1.  Xiphoeura. 

„ 2.  Q igantoatraca. 

Grade  fi.  KXKOU>D!tANCHlA,  (vel  aei;«>. 

FXEUSTEA,  Pooock). 

Section  a.  PeeLinifcra. 

Order  1.  8corpionidea. 

Sub-order  Apoxy|**U. 

,,  b.  Dtonyehopod*. 


1 The  writer  is  indebted  to  Mr  It.  I.  Pooock,  aaaintant  in  the 
Natural  UUtory  dtpHtMOtl  of  the  British  MlWW,  for  valuable 
aMi«tance  in  the  prej«aratinu  of  this  article  and  for  the  clawuli  cation 
and  definition  of  tho  groups  of  Ku-anwIuiUl!*  hero  given.  The  general 
hcIh'Iuo  and  some  of  the  details  have  been  brought  by  the  writer  into 
atrvement  with  the  view*  nuiintaiued  in  this  article.  Mr  Pocock 
srevpt*  tba*e  views  in  all  t-tuenUal  points  and  has,  as  a special  student 
«f  the  Arnchnhla,  given  to  them  valuable  expansion  and  confirmation. 
Tlw  writer  also  desires  to  express  bis  thanks  t*»  Messrs.  Macmillan 
for  permission  to  use  Figs.  22,  43,  41,  and  45,  which  are  taken  from 
Parker  ami  Boswell's  Text  ■ book  of  /.oology  ; and  to  Messrs.  Swan 
N niueiwchein  and  Co.  for  the  loan  of  several  figure*  from  the  trans- 
lations faiblislieii  by  them  of  tho  admirable  treatise  on  Embryolmjy 
by  Professors  Korschelt  and  Heider ; also  to  the  publisher*  of  the 
treatise  on  PaUmn tulogy  by  Professor  Zitiel,  Herr  Oldcubonrg  an<l 
Macmillan  and  Co.  of  New  York  for  several  cut*  of  extinct  forms. 


S return  (3.  Epeetinata. 

Order  2.  Pedipalpi. 

Rub-order  a.  Uropvgi. 

Tribe  1.  Urotricha. 
p.  2.  Tartan de«. 

8ulw»rder  b.  Amblypygi. 

Order  3.  Aranese. 

Sub-oider  a.  Mc&othehe. 
ti  6.  Oj  >ist  hot  hela*. 

Tribe  1.  Iflygulomorplnr. 

,,  2.  Arm  huomorpha*. 

Order  4.  Palpigradl  ( - Microthelyphonida  I. 

Order  8.  Solifug®  ( = Mycetophone). 

Orders.  Paeudoacorpionea  ; -Chelonethi'. 

Sub-order  a.  Paiictenodactyli. 

,p  b.  Hemictenodactyli, 

Order  ?.  Podogoua  ( = Meridogastra. 

Order  8.  Opilionea. 

Sub-on ier  a.  Laniatores. 

,,  b.  PaljiatorcH. 

„ c.  Ancpignuthi, 

Order  9.  Rhynchoetomi  ( - Acari-. 

Sub-order  a.  Cryptostignmla. 

,,  b.  Metastigmatu. 

„ c.  PrustigmaU, 

„ d.  Astigmata. 

„ e.  Vcrniifortuii. 

, /.  Tetrapod*. 

Cla.hw.  ARACHNIDA. — Euarthiujioda  having  two  pro*thomeres 
(somites  which  have  jmshod  from  a j tost -oral  to  a prw-oral  position'1, 
the  appendages  of  tho  first  represented  by  eyes,  of  the  second  by 
Military  rami  which  arc  rarely  anUiuniiorrii,  more  usually  chelate. 
A tendency  is  exhibited  to  the  formation  of  a inetasomatir  a*  well 
a*  u pfusomiitie  carajiacc  by  fusion  of  the  tergal  surfaces  of  the 
somites.  Intermediate  somites  funning  a mesosoma  occur,  but  tend 
to  fuse  superficially  with  tho  metahomutic  carapace  or  to  Itocome 
co-ordinated  with  the  somites  of  the  metosoma,  whether  fused  or 
distinct  to  form  one  region,  the  opisthosoma  (abdomen  of  authors). 
In  the  most  highly -developed  forms  the  two  anterior  divixiou* 
(tagmata)  of  the  body,  prusoms  and  mesosoma,  each  exhibit  six 
jairs  of  limba,  jiediform  and  nlate-like  rwqwvtively,  whilst  the 
metosoma  consists  of  six  limb  Josh  somites  and  a pubt-anal  spine. 
The  genital  apertures  are  placed  in  the  first  somite  following  tho 
nrofoma,  noeptiug  irben  a pnMniftal  somite,  usually  suppressed, 
is  retained.  Little  is  known  of  tho  form  of  tho  appeiHJugnt  in 
the  lowest  archaic  Arachnida,  but  the  tendency  of  tnose  of  the 
prosonmtic  somite*  has  Ixen  (as  in  tho  Crustacea)  to  puss  from  a 
generalized  bi-ramoso  or  multi-ramose  l'onn  to  that  of  uni-ramose 
uulenme,  chela*,  and  walking-legs. 

The  Arachnida  are  divisible  into  two  grades  of  structure  accord- 
ing to  the  fixity  or  non-fixity  of  the  uumlter  of  somites  building  uj» 
the  body : — 

Grade  A {of  the  Araehnida).  AXO&IOMERIS  TIC  A.  — Extinct 
archaic  Arachnida,  in  which  (os  in  the  Entomoatracous  Crustacea) 
the  number  of  well-developed  somites  may  be  more  or  less  than 
eighteen  and  may  be  grouped  only  as  head  (prosoma)  and  trunk  or 
may  be  further  differentiated.  A telsonic  tergal  shield  of  greater 
or  lew  sire  is  always  present,  which  nuiv  be  inqierfuctly  divided  into 
well-marked  but  immovable  tergites  indicating  iucomnletcly  differ- 
entiated  somib-H.  Tho  single  juir  of  j«lpiform  apjsmuogus  in  front 
of  the  mouth  has  been  found  in  one  instance  to  1*>  antenitifonn, 
w hilst  the  numerous  post-oral  apjM-iidagi«  in  the  same  genus  were 
hi -ramose.  The  poeition  of  the  genital  ajertures  is  not  known. 
Componud  lateral  eyes  present ; median  eyes  wanting.  The  body 
and  lieod  have  the  two  pleural  regions  of  each  somite  flattened  and 
expanded  on  either  side  of  the  true  gut-bolding  body-axis.  Hence 
the  name  of  the  sub-clasa  signifying  tri-lobed,  a condition  realized 
also  in  the  Xipboeuruus  Arachnids.  The  mem  be  is  of  this  group, 
whilst  resembling  the  lower  Crustacea  (as  ull  lower  gr<uij*  of  a 
branching  genealogical  tree  most  do),  differ  from  them  etb-onfially 
in  that  the  head  exhibits  only  one  nroethomoro  (in  addition  to  tho 
eve -bearing  prostbomcre)  with  palpifurm  apjxmdug**  (as  in  all 
Arachnida)  instead  of  two.  The  Anomomerisuc  Arachnida  form  a 
single  sub-class,  of  which  only  inqwrfect  fossil  remains  are  known. 

Sub  class  (of  the  Anomomeristica).  TRILOBITJE  - -The  single 
sub-class  Trilobitn?  constitutes  tho  grade  Anomomeristica.  It  has 
been  variously  divided  into  orders  ny  a number  of  writer*.  The 
givater  or  less  evolution  and  specialization  of  tho  mclasotnalic 
carapace  appeals  to  lie  the  most  important  basis  for  classification— 
but  this  has  not  been  mode  use  of  in  tin?  latest  attempts  at  drawing 
up  a system  of  the  Trilobites.  The  form  of  tho  middle  and  lateral 
regions  of  the  jirnsomafic  shield  has  been  used,  and  an  excessive 
importance  attached  to  the  demarcation  of  certain  areas  in  that 
Structure.  Sutures  are  stated  to  mark  off  some  of  these,  piece*  but 
in  the  proper  sense  of  that  term  as  applied  to  the  skeletal  st  ructures 
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of  the  Yertebruta,  no  suture*.  exist  in  the  clutiuous  cuticle  of 
Arthro[HMla.  That  any  jwrtiul  fusion  of  originally  distinct  cbitin- 
ous  plates  takes  place  m the  cephalic  shield  of  Triloh:t*-».  emu* 
j nimble  to  the  (nrt  lal  fusion  of  Is  my  pieces  by  suture  in  Yertebmta, 
M n suggestion  eontrarv  to  fact. 

The  Triloba  tea  an  non  only  as  fossils,  meetly  Silurian  and 


A]-j<earanre  to  the  free  somite#.  The  genu*  Agnostu*.  whiri  Is. 
longs  to  the  lost,  category,  occurs  abundantly  in  Camlxiui  >tnt» 
and  is  one  of  the  Mnmt  form*  known.  This  would  had  to  tbl 
MU|i|sisitioii  that  the  great  development  of  mctasoRiatk  extipatt it 
a primitive  and  not  a late  character.  Were  it  not  for  the  fo-t  that 
I 'Madox  idea  aud  Atops,  with  un  iucon»|*icuuu(s  tefaonio 


I KJ.  34.  -Restoration  of  Triarthrm  Orr«n,  ai  detenmned  by  Mr.  fW*h<  r fr<*tn  specimen*  Obtained  (Wim 
t«Utra8Ute<  (Onloclefciah  New  York  A.  dorsal;  :i.  central  surface.  In  tlw  latter  the  ritifite  j«ir  »«f 
anteonir  up  from  each  aide  of  ttia  cainetoabiniM  <ir  liyinetaMne  or  upper  Up-lobe  are  aw-ti.  Four 

|*ir»nf  appriflago  b-M.Ica  th«w  arc  seen  1<>  IiHong  to  the  cephalic  tergum.  All  the  apfwtwtagrcs  aw 
air!  td-raino**;  »:i  have  a prominent  i£nathnbi*r<,  aid  in  »1i  the  rv»|» ulite  carries  a rvMiihdlfco  **-r.i-x  of 
secondary  prueoxw*.  (AIt«f  Beecher,  from  git  tel.) 


PH.  3A  - Tria/Oinm  JVrh,  Cnsa. 
Donal  vk*w«f  •e''i.r><  tlumor 
>5  with  a ml  ettbeet  *•*«. 
ro.  Inner  nunl*  >x,  WM 
rainuk,  (After  UwcL-r.) 


Kin,  37.  UrsjAea  fudr-l  , l-T 
t rue  -if  the  UtwimrW*.  * 
rian  Ikdicniin.  (ft*n 
Agaontotcgy) 


pne-Sihmnn  : n few  an*  found  in  Carbon  ifemua  and  Permian  strata. 
As  many  as  two  thousand  species  nrc  known.  Genera  with  email 
nietAsocn.it ic  canilmrc.  consisting  of  three  to  six  fused  segments 
distinctly  marknl  though  not  wj  united  by  soft  membrane-,  arc 
Ilsrjs-s.  ParuhaidM,  and  Triart  bins  (Fig.  34).  In  Calyroene, 
iloriiabmotue  and  Pluwije  (Re,  HSj  from  six  to  sixteen  segment* 
are  clearly  marked  by  ridges  and  grooves  in  the  mctaeomatic  tagms, 
whilst  in  limns  the  shield  t*<  formed  is  large  but  no  somites 
arc  marked  out  on  its  surface.  In  this  germs  ten  free  somites 
(mr»*oinaj  Occur  ItClWceu  the  proeortmtic  and  inetasomatic  cars- 
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,t„l  numrmtM  sn, miles,  nn-  1 --  Csiiiltmii  in  in?,  -‘ 
indeed  anterior  in  bortaoa  to  Agnosto*.  . 

On  the  other  hand,  it  may  well  W donbtwl  whether  v* 
pygidial  or  (mstcrlor  carapace  is  primarily  due  to  a *n!<WD 


Riftw- 

<uriM.(iiwii.  Oiie  of  tha 
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of  somites  which  were  previously  lj^i 

loped.  - tU  TrilobiU*  ***&  1 . 
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■ sonmes  which  wrw  j, 

i»p«L  The  interior  oarai«co  "f  tbs  TnlwitWt 
is  proUiMv  enough  in  origin  a telsonic  i-ara|*w  ‘ 
ft  the  terjrmn  of  the  last  segment  of  the  body  w ,lK 
l*.  _ .......  m... tx  are 
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series.  Tli is  tclson  may  enlarge,  it  may  possibly  even  become 
internally  and  eternally  developed  as  jiartially  separate  somites, 
and  the  tergum  may  remain  without  trace  of  somite  formation,  or, 
as  appears  to  lie  the  case  in  Limnlus,  the  tclson  gives  rise  to  a few 
well-marked  .somites  (mesooonia  and  two  -others)  mid  then  enlarges 
without  further  trace  of  segmentation,  whilst  the  chitinous  integu- 
ment which  develop  in  increasing  thickness  on  the  terga  as  grow  th 
advances  welds  together  the  unsegmented  telson  and  the  somites  in 
front  of  it,  w hich  were  previously  marked  by  sejiarate  tergal  thick- 
enings. It  must  always  lie  remembered  that  we  arc  liable  (especially 
in  the  case  of  hmsili/ed  integuments  to  attach  an  unwarranted  in- 
terpretation to  the  mere  discontinuity  or  continuity  of  the  thickened 
plates  of  chitinous  cuticle  on  the  uack  of  an  Arthropod.  These 
plates  may  fuse,  and  yet  the  somites  to  which  they  belong  may 
remain  distinct,  and  each  have  its  pair  of  appendages  well  developed. 


8 


b 


Fin.  40.— F<>ar  In 
tbs  development  of 
I lie  trflobite  A gnotitif 
Kudiw.  A,  youngest 
sfAK>‘  with  no  meso- 
somstlc  somites  ; 11 
ami  C,  tUpa  with  two 
nwwoMHiiat  ic  somites 
between  tlie  piovt- 
maw  atui  taMnlt 
camirti'm  ; D.  wtnlt 
condition,  still  with 
only  two  free  uipnoki- 
math*  somites.  (From 
Korschelt  amt  H*-ider.) 


On  the  other  hand,  an  unusually  large  tergal  plate,  whether  terminal 
or  in  the  series,  is  not  always  due  to  fusion  of  the  dorsal  plates  of 
once -separate  somites,  but  is  often  a case  of  growth  and  enlarge- 
ment of  a single  somite  without  formation  of  any  trace  of  a new 
somite.  For  the  literature  of  Trilobitea  see  (28*). 

tirade  B {of  the  Araekuida)  tfOMOil JURISTIC  A.—  Arachnlda 
in  which,  excluding  from  consideration  the  eye-bearing  proatho- 
mere,  the  somites  are  primarily  (that  is  to  say,  in  the  common 
ancestor  of  the  grade)  grouped  in  three  regions  of  six — (u)  the 
“ proHoma " with  palpiforra  appendages,  (A)  the  “meaosom*"  with 
pUtr-like  ap]iendages,  and  (c)  the  **  nictasoma " with  suppressed 
apjwndagcs.  A somite  placed  between  the  {misoma  and  mesosotna 
—the  pm-g»*uital  somite- -apj  tears  to  have  belonged  originally  to 
the  prosomatie  Merit*  (which  with  its  ocular  prosthomere  and  palpi- 
form  limbs  [PantofiodaJ,  would  thus  consist  of  eight  somites),  but 
to  have  been  gradually  reduced.  In  living  Arachnids,  excepting 
the  Panto|K)de,  it  is  either  fused  (with  loss  of  ita  ajij-emlageH; 
with  the  prusoma  | Limulus,1  Scorpio;,  alter  embryonic  appearance, 
or  i.s  retained  as  a rudimentary,  separate,  detached  somite  in  fit»nt 
of  the  mesosotna,  or  di*up|>eais  altogether  (excalation ).  The  atrophy 


Fin.  41.  — Po  o StS|SB 
in  tlie  dsreloiNueat 
or  the  trllolilte  Soo 
Kirruln.  A.  younp-ot 
Stage : It,  oklrr  stage 

with  ilUtioet  pygt- 
<11*1  rarapacw ; C, 
titoBr  with  two  fp-«* 
tneeaKrtnatle  *om- 
ites  between  tin* 
pninoreatic  amt  tel* 
sonic  ear* pace*  ; I*, 
utajje  with  seven 
free  hiteniwdiate 
aoniitefl  ; B.  stas1* 
with  twelve  free 
somite*  : the  tel- 
•onto  <Mrs|«ce  has 
not  in-.reaurd  in 
site ; a.  Lateral  eye ; 
p,  eo-calU'il  facial 
'‘wtsn"(Mt  rmlly 
<i  nature);  p.  tef. 
MMik  carapace. 

(From  Koraclielt 

ami  Udder,  after 

llarraniJr-.) 


and  total  disap|«*-amncc  of  ancestrally  well -marked  somites  fre- 
quently take  place  (as  in  all  Arthropod*)  at  the  posterior  extremity 
of  the  body,  whilst  excalation  of  somites  may  occur  at  the  constricted 
areas  which  often  separate  adjacent  “ region*, ” though  there  are 
very  few  instances  in  which  it  has  been  recognis'd.  Concentra- 
tion of  the  organ-systems  by  fusion  of  neighbouring  regions  (pro* 
*nna,  niesottoma,  metasoma 'i,  previously  distinct,  has  frequently 
occurred,  together  with  obliteration  of  the  muscular  and  chitinous 


1 Mr  Pocock  suggests  that  tlie  nn-a  marked  vii.  in  the  outline  figure 
of  the  dorsal  view  of  Limulus  (Fig.  7)  may  l»e  the  tergum  of  the 
suppressed  pra-  genital  somite.  Embryological  evidence  must  settle 
whether  this  is  so  or  not. 


structures  indicative  of  distinct  somites.  This  concentration  and 
obliteration  of  somites,  often  accompanied  by  dislocation  of  im* 
jMirtant  segmental  structures  (such  os  appendage#  and  nerve-ganglia), 
may  lead  to  highly- developed  sjiecuuization  (individuation,  II. 
Spencer),  as  in  the  A run  me  and  Opilionus,  and,  on  the  other  hand, 
may  terminate  in  simplification  and  degeneration,  as  in  the  At  ari. 

The  mini  important  general  change  which  has  affected  the 
stnicture  of  the  nomomerietic  Arachnida  in  the  course  of  their 
historic  development  is  the  transition  from  an  aquatic  to  a 
terrestrial  life.  This  has  Itccu  accompanied  by  the  conversion  of 


A B 


Fid.  42. — So-ealWd  " trttoblte  »U|c»“of  Limvlut  pu’j^vstsi.  A,  • tonal, 

B,  ventral  view.  (Froui  Korschelt  an- 1 Hfider,  after  Learkart.) 

the  lamclliform  gill-platm  Into  lamelliform  lung- plates,  and  later 
the  development  from  the  lnng-cham  be  ns,  and  at  independent  sites, 
of  traelme  or  air-tube*  (by  adaptation  of  tlie  vasifactive  tissue  of 
the  blood*  vessel*)  similar  to  those  independently  developed  in 
Perijmtus,  Diplojtoda.  Hexapoda,  and  Cbilojsxla.  Probably  trachro 
have  developed  independently  by  the  Mine  process  in  several  groups 
of  tree  heat*  Arachnids.  The  nomom  eristic  Arachnids  corn  win'  two 
sub-classes-  one  a very  small  degenerate  offshoot  front  early  ances- 
tors ; the  other,  the  great  bulk  of  the  class. 

Sub  Clou  I (of  the  N o mom e rustical.  PANTOPODA.  — Nomo* 
meristie  Arachnids,  in  which  tlie  somite*  cnrrojionding  to  m««o- 
soms  und  mstMOma  have  entirely  aborted.  The  seventh  leg-bearing 
somite  (tlie  one-genital  rudimentary  somite  of  Eu -arachnida)  is 
present  and  nos  its  leg  like  np]**udagea  fully  developed.  Mono- 
menisoous  eyes  with  a double  (really  triple)  cell-layer  formed  by 
invagination,  as  in  the  Ku -arachnida,’  are  present,  1"he  Pantopoda 
stand  in  the  same  relation  to  Limulus  and  Scorpio  that  Cyamus 
I holds  to  the  thoracostraeous  Crustacea.  The  reduction  of  the 
I organism  to  seven  leg-bearing  somites,  of  which  the  first  pair,  as  in  so 
many  Eu-arachnida,  are  chelate,  is  a form  of  degeneration  connected 
with  « peculiar  quaabparuitic  habit  resembling  that  of  the  crus- 
tacean Lemodipoda.  Tlie  genital  pore*  aw?  situate  at  the  base  of 


Fin.  43.— One  of  tho  NymiibonnuiorpHoa#  Pantopoda,  kUfidnm, 

stowing  the  ven  (Miirs  of  appendage*  1 to  7 *,  «’•,  tto  rudimentary  •»!•- w- 
Llioftoina;  r.  the  mouth -teannn  proboscis.  (From  IWrkrr  aud  Haaweila 
TtjfJjooi  of  Zoology,  after  Hock.) 

the  7th  jmir  of  limbs,  aud  may  Iks  repeated  on  the  4th,  5th,  and 
Gth.  In  all  known  Pimtopoda  the  size  of  the  body  is  quite  minuto 
as  compared  with  that  "f  t )i»-  limbs : the  sllmmraiy  canal  sends  • 
long  oiwuim  into  each  leg  (</.  the  Araner)  and  the  genital  products 
are  developed  in  gonooaus  also  J^laced  in  the  legs. 

The  Fantopralii  are  divided  into  three  orders,  the  characters  of 
which  an-  de|*-ndent  on  variation  in  the  presence  of  the  Aill 
number  of  legs. 

Order  Hof  the  Pantopoda i.  Nymphonomorpha,  I’ocock  (nov.) 
(Fig.  43).  In  primitive  forms  Iwlonging  to  the  family  Nympho-' 
nidsc  the  full  complement  of  appendages  is  retained  the  1st 
i mandibular),  the  2nd  (palpifomv,  and  the  3rd  (ovigerous)  pure 
being  well  (ieveloped  in  both  sexes.  In  certain  derivative  forms 
constituting  the  family  Pallenkiie,  however,  the  appendages  of  the 
2nd  jaiir  are  cither  rudimentary  or  atrophied  altogether. 

Two  families:  1.  Nymphonidie  (genus  Xyntphon),  and  2. 

I Pallenidae  'genus  Pnltenc). 
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Order  a.  Aacorhynchomorpha,  Pocock  (uov. ).  —Appendages  of  | 
tiio  2nd  end  3rd  naira  retained  end  developed,  aa  in  the  more  i 
primitive  types  of  rTymphononiorpha ; but  those  of  the  let  pair  are 
cither  rudimentary,  as  in  the  Aacorhynchid®,  or  atrophied,  as  iu 
the  Coloasendeidie.  In  the  latter  a further  specialization  is  shown 
in  the  fusion  of  the  body  &cgmeut*. 

Two  familio9 : 1.  Ascorli ync  h i dr  (genera  Aaeorhynchus  and 
AmmoUua) ; 2.  Colowscndeidr  (genera  Gobmmdna  and  Disctt- 
arachtu). 

Order  3.  Pycaogonomorpha,  Pocock  (uov.). — Derivative  forma 
in  which  the  reduction  in  number  of  the  anterior  appendages  is 
carried  farther  than  iu  the  other  orders,  reaching  ita  extreme  in 
the  Pycnogonidiv.  where  the  1st  and  2nd  pairs  are  absent  in  both 
»cxm  and  the  3rd  j»air  also  are  absent  in  the  female.  In  the 
Hiumoniidie,  however,  which  resemble  the  Pycnogonida  in  the 
absence  of  the  3nl  pair  in  the  female  and  of  the  2nd  ]*uir  iu 
both  sexes,  the  1st  pair  are  retained  in  both  sexes. 

Two  families:  1.  Hanuoniida*  (genus  Hannmia);  2.  Pycno 
gonida  'genera  Pyaunjotut wt  and  Pkaxiekilus). 

/Imom. — The  Panto|Mxla  arc  not  known  in  the-  fossil  condition. 
They  arc  entirely  marine,  aud  are  not  uiicommou  in  the  coral  lim 
renc  of  the  aea  coast.  The  species  are  few,  not  more  than  filtv  (il).  | 
Anne  larg*!  species  of  peculiar  genera  are  taken  ut  great  dept  Km,  : 
Their  movements  are  extremely  sluggish.  They  are  especially 
remarkable  for  the  small  size  of  the  body  aud  the  extension  of 
viscera  into  tho  legs.  Their  structure  is  eminently  that  of 
degenerate  form*.  Many  frequent  growths  of  coralline  Alga-  aud  | 
Hydroid  polyps,  upon  the  juices  of  which  they  food,  aud  in  some 
caws  a sjiecics  of  gall  is  produced  in  Hydroids  by  the  penetration  • 
of  the  larval  Pantopod  into  the  tissue*  of  the  polyp. 

Sub  Class  II  i, of  the  Nomomeristic  Arachnids).  ETJ-ABACH- 
NIDA_  —These  start  from  highly  develojsd  and  specialised  aquatic 
bimnchlfctous  form*,  exhibiting  prosoma  with  six  (Kdifonn  pair*  ot 
apiiendagr*,  nu  intermediate  pnc-gcnital  somite,  a meeoeonia  of  six 
somites  bearing  lumclliforni  {nun*  of  ap|N*udagirs.  and  a metasoma 
of  six  somites  devoid  of  appendages,  and  the  last  provided  with 
a post -anal  spine.  Median  oyoa  are  preaunt,  which  are  mono- 
nreniseoiis,  with  distinct  retinal  and  enmeagenoua  cell- layers,  and 
placed  centrally  on  the  prusoma.  Lateral  eyes  also  may  Is!  pi  men  t. 
arranged  in  lateral  groups,  and  having  a single  or  double  cell 
layer  U-ucath  tho  lens.  The  tiret  jwir  of  limbs  is  often  chelate-  | 
or  prehensile,  rarely  an  ten  inform  ; whilst  the  second,  third,  and 
fourth  may  also  be  chelate,  or  may  1*'  simple  pulps  or  walking 
legs. 

Au  internal  skeletal  plate,  the  so-called  “ entoeteniite " of 
fibro-cartiiuginous  tissue,  to  which  many  muscles  are  attached,  is 
placed  between  the  nerve-cord*  and  the  alimentary  tract  in  the 
pnwoma  of  tho  larger  forms  (Limn  In*.  Scorpio,  My  gale).  In  the  j 
sumo  and  other  leading  forms  a pair  of  much-coiled  glandular  ! 
tubes,  the  coxal  glands  (ooeloniocud*  iu  origiu),  is  found  with  a duct  I 
opening  on  the  coxa  of  the  fifth  pair  of  npi»iiduge*  of  tlic  prosoma. 
The  vascular  system  is  highly  developed  (in  the  non -degenerate 
form*: ; largo  arterial  bran  rim*  chisel  v accompany  or  envelop  the 
chief  nerves  ; capillaries  are  well  developed.  Tim  blood' -corpuscles 
are  large  aimrtiiionu  cells,  and  the  blood-plasma  is  coloured  blue 
by  hwniocyanin, 

Hie  alimentary  canal  is  uncoiled  and  cylindrical,  and  gives  rise  | 
laterally  to  large  gastric  gjarids,  which  are  more  than  a single  pair  I 
iu  numlier  {two  to  six  pairs),  and  may  assume  the  form  of  simple 
cjwu.  The  mouth  is  minute  and  the  pharynx  is  always  suctorial, 
never  gizzard -like.  The  gunodial  till*-*  (gouocmls  or  gouadial  > 
owlorn)  are  originally  reticular  and  laired,  though  they  may  Is*  I 
reduced  to  a simpler  ooudition.  They  o|ien  on  the  first  somite  of 
tho  nieaosonia.  In  tho  numerous  degenerate  form*  simplification 
occurs  by  obliteration  of  the  demarcations  of  somites  and  t In- 
fusion of  lsidy-regions,  together  with  a gradual  suppression  of  the 
Umellirerous  respiratory  organs  and  tho  substitution  for  them  of 
tracker,  which,  in  their  turn,  in  the  smaller  ami  mast  reduced  . 
members  of  the  group,  may  also  disappear. 

lire  Ku-aruclmida  are  divided  into  two  grades  with  reference  t-> 
the  condition  of  the  respiratory  organ*  as  adapted  to  aquatic  nr 
terrestrial  life. 

Gnulo  a (of  the  Eu-arachukln).  delobeancrla 
(Hydropncuateft). 


Menoaomatic  ecgmenU  furnished  with  large  plate-like  appendages, 
the  l*t  pair  acting  as  the  genital  oirrculum,  the  remaining 
'*01,1K  provided  with  branchial  lamella?  fitted  for  breathing  oxygen 
ui.-Midvea  in  water.  The  pne -genital  somite  partially  or  wholly 
1 1 iterated  in  the  adult.  The  mouth  lying  far  back,' so  that  the 
, , segment*  of  ail  the  (irosomatic  ap|»eudsgcs,  excepting  th<«se 
tiie  1st  liair,  are  oapabla  of  acting  os  masticatory  organs.  Lateral 
*'“*  consisting  of  a densely-packed  group  of  eye-units  (“com- 
pound «ycs}.  * * 

Order  l.  Xipbosura.  — The  pro? -genital  somite  fuses  in.  the 
embryo  with  tho  prosoma  ami  disappears  (*uo  Fig,  19).  Xot  freo-  J 


swimming,  none  of  the  proso matin  appendages  modified  to  at  u 
paddles  ; segments  of  the  meaosoina  and  mctasoina  ( = npetLowaul 
not  more  than  ten  in  number,  distinct  or  coalesced. 

Family  -Limulid®  (Aimufus). 

,,  Bclinurid*:  {Belinurus,  Aglatpxs,  Pmtmckia). 

,,  Hemiaapide  (Ifemiaapu,  Bvnodes). 

Remarks. — Tlu*  Xiphoeura  are  marine  in  habit,  fnxpMatiag  the 
shore.  They  are  represented  at  the  present  day  by  the  angle  para 
Lim ul ua  (Figs.  44  and  45  ; also  Figs.  7,  9, 11,  to  15  and 26),  whkh 


i.  . V — Wntral  VI. w of  W»P»«W  ^ 

wear.  1 U>  6,  tlio  alt  prmoniatic  pans  ot  »P£  lhc  [,|,;a  M & 
;ii!>th«moinBtic!  carapace;  ids,  Lli*  |w*v-at*I  *pu  ( . portion):  «fne' 

“tbrlng  would  seem  to  imply,  but  only  it*  I 
ii"  iiuod  ur«t  jiair  of  mews  iinatie  appendage*  ' . Lwefcart) 

ulutiu  (From  Krkor  and  llaswal),  Tetboot  tf**#*, 

* a hut  not  on  iW 

-urn  on  tlio  Amorioui  coast  of  tho  Atlantic  Ocoon, 
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species  \L.  jHttyphemus)  is  common  on  the  coasts  of  the  United 
States,  and  is  known  as  the  Kiug-Crub  or  Horse-shoe  Crab.  A single 
specimen  was  found  in  the  harbour  of  Copenhagen  in  the  18th 
century,  having  presumably  been  carried  over  by  a ship  to  which 
it  clang. 

A species  of  Liinulus  is  found  in  the  Buntereandstein  of  the 
Vosgrst ; L.  Walchi  ia  abundant  in  the  Oolitic  lithographic  slate* 
of  Bavaria. 

The  genera  Beltnnrus,  Aglaspis,  Prestwichia,  Hemiaspis,  and 
Bunodcs  consist  of  small  forma  which  occur  in  Palaeozoic  rocks. 
In  none  of  them  are  the  appendage*  known,  but  in  the  form  of  the 
two  carapaces  and  the  presence  of  free  somite*  they  are  distinctly 
intermediate  between  LimuluB  and  the  Trilobitse.  The  young  form 
of  Liraulus  itself  (Fig.  40)  is  also  similar  to  a Trilobitc  so  far  aa  its 
segmentation  and  trilohation  are  concerned.  The  lateral  eye*  of 
Limulus  appear  to  be  identical  in  structure  and  position  with  those 
of  certain  Trilobitic. 

Order  2.  Qlgantostroca  (Figs.  46,  47).— Free-swimming  forma, 
with  the  appendages  of  the  6th  or  5th  and  6th  pairs  flattened  or 


Pi'..  4^-Euryptrrus  FixktH,  Kfchwald.  Kllorian  of  RootodkiL  Restoration 
»IUr  Bchmidt,  half  the  *i*o  of  nature.  The  dorsal  aspect  is  presented  show- 
ing the  prosomatic  shield  with  paired  compound  eyes  and  the  prosamatie 
appendages  11  to  VI.  The  small  first  pair  of  appendage*  is  COBCSSM  frtun 
view  l>y  Uie  carapace.  1 to  12  are  the  somite*  of  the  ojiisUtoMinS ; 18,  the 
post-anal  spina.  (Kirotii  ZJttel'*  r«t-boot  o/ l^akronloloyii.  Macmillana,  New 
York,  ISM.) 


lengthened  to  act  as  oars ; segments  of  tncsosoma  and  metasoma 
< -opisthoaoma),  twelve  in  nurulxtr. 

Appendages  of  anterior  pair  very  large  and  chelate. 

Sub-order  Kterygotomorpha,  Pterygotidie  (Pterygoitu). 
Ap|ivndage*  of  anterior  pair  minute  and  chelate. 

( Stylonurid*  (Siyltmurus). 

Suborder  Eurypteromorpha  | Euryptcridas  {EurypUnu, 
\ Slinumia). 

Jbtitarka, — The  Gigantostraca  are  frequently  spoken  of  as  “the 
Kurypterinea."  Not  more  than  thirty  *i>eciea  arc  known.  They 
became  extinct  in  Paleozoic  times,  and  are  chiefly  found  in  the 
Upper  Silurian,  though  extending  upward*  as  far  as  the  Carboniferous. 
Thev  may  bo  regarded  us  “ macron nm*  " Xiphoaura ; that  is  toaay, 
Xiphosura  in  which  the  noruomeristic  number  of  eighteen  well- 
develujjod  somite*  is  present  and  the  posterior  ones  Jorm  a long 
tail-like  region  of  the  body.  Them  still  appears  to  be  some  doubt 
whether  in  the  sub -order  Eurypteromorpha  the  first  pair  of 
proGotuatic  appendages  (Fig.  46)  is  atrophied,  or  whether,  if 
present,  it  has  the  form  of  a pair  of  tactile  palps  niinute 

f.neln-.  Though  there  arc  indications  of  lamellirorm  respiratory 
appendages  on  meeosomatic  somites  following  that  beanng  the 
genital  operculum,  wo  cannot  be  said  to  have  any  proper  know- 


ledge as  to  such  appendages,  and  further  evidence  with  regard  to 
them  is  much  to  be  desired.  (For  literature  Me  Zittel,  22*.) 


Pic.  4".  -Ptsryptfus  atilUnrtt,  Schmidt,  Silurian  of  RootxikiL  Restora- 
tion of  the  ventral  surface,  one-third  the  natural  sire,  after  SchmUlt.  a, 
cuuerostoioe  or  cplstonu;  w,  chiUiitnu  or  nieUstenilt*  of  tbe  prusoma 
(ao  ex',  led  metaitoinx) ; or,  the  compound  eyes ; l to  S,  segment*  of  th« 
sixth  prosomatic  appeiwlase ; r to  V’,  Brat  five  opUthcMamaitc  *omft*s; 
7',  sixth  opIsthnaomatU;  soinite.  Observe  the  powerful  KDathobaae*  of 
the  sixth  pair  of  prosomatic  limbs  and  the  Died  urn  plates  behind  m.  The 
dotted  line  on  somite  1 Indicates  the  position  of  the  genital  operculum 
which  «as  probably  provided  with  branchial  lamella.  (From  Zittel's 

PaiaontoloM.) 

Grade  b (of  the  Eu-arachnida).  kmrolobranchia 
(x\eroimeuAtea). 

In  primitive  forma  the  respiratory  lamellae  of  the  appendage*  of 
the  3rd,  4th,  fith,  aud  6th,  or  of  tbe  1st  and  2nd  meeosomatic 
somites  are  sunk  beneath  the  surface  of  the  body,  and  become 
adapted  to  breathe  atmospheric  oxygen,  forming  the  leave*  of  the 


Pio.  48.— Dorsal  view  of  a rsotoraUoe  of  PabropAomu  nundm,  Thoreli.  The 
Silurian  Scorpion  from  Gothland.  (Restored  after  Tborell  s indications  hy 
Mr.  R.  I.  Pocock.) 


so-called  long-book*.  In  specialized  form*  these  pulmonary  sacs 
are  wholly  or  partly  replaced  by  tracheal  tubes.  The  appendage* 
of  the  nicsoeoma  generally  suppressed ; in  the  more  primitive  forma 
I one  or  two  pairs  may  be  retained  as  organa  subservient  to  repro- 
[ duction  or  silk-spinning.  Month  situated  more  forwards  than  in 
j Delobranchia,  no  share  in  mastication  being  taken  by  the  basal 
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segments  of  tin*  5tU  and  8th  pain  of  prosomatic  appendages. 
Lateral  eyeo,  when  present,  represented  by  separate  ocelli. 

The  pne-genital  somite,  after  appearing  in  the  embryo,  either  is 
obliterated  (Scorpio,  Galeodes,  Opilio,  and  other*)  or  i»  retained  a* 
a reduced  narrow  region  of  the  bndv,  the  “ waist,"  between  prosoma 
and  meaoaoma.  It  w represented  by  a full-sized  tergal  plate  in  the 
Paeudo-scorpiones. 

Soction  a.  Ptetin\f*ro.  —The  primitive  distinction  l>etween  the 
mesosoma  and  the  rnetasoma  retained,  the  latter  consisting  of  six 
somites  and  the  former  of  six  somite*  in  the  adult,  each  of  which 
is  furnished  during  growth  with  a pair  of  appendages.  Including 
the  prre-genital  somite  (Fig.  16),  which  is  suppressed  in  the  adult, 
then*  are  thirteen  somites  behind  the  prosoma.  The  appendages  of  i 
the  1st  and  2nd  meaoaomatic  somites  persisting  as  the  genital  | 
operculum  and  pectonea  respectively,  those  of  the  3rd,  4th,  5th,  and  j 
6th  somites  (fin  I'alanphonuM)  sinking  below  the  surface  during 
growth  iu  connexion  with  the  formation  of  the  four  pairs  of  : 
pulmonary  aaoa  (see  Fig.  17).  Lateral  eyes  monaatichous. 

Order  1.  Scorpionidefc. — Prosoma  covered  by  a single  dorsal 
shield,  bearing  typically  median  and  lateral  eyes ; its  sternal 
elements  reduced  to  a single  plate  lodged  between  or  behind  the 
basal  segments  of  the  5th  ana  6th  pairs  of  appendages.  Append- 
ages of  1st  pair  tri  segmented,  chelate ; of  2nd  pair  chelate,  with 
their  basal  segments  sahaerving  mastication ; of  3rd,  4th,  5th, 
and  6th  pairs  similar  in  form  and  function,  except  that  in  recent 


I'w.  40.— Ventral  view  o S 
a restoration  of  Polar, 
phommi  H*%Ur<,  Pocock, 
the  Silurian  Scorpion 
from  Lwaaiuun.  Scot- 
land. Restored  by  Mr. 
H.  I.  Pocock.  The  mart- 
I tig  of  the  cox  ft  of  all 
the  prosomattc  llmba  (h 
front  of  the  |K*iitajfni»] 
sternum  ; the  «f*c*  for  a 
genital  operculum  ; Urn 
pair  of  pec  ten*,  and  the 
absence  of  any  evidence 
of  pulmonary  stigmaU 
an  mitiomhla  in  this 
specimen.  (See  Pocock. 
Quart  Jattr.  Micr.  Sri. 
1901.) 
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scorpions  by  a child  or  a savage.  The  biluriaa  aoorpioo, 
pkonus,  differs,  ao  far  aa  obvious  points  are  concerned,  front  a 


and  Carboniferous  forms  the  basal  segments  of  the  3rd  and  4th 
are  provided  with  atcrao-coxal  (maxillary)  lobea,  those  of  the  4th 
pair  meeting  in  the  middle  line  and  underlying  the  mouth.  The 
live  posterior  somite*  of  the  tnctasoma  constricted  to  form  a “tail/* 
the  post-anal  6clerit*  persisting  as  a weapon  of  offence  and  pro- 
vided with  a pair  of  poison  glands  (see  Fig*.  8,  10,  12,  13,  14.  15 
21,  and  22). 

Sub-order  Apoxypoda.  —TV  3rd.  4th,  5th,  and  6th  pair*  of 
fcppendagtas  short,  stout,  tapering,  the  segments  al>out  as  wide  as 
long,  except  the  apical,  which  is  distallv  slender,  minted,  slightly 
curved,  and  without  distinct  movable  claws. 

Family — Palieophonidtc,  Falxophonus  (Figs.  48  and  49). 

Sub-order  Dionychopoda.— Tho  3rd,  4th,  5th,  and  6th  pairs  of 
apjiendagcs  slender,  not  evenly  Ul"ring,  the  segments  longer  than 
wide;  the  apical  segment  abort,  distallv  truncate,  and  provided  with 
a |air  of  movable  daws.  Basal  segments  of  the  5th  and  6th  pairs 
of  u]i|wnrlagv4  abutting  against  the  sternum  of  the  prosoma  (ace 
Fig.  10  and  Fig*.  61,  52,  and  53).  ' 

Family-  Pandiaidrt (fWinua,  OpisthophtMalmus,  Urodactss). 

„ >«jovid®  ( Ptyovis,  Jvrus,  Euscorpins,  Brvtaxs). 

*•  Bothnurida-  {Bothriurus,  Cerco/ihonius). 

..  But  hid®  iliulhuB,  Centrums). 

” ’Cyclophthalraid*  ((V/wpAMo/roits)  \ Carbon- 

r^iscorpiidss  iKoscorpxus,  Cenlromxuhus  f iferous. 

Leuutrks  on  the  Order  Scorpionitiea.-  Tho  Scorpion  is  one  of  the 
*"re  “rt  It  ,nd  lira  crab  nro 

rarlr  ™ r vrl,,ch  l'*'1  th«  mind,  „f 

,, rave,  “ **l  ,hf  r-marlraUo  that  thv  Korpion 

- - ttt  ts«an.«5a 


modem  scorpion  only  in  the  thickness  of  its  legs  sod  is  their 
terminating  in  strong  apike-like  Joint*,  instead  of  being  slight  xwl 
provided  with  a pair  of  terminal  claws.  The  leg*  of  the  modem 
scorpion  (Fig.  10  : Fig.  51)  are  those  of  a terns  trial  Arthropod.  melt 
as  a beetle  ; whilst  thoae  of  the  Silurian  acorpdon  are  the  tegs  of  an 
aquatic  Arthropod,  such  as  a crab  or  lobatcr.  It  is  probable  th&t 


Fhj.  Ml.  - CwpsriMs  of 
Uin  sixth  poiMaiCir 
limb  of  * raroxit  Seorpi* 
(Ilk  of 

Mid  of  Limulual  A),  »tov- 
log  their  agrMtnrDi  is 
the  number  nf  ; 

In  the*xi»trtoeof»ti*M- 
•ble  •pro*.  *p,  »t  the 
■list*!  bonier  of  the  Ifth 
segment ; in  the  com 
tponilrare  >4  the  t» 
Cisw  st  the  fre»  tod  of 
the  llmti  of  Srorp*  with 
two  *pine*  Ksnihr'-) 
placed  In  Umulio ; »ni, 
tartly,  iu  the  cr«Tw|«>i- 
mn  of  the  three  tiles 
like  spenss  rarriol  on  the 
distal  mrrin  of  «yn/*r.*. 
Six  of  receot  Scwpnts 
with  the  fonr  lu*n  tot 
wmUxriy  »lto»t"d  ept**-* 
offl  the  lef  of  Lwslxt; 
»,  groove  dlfVtlns  the 

»*kytosed#«wnUt»rtt 

& of  the  IimuJne  J»g  Into 
two.  (After  Puree*.  i). 
J.  Htu.  Set  IW.  > 


tiro  Silurian  scorpion  was  an  aquatic  animal,  and  that  its  respiratory 
lamellae  were  still  projecting  from  the  surface  of  the  body  to  wn* 
as  branohiw.  No  trace  of  “stigmata,”  the  oriiiccs  of  the  lung 
chambers  of  modern  scorpions,  can  be  found  in  the  Scottish  *]*ci 
men  of  Palacophonus,  which  presents  the  ventral  sorfsce  of  t«p 
animal  to  view.  On  the  other  hand,  no  trace  <g  reej#rat*r 
appendages  excepting  the  pec  tens  can  be  detected  in  the  specitwa 
(see  Fig.  49).  „ , 

Fossu  scorpions  of  the  modern  type  are  found  in  the  -• 
Measure*.  At  the  present  day  scorpions  of  various  genera  are  I'iani 
in  all  the  warm  regions  of  the  world.  In  F.urope  they  occur  a* 
north  as  Bavaria  and  the  south  of  France.  Tbr  largest  Bpcn«  ire**11 


Fig.  51. — Drawing  from  life  of  the  desert  irol.  vri 

from  UUkrm,  N.  Africa.  (From  Unkrater,  J<mr s.  Us*-  * 

isai.) 

9 inches  from  tho  front  of  the  head  to  the  endofthe  l jn.wn. 

tropicud  India  and  Africa.  Between  200  and  300  fjehting 

The  Bcorpions  use  their  large  chela.*  for  seizing  prey  fnniueatlr 

w ith  one  another.  They  never  use  the  sting  L^^jnedby 
happens)  they  attack  another  scorpion,  because,  as  was  i.nuri** 

A.  G.  Bourne  (24),  the  poison  exuded  by  the  sting  #lon«of* 
effect  on  another  scorpion  nor  on  the  scomon i itsem  _ , barnin? 

scorpion  stinging  itself  to  death  when  ,n  gneb  » 

coiils  are  due  to  erroneous  observation.  Wbra  ' ! Beam1-’ 

position  thesrorpion  faints  and  becomes  inert-  It  ^ ^ iO'rent. 

34 ) tliat  some  species  of  scorpion  faint  at  ft  tempera  icorr**® 

lliey  recover  on  being  removed  to  cooler  cn”d|tl°  « entile  of 
having  seized  its  prey  {usually  a largo  inject,  or 
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mammal)  with  the  Urge  chela-  brings  its  tail  over  its  head,  and 
deliberately  punctures  the  struggling  victim  twice  with  its  sting  ( Fig. 


52).  The  poison  of  the  sting  is  similar  to  snake- poison  (Calmette), 
and  rapidly  paralyses  animal*  which  are  not  immune  to  it  It  is 
probably  only  sickly  adult*  or  young  children  of  the  human  race 


who  can  be  actually  killed  by  a scorpion '*  sting.  When  the  acorpion 
has  paralysed  its  prey  in  this  way,  the  two  short  cheliwre  are  brought 
into  play  (Fig.  59).  By  the  crushing  action  of  their  pincers,  and 
an  alternate  backward  and  forward  movement,  they  bnng  the  aoft 
blood ‘holding  tissue*  of  the  victim  close  to  the  minute  pan-hole 
aperture  which  is  the  scorpion's  mouth.  The  muscles  acting  on 
the  bulb-like  pharynx  now  set  up  a pumping  action  (»e*  Huxley, 
26) ; and  ths  juices  — but  no  solid  matter,  excepting  such  as  is 
reduced  to  powder — are  sucked 
into  tho  scorpion’s  alimentary 

canal.  A scorpion  appears  to 
prefer  for  its  fowl  another  scor- 
pion, and  will  suck  out  the 
juices  of  an  individual  as  large 
' as  itself.  When  this  has  taken 
place,  the  gorged  scorpion  be- 
comes distended  and  tense  in 
Fio.  5*.— Drawing  from  Ufa  or  the  Italian  the  meoosomatie  region.  It 
SroipitiQ  Emmrpitu  Ualicu*,  Herb**,  jH  certain  that  the  absorbed 
holding  a bine-bottle  By  with  its  loft  t -)j. 

chela  sail  carefully  Mercia*  It  batwwn  JU,CT*  ao  no1  ™ 

JwmS  «ad  thorax  with  lu  sum?.  Two  inentary  canal  alone,  but  pass 
Iwrtjona  of  the  sting  are  effected  and  also  into  its  caecal  off-seta, 
tlw  By  W instaatly  paralysed  bv  tha  which  are  the  ducts  of  the 
podoon  so  introduced  Into  its  body.  . - . „ j_  •«! 

(from  lankorter,  Jou m.  Unn.  Soc.)  gMtnc  glands  (see  Fig.  33). 

All  Arachnids,  mclnding 
Limulus,  feed  by  suctorial  action  in  essentially  the  same  way  as 
Scorpio. 

Scorpions  of  various  sjjccies  have  lieen  observ  ed  to  makr  a hissing 
noise  when  disturiied,  or  even  when  not  disturbed.  The  sound  iB 
jicodtteed  by  stridulating  organa  developed  on  the  basal  joints  of 
the  limbs,  which  differ  in  position  and  character  in  different  genera 
(see  Pocock,  27).  Scorpion*  copulate  with  the  ventral  surfaces  in 
■intact.  TTie  eggs  are  fertilized,  practically  in  the  ovary,  and  develop 
in  rito.  The  young  are  born  fully  formed  and  are  carried  by  the 
mother  on  her  back.  Aa  many  as  thirty  have  been  counted  in  a brood. 
For  information  as  to  the  embryology  of  scorpions,  the  reader  is  referred 
to  the  works  named  in  the  bibliography  below.  Scorpions  do  not 
iMKnvss  spinning  organs  nor  form  cither  snares  or  nests,  so  far  as  is 
known.  But  some  species  inhabiting  sandy  deserts  form  exten- 
sive burrows.  The  fifth  joiir  of  proaoraatic  appendages  is  used  by 
these  scorpions  when  burrowing,  to  kick  back  the  sand  as  the 
barrow  is  excavated  by  the  great  chela*. 

Reference*  to  w orks”  dealing  with  the  taxonomy  and  geographical 
distribution  of  scorpions  are  given  at  the  end  of  this  article  (28). 

Section  fl.  Kpectinala. — The  primitive  distinction  between  the 
mesnsoma  and  the  metasoma  wholly  or  almost  wholly  obliterated, 
the  two  regions  uniting  to  form  an  opia- 
thoaoma,  which  never  consists  of  more 
than  twelve  somites  and  never  bears 
appendages  or  breathing-organs  behind 
the  4th  smuite.  The  breathing-organa 
of  the  opiathosomn,  when  present,  re- 
presented by  two  pair*  oi  stigmata, 
opening  either  upon  the  1st  and  2nd 
(Pedipalpi)  or  the  2nd  and  3rd  somites 
(Solifugw,  Pseudo-scorpiones),  or  by  a 
•ingle  pair  upon  the  3rd  {?  2nd)  somite 
(Opiliones)  of  the  opiathoaoma,  there 
being  rarely  an  additional  stigma  on 
the  4th  (some  Bolifugw).  The  append- 
ages of  the  2nd  somite  of  the  opU- 
tno«i>nia  absent,  rarely  minute  and  hiid- 
like  (some  Amblypygi),  never  peetini- 
form.  A pm- genital  somite  is  often 
present  either  in  a reduced  condition 
forming  a waist  (Pedipalpi,  Anum. 

Falpigradi)  or  as  a full -sized  tergal 
plate  (Pscudo-seorpiones) ; in  some  it 
w entirely  atrophied  (Solifugie,  Holo- 
s/imata,  and  Hnynchostomi).  Lateral 
eye*  when  present  diplustichous. 

Srmnrk*.  —The  Epectinate  Arachnids 
do  not  stand  so  clow  to  the  aquatic 
ancestors  of  the  Embolobranchia  os  do 
the  Pectiniferou*  scorpions.  At  the 


Fms.  5S. — The  same  Scorpion 
carrying  Ute  now  paralysed 
By  hula  in  iU  cbelCwnr,  the 
chela-  ii  bent  ted  fornttack  and 
dePniwHi.  Drawn  from  life. 
(fYom  Lank**ter,./o«n«.Wna. 
Sou) 

wme  time  we  are  not  justified  in  sup} losing  that  the  scorpioni 
stand  in  any  way  as  an  intermediate  grade  between  any  of  th< 
existing  Epectinata  and  the  Polobranchia.  It  is  probable  tho 
the  Pedi|^|pit  Aranece,  and  Podogona  have  Imon  separately  evolved 
•a  distinct  line*  of  descent  from  the  ancient  aquatic  Arochnida. 
Y>e  Holosomata  and  Rhynchostomi  are  proliably  off-shoot*  from 
the  stem  of  the  Arane*,  and  it  is  not  unlikely  (in  view  of  the 


between  any  of 
It  is  probable  that 


structure  of  the  prosomatio  somite*  of  tho  Tartsrides)  that  the 
Solifugs-  are  connected  in  origin  with  the  Pedijmlpi.  The  appear- 
ance of  tracheae  in  place  of  lung- sac*  cannot  be  regarded  as  a start- 
ing-point for  a new  line  of  descent  comprising  all  the  trachea  to 
forms  ; troche**  seem  to  have  developed  independently  in  different 
line*  of  descent.  On  the  whole,  the  Epectinata  are  highly  special- 
ized and  degenerate  forms,  though  there  are  few,  if  any,  animals 
which  surpass  the  spiders  in  rapidity  of  movement,  deadlines*  of 
attack,  and  constructive  instincts. 

Order  2.  Pedipalpi  (Figures  64  to  69).— Appendages  of  1st 
pair  bisegmented,  without  poison  gland  ; of  2nd  pair  prehensile, 
their  basal  segments  underlying  the  proboscis,  and  furnished  with 


Fio.  M.— Tldypkonyu.  oor  of  ibo  Fedipalpt.  A,  ventral  view ; I.  ehelJcera 
(deUchvd);  II,  chela* ; III,  ralplfbnn  limb;  IV  to  VI,  the  walking  lap  ; 

rfe,  Hierro-coxal  process  (gnatbotaae) of  tba  ehelie  ; S',  anterior  sternal  plot* 
of  tho  proeoina  ; si*,  posterior  sternal  plat#  of  the  fifuaotu* ; jwvpra,  position 
of  the  prc-gsnital  somite  (not  mm)  ; I,  f,  position  of  the  two  pulroorary  sues 
of  the  right  side ; 1 to  11 , somites  of  the  opiathoaoma  (meansama  plus  meta- 
sems);  tosp,  atigraala  of  the  terRO-sternsl  muselee;  ««,  arms.  D.  dorsal 
view  or  the  cjArthosoros  of  th*  same ; fWpen,  the  pro- -genital  somite ; p, 
the  tergal  *tt*m*t*  of  the  tergo-stenial  muscles ; pa/,  jxwt-oaal  segmented 
tltsimnt  correwpondldc  to  the  poet-anal  spine  of  Limulus.  (Prom  lankrster, 
Q.  J.  J/te,  Set  N.8»  vol.  and.  1881.) 

sterno-ooxal  (maxillary)  process,  the  apical  segment  tipped  with  a 
single  movable  or  immovable  claw  ; appendage*  of  3rd  |*ur 
different  from  the  remainder,  tactile  in  function,  with  at  least  tlw 
apical  segment  many-jointed  and  clawlcss.  The  ventral  surface  of 
the  prosoma  boars  prosternal,  metastemal,  and  usually  mesooternal 
chitine-platos  (Fig.  55).  A narrow  pre-genital  somite  is  present 
between  opiathoaoma  and  prosoma  (rigs.  55,  57).  Opisthoeoma 
consisting  of  eleven  somite*,  almost  wholly  without  visible 
appendage*.  Intromlttent  organ  of  male  beneath  the  genital 
operculum  (= sternum  of  the  1st  somite  of  opiathoaoma). 


Fio.  55.— THWjiTAonaiap.  Ventral 
view  of  the  anterior  portion 
of  the  hodjr  to  show  tin  throe 
proaooiattc  rtcrnal  plates.  a,  t», 
c,  and  lbs  rudimentary  eternal 
clement  of  the  pros  - rcMUI 
somite ; opiMK  I,  Drat  somite 
of  the  oplstUoaoma.  (From  s 
drawinp  mnde  by  Mr.  Pickard- 
Camhrldga,  under  the  direction 
«f  Mr.  B.  I.  Pocock.) 


AW*.  — The  possibility  of  another  interpretation  of  the 
anterior  somites  of  the  mesoeoma  and  the  pre-genital  somite  must 
be  borne  in  mind.  Possibly,  though  not  probably,  the  somites 
carrying  the  two  lung-sacs  correspond  to  the  first  two  lung-bearing 
somites  of  Scorpio,  and  it  is  the  genital  opening  which  has  shifted. 
The  same  caution  applies  in  the  caw*  of  the  Arancr.  Kxcalation 
of  one  or  of  two  anterior  mesosmnatic  somites,  beside*  the  |«rw- 
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genital  somite,  would  then  Iwe  to  be  supposed  to  have  occurred 
alio. 

Sub  - order  n.  UropygL  — Prosoma  longer  than  wide,  its 
sternal  an*  very  narrow,  furnished  with  a large  proaternal  and 
metastcrnal  plate,  and  often  with  a small  mesosternal  sclerite. 
Atmcndages  of  2nd  jmir  with  their  basal  segments  united  in  the 
middle  line  and  incapable  of  lateral  movement  ; aupendages  of  3rd 
pair  with  only  the  apical  segment  many-jointea.  Opisthosoma 
without  trace  of  np|M‘n(lagtui ; its  posterior  somites  narrowed  to  form 


9 


m 

Flo.  54.— 7%ri'rj*Ao»ia  lUMMiKii  £.  VMitral  surface  of  ihe  anterior  region 
of  the  opUtbuoonia,  the  Bret  somite  Wing  pushed  upwards  and  forwards  *o 
as  to  export  the  subjacent  structures  opiriho  1.  first  somite  of  the  opU- 
tJiuw.itiu  ; ofiMha  2,  second  do. ; g,  genital  aperture  ; l.  wlgns  of  the  lame  Hu* 
of  tiro  lung-Wik*  ; iu,  stigmata  of  tergo- sternal  masrlns.  (Original  drawing 
by  Mr.  Pacock.) 

a movable  tail  for  the  rap|>ort  of  the  post-anal  sclerite,  which  has 
nojioisun  gland*. 

Tribe  1.  llrotricha. — Dorsal  area  of  prosoma  covered  with  a 
single  shield  (I  two  in  Geralinum),  bearing  median  and  Lateral 
eyes.  Post-anal  sclerite  modified  a*  a long,  many -join tod  feeler. 
Appendages  of  2nd  poir  folding  in  a horizontal  plane,  completely 
cnolate,  the  claw  immovably  united  to  tho  sixth  segment.  Re- 
spiratory organs  present  in  the  form  of  pulmonary  soca. 

Family  — Thelyphonid®  {Thelyphonus  (Fig.  54),  Ifypoctonus, 
' (icraiinura). 

Tribe  2.  Tartarides.  —Small  degenerate  forms  with  the  dorsal 
area  of  the  prosoma  furnished  with  two  shields,  a larger  in  front 


Flo.  &7. — .SMOowu  eroaii- 
•wadaiur,  oim  of  tho  Tttx- 
tartd  Falijulpi.  Ventral 
View  <if  a female  with  th« 
Aplxfii  lages  cut  short  near 
the  base,  a,  Pruotcruum 
afproMiuus;  b,  metaaternuui 
of  proeom* ; jjr-r-gen,  the 
pnv-geiiiUl  noinUe ; 1 
Aretvjndte  of  the  «ii>uthi»- 
•oma ; it  eleventh 

Somite  of  the  optathOSOIMl ; 
M,  i>i*t  anal  lube  of  tin1 
lemale  (ooui  [are  the  juinted 
filament  In  Thtlai  Aonar, 
Fi^.  uy  (Original  drawing 
hr  Mr.  Pickard  tlniw bridge, 
directed  by  Mr.  Pocock.) 


FlO.  6S.  - .v  Aiiomu  « rnu- 
rim  HdutuA,  a Tartarid 
Petli[ul]>.  Hors*'  view 
of  a irule  with  Ike 
nppemlagr*  cut  sliort. 
I bi  VI,  the  proiM.- 

!mitlc<  appends*)® ; «, 
anterior  plate,  and  b. 
posterior  plate  of  the 
pmionutic  carapace; 

trrguin  of  the 
pT»-ireiiiUl  somite;  11, 
the  ole renth  somite  of 
the  opislhosoTo* ; »> 
post-anal  lobe  of  tlie 
male— a conical  body 
witli  narrow  ta».i 
stalk.  (Original  aa 
above.) 


XTl®  tlM  utonor  lour  Moita,  «rd  a MMll.r  behind 
the  .'h  and  6th  the  Utter  gwrarrlly  anhdiritUd  into  a 

"V,  l»'r<w"  • »"Jr  th,’re  » » I«tr  of  narrow  K;UntM 

interposed  between  tho  anterior  anti  posterior  shield*  R». 
evanescent  or  absent.  Appendages  of  2nd  pair  folding  ;»  » 
ti.^1  not  chelate,  'the  cUw  lnnK  .ni^ovub[  "K  p‘  * 

•clento  short  ami  undivided.  No  distinct  l**nal 

““  the  stenu  of  ,h.  M and 


Family— Hubbardiid*  (Schisomut,  Hubbardm)  (Fig*.  57-SO). 

Sub-order  b.  Amblypygi.— Prosoma  wider  than  long,  oovmd 
above  by  a single  shield  bearing  median  and  lateral  eye*,  which 
have  diplostiehous  omnia  tea.  Sternal  area  broad,  with  proclernal, 
two  mmostemal,  and  metastcrnal  plate*,  the  pftwteniuai  pmjectu* 
forwards  beneath  tho  coxa;  of  the  2nd  pair  of  appendage*.  Append 
ages  of  2nd  pair  folding  in  a horizontal  plane  ; their  basal  iegrwnu 
freely  movable  ; claw  free  or  fused  ; basal  segment*  of  4th  and  5th 
pairs  widely  separated  by  the  sternal  area  ; appendages  of  3rd  pair 
with  all  the  segments  except  the  piroximal  three,  formings  many- 


Flo.  Mi. — Scklaomut  cmfricavihiiiu,  one  of  the  Pcditslpl-  lateral  vaw  <4 1 
male.  II  to  VI,  the  proaoniatic  appeiwla^re,  the  first  belli*  eooaaltd  (»w 
Ft*.  r.8)  ; 5,  the  fifth,  an>1  11,  the  rlcrrntb  tergites  of  the  opfatfowjn* ; j*. 
the  conical  pout-anal  lobe.  (Original  a*  above.) 

jointed  flagellum.  Opisthosoma  without  post-anal  iclent*  and 
posterior  caudal  elongation  : with  frequently  a pair  of  small  lohate 
appendages  on  the  sternum  of  the  3rd  somite.  Rcspuatory  organs, 
as  m Urotricha. 

Family— Phryniclikhe  {Phrynichus,  Damm). 

„*  Admetida?  {Admdu*,  fftUrvpkryntu). 

„ Charontidcc  (CAoron,  &n»), 

(Family  !>— *G«t»phryims. 

Remark*.  ~ The  Pedi palpi  are  confined  to  the  tropics  and  wanwr 
temperate  regions  of  hotb  Hemispheres.  Fossil  forms  oct'ur  in  the 
Carboniferous.  The  small  forms  known  as  &Aiwnu  anu  «»*■ 
bardia  are  of  sjiccial  interest  from  a morphological  point 
Tho  Pedi  pal  pi  have  no  iioiaon  glands.  I Reference  to  literature  1,11V1 
Order  3.  Arane®  (Figs.  60  to  64).  — Prosoma  covemi  •» 
a single  shield  and  typically  furnished  with  median  and  lattfa 
eves  of  diplostiehous  structure,  as  in  tine  Amblypygi.  lt»  ftcrnal 
surfite'c  wide,  continuously  chitinimd,  but  with  pro6toniaJ  am 


Flo.  tO.—l.if&irilut  dtsuUerr,  Bcbi&lte,  one  of  the  and  *utk 

view.  I to  VI,  Ui<?  protomaUc  apj»«iJa*-p* ; *,  ■>,  "‘f.  „ -*jf  of 

tcrjtlt«v  uf  Um  opUUuwoiua.  Itetweeo  ttte  la***  of  imJdl  j4T- 

au*l  behind  the  prosoiwriie  carapace  i*  aeru  lbs  tp,r,P,  \ 
geuitel  ooDitu.  (Orirfiual  by  Pickaid-Cambrl'lgv  a***1 1 ^ '' 

mctsatcraal  elements  gvuerally  dwling^i^hable  p^>. 

and  posterior  ends  respectively  of  the  large  mesos  : j^w 
sternum  underlying  the  proboscis.  Apiiendages  o» 
two  segments,  as  in  Pedipslpi,  but  are  lurnished  With  pow ^ 
and  are  retroverts.  Apjamdsges  of  2nd  pair  / —«  fur 

mouth,  but  freely  movable  and,  except  in  P0™!1'  i:vathe)^lP• 
nwhod  .ill.  . maxillary  lobar  tho  mt  of  ifa  1.^ 
tipped  with  a single  claw  and  quite  unmodified  >,c  r 


Digitized  by  Google 


ARACHNIDA 


541 


Remaining  pairs  of  apjiendages  similar  in  form  and  function,  each 
tipped  with  two  or  throe  claws.  Opisthosoma  when  segmented 
showing  the  same  number  of  somites  a a in  the  Pedipalpi ; usually 
unsegmentod,  the  pre-genital  eoraite  constricted  to  form  the  waist ; 
the  appendages  ot  its  3rd  and  4th  somitos  retained  aa  spinning 
mammilla!.  Respiratory  organs  (»e«  Fig.  83,*ty),  aa  in  the  Amblypygi, 
or  with  the  [wsterior  iwir,  rarely  the  anterior  pair  as  well,  replaced 
by  tracheal  tubes.  lutromitterit  organ  of  male  in  tho  apical  seg- 
ment of  the  2nd  proeomstic  api<cndagr. 

Rub-ordera.  M«w thebe  (see  nga  60  to  62 1.— Opisthosoma  distinctly 
segmented,  furnished  with  11  tergal  plates,  as  in  the  Amblypygi ; 
the  ventral  surface  of  the  1st  and  2nd  somites  with  largo  sternal 


Fio.  01. — l.ipkhtiuM  dmltor,  VsnUml 
view  with  th*  i-rosomatic  amwndajinN 
cut  short  excepting  tlie  chelicene  (i) 
whose  »Knrp  rntrovert*  are  seen.  Be- 
tween tho  bases  ot  the  pmsomatic 
limbs  an  anterior  and  a posterior 
eternal  pUU  (black)  an*  aeon.  1,  the 
uternutu  of  the  Dr»t  oplsthosomatic  or 
grnluk  aomite  eovenng  Ute  genttal 
aperture  and  the  drat  pair  of  luiig-noca. 
In  front  of  It  tb«  narrow  waivt  is 
form*]  by  the  soft  sternal  area  of  th.’ 
pnr  genital  somite  ; 2,  the  sternlle  of 
the  second  oplsthoaomstic  somite 
covering  the  posterior  pair  of  tuug- 
sscs  ; S mul  *,  the  spinning  sppci/'Is^e* 
< limbs)  of  the  opUthosoma  ; a,  Inner, 
h.  enter  renius  or  the  appendage;  11, 
sternita  of  the  eleventh  «*inlte  of  the 
Kpisthoeoms:  in  front  of  it  other  nidi- 
mentary  steruites ; on,  anus.  (Original 
aa  above.) 


plates,  covering  the  genital  aperture  and  tho  two  pair*  of  pulmonary 
s*u«s*,  the  sternal  plates  from  the  6th  to  the  11th  somites  rcpre- 
wnted  by  in  tegumental  ridges,  weakly  chitinized  in  the  middle. 
The  two  pair*  of  spinning  appendage**  retain  their  primitive  pasitiou 
in  tho  middle  of  the  lower  surface  of  the  opisthosoma  for  in  advance 
of  the  anus  on  the  3rd  and  4th  somites,  nach  appendage  consisting 
of  a stout,  inany-jointod  outer  branch  and  a slender,  unsegtuenUd 
inner  branch.  Frosoma  as  in  the  Mygalomorplue,  except  that  the 
nittwoternal  area  is  long  and  narrow. 

Fumily— Liphistiido!  (Lipkisiiw,  *Arthrdycom). 

Ruborderi.  OjW8thothel*(sce  Fig.  63). — Opisthosoma  without  trace 
of  separate  terga  and  stern*,  the  segmentation  merely  represented 
posteriorly  bv  slight  integu  mental  folds  and  the  sterna  of  the  1st 
and  2nd  somites  by  the  opercular  plates  of  the  pulmonary  Baca. 
The  spinning  appendages  migrate  to  the  posterior  end  of  the  opts* 
i bosom  a and  take  up  a position  close  to  the  anuB ; tho  inner 
branches  of  the  anterior  pair  cither  atrojihy  or  are  represented 
liomogenetirallr  by  a plate,  the  cribellum,  or  by  an  undivided 
membranous  lota,  the  colulus. 

Tribe  1.  Myg&lamorphec. — The  plane  of  the  articulation  of  the 
apiwudagnt  of  the  1st  pair  to  the  prueuma  (the  retrovert)  vertical, 
the  basal  segment  projecting  straight  forwards  at  its  proximal  end, 
the  distal  augment  or  fang  closing  backwards  in  a direction  sub- 
jttrallel  to  the  long  axis  of  the  body.  Two  paint  of  pulmonary  sacs. 


Kiii,  <n.-liplkUtiiu  dfwultor.  Lateral  view.  I to  VI.  a|>;<c<»la«(*  ««f  the 
]wo<oam  cut  off  at  the  banc;  nru'ar  tubercle;  pr.jyri*,  tlie  praf-KcaiUJ 
*u*nite;  1 aiv*i  2.  •teitiH**  of  the  nr*t  arwl  4*cuimI  upUtbiMomattc  wuiittva; 
Hand  4,  appendages  of  the  third  and  f.iurtli  opIatHosoluallc  MtnttM,  which 
ax*  the  spinning  organs,  an>l  in  this  sunns  occupy  their  primitive  position 
instead  of  migrating  t<>  the  anal  region  as  in  r-tlier  spiders  ; 6,  terglto  of  the 
fifth  oplatlnwmatic  souiite ; 11.  eleventh  iipUthoaoniatlc  somite  ; aa,  anu*. 
(Origuol.) 

Families  Thcmphosidic  i AvicxtUtrut,  I'oxil  other  in),  Barychelida* 
' b&rueheiu. *,  Phujiobtdh nr#).  Dipluridx  (Diplura,  Mturolhd/.), 

Ctcnmdrv  (Cteniw,  Afeiw reiti).  Atypidw  {Altfpus,  Caiommata). 

Tribe  2.  Arachnomorjilm*. — The  plane  of  the  articulation  of  tho 
appendages  of  the  1st  pair  to  the  prosoma  horizontal,  the  basal 
segment  projecting  vertically  downwards,  at  least  at  its  proximal 
end,  the  distal  segment  or  fang  closing  inwards  nearly  or  quite  at 
right  angles  to  the  long  axis  of  the  l tody.  Tho  jswterior  pulmonary 
(except  iu  Jff/pnrJtiJue)  replaced  by  tracheal  tubes  ; the  anterior 
mid  posterior  pairs  replaced  by  tracheal  lulu's  in  the  Caponiidie. 

Principal  families— Hypochilidn*  (I/tmoehUus).  Pvnaerid(B(/>y»- 
ffrra,  SfgtMria).  Caponiiche  {Cajnnia,  Nops).  Filistatid®  (FilisUUa). 
IHoboriilffl ( Uloboru*,  Dinopie).  Argiapidx (Nrphiia,  (JasUmcanihn ). 
Hiolcid*  (Photc us,  ✓frtema'i.  Agolenid*  ( Teymaria).  I.ycosidte 


{Lyeosa).  Clubionldju  (Ctuhiona,  (Hunt,  Spartusua).  Gnaphosidip 
( Onaphoaa,  J/anuJaa).  Thomisid*  ( Thomisut).  Attid*  ( SaUicn a). 
Uroctoid*  ( Uroctea).  Kreaidx  ( Eresus). 

Remarks  on  the  Aroma. — Th^  Spiders  are  the  most  numerous 
and  divereitied  group  of  the  Arachnida ; about  2000  apecies  are 
known.  No  noteworthy  fossil  spiders  are  known ; the  beat  pre- 
aerved  are  iu  amber  of  Oligoccne  age.  Protoi'xosa  and  Arthroly- 
com  occur  in  the  Carboniferous.  Morphologically,  the  spiders  are 


Pro.  «S.  — Wntrsl  view 
of  • n»)e  mygalomor- 
fihous  Hjjidt  r.  I to  11, 
lUe  aix  pair*  of  ]wo«k>- 
m&tic  appendagn*;  a. 
entmlatory  Appswtl'iR 
of  the  eeoond  append - 
*jrr ; 5,  process  of  the 
fifth  joint  of  the  third 
appendage ; M,  mouth  ; 
pro,  pioeternlie  of  the 
pro*jina ; w»,  uhh*o- 
•teniiteof  Lb*  prosoma: 
ritiMjTn  Hie  contact  of 
the  coxa  of  the  a»xth 
pair  or  lltnl*  beliind 
It : compare  Iiphiutiua 
(fig.  Cl)  where  thia 
does  not  occur;  jfj, 
lung  aperture ; jfu, 
genital  aperture;  a.anua 
with  a pair  of  l*r.k. 
wanlly  migrated  spin- 
nine  appendage*  <rti 
each  able  of  it ; com- 
pare the  position  of 
these  appendagee  In 
I.iphiatiu*  (Fig.  Cl.) 
(Prwn  Iankrster,  “ Ij- 
tiiuluu  an  Arachnid.") 


remarkable  for  the  concentration  and  specialization  of  their  structure, 
which  is  accompanied  with  high  physiological  efficiency.  The  larger 
species  of  Bird  s Nest  8pidera  (Aviculnrim),  the  onisthosoma  of  which 
iu  as  large  as  a bantam's  egg,  undoubtedly  attack  young  biids,  and 
M‘Cook  givos  an  account  oi  the  capture  itt  its  web  by  an  oidinory 
house  spider  of  a small  mouse.  The  “retrovort”  or  bent-back 
tirat  iwir  of  appendages  is  provided  with  a ooison  gland  opening  on 
the  lang  or  terminal  segment.  Spidere  form  at  least  two  kinds 
of  constructions — snares  lor  the  capture  of  prey  and  nests  for  the 
preservation  of  the  young.  The  utter  arc  only  formod  by  the 
female,  which  is  a larger  and  more  powerful  animal  than  the  male. 
Like  tho  acorpion*  the  spidere  have  a special  tendency  to  can- 
nibalism, and  accordingly  tho  male,  in  approaching  the  female  for 
the  purpose  of  fertilizing  her,  is  liable  to  tie  fallen  upou  and  sucked 


dry  by  the  object  of  his  attentions.  Tlie  sperm  is  removed  by  the 
male  from  the  genital  aperture  into  a spocial  receptacle  on  the 
terminal  segment  of  tho  2nd  prosomatic  appendacy.  Titus  hold 
out  at  some  distance  from  the  body,  it  is  cautiously  advanced  by 
the  male  spider  to  the  genital  aperture  of  the  female. 

For  an  account  of  the  courtship  and  dancing  of  spiders,  of  their 
webs  and  floating  linos,  the  reader  is  referred  to  the  works  of 
McCook  (30)  and  the  Feekhams  (31),  whilst  an  excellent  account  of 
the  nests  of  trap-door  spiders  is  given  by  Moggridgo  (33).  References 
to  svstematic  works  wiu  alao  be  found  at  the  end  of  this  article  (33). 

Order  4-  Palpigradi  = Microthslyphonida  (see  Fig.  6!5).  — Prowma 
covered  above  by  three  plates,  a larger  representing  the  dorsal  ele- 
ments of  the  first  four  somites,  and  two  smaller  representing  the 
dorsal  elements  of  tho  6th  and  6th. 
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It*  ventral  surface  provided  with  one  prosternal,  two  m**o- 
aterual,  and  one  metaatenial  plate.  Appendage*  of  lit  pair  eon- 
eiiting  of  three  segment*,  completely  chelate,  without  poieon 
glaud  ; of  2nd  pair  slender,  leg-like,  Upped  with  three  claws,  the 


(?  Iniromittent  organ  of  male  lodged  on  the  dorsal  side  ut  tin 
1st  pair  of  firoaomatio  appendages.) 

Families  — Hexiaopoaida*  (Hrjritoptul  Solpugida?  (SoJpsju, 
Rhtujoda\  Ualeodkl*  { Galtades). 


Ii  III  lVVvi**" 

Pnmwui 


OjpfcttMMN 


Fns.  <15.—  Kcenenia  wiirrihUU,  Grastii.  one  of  the  PsJpljjrsdL  A,  ventral  view 
of  proeotna  and  of  aoieriar  re>flon  of  opi«thoeotn>  with  the  spjw'iwiijtc#  CQt 
off  near  the  bean ; a eed  h,  ppastoruHe*  ; <•,  mcaoeternll* ; su'i  d,  inetsster- 
alt*  of  tbit  praitoiivB ; /.  ventral  Bo/fsee  of  the  pne-gcnltnl  *oinit* ; 9, 
iterolte  of  the  jiSmltal  ■omit*  (llrat  <>pi*lho«omaLie  somite),  H donttl  view, 

I to  VI,  iwtMiMiutic  app«n<Uce* ; 1 genital  »oinii*  (ttr*t  oplftbuBo- 

mntlc  bijthIUs).  C.  lateral  view.  I to  VI.  proeoai&tlc  appendages : a.  b,  <■, 
the  three  tergal  plnur*  of  tins  pmoina ; pnr-gtn,  the  prae-geniul  aotnlte  ; 

1 to  10.  the  ten  somite*  of  the  onistfroeoina.  I),  enellcera.  (Original 
draw.ng  by  Pocock  and  Plokard-Caioorhlge.  aOer  Hansen  and  ftorenaen.) 

boxni  segment  without  steruo-coxal  process  taking  no  share  in 
mastication,  and  widely  aepurated  from  its  fellow  of  the  opposite 
side  ; 3rd,  4th,  5th,  and  8tu  appendages  similar  in  form  to  the  2nd 
and  V>  each  other. 

Prolioania  free,  not  supported  from  below  by  either  the  prosternum 
or  the  basal  segments  of  the  a pondages  of  the  2nd  pair, 

OpMlnworua  consisting  of  only  ten  somites,  which  have  no 
tergal  and  sternal  elements,  the  pnc-genital  somite  contracted  to 
form  a '‘waist,"  as  in  the  I’edipnlpi  ; the  last  three  narrowed  to 
form  a caudal  support  for  tho  many -jointed  flagelliforut  telson,  as  in 
the  Urotricha.  Kuspirotory  organs  utmphind. 

Family — ivtcucniidic  ( Ktunen  ia  J. 

Itenuxrk*.  — An  extremely  tv  markable  minute  form  originally 
described  by  Hrvwi  (Mj  from  Sicily,  and  since  further  described  by 
HfUUen  (SB).  Kweutlj  the  genua  lias  been  found  in  Texas,  U.S.  A. 
Only  one  genus  of  the  order  is  known. 

Orders.  Solifuga  = Mycetophor®  {see  Figs.  66  to  Dorsal 
area  of  provmia  covered  with  three  distinct  platce,  two  smaller 
jv.prvsctiUitg  the  terga  of  the  5th  and  6th  somites,  and  a larger 
representing  those  of  tho  anterior  four  somites,  although  the 
reduced  terga  of  the  3rd  ami  4th  are  traceable  behind  the  larger 
plate.  The  latter  bear*  a |«ir  of  median  eyes  and  obsolete  lateral 
eves  on  each  side.  Sternal  element*  of  p'ro&oma  almost  entirely 
abHont.  trices  of  a pmstcninm  and  metasternum  alone  remaining. 
It  xstruni  free,  not  supported  by  either  the  proeteraum  or  the  luisai 
segments  of  the  appendage*.  Appendages  of  1st  jK»ir  large, 
chelate,  bhegnientcd.  articulated  to  the  sides  of  the  head-shield  ; 
appendage* of 2nd  pair  simple,  pediform,  with  protnuuble  (T  suctorial ) 
organ,  and  no  claws  at  tho  tip ; their  basal  segments  united  in 
the  middle  line  and  furnished  with  *t*mo  coxul  process.  Kemnin- 
iug  naira  of  anpendagos  with  their  basal  segments  immovably  fixed 
to  the  sternal  surface,  similar  in  form,  the  posterior  three  pairs 
tarnished  with  two  claws  supported  «»u  long  stalks;  the  basil 
segments  of  the  6th  pair  bearing  five  fair*  of  tactile  sensory  organa 
or  malkoh.  'Hie  pne-genital somite  >*  suppress**!.  Opisthowima 
comped  ...  tan  somites.  Respiratory  organs  tracheal,  opening 

“PJJ  “T  r '■  “1*T  “f  '•  »n.l  wmotimw  «!» 

.,1  th,  111.  «..nnt«  „f  th, ■ ..Plrtho.jmv  A su].|il.-i,je„,jirv  jmir  of 

“ ' "I  - "<»S  a,  U*1  «puMit  of  til,  1th  n , „f 

the  prosoma.  11  0 


FfU.  fil.—iitrftulrt,  ij.„  one  of  tlw 
iSulifUKit'.  Ventral  vfcw  with 
the  appendage*  cut  off  at  tafl 
ItHfur.  I in  VI,  praMBistle 

ipMBiliilfl ; *.  prowwiatin 

s’.ijina  or  a|H.rture  of  too 
trai.'liirat  Kj-auin ; 1,  Unit  ofil*- 
tlio«ofn*tic  aternlte  covering 
the  genital  apwtur*  0 *< 
jt-C'Hal  opiothuoomatlc 
covering  the  •eoond  jair  of 
Imchtml  apertuivs *sl ; rj»2.  Hi" 
third  pair  nf  trwliesl  apertures ; 
10.  tfi*  tenth  op4stbo*om**»« 

mmttn;  #m  the  ni.tl  np*,Ttnn*. 
(.  iriv'iiutl  by  Pickanl-Cawbriilgo 
-rid  l’neock.) 


A*.  -ClMaJj 


Ut  'll. 

"*w.  »*Z'£j** 

VI.  b"«*  VXiW-S 

.tiirl  lh»  lint 'Sic 
iilttc  with  Wlnf 

sal  Alnrmnt  of  . , y ,p- 

thiol  nn'l  of 

neoisgo*:  A 

app«"J^'  V the  pf-“'v‘ 

nuat  pb'  1 . p*3f 

beneath  vhwh 

t>.  10.  «T»t.  "***'  f & 

au<\  tenth  SJJ*^!0  (Orf- 

guul.) 


Kjo.  <A— I*, 
an#  of  tie  frilifns*. 
VnnUml  virw  to  »l»« 
L*gn  and  Hauls.  1 

in  vi.  ta«  H- 

bearing  BOttlUe 
tho  pnaona;  Bjwb 
I,  Hr»t  nr  jenitil 
MdUilto  of  the  <?«- 
ihoBcmu;  jt,  ntoof 
1 the  gwiiuU  »P* 
Hue ; *,  Uwrwi- 
trichi*]  sjeTUre ; 
P,  natMHT  trmrbea] 
apertnre  of  1h*  cpk*- 

thoBnna  In  vault 
S af  the  oplith> 
Brims : f*.  tncheti 
sptrtorv  In  BomiO1 5 
J \h6  opwUwaHM : 
a.  arius  (Vnvi  L*&- 
ka>trr,  "Uwdu*  ill 
Anctaid.*) 
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killed  material,  ami  ie  imperfectly  known,  though  the  presence  of 
the  coxal  gland*  was  determined  by  Macleod  in  1884.  The  pro- 
portionately enormous  chela*  (chclicerw)  of  the  tint  pair  of  appendages 
are  not  provided  with  poison  gland*  ; their  bite  is  not  veuotnoua 
(lalcodos  lias  been  made  the  means  of  a comparison  between  the 
structure  of  the  Arachnids  and  Hexapod  insects  by  Haeckel  and 
other  writers,  and  it  was  at  one  time  suggested  that  there  was  a 


Opialhornma  Pramovux 

Fio.  m.-OdUod*,  ip.,  one  of  the  Sollfugw.  I to  VI,  the  six  prosonatic 
limb*  cut  abort ; «>,  the  eye*;  b,  a,  demarcated  am*  of  me  cephaUc  or  Bret 
prosotaatfc  plate  corr**poodmg  respectively  U»  appendage*  I,  II,  III  and  to 
appendage  IV  (*e*  Hi*.  <X)  : d,  aecoo.1  plate  of  tlie  proaoraa-carry Lna  appen- 
dMM  V:  t,  third  plate  of  the  proaoioa -carrying  appendage  VI.  The  pr*. 
genital  somite  u iWnt  I,  Brat  somite  of  the  optetfaMoma ; 2 mcoihI  do. ; 
8,  proaoniatlc  tracheal  aperture  between  legs  IV  and  V ; 8 ar.d  S , opwtho- 
sot  ns  tic  tracheal  ajterturea ; 10,  tenth  opJathoeomaUc  aotuite ; an,  anua. 
(Original.) 


narrowed  in  front;  the  appendages  of  the  Ut  pair  small,  much 
narrower,  taken  together,  than  the  posterior  border  of  the  carapace. 
Serrola  on  movable  digit  of  appendages  of  1st  pair  fixed  through- 
out its  length,  and  broader  at  its  proximal  than  at  its  distal  end  ; 
the  immovable  digit  with  an  external  process. 

Family — Cheliferidae  {Cfuli/er  (Figs.  66,  67,  68),  Chiridium). 

,,  (iarypids  (Garypiu). 

Hub-order  b.  Hemictenodactyli.  — Dorsal  plate  of  prosoma  scarcely 
narrowed  in  front ; the  appendages  of  the  1st  pair  large,  not  much 
narrower,  taken  together,  than  the  posterior  border  uf  the  cars 


o pnr-gt*  1 2 3 
! 1 ? I • 


iYoMut  OpMkttoma 

Fk».  72.  —Caryptu  lUoralU,  one  of  the  Pwtudmrcrplono*.  Intent  view. 
I to  VI,  h**al  MginetUs  of  the  nix  prosomatie  appendage* ; c,  eyes ; prn^fftH, 
terglte  of  the  pnr-gruiUt  somite ; !,  genital  or  &r»t  opisthowmiaLic  somite ; 
i,  8,  10,  the  second,  third,  sod  tenth  somites  of  the  opUthaKim*  ; II,  the 
minute  eleventh  somite  ; as,  the  anus.  (Original.) 


genetic  affinity  between  the  two  groupe  — through  Gnleodee,  or 
extinct  form*  eimil.r  to  it.  The  eegmenUtion  of  the  proaom*  end 
the  fom  of  the  eppndegee  beer  a homonleetic  eunUerity  to  the 
head,  pro-,  meao-,  end  meto-thonut  of  a Hexapod  with  mandibles, 
maxillary  palps  and  three  pair*  of  walking  legs ; whilst  the 
omsthosoma  agree*  in  form  and  number  of  somites  with  the  ab- 
domen of  a Hexapod,  and  the  tracheal  stigmata  preseut  certain 
agreements  in  the  two  oases.  Reference  to  literature  (86). 

Order  6.  Pseudoacorpiones  = Chslonethl,  also  called  Chernetxdia 
<vx>  Figs  70  71,  72). — Proaoma  covered  by  a single  dorsal  shield,  at 
most  furnished  with  one  or  two  distichous  lateral  eyes  ; sternal 
dements  obliterated  or  almost  obliterated.  Appendages  of  the  1st 
lair  bisegmented  completely  chelate,  furnished  with peculiar  organ*, 
the  *rrula  and  the  lamina.  Appendages  of  2nd  jrnr  very  large  and 
completely  chelate,  their  basal  segments  meeting  in  the  middle  line, 


-I  l«k  70.  — s.urvpiu  Ufr'TuUs,  mi*  of  the 
Pseodoscrpione*.  Ventral  view.  I to  VI. 
prwomatU-  appendages  ; e,  sterao-rukd 
pmceee  uf  tn-  basal  segment  of  tlwi 
second  spi*iidage ; I,  sternlte  of  tlir 
irmiital  or  l! ml  optathoeomatta  somite; 
the  prw-.-niUl  soanlte.  though  repre- 
seated  by  a tergiim,  has  no  separate 
sternal  plate ; 2 and  8,  « tern  it  SB  of  llw 
second  and  third  *orolte*  of  the  opUtlio- 
anmt.  «a<'h  ahowing  a tracheal  stigma; 
10  ahd  ll,  itenntea  of  the  tenth  and 
eleventh  somites  of  the  ; 

as,  ssue.  (fhiginal  by  Poeock  ami 
IVkanl-Caxn  bruilgo. ) 


Pin.  71.-*«arjfp*s  lUorall*,  <wie  cif 
the  I'wudoacxirploneB.  Dorsal 
view.  I to  vi,  the  prewimatte 
appenilitgt'B  ; o,  eyes  ; p nr-pe*. 
].ni--genilal  somite  ; 1,  trrgiteof 
the  genital  or  first  opistlioao- 
matic  somite ; 10,  tanrtin  of  the 
tenth  somite  of  the  oblsthosoma: 
11,  the  eranasrent  eleventh 
smulte  of  the  nedsthosoua ; an, 
anus.  (Original.) 


a»  in  the  Uropygi,  and  provided  in  front  with  membranous  iip-like 
wm-vasea  underlying  the  proboscis.  Appendages  of  the  3rd,  4th, 
nth,  and  6th  pairs  similar  in  form  ami  function,  tipped  with  two 
daws,  their  basal  segments  in  contact  in  the  median  ventral  line. 
The  pne-genital  somite  wide,  not  constricted,  with  large  tergal 
plate,  but  with  its  sternal  plate  small  or  inconspicuous.  Oja*- 
thoeoma  composed,  at  least  in  many  eases,  of  eleven  somites,  the 
11th  Somite  very  small,  often  hidden  within  the  10th.  Reapiratorv 
organs  in  the  term  of  tracheal  tubes  opening  by  a pair  uf  stigmata 
in  the  2nd  and  3rd  somites  of  the  opiathosoma.  Intromittcut 
organ  of  male  tierie-ath  sternum  of  the  1st  somite  of  the  opiathosoma. 

Sub-order  a.  Paneteuodactyli.  — lK»r*ul  plate  of  proaoma  (carapace) 


pace.  The  Herrula  or  the  movable  digit  free  at  it*  distal  end, 
narrowed  at  the  base ; no  external  lamina  on  the  immovable 
digit 

Family  Oblsiidw  [Obitium,  Pxudobxnum). 

,,  Chthoniidir  {Chthonius,  TridtncfUhoniuM). 

Rtmaria.  The  Book -scorpions — so  called  because  they  were,  in 
old  times,  found  not  un frequently  in  libraries— are  found  in  rotten 
wood  and  under  stones.  The  niiuilarity  of  the  form  of  their  ap- 
pendage* to  those  of  the  Boorpions  suggest*  that  they  are  a 
degenerate  group  derived  from  tlie  latter,  nut  the  large  size  of  the 
pne-gcnital  somite  in  them  would  indicate  a connexion  with  forms 
preceding  the  scorpions.  Reference  to  literature  (87). 

Order  7.  Podogona  = Msridogastr*  (toe  Figs.  73  to  76),— Dorsal 
area  of  proaoma  furnished  with  two  shield*,  a larger  behind  repre- 
senting, probably,  the  tergal  elements  of  the  somites,  and  a smaller 
iu  front,  which  is  freely  articulated  to  the  former  and  foldB  over  the 


PM  73.. 

KartrKii,  ono  of  the 
I\jilc«u!ia.  Dorsal 
view  of  male,  m- 
larval  Bvn  time* 
linear.  Ill  to  VI, 
the  thin!,  fourth, 
tilth,  and  sixth  ap- 
pemlajCM  of  tlie  pro- 
toma  ; a,  movable 
(hmprd)  aclerite  (»o- 
csllea  hood)  over- 
hanging  the  Qr»t 
j«ir  of  appendsfiaa ; 
fc,  ftued  terpi  of  tlie 
pruaoma  followed  hy 

w w th'-  opUthosonw  of 

four  somite* ; a*,  anna;  K,  extremity  of  tho  fifth  appendaa*  «>f  the  male 
inoditted  to  sobsirre  oopolatloo.  (Original  ilrawtug  hy  l'ocock  and  Pickanl- 
Cam  bridge.) 


j iitijH-ndagc*  of  the  1st  jmtr.  Ventral  area  without  distinct  atcnial 
! tiliite*.  Appendages  of  1st  i»ir,  tri -segmented,  completely  chelate. 
Appcndagsi  of  2nd  jwir,  with  their  basal  segments  uniting  in  tho 
middle  lme  below  the  month,  weakly  chelate  at  apex.  Append- 
ages of  3rd,  4th,  5th,  and  6th  mini  similar  in  form  ; their  basal 
segment*  in  contact  in  the  middle  line  and  immovably  welded, 
except  those  of  the  3rd  {«ir,  which  have  been  pushed  aside 
so  that  the  base*  of  the  2nd  and  4th  pairs  are  in  contact  with 
each  other.  A movable  membranous  joint  between  the  proaoma 
and  the  optothofloms,  the  generative  aperture  opening  upon  the 


Pic.  74.  — Cryptmtemma  A'amln. 
•nteri'ir  *»p**'’t  of  the  praMUM 
»ltl>  the 1 ‘ hood  " reo loved  1 1«  I V, 
fir*t  to  fourth  »p!*-ndW*  of  the 
pixwi-roft ; n,  basal  sr-zinMit  of  the 
Miccmd  nalrofappeiMUc**  maetiaR 
it*  fellow  in  the  middle  llw  (*** 
Pijj.  r3)i  fOiiffinat  >1 'awing  by 
Pucock  and  Pickard- Cambridge. ) 


vcnttol  «idx  of  the  mcmbiue.  I'n.-«eniul  «>niito  rappnMMxl ! the 
Oiuthnoma  ooneietlng  of  only  four  vieihle  loniltei,  m odditum 
to  • tabular  nutt  round  the  anal  orifiee.  K..|«mtorv  orptne 
unknown.  Intron.itt.nt  owu  of  male  plwed  «t  the  duul  euu  or 

1 h V*m  iTv^^ryl'toeteni  nil  If  frjnUotfrnimoi  t-Jnlhroaenartiu) 

Cttriwiiiferous.  . , . ,«  t...e 

ntmarkt  on  the  /Vh-yonn. -Tl.e  nnn.r  given  to  this  nin.ll  hut 
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remarkable  group  has  reference  to  the  position  of  the  male  intro- 

Fin.  75.  Crvptoatenma  KanehU, 
one  of  ttoe  Fod<*ona.  Van- 
ml  view,  t to  VI.  the  i Ax 
poini  of  anpsndaKe*  of  the 
rirnsotna.  til*  lent  three  cut 
I.  t,  »,  4.  the  four 
MHO  its-*  of  the  optrthoaom* ; 
n.  Iiooil  oierh*nKin«  the  lint 
jinir  of  tfptBfafn;k  poaitlon 
of  the  genital  orifice;  e,  port 
«if  3rd  ipjwidan;  d,  worth 
segment  of  Sod  appendage. 
Observe  that  the  lw.«al  ««- 
merit  of  appendage  III  do« 
u*  meet  It*  fellow  in  the 
middle  line.  (Original  draw 
mg  by  Pocock  and  Pickard- 

Cambridge.) 


mittent  organ  (Fig.  78,  z\  They  ore  araall  degenerate  animals 
with  a relatively  linu  integument.  Not  more 
than  four  species  and  twice  that  number  of 
ajircimens  aro  known.  They  have  been  found 
in  West  Africa,  and  South  America.  A fact  of 
sjiccial  interest  in  regard  to  them  i«  that  the 
genua  Anthracomnrtus,  from  the  Coal  Measure*, 
appears  to  l»  a member  of  the  same  group.  The 
name  CrypUwtcrtiiua,  given  to  tlio  first-known 
genus  nf'the  order,  described  by  Gu4rin-M4n<- 
villa,  refers  to  the  supposed  concealment  of  the 
eyes  by  the  movable  cephalic  sclerite.  Reference 
to  literature  [38]. 

Order  8.  Opilionea  (ae©  Fig.  77). — Dorsal  area 
of  proaoma  covered  by  a single  shield  bearing  a 
pair  of  madlan  eyea,  or  one  or  two  pairs  of  lateral 
eyes.  Sternal  elements  much  reduced.  Append- 
ages of  1st  pair  large,  three  segmented,  and  com- 
pletely chelate  ; of  2nd  pair  cither  simple  and 
pediform,  or  jueluMiaik*  and  subchelate  ; of  re- 
maining four  pairs,  similar  ill  form,  ambulatory  in  function. 
Mouth  lying  far  back,  the  basal  segment  of  the  2nd.  3rd,  and 
sometimes  of  the  4th  pairs  of  nppmdages  furnished  with  aterno- 
coxal  (maxillary)  lobe.  Opiathoaoma  confluent  throughout  its 
breadth  with  the  proaoma,  with  the  dorsal  plate  of  which  its 
anterior  tergal  plate#  are  more  or  leas  confluent ; nine  opisthosomatic 
somites  traceable ; the  generative  a)»erture  thrust  far  forwards  be- 
tween the  basal  segments  of  the  6th  or  5th  and  6th  appendages. 
Pnc-gunitul  somite  suppressed.  Rospirutorv  organa,  tracheal  Open- 
ing by  a pair  of  stigmata  situated  immediately  behind  the  basal 
Ni-gmenht  of  the  6th  pair  of  apiwmlogi-ft  on  what  is  probably  tin* 
sternum  of  the  3rd  opisthosomatic  somite,  and  also  in  some  cases 
upon  the  5th  segment  of  the  legs. 

Intromittent  organ  of  male  lying  within  the  genital  orifice. 

Sub  order  a.  Laniatorcs. — The  area  between  the  mouth  below 
and  the  basal  segment#  of  the  appendages  of  the  1st  |»ir  above 
oi-cupiod  by  two  unpaired  skeletal  pieces,  the  elupeun  and  labrum. 
Sternal  an-a  of  proaoma  occupied  by  a relatively  long  and  very 
narrow  sclerite,  composed  of  prosternnl  and  nietastemal  elements, 
and  lying  between  the  coxa*  of  the  appendages  of  the  5th  i«ir,  ami 
interposing  between  the  mouth  and  generative  orifice ; tne  latter 
lodged  between  the  basal  segments  of  the  appendage*  of  the 
6th  piir.  Appendage*  of  2nd  pair  strong,  generally  spiny,  and 
armed  with  a jniwerful  claw.  Appendages  of  3rd  and  4th  pairs 
armed  with  a single  daw ; those  of  5th  nml  6th  with  tw-o  claws. 
Sterno-coxal  process  of  3rd  pair  of  uppendagte  coalesced  with  the 
basal  segment ; that  of  the  4th  pair  not  or  acarcely  developed. 

Principal  families— Oonylcntid*  {Gonpleplrs,  Qoniosoma). 

Biantiaw  (.Jiiantes). 

Epedanidui  (,  Epedanus,  Acrobunus). 

Aasamiidie  (.tenmm,  l'lwplns). 

Oncopodidtc  (Qaeojnts,  1‘ditnu*). 

Ooametidjc  ( C\ «mrlus). 

Sub-order  b.  Palpatores.  —Resembling  the  Laniatorcs,  but  with 
the  sternal  area  of  prosnma  very  short,  the  im-tosternal  sclerite 
represented  by  a short  transverse  plate  more  or  leas  overlapped 
by  the  forwardly-projecting  sternal  element  of  tho  opisthosonm 
that  covers  the  genital  orifice  and  intervenes  between  the  bins  1 
segments  of  tho  appendage*  of  the  5th  and  0th  pair*.  Hie  genital 
orifice  thus  lisa  far  forwards,  close  behind  the  mouth  and  on  a 
level  with  the  space  between  the  basal  segments  of  the  appendages 
of  the  5th  pair.  Apiwttdages  of  2nd  pair  small,  weak,  in  no  sense 
prehensile,  uiwpincd,  the  daw  weak  or  absent  * the  3rd  6th  pairs 
of  appemlagc*  armed  with  a single  claw.  Sterno-coxal  process  of 
3rd  appendage  movablv  articulated  ; a similar  lobe  generally  present 
on  basal  segment  of  4th  appendage. 

Principal  families — Phalangiid®  (Phulangium,  Liohunun). 

Nemastomidie  ( Xcmastomu,  Ischyrojwil is), 
Trogulido:  ( Trotvhts,  Anelasmoctphafus). 


Pin.  70.  — Crypto- 
«fmma  JTarmK. 
Extremity  of  the 
llftb  |wir  of  ap- 
pendages Of  tlie 
firmsln  for  cohj- 
ptu  ■*<>«  with  that 
of  the  male  K in 
Fig.  73. 


Sub  order  e.  Anepignathi.—  Basal  segment*  of  appendages  of  2nd 
pair  meeting  in  tho  middle  line  acre**  the  area  that  lie*  betetee 
the  mouth  below  arid  the  basal  tegmenta  of  the  appendagm  of  tw 
1st  pair  above,  to  the  jurtial  or  total  exclusion  of  the  unfeird 
skeletal  pieces,  known  aa  the  clypou*  and  labrum.  Ocnitai  ariire 
lying  between  the  basal  segments  of  the  apjwndagwi  of  the  6th  pair, 
and  separated  from  tho  mouth  by  a relatively  long  spore  ccrapid 
by  the  inner  extremities  of  the  Iwaol  segments  nf  the  3rd.  4th, 

l U Fio.  T7.-3»|hwn*»  »•■ 

A warntmu,  cue  of  tte 

OpiltooM ; after  TV.- 
relL  Etterpd.  A, 

I dona)  rte* t V>  VI, 

U UiR*lipn»o«ktk  sp- 
ill ; B|  wenri 

IV  visa  of  thn  pTT»un» 

V end  of  Itei  tint  ion i U 

0 of  the  epbtfwwa 

with  the  *ni»T;l«T. 

V|  I to  VI  cut  off  st  m 

0 base ; «,  tiwteal 

■tipns;  a*,  ■siUUry 
pence**-*  >if  the«n»» 
of  the  third  pair  of  sj- 
twniUffca  I t>  pteW 
apertum.  C,  vmjUsJ 
snrfcee  of  the  prr*:iw 
and  eplsthoMB* ; «. 
tracheal  sUoa:  k 
Ustaomita  b,l*Vf* 
vie*  of  Ihr  toil 
•rcund  nsirof  ii-y'id 
agw.  B,  Ul-ral  ^ 

0?  the  vhals  ted?  »»* 
two  Bwt  apped*-*«- 
<Kowitic  IV  hukari 
lh«  dorsal  elrawte  ot 
the  pn*om*  late  » 

, wiirie  jd»te,  *t>4  « 

those  of  the  oplstWwna  Into  an  Imperfectly  iw«meut#d  pl*w  cuf.Uxm 
with  that  of  tiie  pfososaa. 

5th,  and  6th  pairs  of  appendages,  the  sternal 

e^nt.  Appondii^eB  oTtod-dth  p.in  *«>  «">»«.  fm3n"' 

sometimes  called  also  Daddy-loiigleg*,  uit  i 0^ial  nf 

and  very  long,  easily -detached  h-ga.  The  intronnU  iu  ^ 

the  m.l7.re  Lurkibl,  for  t),«r  ^ 

ponfluencu  of  tile  reifioM  of  the  body  end  tli  ^ fr, 

tun.  from  their  typi«l  position  «;  «• »U«  < 

OpilionM  Mm  to  haul  on  from  the  Sptdere  to  the  Mit«. 
to  litereturo  {39V  . ™.  -Qj  ._  DrrriitiO. 

Order  t.  Rhyochoetomi  - Acam  (•«?«• 

Areolmids  rawmblinit  the  OpiiioTire  in  nw  T 

but  chiefly  dietinguiehnWe  from  them  *>v  »>»  < jrkan,  M]il„i  n 

Tiie  toral  eegmenta  of  the  »pl«.'ndeg«  of  tho  ] 

the  middle  line  behind  the  mouth  ; ttami  n (t,.m0-  ,n.l 

flth  i«ii»  are  widely  separated  «nd  imt  . . ,pe  n,1*i»io!T 

(maxillary)  lobee,  and  take  no  ahare  ui  ™***^'”" 'd,k,  prtmitire 

utijjmata,  when  praeent.  belong  to  the  .npr-h 

segmentation  of  the  opiathoaoma  haa  > 

"'Suborder  a. 

by  n rontinuouely  chitmiu-d  domal  and  utimlar  »“trB 

typically  opening  hr  rtmumta  *^.„™dag«. 

(aoetabuln)  of  the  3rd,  4th.  Stb  .nd  nth  I*m>  g J 

Family  — Oribatida!  {Onto a,  A‘I>VU'"Z  like  tliateftke 
Suborder  b.  ^toetipmata.— Intqpmi  l ^ ^riplulU  jilcatrf 
Cn-ptostigmato.  Tracheae  opening  "V  1 gth  |*w,T  ^ 

above  and  lwhuid  tho  ho»  of  the  4th  or  6tb  or 

apiwndogM.  uie(J — G»mMida-  (ftew  ^’7^]' 

Argasiihe  ( A rpM,  - 

Ix,.tid,e  ciroeto.  if 

Suborder  r.  fWijnnda.rIntrgnn»mt  Jrft, 
npecinl  edrritce,  th<we  on  the  ventral  in 

niijum-ntlv  reprraonting  the  basal  eegmenta  " whiok  th»r 

tli  akin.  • Tracl.cm,  exe.pt  in  lk«  1“'"  ‘1^])  clem  f <* 
are  atrophied,  opening  by  a ixur  of  jd'h  , niand]bW  . 

above  the  iu-«  of  tbc  antien.lagee  of  “T, *“ 1 ivin.«K*M  • 
Familiee — Tromnidiid.e  . Trimbul «*.  TM’t" 
Hydrachnidw  (//pdraeAno, 

Halacaridie  ( Halamrta,  Up**"*™ 

Rdellidm(Wr/hi.  AVpoder).  fern* 

Sub-oider  d.  Atigmata.—  Degenerate,  mwy  ^ 
approeehtng  the  Pnatigmntn  in  the  idea  '(  l . . ^ 

neleritcs  add  the  noftnea.  of  the  .km,  hut  with  tne 

•y^-F^t^Tvroglyphid 

Sunxiptidie  (.Vnrroph-i,  pw" 

Sub-oider  e.  Verm'/ermia.  - Degenerate  atm- 
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forma  with  the  body  produced  posteriorly  into  un  unnulatcd  caudal 
prolongation,  and  the  3rd,  4th,  5th,  and  (5th  j»aira  of  appendage* 
abort  and  only  three-jointed. 

Family  — Demodicida?  [Demodcx). 

Sub  order  f.  Tetrapotla. — Degenerate  atracheatc  gall-niitcs,  in 
which  the  body  is  produced  posteriorly  and  anuulated,  a*  in 
Itmoilex,  but  in  which  the  appendages  of  the  3rd  and  4th 
jiairs  arc  long  and  normally  segmented,  and  those  of  the  5th 
ami  6th  pat re  entirely  absent. 

Family — Eriophyidie  i Eriophges,  Phyllocrndcs). 

Remarks  on  the  Rhynehostouii.  — The  Acari  include  a nurntar  of 
forma  which  are  of  importance  and  special  intercet  on  account  of 
their  parasitic  habit*.  The  ticks  (Ixodes)  are  not  only  injurious 
an  blood-suckers,  but  are  now  credited  with  carrying  the  germs 
of  Texas  cattle-lever,  just  as  mosquitoes  carry  those  of  malaria. 


Flu.  7ft,— Uf4<tKfr»f  nUldlAsintti.  one  of  the  Acari : after  Thorell.  En- 
larged fifteen  time*  linear.  A,  latent  view  with  appemlacM  III  to  VI 
removed ; 1,  plate  covering  the  wbul*  iloml  area,  representing  the  flanl 
Urrst  icIcritM  of  the  proaoen*  and  ortsthoaonw ; 2,  MmlUrly-fonned  ventral 
plate;  s,  tracheal  atlgtna.  It,  dorwal  view  of  the  urns  animal;  II  to VI, 
•mad  to  sixth  pairs  of  apprii' luges.  The  firet  (air  of  appeeidsflea  both  in 
this  an. I in  C are  retract**].  C,  ventral  view  of  the  same  ; II  to  VI  am  in  D; 
«,  if-tiiUl  orillce  ; h,  ao'is ; c,  unit  mi  lwvil  — gmentii  of  the  MKOOd  pair  of 
*Mwnda«as;  d,  txual  segiaent  of  the  sixth  proaotnatfe  appendage  of  the 
right  Tho  rest  of  th*  appendaga,  a*  also  of  app.  III.  IV.  atul  V,  has 
been  cut  away.  (Original  drawing  by  Peacock  and  Pfcaaid-Ouabridga.) 

The  itch-insect  (Sa  reopt  es  scabiei)  ia  a well-known  human  parasite, 
so  minute  that  it  waa  not  discovered  until  the  end  of  the 
18th  century,  and  “the  itch”  was  treated  medicinally  as  a rash. 
The  female  fntrrows  in  the  epidermis  much  as  the  female  Trap-door 
Spider  burrows  in  turf  in  araer  to  make  a neat  in  which  to  roar  her 
young.  The  male  does  not  burrow,  but  wander*  freely  on  the 
surface  of  the  skin.  Demodex  Mliculorum  ia  also  a common 
|anuit«  of  the  sebaceous  glands  of  the  skin  of  the  face  in  man,  and 
w frequent  in  the  skin  of  the  dog.  Many  Acari  are  pansitk  OQ 
marine  and  freshwater  mollusc*,  and  others  aro  found  on  tho 
feathers  of  birds  and  the  hair  of  mammals.  Others  have  a special 
faculty  of  consuming  dry,  powdery  vegetable  and  animal  refuse,  and 
an*  liable  to  multiply*  in  manufactured  product*  of  this  nature, 
■uch  os  mouldy  cheese.  A species  of  A cams  is  recorded  as  infesting 
a store  of  powdered  Btrycnnine  and  feeding  on  that  drug,  so 
poisonous  to  larger  organisms.  Reference  to  literature  (40). 

Authorities  cited  by  numlw-rs  in  the  text.  — L 8txai*s- 
Ilt'UKHEiM  (as  reported  by  MM.  Ricstcr  and  Sanson  in  an 
appendix  to  the  sixth  volume  of  the  French  translation  of 
Meckel*  Anatomy,  1829}.— 2.  UiCKEsrUL  “ Limulua  an  Arach- 
nid,’’  Quart.  Journ.  Micr.  Sei.  vol.  xxi.  N.S.  1881.  — 3. 
Idem.  “On  the  Skelctotrophic  Tissues  of  Liinulus,  Scorpio,  and 
Mygalc,”  Quart.  Journ . After.  Sei.  vol.  xxiv.  N.S.  1884. — 4- 
Idem.  Trans.  Zool.  Soc.  vol.  xi.  1883.  —5.  LaS'KKSTF.R  and 
Bourne.  “Eyes  of  Li  null  us  ami  Scorpio,”  Quart.  Journ . Micr. 
Sei.  vol.  xxiii.  N.S.  Jan.  188th — Milne- Edwards,  A. 
“Recherche*  aur  l'anatomie  d«s  Li  mules,"  rars.  Sei.  NaL  5th 

aerie*,  Zoologic,  vol.  xvii.  1878.— 7.  Owen,  Richard.  “Anatomy 
of  the  King-Crab,"  Trans.  Linn.  Soc.  Land.  vol.  xxviii.  1872. — 
8-  KuaiKotTTB.  “ Development  of  Liinulus  longisjana,"  Journal 
of  the  Science  College  of  Japan,  voL  v.  1892. — 9.  Brauer.  “ De- 
velopment of  Scorpion,”  Zeitschrifl  far  teiss.  Zoologit,  vol.  lix. 
1895.  — 10.  Hansen.  “Organs  and  Characters  in  Different 
Orders  of  Arachnid*,”  Entomol.  Mot  del.  vol.  iv.  pp.  137-149. 
--11.  Watasr.  “On  the  Morphology  of  the  Compound  Eyes 
of  Arthropods,”  Studies  from  the  Biolog.  Lab.  Johns  Hopkins 
Vriversity,  vol  iv.  pp.  287-334. —12.  Newport,  Georoe. 
“ Nervous  and  Circulatory  Systems  in  Myriapoda  and  Marrourous 
Arachnids,”  Phil.  Trans,  ‘pro,.  Soc.  1S43.  — 13.  Lankkster. 
"Coxal  Glands  of  Liinulus,  Scorpio,  and  Mygalc,”  Quart.  Journ. 


| After.  Sei.  vol.  xxiv.  N.S.  1884.— 13a.  Patten  and  Hazkx. 
“ Development  of  the  Coxal  Glands  of  LimuluV  Journ.  of 
Morphology,  vol.  xvi.  1900. — 13b.  Bernard.  “Coxal  Glands  of 
| Scorpio,"  Ann.  and  Mag.  Nat.  Hist.  vol.  xii.  1893,  p.  55.— 14. 

| Denham.  “Testis  of  Limulus,”  Trans . £inn.  Soc.  1882. — 10. 
Laxkehter.  “Mobility  of  the  Spermatozoa  of  Limuhu*,"  Quart. 
Journ.  Micr.  Sei.  vol.  xviii.  N.S.  1878. — 16.  Korschklt  and 
| Hf.IDEB.  EntvicksI u ngsgeseh iehtc.  Jena,  1892.  Hague  citata. — 
j 17.  Laurie.  “The  Embryology  of  a Scorpion,"  Quart.  Journ. 
Micr.  Sci . vol.  xxxi.  N.S.  1890.  aud  “On  Development  of  Scorpio 
fulvipes,"  ibid.  vol.  xxxii.  1891. — 18.  Lankester  (iiomoplasy 
•tnd  H ontogeny).  “On  the  Use  of  the  term  Homology  in  Modern 
Zoology,"  Ann.  and  Mag.  Nat.  Hist.  1870. — 19.  Idem.  “De- 
generation, a Chapter  in  Darwinism,"  1878,  reprinted  in  the 
.Advancement  of  Science,  Macmillan,  1890. — 80.  Idem.  “ Liinulus 
an  Arachnid,”  Q.  J.  Micr.  Sci.  vol.  xxi.  N.S. — 21.  Claus. 
“ Degeneration  of  the  Acari  and  Cluadficatiun  of  Arthropod*,” 
Anscigcr  d.  k.  k.  Akad.  IP  if  sen.  Wien.  1885;  see  also  Ann. 
and  Mag.  Nat.  Hist.  (5)  vol.  xvii.  1886,  |».  304,  aud  vol.  xix.  p. 
i 225.-82.  LindstbSm,  0.  “Researches  on  the  Visual  Organ*  of 
the  Trilobites,"  A'.  Svenska  Vet.  Akad.  Handl.  xxxiv.  No.  8,  pp. 
1-86,  Pis.  L-vi.  1901.— 22*.  ZtTTEL.  American  edition  of  his  Paltc- 
ontology  (the  Macmillan  Co.,  New  York),  where  ample  references 
to  the  literature  of  Trilobitie  aud  Euryptini  will  Ik?  found  ; also 
reference*  to  literature  of  fossil  Scorpions  aud  Bidders. — 23.  IloEK. 
“ Report  on  the  Pycoogonida,”  Challenger  Expedition  Reports, 
1881.— Meinebt.  “ Pycnogonida  of  the  Danish  Ingolf  Expedition," 
voLuL  1899.— Morgan.  “Embryology  and  Pnylogeny  of  the 
Pycnogooids,”  Biol.  Lab.  Baltimore,  vol.  v.  1891. — 24.  BOURNE, 
A.  G.  “The  Reputed  Suicide  of  the  Scorpion,"  J'roe. 

1 Bog.  Soc.  vol.  xlii.  pp.  17-22. — 28.  Lank  ester.  “ Notes  on 
j M>me  Habits  of  Scorpions,"  Journ.  Linn.  Soc.  Zool.  vol.  xvi. 
j p.  455,  1882. — 28.  Huxley.  “Pharynx  of  Scorpion,"  Quart. 
j Jmtrn.  Micr.  Sci.  vol.  viii.  (old  series)  1860,  p.  250.  — 

I 27.  POCOCK.  “How  and  Why  Scorpions  hiaa,  Natural 
; Science,  vol.  ix.  1896.  Cf.  idem.  "Stridulating  Organs  of 
1 Spiders,”  Ann.  and  Mug.  Nat.  Hist.  (6),  xvi.  pp.  230-233. — 28. 
j hlUEPOLIX.  Das  Thierreick  (Scorpioncs  cl  Pcdipalpi),  Berlin, 
1899. — Peter*.  “Kin*  neue  Kintheilung  <iar  Skorpione,"  Mon. 

. tkad.  iris*.  Berlin,  1861. — PococK.  “ Classification  of  Scorpions," 
Ann. and  Mag.  Nat.  Hist.  (6 1 xii.  1893.— Thorell  and  LindstrGm. 
“ On  a Silurian  Scorpion, " Kongl.  See  ns.  Vet.  Akad.  Handl.  xxi.  No. 
9,  1885.— 29.  Cambridge.  0.  P.  “A  New  Family  (Tartarides)  and 
Genus  of  Theljrphonidea,”  Ann.  and  Mag.  Nat.  Hist.  (4)  x.  1872, 
p.  413. — Cook.  **  Hubbard  ia,  a New  Genus  of  Pedipalpi,’* 

I'coe.  Entom.  Soc.  Washington , vol.  iv.  1899.— Kraei*olin.  Ihts 
Thierreick.  Berlin,  1899.— Thorell.  “Tartarides,  Ac."  A nn. 
Mas.  Gcnom , vol,  xxvii.  1889. — 30.  M'CoOK.  American  Spiders 
' and  their  Spinning  Work.  3 vol*.  Philadelphia,  1889-93.— 81. 
PlCKHAM.  “On  Sexual  Selection  in  Spiders,”  Occasional 
Papers  Nat.  Hist.  Soc.  Wisconsin,  vol.  i.  pp.  1-113,  1889.— 32. 
MoooiUDOE.  Hunting  Ants  and  Trap-Door  Spiders,  1873. — 33. 
ItEUTKAU.  Arch.  f.  Naturgesch.  vol.  xl  viii.  pp.  316-62. — Idem. 

: Same  journal,  1875,  p.  235,  and  1878,  p.  351. — Cambridge,  0,  P. 
i “Arancidea”  in  Bio  login  Centr.  America  ita,  vols.  i.  and  ii. 

! London,  1899. — Keysbrlino.  Spinnen  Amerikas.  Nuniljerg, 

1 SS0-92.— PococK.  “ luphistiua  and  the  Classification  ofSpiders,” 
Ann.  ami  Mag.  Nat.  Hist.  (6)  x.  1892. — Simon.  Hist,  w at.  ties 
Araimies,  vols.  i.  and  ii.  1892,  1897. — Wagner.  “ L'indnstrie 
ties  Aruneina,"  Mem.  Acad.  Si.  iWUrsbou rg. — Idem.  “I js  mm? 
<les  Araignees,"  Ann.  Sei.  Nat.  vol.  vi. — 34.  Gramsi.  “Intorno 
ad  un  nuovo  Arsenide  artrogastro  (Kamsnia  mirabilis),  Ac."  Boll. 
Soc.  Rut.  Ilal.  vol.  xviii.  1886.  — 38.  Hansen  and  Sorensen. 
“The  Order  Palplgrodi,  Thorell  {Kxnenia),  and  its  Relati"»8hi|u 
with  other  Arachnida,"  Ent.  Tidskr.  vol.  xviii.  pp.  233-240, 
1898. — Kraepolin.  I*ns  Thierrtich.  Berlin,  1 901.— 38.  Bernard. 
“ Com  par.  MorphoL  of  the  Galeodidie,”  Trans.  Linn.  Soe.  Zool. 
vol.  vi.  1896,  ibigue  citata . — Dl' For R.  “ Galeodes,”  Mrm.  pris. 
Acad.  Sci.  Paris,  vol.  xvii.  1862.—  Kkabpolin.  Ikts  Thierreick. 
Berlin,  1901. — PococK.  “Taxonomy  of  Solifugw,"  Ann.  and 
Mag.  Nat.  Hist.  vol.  xx.— 37.  BaleaM.  “Voyags  an  Venezuela 
(PseudoBcorpione*),"  Ann.  Soc.  Entom.  France,  1891,  pp.  497-522. 
— 36.  GCBRIX «M ENEVILUL  JtcV.  Zool.  1838,  p.  11.— KaRSCH. 
“ Uet»er  Crx'ptostcmma  Guer.”  Berliner  Entom,  Zntschnft, 
xxx viii.  pp.  25-32,  1892.— Thorell.  “On  an  apparently  new 
Arachnid  belonging  to  the  family  Crgpiostemmultt*  Wsstv. 
Bihang  Stenskn  Vet.  Akad.  Handhgar,  voL  xvii.  No.  »,  1892. 
—39.  Sorensen.  “ Opilion**  laniatores,”  Nat.  Tidskr.  (3) 
vol.  xiv.  1884.— Thorell.  “Opilioni,"  Ann . Mus.  Genova, 

vol.  viii  1676.  — 40.  Berleke.  “Acari,  Ac.,  in  Italia  rsperti.’ 
Padova,  1892.— 1 Ca  nest  ROM.  Aearofauna  Italian a.  l'adova, 

1885.  — CaNEBTRONI  and  Kraxer.  “Demodicidse  and  Sar- 
coptid*"  iu  Das  Thierreick.  Berlin,  1899.— Michael.  “ British 
Oribatid*,”'  Rag  Soc.— Idem.  “Gribatirhe"  in  Das  Thicrrdch. 
Berlin,  1898.—  Idom.  “ TYogrews  and  Present  State  of  Know- 

ledge of  Acari,”  Journ.  Bog.  Micr.  Soc.  1894. — NaLEI’A. 
“ Pliytoptidsc,”  iMs  Thicrrdch.  Berlin,  1896.—  Thouessart. 
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*4  Classification  dw  Acarion*,”  Rev.  Sci.  Xat.  de  I'oucA,  p.  289, 
1892. — Waqner.  Embryonal  Eat  trick.  txm  Ixodes.  St.  Ictors  • 
burg.  1893.— 41.  Bkutkau.  “Coxaldruaen  dor  Arachniden, 
Sitzb.  Xiedcrl.  Gtttlhch.  1885.  -42.  PaTTRN.  44  Brain  and  Sons© 
Organs  of  I.imula8,"  Quart.  Jwum.  Mi c.  &i.  vol.^xxxv.  1894  : sc* 
*l»o  his  “ Origin  of  Vertebrates  from  Arachnids,  tbid.  vol.  xxxi. 

Authorities  not  cited  by  numbers  in  the  text M 

Lung-books.—  Bkktkavx.  “Le  poumon  det  Axachmdes,  La 
Cellule,  vol.  v.  1891. — Jawaeowskl  “Die  Entwick.  d.  aageun. 
Lunge  bei  dor  Arachniden,”  Zeitsch.  wits.  Zool.  rol  lviiL  1394. 
— Maclbod.  “ Rccherohes  sur  la  structure  ct  Is  signification  do 
Lappa  roil  respiratoire  des  Arachnide-s,”  Arch.  Biologic,  vol.  v. 
188-L— ScuhkiuIR,  A.  “ Melanges  Ann rhuologiquea,”  in  TdbUtUs 
ZooU*Mues,  vol.  ii.  p.  135,  1892. — Simmonh.  ° Development  of 
Lunif  in  Spiders,”  Artur,  ■fount.  Science,  vol.  xlviii.  1894.  Coxal 
glands : — Bkutkau.  44  Ueber  die  Coxsldrosen  der  Arachniden," 
Sitzb.  d.  Xiedtrl.  Omllack.  1885.  —Low an.  “Alto*  und  neues 
iiber  das  Nenhridium  (die  Coxaldni9e)  der  Arachniden, ’’  Byd.  tot 
de  Dierkundt,  voL  xiv.  1887.—  Maclbod.  “ Qlande  cuxalc  ohex 
lea  Galeodes,"  Bull.  Acad.  Belg.  (3)  vol.  viiL  1884.— Pelsknkkr. 
14  On  the  Coxal  (Hands  of  Mygale,”  /'roc.  Zool.  Soc.  1885.— Tower. 
“The  External  Opening  of  the  brick -red  Clauds  of  Limulus, 
Zool.  Anuiyer,  vol.  xviii.  p.  471,  1895.  Entostemito  : — SciUM- 
kkwitscii.  44  Ban  and  Entwiek.  des  Endostcrnitesder  Arachniden." 
Zool.  Jahrb.  Anal.  Abtheil.  voL  viii.  1894.  Embryology : - 
Balfour.  14  Development  of  the  Araneina,"  Q.  J.  Micr.  Set.  voL 


xx.  1880. — Kinoslf.y.  “The  Embryology  of  Lunulas,”  Joum. 
Morphology,  vole.  viL  and  viiu— Kuhwodts.  “ Development  of 
Araueina,"  Jour tt.  Coll.  Sci.  Unit,  of  Japan,  vol  iv.  11:90. 
— LocY.  44  Development  of  Agelena,”  Bull.  Mu*,  llarwrd,  vol 
xii.  1885.— Mkisi  unikoff.  “ Embry  ologie  d.  Sconooo,*'  Znt. 
tries.  Zool.  vol.  xxi.  1871.—  Idem.  “ Embryo).  Chelifer,  Jcit.vu*. 

I Zool.  vol.  xxi.  1671.  — Schimkewitsch.  "DMloppemeat  d«* 
Araignfoe,”  Archives  d.  Biologic,  vol.  vu  1887.  Sense  organ* . 
— Bbrtkau.  44  Sinneeorgaae  der  Spittnen,’*  Arch.  f.  nuira. 

\ Anal.  voL  xxvii.  p.  569,  1886.  - OftABBR.  ‘‘V****** 
Tracheateu  Auge,”  Arch.  /.  mil*.  Anal,  rol  xvU.  18. 

UuENACHKR.  tJcbororgane  der  Arthropvden.  Ootluigen,  1BRI. 

KlSBIKOVTB.  44  Lateral  Eyes  of  Sniders."  Zool.  Am.  vol  vie. 
p.  381,  1891.  — PCRCKLL.  44  rhalangtoen  Augen,  zw<- 

' Anzciger,  vol.  xr.  p.  461.  . . 

Oener&l  work,  <m  Arachnid.  t-Bl.ASCHAkD.  "Lea  Anchmdm 
I in  L organimtion  da  rtgne  wsiwaf.— 0*U««T.  Bfclintte 

sur  1m  Aracbuides.”  Ann.  Sci.Jial.{,)  nj.  nm- 
C.  Din  Arachniden,  18  Tola.  Nuraberg,  1831  to 
KkvsEKLISO,  and  SoaESSKK.  Ihe  dr^««end“bv*£ 
Niirnberg,  1871-80.  PococK.  A™h*ato  »/  Muhlnt* 
Lundou,  1900. — Idem.  “On  African  Arachnid.  m free, 
and  Ain.  and  Mag.  Xat.  Mid.  1S9M000.  -Sines.  X« 
nuir,  de  la  France.  7 vola.  Can.,  1874-81.— Thomli-  Aw 

nida  from  the  Oriental  Region,  Ann.  Mat-  Grnmn,  lm  ro  ■ 


Arad,  Old,  a tnunici|>al  town  of  Hungary,  on  the  I 
river  Maros,  145  miles  S.E.  of  Buda|>e3t ; capital  of  the 
county  of  Arad ; a well-equipped  modem  town,  with  a 
considerable  trade,  including  a large  distillery.  After  the 
surrender  of  Gdrgey  at  VilAgos,  the  thirteen  captured 
Hungarian  genu  nils  were  hero  put  to  death.  A statue 
of  liberty  lias  been  erected  to  their  memory,  and  the 
anniversary  of  their  death  is  annually  celebrated  with 
groat  solemnities.  There  is  a museum  composed  of  relics 
of  the  war  of  national  independence  of  1848-49.  Popu- 
lation in  1901,  55,987  ; of  the  neighbouring  village  of 
New  Arad,  G044. 

Araguay,  River.  See  Amazon. 

Arakan.  This  division  of  Lower  Burma  on  the 
eastern  seaboard  of  the  Bay  of  Bengal  continues  to  be 
divided  into  four  districts — Akyab,  Northern  Arakan  Hill  | 
Tracts,  Saudoway,  and  Kyaukpyu,  which  name  has  been 
substituted  for  the  older  Ramri.  Its  area  is  18,540  square 
miles,  and  the  population  in  1891  was  673,190.  The 
population  at  the  time  of  its  annexation  in  1 826  did  not 
exceed  100,000.  In  1898-99  there  were  4014  villages, 
and  the  revenue  paid  was  Its. 23,83,406.  Akyab  re- 

mains the  only  town  of  importance  in  the  division.  Of  the 
11,865,600  acres  in  the  division,  6,207,270  acres  are  not 
capable  of  cultivation,  and  in  1898-99  only  800,720  acres 
were  cultivated.  The  great  proportion  of  the  cultivable  but 
not  cultivated  area  was  in  the  Northern  Arakan  Hill  Tracts 
district,  which  is  under  a superintendent,  who  is  usually 
a police  officer  with  headquarters  at  Paletwa.  The  area 
of  the  Hill  Tracts  is  5233  square  miles,  with  a population 
in  1391  of  14,627,  and  containing  317  villages.  Of  the 
population  13,039  were  aborigines — mostly  Chins,  1204 
wore  Buddhists  and  Jains,  3G6  were  Hindus,  and  18  were 
Mahonunedans.  Only  10,451  acres  were  cultivated  out  of 
the  total  area  of  3,349,120  acres.  The  rainfall  at  Paletwa 
in  1898-99  was  12391  inches.  Sixty-five  police  maintain 
order  in  the  district. 

Aral  (Kh  vajlkzm,  Abal-DENOHIz),  a large  lake  of 
Central  Asia,  situated  to  the  E.  of  the  Caspian  Sea, 
between  43s  41'  to  46’  45'  N.  lat.,  and  58’  19'  to  61*  47’  E. 
long.,  and  by  its  area  the  second  inland  salt  sea  of  the 
world.  It  covers  26,166  square  miles,  and  has  nearly  the 
same  length  as  width,  namely,  about  170  miles,  if  its 
northern  gulf  (Kichkinc-Denghiz)  bo  loft  out  of  accounts 


Its  depth  is  insignificant,  attaining  222  feet  onl)  in  * 

depression  ii.  the  north  west,  ami  90  feet  in  the  mi<W 

thit  notwithstanding  it*  wide  area  it 

times  as  much  water  as  Lake  Leman.  It*  ^ * 

feet  above  the  Caspian  (Tillo),  about  160  feet  show 

the  ocean. 

There  is  no  doubt  thst  in  recent  historical  tiro  Uks  i ^0“ 
s much  grastcT  extension  than  it  b*»  now,  a itarreais 

area  is  diminishing  at  a rapid  rate.  8 ^Ifl’dcd  about  53 nek* 

that  its  north-eastern  gulf,  Sary  chaganak,  pro  ^ 

farther  than  it  doe.  now,  and  line  » 
dorlT  heard  in  1S20  from  the  hirghli  “•“•'J-  ^ ^ ,be 

the  lake  reached  some  bill*  which  are  now  10  miles  trc.ni  to 
Horanrer^the  large  Aibughir  (tall  « *- -g « ^2.’  £ 
wti  full  of  water  in  185S,  is  now  quite  dry,  , _jf  in 
most  western  brain'll  of  the  Amu,  *h'c&  t Mfinitr  ef  "> 
1848  and  1859,  has  quit,  dried  «p  «m«.  ot!j 

water  ia  much  less  than  that  of  the  . aIl  l the  Lake 

0 012  of  aalt  (only  0 006  of  chlonde  of  *^™nl  B. 

free/ea  every  year  for  a great  " bicli  wa  for  • 

opinion  that  Lake  Ara!  periodical!)  d-  Pi  , ' i,^s  more  and 

long  time  countenanced  uy  Mesteni  geog  p ’ (je;ii  ti.t  it  a 
more  of  ita  probability  now  that  it  y ninci1  („ti,« 

relatively  recent  jerioi  lh*  C“P“"  ®^A  “ v,umuDic,ted  with 

eastward  than  It  does  now,  and  thst  Lake  writer  » 

it  through  the  Sary-jUmyah  depresswn.  Ti 
even  inclined  to  think  that  heaidea  tins  • |,i,1M1cal  tinna 
with  tho  Caariian,  Lake  Aral  mayhare  twen,  c„,ii»u,  du- 

connected  with  the  Mortvyi  hulluk  t>  ■ . deprts»iee 

charging  part  of  its  water  into  that  i ML  th m a) ih^  J ;,k„ 
of  the  Ust.lfrt  plateau,  which  is  marked  ) b>„  Iren 

(Chumyabty,  Aamantai,  Ac-).  In  tliia  nm ^ A jeD|iiuso»i. 
caailv  confounded  with  a gulf  of  ^ j . V“!J  1Kat.pliocenc  ht»» 
That  the  level  of  lake  Ant  «“«*>“£ . r>"0' 
iB  proved  by  tho  Ending  of  shells  of  their  a (he  lt  II 
Pccten  and  Mytilus  in  the  Kara-kam,  33  b ^ eveo  «}' 

altitude  of  70  feet  above  its  present  krel,  and  whj  Jbi 
200  feet  .by  Syevertsoff ; aee  MnshketofTs  7 it,  rapid 

of  Lake  Aral  belong  to  fraah-watcr  i|wcies,  “d a 
tributaries  the  interesting  Aru(di.r*p».-Sur,  n l j,  very 
surrivu!  from  the  Tertiary  epoch,  u fm“d-  ‘6”  » riy  w 

productive,  and  about  1000  tons  of  mu  , *^r  ti,e  lake  *re 

1 Vurkeatan,  Mere,  and  even  Kuaria.  ***%"£&*  I7«» 
uniuhahited,  and  the  nearest  aettlemenU  are  a gutH 
inhabitants),  35  miles  east,  on  tho  Syr,  and  Chunroi 

' in  th«  delta  of  the  Amu.  fr  ff*» 

I " Authokitika.— ' The  modeni  works  “J, f°tb«  A®B" ® 
I acription  of  Lake  Aral,"  and  KaulbaRs  (#ri«e.  >*•'7 

! Zapiski  of  Russ.  Gcogr.  Soc„  1st 
(? rimm’h  Studies  of  the  Aral-Ctupian  ^ ifrST.— 

“Fishing in  Luke  Aral,”  in Izvestia,  * rKh  bibli^ 
j MuattuKTorP,  TurlMWa,  voh  i.  1886,  which  contain,  r ^ ^ 

| graphical  indication* 
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Aral -Caspian  Region  (or  Depression)  h the 
name  wliielx  is  given  by  geographers  to  the  lowlands  in 
the  east  of  the  Caspian  Sea,  and,  by  extension,  to  all  the 
territory  comprised  between  the  Lower  Volga,  the  Aral- 
Irtyxh  water-parting,  the  Dzungamn  Aktau,  and  the 
Hindu  Kush.  These  were  also  the  limits  given  to  it  in 
an  excellent  work  on  the  geo-botany  of  this  region  by 
the  Russian  botanist,  BorsclioC  (See  Transcaspian 
Territory.)  Owing  to  its  iqiecial  geological  structure 
and  vegetation,  the  general  asjiect  of  its  steppes,  ex- 
posed to  the  powerful  disintegrating  agency  of  the  wind, 
and  its  sandy  deserts  alternating  with  prairies  and 
oases  (see  Kara  kum),  it  represents  a distinct  geogra- 
phical type.  Large  amis  are  covered  with  the  character- 
istic Arnl-Caapian  deposits,  which  spread  as  a thin  layer, 
attaining  a maximum  thickness  of  90  feet,  but  are  very  much 
destroyed  by  the  rivers,  which  have  often  changed  their 
courses  in  recent  times,  and  by  the  winds,  which  freely 
blow  over  this  flat,  open  territory.  They  attain  their  fullest 
development  in  the  part  of  the  Aral-Caspian  region  which 
lies  to  the  east  of  the  Caspian  Sea,  and  consist  nearly  always 
of  a yellow-grayish  clay,  occasionally  taking  the  character 
of  a more  or  less  compact  sandstone  of  the  same 
colour.  Their  typical  fossils  are  shells  of  species  still 
living  in  both  the  Caspian  and  the  Aral,  but  in  the  shallow 
parts  of  them  only ; namely,  according  to  Mushketoff, 
Card  turn  edule , L.,  Dreyssena  poiymorpha,  V.  Bened., 
Aenitna  lituruia,  Eichw.,  Adacna  vilrea,  Eichw.,  I/ydroiAn 
ikujnal Ut  L.,  in  the  Kara  • kum ; and  Lithoylyphus 
cusp  i us,  Krynitz.,  Hydrobia  ttaynal is,  Anudunta  ponderosa, 
Pfr.,  and  the  sponge,  Metachnikowia  tuberculata. , Grimm, 
in  the  Kyzyl-kum.  All  these  are  inhabitants  of  the 
littoral  zone,  and  only  the  L ithoyl yjfi us  ca  spins  is  found 
at  greater  depths,  not  exceeding,  however,  100  fathoms  in 
the  Caspian  Sea.  The  exact  limits  of  the  great  Aral- 
Caspian  Poet- Pliocene  Sea  are  not  yet  settled,  except  in  the 
north-west,  where  the  Ergheni  hills  of  the  Kalmyk  steppe 
are  a distinct  barrier.  As  to  its  northern  limits,  the  same 
Aral-Caspian  deposits  are  known  to  exist  80  miles,  but 
not  more  than  from  130  to  200  miles,  north  of  Lake  Aral. 
They  quite  certainly  do  not  cross  the  Aral-Irtysh  water- 
parting.  Their  eastern  limit  lies  some  100  miles  from 
Lake  Aral,  but  Severtsoff  maintained  that  they  extend 
also  into  the  drainage  area  of  Lake  Balkhash  (q. v\  In 
the  south  the  same  deqtosits,  containing  the  same  species 
of  Cardium,  JJreyssena,  Neritina,  and  Hydrobia , are  known 
to  spread  without  interruption,  160  miles  from  Lake  Aral, 
as  far  as  the  Bala-ishem  wells,  in  the  Sary-kamysh  depression 
(whose  surface  is  below  the  level  of  the  Caspian),  and  up 
the  Uzboi  for  100  miles  from  the  Caspian.  As  to  their 
exact  extension  up  the  Amu  and  the  Syr,  it  is  not  yet  known. 

It  is  thus  concluded  that  the  Aral-Caspian  twain  had,  in 
Post-Pliocene  times,  a very  wide  extension,  but  that  it 
contained  very  largo  islands — Ust-Urt,  &c. — which  divided 
it  into  several  jwrts,  its  eastern  portion  communicating 
with  the  western,  but  by  one  or  two  narrow  straits. 
These  channels,  which  were  formerly  taken  for  old  beds  of 
the  Amu-daria,  have  only  dried  up  at  a recent  epoch,  and 
most  probably  they  oxisted  in  historical  times. 

Sc*  Musukctofp's  Turkestan,  St  Petersburg,  1686,  where  all 
indications  of  literature  are  given.  (p4  a.  K.) 

Aran  Islands,  South ; three  islands — Inish- 
more,  Inislunaan,  and  Inisheer — lying  across  Galway  Bay 
on  the  W.  coast  of  Ireland.  The  Congested  Districts 
Board  has  of  recent  years  made  efforts  to  improve  the 
condition  of  the  inhabitants,  especially  by  introducing 
better  methods  of  fishing.  A curing  station  has  been 
established  at  Killeany.  Population  about  3000. 

Ararat,  (1)  Assyrian  Urardhu , the  country  in  which  I 


thu  Ark  rented  after  the  Deluge  (Geu.  viii.  4),  and  to  which 
the  murderers  of  Sennacherib  tied  (2  Kings  xix,  37 ; 
Isaiah  xxxvii.  38).  The  name  U rardhu,  originally  tiiat  of 
a principality  which  included  Mount  Ararat  and  the  plain 
of  the  Araxes,  is  given  in  Assyrian  inscriptions  from  the 
I 9th  century  B.c.  downwards  to  a kingdom  that  at  one 
time  included  the  greater  |mrt  of  the  later  Armenia.  The 
native  name  of  the  kingdom  was  /Hainan,  and  its  capital 
was  Dhttspa*,  now  Van.  The  first  king,  Sarduris  I.  (circ. 
833  B.c.),  subdued  the  country  of  the  Upper  Euphrates 
and  Tigris.  His  inscriptions  are  written  in  cuneiform,  in 
Assyrian,  whilst  those  of  his  successors  are  in  cuneiform, 
in  their  own  language,  which  is  neither  Aryan  nor  Semitic. 
The  kings  of  Biainas  extended  their  kingdom  eastward 
and  westward,  and  defeated  the  Assyrians  and  Hittites. 
But  Sarduris  II.  was  overthrown  by  Tiglath  Pileser  II. 
(743  B.C.),  and  driven  north  of  the  Araxes,  where  he  built 
Armavir,  Armauria.  Interesting  specimens  of  Biainian 
art  have  been  found  on  the  site  of  the  palace  of  Rosas  II., 
near  Van.  Shortly  after  645  b.c.  the  kingdom  fell,  possibly 
conquered  by  Cyaxares,  and  a way  was  thus  opened  for 
the  immigration  of  the  Aryan  Armenians.  The  name 
Ararat  is  unknown  to  the  Armenians  of  the  present  day. 
The  limits  of  the  Biblical  Ararat  are  not  known,  but  they 
must  have  included  the  lofty  Armenian  plateau  which 
overlooks  the  plain  of  the  Araxes  on  the  north,  and  that 
of  Mesopotamia  on  the  south.  It  is  only  natural  that  the 
highest  and  most  striking  mountain  in  the  district  should 
have  been  regarded  as  that  upon  which  the  Ark  rested,  and 
that  the  old  name  of  the  country  should  have  been  trans- 
ferred to  it.  According  to  the  Babylonian  account  of  the 
Deluge,  the  resting-place  of  the  Ark  was  “ on  the  mountain 
of  Nizir,"  which  some  writers  have  identified  with  Mount 
Rowanduz,  and  others  with  Mount  Elburz,  near  Tehran. 
The  Kurds,  Syrians,  and  Nestoriaus  regard  Jebcl  Judi,  on 
the  left  bank  of  the  Tigris,  near  Jezire,  as  the  mountain. 

Sayce,  44  Cuneiform  Inscriptions  of  Lake  Van,"  in  Journal  of 
Royal  Asiatic  Society,  vola.  xiv.,  and  xxvi. — Uaifuo, 

Histoire  ancienne  des  pcuples  at  f Orient  dastique,  tom.  lit  Leo 
Empires,  Paris,  1899.— Articles,  “Ararat,”  in  Smith's  Dictionary  of 
the  Bible,  Hastings’  Dictionary  of  the  Bible,  and  Encyclopedia 
BibHca. 

(2)  Ararat,  Armenian  Afassis,  Turkish  Egri  Dayh, 

“ Painful  Mountain/*  Persian,  A'oA-i-A'uh,  “ Mountain  of 
Noah,'*  is  the  name  given  to  the  culminating  {>oint  of 
the  Armenian  plateau  which  rises  to  a height  of 
17,100  feet  above  the  sea.  The  massif  of  Ararat  rises  on 
the  north  and  east  out  of  the  alluvial  plain  of  the  Araxes, 
here  from  2500  feet  to  3000  feet  above  the  sea,  and  on 
the  south-west  sinks  into  the  plateau  of  Bayczid,  about 
4500  feet.  It  is  thus  isolated  on  all  sides  but  the  north- 
west, where  a col  about  6900  feet  high  connects  it  with 
a long  ridge  of  volcanic  mountains.  Out  of  the  massif 
rise  two  peaks,  “ their  bases  confluent  at  a height  of  8800 
feet,  their  summits  about  7 miles  apart."  The  higher, 
Great  Ararat,  is  “a  huge  broad-shouldered  mass,  more  of 
a dome  than  a cone”;  the  lower,  Little  Ararat,  12,840 
feet,  on  which  the  territories  of  the  Tsar,  the  Sultan,  and 
the  Shah  meet,  is  M an  elegant  cone  or  pyramid,  rising  with 
steep,  smooth,  regular  sides  into  a comparatively  sharp 
peak”  (Bryce).  Both  peaks  are  entirely  composed  of 
igneous  rock,  but  all  eruptive  activity  has  long  ceased. 
On  the  north  and  ivest  the  slopes  of  Great  Ararat  are 
covered  with  glittering  fields  of  unbroken  neve.  The  only 
true  glacier  is  on  the  north-east  side,  at  the  bottom  of  a 
large  chasm  which  runs  into  the  heart  of  the  mountain. 
The  great  height  of  the  snow  line,  14,000  feet,  compared 
with  the  average  of  the  Alps,  8500^9000  feet,  is  due  to  the 
small  rainfall  and  the  upward  rush  of  dry  air  from  the 
plain  of  the  Araxes.  The  middle  zone  of  Ararat,  5000- 
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11,500  feet,  is  covered  with  good  pasture;  the  upper  and  bold  operators  possessed  of  Urge  resources,  while  the* 

• f % r . l!s!  - t 1.  n nil  shaaod  otfon  ullOOIIIlth  in  fl  rtimnwirptfl 


lower  zones  are  for  the  most  port  sterile.  Many  traditions 
connected  with  the  Deluge  gather  round  Ararat.  The 
garden  of  Eden  is  placed  in  the  valley  of  the  Araxes; 
Maraud  is  the  burial-place  of  Noah’s  wife ; at  Arghuri,  a 
village  near  the  great  chasm,  was  the  spot  where  Noah 
planted  the  first  vineyard,  and  here  were  shown  Noah’s 


who  have  small  means  often  succumb  in  a commercial 
crisis.  As  regards  foreign  exchange  and  bullion,  arbitrage 
operators  stand  on  a fairly  safe  foundation,  the  fluctua- 
tions being  slight  and  involving  little  or  no  risk,  although 
they  yield  a very  small  margin  of  profit.  In  fact  arbitrage 
between  London  and  the  continent  of  Euro\»e  has  dwindled, 


rst  mill  utl C WCIB  ouvtvu  — v~..  - . - 

vine,  and  the  monastery  of  St  James,  until  village  and  , owing  to  competition,  to  almost  vanishing  point,  bet 
monastery  were  overwhelmed  by  a fall  of  rock,  ice,  and  operations  with  distant  countries  such  as  WaMMp 
snow,  shaken  down  by  the  earthquake  of  1840.  Since 
1856  Ararat  has  been  climbed  by  Bryce  (1876),  Markoff 
(1888),  Butuchow  and  Lynch  (1893). 

Bryce,  Transcaucasia  ami  Ararat , 4th  ed.  1896.— Lysch,  | 

Armenia.  London,  1901.  (c.  W.  W.) 

Ararat,  a municipality  and  reUway  station  in  ; ^lird^n Tvporta'  to  Great  Britain  of  India 
Australia,  \ictona,  in  the  county  of  Ripon,  131*  jjohtal  . h }yn  and  wheat  These 

miles  N.W.  of  Melbourne,  with  which  it  is  connected  produce,  such  aa  cott  , tea,  k .J  ’ mrjvm, 

(„''i  I.,  rail.  — aa'S  ,f  Indi,  M lb,  -..E-s.  'll* 

: sin. — «-  «"■ — -."if 

wine  is  made.  The  district  also  yields  the  best  timber  in  j 
gTeat  quantity.  Granite,  bluestone,  limestone,  and  slate 
abound  in  the  neighbourhood.  It  lias  a large  lunatic 
asylum,  and  is  an  assize  town.  Altitude,  1072  feet. 

Rainfall  (14  years),  24 ‘37  inches.  Population  (1881), 

2740;  (1891),  3151;  (1901),  3580. 

Arasf  Amjr«,  a river  which  rises  in  the  Bin-geul 
Dagh,  south  of  Erzertim,  and,  after  flowing  eastward  

through  the  territories  of  Turkey  and  Russia,  forms  the  which  would  arise  in  the  absence  of  the  arbitrageur, 
boundary  between  Persia  and  Russia.  It  formerly  joined  ^ the  system  of  arbitrage,  based  on  principles  which  arc 


and  mainly  profitable.  Arbitrage  with  India  eooasU 
chiefly  in  buying  bills  of  exchange  in  London,  such  as 
India  Council  rupee  bills  amounting  to  about  16  million* 
sterling  annually,  and  commercial  bills  drawn  againrt 
goods  exjiorted  to  India.  The  counter-oj>eration  cwuwts 
purchasing  in  India,  for  short  or  long  delivery,  sterling 
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not  be  carried  on,  and  she  would  have  to  revert  to  e 
primitive  system  of  barter.  The  same  advantages  arc 
afforded  to  her  vast  trade  with  China  and  Japan,  with  the 
material  difference  that  the  supply  of  Government  count* 
bills  is  confined  to  the  Indian  trade.  The  balance  of  trade 
with  all  countries  is  generally  settled  by  specie  sbipmer.  , 
hence,  with  the  Far  East,  silver  and  gold  pay  “ 
important  part  in  arbitrage.  . . . ♦ 

It  is  impossible  to  imagine  the  difficulties  and  confusion 

...  1 * t aUre  nrkltrawtir.  It 


the  Kur,  but  since  1897,  when  it  changed  its  lower  course, 
it  has  run  direct  to  the  Kiz.il  Agach  Bay  of  the  Caspian. 

Arauan.  See  Sahara. 

Arbcla,  now  Erbil,  a small  town  east  of  the  Tigris, 
in  the  Mosul  vil&yet.  The  battle  in  which  Alexander 
defeated  Darius  was  fought  at  G&ugamela,  on  the  Bumodua, 
now  Khazr  Su,  a tributary  of  the  Greater  Zab,  and  not  at 
Arbela.  In  the  14th  century  the  Christians  were  massacred 
and  almost  exterminated.  Population,  4000. 

Arbitrage.—  Arbitrage  is  the  term  applied  to  the  made  bv  the  Arbitration  Act,  18^9.  Thi» 
system  of  equalizing  prices  in  different  commercial  centres  it  should  be  noted,  is  an  express  code  as  o p 
by  buying  in  the  cheaper  market  and  selling  in  the  dearer.  I in  all  arbitrations — subdivides  its  subject  ma  jj 

These  transactions,  or  their  converse,  are  mainly  confined  | headings : — I.  References  by  consent  out  o c<  » 
to  stocks  and  shares,  foreign  exchanges,  and  bullion  ; and 
are  for  the  most  jiart  carried  on  between  London  and  the 
Continental  capitals,  and  largely  with  New  York.  When 


the  necessary  outcome  of  successful  commerce, 
renders  vast  operations  possible,  and  greatly  facilita 
enormous  British  export  and  import  trade, , tvhfie  i » “T 
taining  those  international  connexions  which  term  ^ 
secure  general  peace  and  prosperity. 

Arbitration.— since  the  publication  of the . 
edition  of  this  work  the  law  aa  to  arbitration  baa,  - 
England  and  Scotland,  undergone  wnudeiabfe  w* 
tion.  The  principal  change*  in  the  E^l^law  have  U« 


headings : 

References  under  order  of  court.  „ irst 

I.  Rtftrauet  by  Content  out  of  Court.  H 


matter  to  be  dealt  with  is  the  submission.^  A subiui»>"» 
is  defined  as 
by  both  pa 

present  or  tuture  amerences  w _ ,#  ^ 

particular  arbitrator  is  named  in  it  or  not.  " w 


prices  in  London  are  affected  by  financial  or  political  is  defined  as  a written  agreement  (which  nmst  be 
causes,  all  other  markets  are  sooner  or  later  influenced,  as  by  both  parties  or  their  authorized  agen  s) 

future  differences,  to  urbitr.t.00,  -Wtarj 


submit 


prior  to  the  Act  of  1889,  (a)  an  agreement  to  refer . 
generally,  without  naming  the  arbitrators,  _ „uiloll>L 
irrevocable,  and  ail  action  lay  for  the  breach  of  > ^ 

the  court  could  not  compel  either  of  the  parti 
under  it;  (4)  an  agreement  to  refer  to  “ kt^  that 
trator  was  revocable,  and  if  one  of  the  partu-.  ^ 
particular  arbitrator’s  authority  he  could  ^ ^ k„-t 


London  is  the  banking  and  financial  centre  for  the  com- 
merce of  the  world.  It  may,  however,  also  occur  that 
some  local  event  of  importance  initiates  a rise  or  fall  in 
a particular  market  which  must  ultimately  affect  other 
countries.  For  instance,  a revolution  or  a threat  of  one 
in  France  would  immediately  depress  all  French  securities, 
and  by  exciting  the  fears  of  capitalists  would  stimulate 
transfers  of  funds  and  raise  all  the  exchanges  against 

France.  

In  ordinary  times  those  engaged  in  arbitrage  operate  to  submit  to  it ; (c)  when,  however,  the  **!?»  flc 

with  A VOn,  Klitall  ntarinn  ref  i.m.C,  rTTl. „ — A 1 A_!l i J ..J  ...am  tO  carry  _ 

ment 

enables  ujs-nuore  io  close  transactions  with  amazing 

rapidity,  while  competition  reduces  the  margiu  of  profit  I a provision  which  gave 

to  a minimum.  Operations  in  American  stocks  and  ’ 

shares  are  carried  on  between  London  and  New  York  on 
a vast  scale,  while  transactions  in  African  mining  shares 
are  undertaken  to  a considerable  extent  between  London 
amt  Pans.  rhe  frequent  fluctuations  in  the  prices  of 
the  latter  securities  offer  a largo  and  fruitful  field  to 


n might  De  mao=.. --  tl|t 
the  court  power  toaia*^ 
[>ames  in  tne  tnai  oi  ns  case,  and  to  enforce  t e 
the  arbitrators ; ('!)  the  statute  3 and  * 1 J .^rtiruUr 

an  end  to  the  power  to  revoke  the  authon  % 

arbitrator  after  the  reference  to  him  ha  under 

rule  of  court ; and — a liability  which  ex»  <-  ^ 

the  Act  of  9 and  10  Will  III.  c.  15— any  P**°n 
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the  appointment  of  an  arbitrator  after  the  submission  had 
been  made  a rule  of  court  might  be  attached.  The  Arbi- 
tration Act,  1869,  provides  that  a submission,  unless  a 
contrary  intention  is  expressed  in  it,  is  irrevocable  except 
by  leave  of  the  court  or  a judge,  and  is  to  have  the  same 
effect  in  all  respects  as  if  it  had  been  made  an  order  of 
court.  The  object  of  this  enactment  was  to  save  the 
expense  of  making  a submission  a rule  of  court  by  treating 
it  as  having  been  so  made,  and  it  leaves  the  law  in  this 
position,  that  while  the  authority  of  an  arbitrator,  onco 
appointed,  is  irrevocable,  there  is  no  power — any  more 
than  there  was  under  the  old  law — to  cornel  an  unwilling 
party  to  proceed  to  a reference,  except  in  cases  specially 
provided  for  by  sections  5 and  6 of  the  Act  of  1889.  The 
former  of  these  sections  deals  with  the  power  of  the  court, 
the  latter  with  the  jHjwer  of  the  parties  to  a reference,  to 
appoint  an  arbitrator  in  certain  circumstances.  Section  5 
provides  that  where  a reference  is  to  Iw  to  a single  arbi- 
trator, and  all  the  parties  do  not  concur  in  appointing  one, 
or  an  appointed  arbitrator  refuses  to  act  or  becomes  incap- 
able  of  acting,  or  where  the  jairties  or  two  arbitrators  fail, 
when  necessary,  to  appoint  an  umpire  or  third  arbitrator, 
or  such  umpire  or  arbitrator  when  appointed  refuses  to 
act,  or  becomes  incapable  of  acting,  and  the  default  is  not 
rectified  after  seven  clear  days’  notice,  the  court  may 
supply  the  vacancy.  Under  section  6,  where  a reference 
is  to  two  arbitrators,  one  to  be  appointed  by  each  party, 
and  either  the  appointed  arbitrator  refuses  to  act,  or 
becomes  incapable  of  acting,  and  the  party  appointing  him 
fails,  after  seven  clear  days'  notice,  to  supply  the  vacancy, 
or  such  party  fails,  after  similar  notice,  to  make  an  original 
appointment,  a binding  appointment  (subject  to  the  power  of 
the  court  to  set  it  aside)  may  be  made  by  the  ocher  party  to 
the  reference.  The  court  may  com|>el  parties  to  carry  out  an 
arbitration  not  only  in  the  above  cases  by  directly  appoint- 
ing an  arbitrator,  «fcc.,  or  by  allowing  one  appointed  by  a 
party  to  proceed  alone  with  the  reference,  but  also  indirectly 
by  staying  any  proceedings  before  the  legal  tribunals  to 
determine  matters  which  come  within  the  scope  of  the 
arbitration.  The  court  will  generally  stay  proceedings 
where  the  agreement  to  refer  stipulates  that  the  submission 
of  a dispute-  to  arbitration  shall  be  a condition  precedent 
to  the  right  to  bring  an  action  in  regard  to  it  On  the 
other  hand,  the  court  will  refuse  to  interfere  if  the  subject 
matter  of  the  litigation  falls  outside  the  scope  of  the 
reference,  or  there  is  some  serious  objection  to  the  fitness 
of  the  arbitrator,  or  some  other  good  reason  of  the  kind 
exists. 

An  arbitrator  (and  the  following  observations  apply 
muUtfit  mutandis  to  an  umpire  after  he  has  entered  on  his 
duties)  has  power  to  administer  oaths  to,  or  tako  the 
affirmations  of  tho  parties  and  their  witnesses ; and  any 
person  who  wilfully  gives  false  evidence  before  him  may 
be  prosecuted  and  punished  for  piyjury.  At  any  stage  in 
the  reference  he  may,  and  shall  if  he  be  required  by  the 
court,  state  in  the  form  of  a special  case  for  the  opinion 
of  the  court  any  question  of  law  arising  in  the  arbitration. 
Tho  arbitrator  may  also  state  his  award  in  whole  or  in 
part  as  a special  cane,  and  may  correct  in  an  award  any 
clerical  mistake  or  error  arising  from  an  accidental  slip 
or  omission.  The  costs  of  the  reference  and  the  award 
are  in  his  discretion,  and  lie  has  a lien  on  the  award 
and  tho  submission  for  his  fees,  for  which,  apparently — 
unless  upon  an  express  promise  to  pay  them — he  can- 
not sue. 

If  there  is  no  express  provision  on  the  |>oint  in  the 
submission,  an  award  under  the  Arbitration  Act,  1889, 
must  be  made  within  three  months  after  the  arbitrator 
has  entered  on  the  reference,  or  l>een  called  upon  to  act 
by  notice  in  writing  from  any  party  to  the  submission. 


The  time  may,  however,  be  extended  by  the  arbitrator  or 
by  the  Court.  An  umpire  is  required  to  make  his  award 
within  one  month  after  the  original  or  extended  time 
appointed  for  making  the  award  of  the  arbitrators  has 
expired,  or  any  later  day  to  which  he  may  enlarge  it.  The 
court  may  by  order  remit  an  award  to  the  arbitrators  or 
umpire  for  reconsideration,  in  which  case  the  reconsidered 
award  must  be  made  within  three  months  after  the  date  of 
the  order.  An  award  may  be  set  aside  where  the  arbitrator 
has  misconducted  himself  (an  arbitrator  may  also  be  re- 
moved by  the  court  on  the  ground  of  misconduct),  or  where 
it  is  ultra  tires,  or  the  arbitrator  has  been  wilfully  deceived 
by  one  of  the  parties,  or  some  such  state  of  things  exists. 
Otherwise  it  is  final.  An  award  may,  by  leave  of  the 
court,  be  enforced  in  the  same  manner  as  a judgment  or 
decree  to  the  same  effect  Under  the  Stamp  Act,  1891, 
duties  ranging  from  3d.  up  to  XI,  15s.  are  payable  on 
awards  in  England  or  Ireland. 

Provisions  for  the  arbitration  of  special  classes  of  diaiwte*  are 
contained  in  many  Act*  of  Parliament  (see,  e.g.,  the  Local  Govern- 
ment Acta,  1568  and  1894,  and  the  Workmens  Compensation  Act, 

| 1897). 

It  may  also  be  noted  here  that  the  Conciliation  Act  1896,  provides 
, machinery  for  the  prevention  and  settlement  of  trade  disputes, 
and  that  in  1892  a chamber  of  arbitration  for  business  disputes  was 
established  by  the  joint  action  of  the  Corporation  of  the  City  of 
London  and  the  Loudon  Chamber  of  Commerce. 

II.  Reference s under  Order  of  Court. — The  court  or  a 
judge  may  refer  any  question  arising  in  any  cause  or 
matter  to  an  official  or  special  referee,  whose  report  may 
be  enforced  like  a judgment  or  order  to  the  same  effect 
This  power  may  bo  exercised  whether  tho  parties  desire  it 
or  not.  The  official  referees  are  salaried  officers  of  court. 
The  remuneration  of  special  referees  is  determined  by  the 
court  or  judge.  An  entire  action  may  bo  referred,  if  all 
parties  consent,  or  if  it  involves  any  prolonged  examination 
of  documents,  or  scientific  or  local  examination,  or  consists 
wholly  or  partly  of  matters  of  account 

Scotland, — The  law  of  arbitration  has  been  modified  by 
the  Arbitration  (Scotland)  Act,  1894.  An  agreement  to 
refer  to  a person  not  named  or  to  be  named  by  another 
Iterson,  or  to  the  holder  for  the  time  being  of  any  office, 
is  now  valid.  The  court  any  lord  ordinary  of  the 
Court  of  Session  or  sheriff)  may  appoint  an  arbiter,  on 
the  failure  of  one  of  the  jiarties  on  whom  the  obligation 
rests  to  concur  in  or  make  such  an  appointment.  Where 
arbiters  differ  in  opinion,  they,  or  (if  they  fail  to  agree  on 
the  point)  the  court,  on  the  application  of  either  party, 
may  nominate  an  overeman  whose  decision  is  to  be  final. 

The  provisions  of  the  English  Arbitration  Act,  1689, 
have  in  substance  been  adopted  by  the  Indian  Legislature 
(see  Act  No.  9 of  1899),  and  by  many  of  the  Colonies 
(see,  e.g.,  Act  No.  13  of  1895,  Western  Australia;  No.  24 
of  1898,  Natal ; No.  20  of  1899,  Bahamas). 

United  States. — Arbitration  is  ordinarily  conducted  out 
of  court,  but  in  most  States  an  agreement  to  settle  a con- 
troversy in  this  way  may  be  filed  in  court,  and  enforced 
by  its  authority.  There  are  also  statutes  of  the  United 
States  providing  facilities  for  adjusting  disputes  between 
certain  classes  of  employers  and  workmen  in  this  ■way. 
The  United  States  law  allows  arbitration  proceedings 
between  corporations  engaged  in  commerce,  between  the 
States  and  their  employees,  to  take  place  before  official 
arbitrators  and  at  tlic  public  expense  (30  United  States 
statutes  at  large,  424). 

AlTTHOBrniC*.— RlWMtLU  Arbitration,  London,  1900; 

Practise,  London,  1901.— Redman,  Arbitration,  London.  1697. 
— CasWK,  Arbitration  Act  of  1859,  London,  1598.  Aa  to  Scot* 
Law,  Green's  Ennjdopadin  of  Scots  Law,  toL  i.  «.r.  ‘ Arbitration, 
Edinburgh,  1898.  w r.) 
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ARBITRATION  AND  CONCILIATION  IN  LABOUR  DISPUTES. 


THE  term*  “arbitration  and  conciliation,”  as  em- 
ployed in  this  article,  are  used  to  describe  a group  of 
methods  of  settling  disputes  between  employers  and  work- 
people or  among  two  or  more  sets  of  work-people,  of  which 
the  common  feature  is  the  intervention  of  some  outside 
party  not  directly  affected  by  the  dispute.  If  the  parties 
agree  beforehand  to  abide  by  the  award  of  the  third  party, 
the  mode  of  settlement  is  described  as  “arbitration.”  If 
there  he  no  such  agreement,  but  the  offices  of  the  mediator 
are  used  to  promote  an  amicable  arrangement  between  the 
parties  themselves,  the  process  is  described  as  “concilia- 
tion.” The  third  party  may  be  one  or  more  disinterested 
individuals,  or  a joint-board  representative  of  the  parties 
or  of  other  bodies  or  persons. 

The  process  here  termed  “arbitration  " is  rarely  an  arbi- 
tration in  the  strict  legal  sense  of  the  term  (at  least  in  the 
United  Kingdom),  t>ccause  of  the  defective  legal  personality 
of  the  associations  or  groups  of  individuals  who  are  usually 
parties  to  labour  disputes,  and  the  consequent  absence  in 
the  great  majority  of  cases  of  a valid  legal  “ submission  ” 
of  the  difference  to  arbitration.  Trade  unions,  whether 
consisting  of  employers  or  workmen,  in  the  United 
Kingdom  arc  not  corporate  bodies  capable  of  entering 
through  their  agents  into  legally  binding  contracts.  Con- 
sequently a written  agreement  on  the  port  of  the  repre- 
sentatives of  employers  and  workmen  to  submit  a dispute 
to  the  decision  of  a third  party  is  of  no  legal  force  except 
as  regards  the  actual  signatories.1  Broadly  speaking,  there- 
fore. the  provisions  of  the  Arbitration  Act,  1889,  which 
consolidated  th«  law  relating  to  arbitration  in  geperal, 
would  as  a rule  have  no  application  to  the  settlement  of 
collective  disputes  between  employers  and  workmen,  even 
if  the  Act  hat!  not  been  expressly  excluded  by  section  3 of 
the  Conciliation  Act  of  1896  in  the  case  of  disputes  to 
which  that  Act  applies.  Besides  the  absence  of  a legal 
“submission,”  labour  arbitrations  differ  from  ordinary 
arbitrations  in  the  fact  that  the  questions  referred  often 
(though  by  no  means  always)  relate  to  the  terms  on  which 
future  contracts  shall  be  mude,  whereas  the  vast  majority 
of  ordinary  arbitrations  relate  to  questionsarising  out  of 
existing  contracts.  The  defective  “ personality  ” of  the 
parties  to  labour  disputes  also  prevents  the  enforcement  of 
an  award  by  legal  i^nal ties.  Since,  however,  difficulties 
of  enforcement  affect  not  only  settlements  arrived  at  by 
arbitration,  but  all  agreements  between  belies  of  employers 
and  work-j»eople  with  regard  to  the  terras  of  employment, 
they  are  most  appropriately  considered  at  a later  stage  of 
this  article. 

The  term  “conciliation”  is  ordinarily  used  to  cover  a 
large  number  of  methods  of  settlement,  shading  off  iti  the 
one  direction  into  “arbitration  ” and  in  the  other  into 
ordinary  direct  negotiation  between  the  parties.  In  some 
cases  conciliation  only  differs  from  arbitration  in  the 
absence  of  a previous  agreement  to  accept  the  award. 
The  German  “ Gevvrtxgerichieti,'’  when  dealing  with 
labour  disputes,  communicate  a decision  to  both  parties 
wh0  must  notify  their  acceptance  or  otherwise  (see  below)! 

1 no  .Male  Board  iu  Massachusetts  sometimes  takes  similar 
action. 

Th«  concUialion  bauds  established  under  the  New 
Zealand  Arbitration  Act  of  1894  (sec  Mow)  make  recm- 


mendations,  though  either  side  may  decline  to  accept 
them  and  may  apjK-al  to  the  Court  of  Arbitration,  which 
in  that  colony  has  compulsory  powers.  Most  frequently, 
however,  in  Great  Britain  the  mediating  party  abstains 
from  pronouncing  a definite  judgment  of  his  own,  but 
confines  himself  to  friendly  suggestions  with  a view  of 
removing  obstacles  to  an  agreement  between  the  parties. 
On  the  other  hand,  it  is  not  easy  to  define  how  far  the 
“ outside  party " must  be  independent  of  the  parties  to 
the  dispute,  in  order  that  the  method  of  settlement  nay 
lx?  properly  described  as  “conciliation.”  There  is  awn* 
in  which  a friendly  conversation  between  an  employer  or 
his  manager  and  a deputation  of  aggrieved  workmen  if 
rightly  described  as  “conciliation,”  but  such  an  interview 
would  certainly  not  be  covered  by  the  term  as  ordinarily 
used  at  the  present  day.  Again,  when  the  parties  aw 
represented  by  agents  (e.g^  the  officials  of  an  employin' 
association  and  of  a trade  union)  the  actual  negotiators 
or  some  of  them  may  not  personally  be  affected  by  the 
particular  dispute,  and  may  often  exercise  some  of  the 
functions  of  the  mediator  or  conciliator  in  a manner  not 
clearly  to  be  distinguished  from  the  action  of  an  onUide 
[iarty.  It  seems  best,  however,  to  exclude  such  uegota- 
t ions  from  our  purview  so  long  as  those  between  whom 
they  are  carried  on  merely  act  as  the  authorised  agent* 
for  the  parties  affected.  In  the  same  way  a meeting 
arranged  ad  hoc  between  delegates  of  an  employer*  asso- 
ciation and  a trade  union,  for  the  purpose  of  arranging 
differences  as  to  the  terms  on  which  the  members  of  tot 
association  shall  employ  members  of  the  union  is  11  °t 
! usually  classed  as  “conciliation,”  unless  the  meeting  is 
held  in  the  presence  of  an  independent  chairman  or  con- 
ciliator, or  in  pursuance  of  a permanent  agreement  between 
the  associations  laying  down  the  procedure  for  the  se 
meat  of  disputes.  If,  however,  the  dispute  is  consi 
and  arranged  not  by  a casual  meeting  between  two  com- 
mittees and  deputations  appointed  id  /me,  but  bj  * F* 
manently  organized  “joint  committee  " or  board  wi  * 
constitution,  rules  of  procedure,  aud  officers  of  its  own,  v 
process  of  settlement  is  by  ordinary  usage  desert 
“conciliation,”  even  though  the  board  be  entirely  rep 
tentative  of  the  persons  engaged  in  the  industry.  . L 
joint  boards,  as  will  be  seen,  play  a mast  importsn  1 
in  conciliation  at.  the  present  day,  and  they  a*®08* 
have  attached  to  them  some  machinery  for  the  u ^ ^ 
decision  by  arbitration  of  questions  on  which  they  ai 
agree.  Another  form  of  conciliation  i.s  that  in  w ic 
mediating  board  represents  a wider  group  of  w 
than  those  affected  by  the  dispute  (e.g.,  the  I/>m  ot> 
other  “district”  boards  referred  to  below).  * ! 

in  some  of  the  most  important  coses  of  **tt  en“n. 
disputes  by  conciliation,  the  mediating  party  hw  n0 
a jvnnanent  lioard  but  a disinterested  mentor 

mayor,  county  court  judge,  government  offnial, 


of  parliament.  As  will  be  seen  Mow,  the 
Act  now  provides  for  the  appointment  of  eonct 
by  the  Board  of  Trade.  . 

Voluntary  trade  boards,  however  po rrrwvncn 

boards  representing  employers  and  work-people  ml** 
trades),  are  at  once  the  most  firmly  establish  _ 

; most  important  agencies  in  Great  Britain  for  the  F® 

and  settlement  of  labour  disputes.  Among  the  ^ 

1 Tlie  Udubb  i»r  Lor,!- ^ bodies  was  the  board  of  arbitration  m * - » 

«*>  «ilk  trade,  formed  in  1849,  in 

to  tlietr  >Utu.  u tnnl „ctl  ’ ' "l“°“  <*0“  ,lot  rer«'  “ Commit  lift  PrudHbmmn,"  bat  which  oo'y  , 

years.  The  first  board,  however,  which  atu 
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degree  of  [icrmanent  success  was  that  established  for  the 
hosiery  and  glove  trade  in  Nottingham  in  1860,  through 
the  efforts  of  Mr  Mundclla.  In  1864  a board  was  estab- 
lished in  the  Wolverhampton  building  trades,  with  Mr  (after- 
wards Sir)  Rupert  Kettle  ns  chairman,  and  in  1868  boards 
were  formed  for  the  pottery  trade,  the  Leicester  hosier}' 
trade,  and  the  Nottingham  lace  trade.  Of  the  above  hoards 
only  the  last-named  is  still  actively  in  existence,  though  a 
joint  committee  still  exists  for  settling  minor  questions  in 
the  pottery  trade.  In  1869,  however,  there  was  formed 
one  of  the  most  important  of  the  still  existing  boards,  viz., 
the  board  of  arbitration  and  conciliation  in  the  manu- 
factured iron  and  steel  trades  of  the  north  of  England, 
with  which  the  names  of  Rupert  Kettle,  David  Dale,  and 
others  are  associated.  In  1872  joint  committees  were 
formed  in  the  Durham  and  Northumberland  coal  trades 
to  deal  with  local  questions.  The  Leicester  boot  and  shoo 
trade  board,  the  first  of  an  elaborate  system  of  local  boards 
in  this  trade,  was  founded  in  1875.  From  alxiut  1870 
onwards  there  was  a great  movement  for  the  establishment 
of  “ sliding  scales  ” in  the  cool  and  iron  and  steel  trades, 
which  by  regulating  wages  automatically  rendered  un- 
necessary the  settlement  of  general  wages  by  conciliation 
or  arbitration.  These  sliding  scales,  however,  usually  had 
attached  to  them  joint  committees  for  dealing  with  dis- 
puted questions.  A sliding  scale  arranged  by  Mr  (since 
Sir)  David  Dale  was  attached  to  the  manufactured  iron 
trade  board  in  1871.  A sliding  scale  for  the  Cleveland 
blast  furnacemen  came  into  force  in  1879.  Sliding  scales 
were  also  adopted  in  the  coal  trade  in  many  districts,  e.g., 
South  Wales  (1875),  Durham  (1877),  and  Northumberland 
(1879).  The  movement  was,  however,  followed  by  a re- 
action, and  several  of  the  sliding  scales  in  the  coal  trade 
were  terminated  between  1887  and  1889. 

The  formation  on  a large  scale  of  conciliation  lioards  in  1 
the  coal  trade  to  fix  the  rate  of  wages  dates  from  the 
great  miners'  dispute  of  1893,  one  of  the  terms  of  settle- 
ment agreed  tout  the  conference  held  at  the  Foreign  Office 
under  Lord  Rosebery  being  the  formation  of  a conciliation 
board  covering  the  districts  affected.  Northumberland 
followed  in  1894,  Durham  in  1895,  Scotland  in  1900. 

The  first  general  district  board  to  be  formed  was  tlmt 
established  in  London  in  1890,  through  the  London 
Chamber  of  Commerce,  as  a sequel  to  the  Mansion  House 
committee  which  mediated  in  the  great  London  dock  strike 
of  1889.  The  example  has  been  followed  by  several  large 
towns,  but  the  action  taken  by  the  boards  in  some  of  these 
provincial  districts  has  been  very  limited. 

The  most  typical  form  of  machinery  for  the  settlement 
of  disputes  by  voluntary  conciliation  is  a joint  board  eon-  1 
dating  of  equal  numbers  of  representatives  of 
t/JmmaT  employers  and  employed.  The  members  of  the 
function*  board  are  usually  elected  by  the  associations  of 
of  loiatr-  employers  and  workmen,  though  in  some  cases 
ci^iir/oa*  («.?.,  in  the  manufactured  iron  trade  board)  the 
board*0  workmen's  representatives  are  elected  not  by 
their  trade  union  but  by  meetings  of  workmen 
employed  at  the  various  works.  The  chairman  may  be  an 
independent  person,  or,  more  usually,  a representative  of 
the  employers,  the  vice-chairman  being  a representative  of 
the  workmen.  In  the  arbitration  and  conciliation  boards  in 
the  boot  and  shoe  trade,  provision  is  made  by  which  the 
chair  may  be  occupied  by  representatives  of  the  employers 
and  workmen  in  alternate  years.  An  independent  chair- 
man usually  has  a casting  vote,  which  practically  makes 
him  au  umpire  in  case  of  equal  voting,  but  where  there  is 
no  outside  chairman  there  is  usually  provision  for  reference 
of  cases  on  which  the  board  cannot  agree  to  an  umpire, 
who  may  either  be  a permanent  officer  of  the  board  elected 
for  a jteriod  of  time  (as  in  the  case  of  several  of  the  boards 


| »n  the  boot  and  shoe  trade),  or  selected  ad  hoc  by  the 
Ixwrd  or  appointed  by  some  outside  jierson  or  body. 
Thus  the  choice  of  the  [ttirmanent  chairman  or  umpire  of 
the  miners'  conciliation  board,  formed  in  pursuance  of  the 
settlement  of  the  cool  dispute  of  1893  by  Lord  Rosebery, 
was  left  to  the  Speaker  of  the  House  of  Commons.  Since 
the  passing  of  the  Conciliation  Act,  several  conciliation 
I boards  have  provided  in  their  rules  for  the  appointment  of 
umpires  by  the  Board  of  Trade. 

Conciliation  boards  constituted  as  described  above 
usually  have  rules  providing  that  there  shall  always  be 
equality  of  voting  as  between  employer  and  workmen,  in 
.“pite  of  the  casual  absence  of  individuals  on  one  side  or 
the  other.  In  order  to  expedite  business  it  is  sometimes 
provided  that  all  questions  shall  be  first  considered  by  a 
subcommittee,  with  power  to  settle  them  by  agreement 
lief  ore  coming  before  the  full  board.  Boards  of  concilia- 
j tion  and  arbitration  conforming  more  or  less  to  the  above 
! type  exist  in  the  coal,  iron  and  steel,  boot  and  shoe,  and 
j other  industries  in  the  United  Kingdom.  A somewhat 
! different  form  of  organization  has  prevailed  in  the  cotton- 
spinning  trade  (since  the  dispute  of  1892-93)  and  in  the 
engineering  trade  (since  the  engineering  dispute  of 
1897-98).  In  these  important  industries  there  are  no 
I permanent  hoards  for  the  settlement  of  general  questions, 
but  elaborate  agreements  are  in  force  between  the 
employers'  and  workmen's  organizations  which  among 
other  things  prescribe  the  mode  in  which  questions  at 
issue  shall  be  dealt  with  and  if  possible  settled.  In  the 
first  place,  if  the  question  cannot  tie  nettled  between  the 
employer  and  his  workmen,  it  in  dealt  with  by  the  local 
associations  or  committees  or  their  officials,  and  failing  a 
settlement  in  thin  manner,  is  referred  to  a joint  meeting 
of  the  executive  committees  of  the  two  associations.  In 
neither  agreement  is  there  any  provision  for  the  ultimato 
decision  of  unsettled  questions  by  arbitration.  The  agree- 
ment in  the  cotton  trade  is  known  as  the  “Brooklanda 
Agreement,”  and  a large  number  of  questions  have  been 
amicably  settled  under  its;  provisions.  In  the  building  trade, 
in  which  (with  the  exception  of  the  plumbers'  board)  there 
are  at  present  no  national  arrangements  for  conciliation 
anil  arbitration,  it  is  very  customary  for  the  local  “ working 
rules,”  agreed  to  mutually  by  employers  and  employed  in 
jiarticular  districts,  to  contain  “ conciliation  rules”  provid- 
ing for  the  reference  of  disputed  questions  to  a joint 
committee  with  or  without  an  ultimate  reference  to 
arbitration.  Yet  another  form  of  voluntary  board  is  the 
44  district  board,”  consisting  in  most  caeca  of  representatives 
elected  in  equal  numbers  by  the  local  chamber  of  com- 
merce and  trades  council  respectively.  In  the  case, 
however,  of  the  London  Conciliation  Board  the  workmen’s 
representatives  are  elected,  twelve  by  specially  summoned 
meetings  of  trade  union  delegates  and  two  by  co-optation. 
The  functions  of  district  boards  are  to  deal  with  disputes 
in  any  trade  which  may  occur  within  their  districts,  and 
of  course  they  can  only  take  action  with  the  consent  of 
both  [Dirties  to  the  dispute,  in  this  respect  differing  from 
the  majority  of  “ trade  ” boards,  which,  as  a rule,  are 
empowered  by  the  agreement  under  which  they  are 
constituted  to  deal  with  questions  on  the  application  of 
either  party.  Another  interesting  type  of  board  is  that 
representing  two  or  more  groujis  of  workmen  and  some- 
times their  employers,  with  the  object  of  settling  “demar- 
cation” disputes  between  the  groups  of  workmen  (i.e., 
questions  as  to  the  limits  of  the  work  which  each  group 
may  claim  to  perform).  Examples  of  such  boards  are 
those  representing  shipwrights  and  joiners  on  the  Clyde, 
Tyne,  and  elsewhere.  While  the  arrangements  for  volun- 
tary conciliation  and  arbitration  differ  in  this  way 
in  various  industries,  there  » an  equally  wide 
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variation  iu  the  character  and  range  of  questions  which 
the  boards  are  empowered  to  determine.  For  example, 
some  boards  in  the  coal  trade  the  conciliation  boards  i 
iu  Northumberland  and  the  so-called  “Federated  Districts”) 
deal  solely  with  the  general  rate  of  wages.  Othres,  e.g., 
the  “joint  committee”  in  Northumberland  and  Durham, 
confine  their  attention  solely  to  local  questions  not  affect- 
ing the  counties  as  a whole.  Thu  Durham  conciliation 
board  deals  with  any  general  or  county  questions.  This 
distinction  between  “general”  and  “local”  questions 
corresponds  nearly,  though  not  entirely,  to  the  distinction 
often  drawn  between  questions  of  the  terms  of  future 
employment  and  of  the  interpretation  of  existing 
agreement*.  Some  conciliation  boards  are  unlimited  as 
regards  the  scope  of  the  questions  which  they  may 
consider.  This  was  formerly  the  cas3  with  the  boards  in 
tin  boot  and  shoe  trade,  but  under  the  “ terms  of  settle- 
ment” of  the  dispute  in  1895  drawn  up  at  the  Board  of 
Trade,  certain  classes  of  questions  (e.g.,  the  employment  of 
particular  individuals,  the  adoption  of  piece-work  or  time- 
work, Ac.)  were  wholly  or  partially  withdrawn  from  their 
consideration,  and  any  decision  of  a board  contravening 
the  “terms  of  settlement ” is  null  and  void.  A social 
feature  in  the  procedure  for  conciliation  and  arbitration  in 
the  lx>ot  and  shoe  trade,  is  the  dejiosit  by  each  party  of 
£1000  with  trustees,  as  a financial  guarantee  for  the 
performance  of  agreements  and  awards.  A certain  class  1 
of  conciliation  boards,  mostly  in  the  Midland  metal  trades, 
were  attached  to  “alliances”  of  employers  and  employed, 
having  for  their  object  the  regulation  of  production  and  of 
prices  (e.g.t  the  Bedstead  Trade  Wages  Board).  Some  of 
these  alliances,  however,  have  been  dissolved. 

At  all  events  up  to  the  year  1896,  the  development 
of  arbitration  ami  conciliation  as  methods  of  settling 
LtgiaiMtioa  ^x>l,r  disputes  in  the  United  Kingdom  was 
la  the  entirely  indoj>endent  of  any  legislation.  Pre- 
United  viously  to  the  Conciliation  Act  of  1 896  (described 
° om'  below)  several  attempts  had  been  made  by 
jiarUament  to  promote  arbitration  and  conciliation,  but 
with  little  or  no  practical  result,  and  the  Act  of  1896 
repealed  all  previous  legislation  on  the  subject,  at  the 
same  time  excluding  the  operation  of  the  Arbitration  Act 
of  1889  from  the  settlement  of  “any  difference  or  dispute 
to  which  this  Act  applies.”  The  laws  rejiealed  by  the 
Conciliation  Act  need  only  a few  words  of  mention. 
During  the  18th  century  the  fixing  of  wages  by 
inagist rates  under  the  Elizabethan  legislation  gradually 
decayed,  and  the  Acts  20  Geo.  IL  c.  19  and  31  Geo.  II. 
c.  1 1,  gave  summary  jurisdiction  to  justices  of  the  jieace  to 
determine  disputes  between  masters  and  servants  in  certain 
circumstances,  although  no  rate  of  wages  had  been  fixed 
that  year  by  the  justiees  of  the  jieace  of  the  shire.  These 
and  other  laws,  relating  specially  to  disputes  in  the  cotton- 
weaving  trade,  were  consolidated  and  amended  by  the 
Arbitration  Act  of  1824.  This  Act  seems  chiefly  to  have 
own  aimed  at  disputes  relating  to  piece  - work  in  the 
textile  trades,  though  applicable  to  other  dispute*  arising 
out  of  a wages  contract.  It  expressly  excluded,  however, 
the  fixing  of  a rate  of  wages  or  price  of  labour  or  work 
manship  at  which  the  workmen  should  in  future  be  paid 
unless  with  the  mutual  consent  of  imth  master  and  work- 
T'1' , . A.ct  8?T®  compulsory  powers  of  settling  the 

disputes  to  which  it  relates  on  application  of  either  party 
to  a court  of  arbitrators  representing  employers  anil 
wortanen  nominated  by  a magistrate.  The  award  could 


men,  who  should  thereupon  have  the  powers  conferral  by 
the  Act  of  1824.  The  Act  contains  provisions  for  tie 
appointment  of  conciliation  committee*,  and  other  details 
which  are  of  little  interest  seeing  that  the  Act  was  to 
put  into  operation.  Another  amendment  of  the  Art  of 
1824  was  made  by  the  Arbitration  (Masters  and  Workmen) 
Act  of  1872,  which  contemplated  the  conclusion  of  agree- 
ment* between  employers  and  employed,  designating  sum* 
board  of  arbitration  by  which  disputes  included  within  the 
scope  of  the  former  .Acts  should  be  determined.  A mast** 
or  workman  should  be  deemed  to  be  bound  by  an  agreement 
under  the  Act,  if  he  accepted  a printed  copy  of  the  agree- 
ment and  did  not  repudiate  it  within  forty-eight  hour*. 
Like  the  previous  legislation,  however,  the  Act  of  1872 
was  inoperative.  The  evidence  given  before  the  Royal 
Commission  on  Labour  (189 1-94)  disclosed  the  existence  of 
a considerable  body  of  opinion  in  favour  of  some  further 
action  by  the  state  for  the  prevention  or  settlement  of 
labour  disputes,  and  some  impetus  was  given  to  the  move- 
ment by  the  settlement  through  official  mediation  of 
several  important  disputes,  e.*7.,  the  great  cool -miner* 
dispute  of  1893  by  a conference  presided  over  by  L*l 
Iioseliery,  the  cab-drivers’  dispute  of  1894  by  the  media- 
tion of  the  Home  Secretary  (Mr  Asquith),  and  the  hoc! 
and  shoe  trade  dispute  of  1895  by  a Board  of  Trade 
conference  under  the  chairmanship  of  Sir  Courtenay 
Boyle.  In  these,  and  a few  other  less  important  cafes, 
the  intervention  of  the  Board  of  Trade  or  other  deport- 
inent  took  place  without  any  sjiocial  statutory  sanction. 
The  Conciliation  Act  jessed  in  1896  was  framed  with  a 
view  to  giving  express  authorization  to  such  action  in  the 
future. 

This  Act  is  of  a purely  voluntary  character.  Its  mod 
imj>ortant  provisions  are  tho«e  of  section  2,  empowering 
the  Board  of  Trade  in  cases  “ where  a difference  exists  or 
is  apprehended  between  any  employer,  or  any  claa  of 
employers,  and  workmen,  or  between  different  clashes  o 
workmen,”  to  take  certain  steps  to  promote  ft  settlement 
of  the  difference.  They  may  of  their  own  initiative  hold 
an  inquiry  or  endeavour  to  arrange  a meeting  Itetween  t « 
parties  under  a chairman  mutually  agreed  on  or  appoint**1 
from  the  outside,  ami  on  the  apjdication  of  either  party 
they  may  apjxrint  a conciliator  or  a lxxird  of  conaJutwo 
who  shall  communicate  with  the  j»rties  and  endeavour  o 
bring  about  a settlement  and  report  their  proceeding*  0 
the  Board  of  Trade.  On  the  application  of  both  part* 
the  Board  of  Trade  may  appoint  au  arbitrator. 
the  Board  of  Trade  has  discretion  as  to  the  action  o 
taken,  and  there  is  no  provision  cither  for  compelling  e 
parties  to  accept  their  mediation  or  to  abide  by  any 
mont  effected  through  their  intervention.  There  are  0 
I>rovisious  iu  the  Act  providing  for  the  registration^ 
voluntary  conciliation  boards,  and  for  the  l*?10/*01!  j* 
the  Board  of  Trade  of  the  formation  of  such  bcurnw  i 
districts  and  trades  in  which  they  are  deficient, 
the  first  five  years  after  the  passage  of  the  Act  p.o?  I 
the  middle  of  1901)  the  number  of  eases 
section  2 (providing  for  action  by  the  B<«rU  of  ***  _ 

the  settlement  of  actual  or  apprehended  dispute-‘’Jw‘^  ^ 
aud  the  number  of  settlements  effected  <0.  v J.  _ 


be  enforced  by  distress  or  imprisonment.  The  Act  was 
detoil'  an,‘  bv  th"  “Council*  „f 
given  to  the  Home 
of  conciliation  an. I 


arbitration  equally  representative  of 


disputes  not  settled  under  the  Act,  10  were  settle*  *■  ^ ^ 
the  jiarties  during  the  negotiations,  and  in*  ' C8*; 
apjdication s were  refused  by  the  Board  of  I ra  <■,  0 ^ 

efforts  to  effect  a settlement  were  unsuccc^fu  ^ 
70  settlements,  32  were  effected  by  conciliation  ^ 
by  arbitration.  At  ]>resent,  however,  the  «u  ^ 
rau*ea  of  arbitration  under  the  Act  ajijxsars  to 
ing  comjmred  with  those  of  conciliation,  an  - 
•luntary  conciliation  boards  formed  or  reorgantr*-  ^ ^ 


........  xiiumurv  coociliaTiou  i*»rus  ivimn.  v.  . 

masters  and  work-  i the  passage  of  the  Act  provide  in  their  rule* 
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appeal  to  the  Board  of  Trade  to  appoint  an  umpire  in 
ra*3  of  a deadlock.  Eighteen  hoards  are  known  to  have 
already  adopted  thia  coarse.  The  figure*  given  above  show 
that  the  Conciliation  Act  of  1896  has  by  no  means,  like 
previous  legislation,  been  a dead  letter,  though  the  number 
of  actual  disputes  settled  is  naturally  small  eoni|ored  with 
the  total  number  annually  recorded.  In  spite  of  the  com- 
plete discretion  given  to  the  Board  of  Trade  as  regards  the 
offer  of  its  services  and  to  the  iwrties  as  regards  acceptance  of 
its  intervention,  experience  in  the  great  engineering  dispute 
of  1897  and  the  South  Wales  coal  dispute  of  1898,  appears 
to  show  that  public  opinion  may  put  pressure  on  the  Board 
to  attempt  mediation  in  a dispute  which  lias  attracted 
popular  attention,  whatever  may  lie  the  attitude  of  the 
|iurtiea  directly  concerned  ; and  there  has  been  a tendency  in 
some  cases  to  make  the  action  or  inaction  of  the  Department 
a subject  of  parliamentary  debate.  Under  these  conditions 
intervention  must  sometimes  lead  to  disap|iointment,and  the 
danger  must  also  be  borne  in  mind  that  the  expectation  of 
official  intervention  may  occasionally  lead  the  losing  side 
to  prolong  a hopeless  dispute.  If,  however,  direct  official 
mediation  in  labour  disputes  is  attended  with  difficulties, 
these  do  not  apply  to  the  appointment  by  the  Board  of 
Trade  of  umpires  and  arbitrators,  on  an  application  by 
both  parties  or  by  a voluntary  conciliation  hoard. 

Arbitration  and  conciliation  in  luboar  disputes  as  prac- 
tised iu  the  United  Kingdom  are  entirely  voluntary,  both 
. as  regards  the  initiation  and  conduct  of  the 
tor'clm-'  negotiations  and  the  carrying  out  of  the  agree- 
puiMioo.  tuent  resulting  therefrom.  In  all  these  respects 
arbitration,  though  terminating  in  what  is  called 
a lending  award,  is  on  precisely  the  same  legal  footing  as 
conciliation,  which  results  in  a mutual  agreement.  Various 
proposals  have  been  made  (and  in  some  cases  carried  into 
effect  in  certain  countries)  for  introducing  an  element  of 
compulsion  into  this  class  of  proceeding.  There  are  three 
stages  at  which  compulsion  may  conceivably  be  intro- 
duced. (1)  Tho  parties  may  be  compelled  by  law  to 
submit  their  dispute  to  some  tribunal  or  board  of  concilia- 
tion ; (2)  the  board  of  conciliation  or  arbitration  may 
luve  power  to  compel  tho  attendance  of  witnesses  and  the 
production  of  documents;  (3)  the  parties  may  be  compelled 
to  observe  the  award  of  the  board  of  arbitration.  The  most 
far-reaching  scheme  of  compulsory  arbitration  in  force  in 
any  country  is  that  embodied  in  the  New  Zealand  Industrial 
Conciliation  and  Arbitration  Act  of  1894.  Hills  have  been 
introduced  into  the  British  House  of  Commons  for  clothing 
voluntary  boardsof  conciliation  and  arbitration,  under  certain 
conditions,  with  powers  to  require  attemlanee  of  witnesses 
end  production  of  documents,  without,  however,  compelling 
thu  parties  to  submit  their  disputes  to  these  boards  or  to 
abide  by  their  decisions.  In  the  United  Kingdom,  how- 
ever, more  attention  has  recently  been  given  to  tho 
question  of  strengthening  the  sanction  for  the  carrying  out 
of  awards  and  agreements  than  of  compelling  the  parties 
to  enter  into  such  arrangements.  An  interesting  step 
towards  the  solution  of  the  difficulty  of  enforcement  in 
certain  cases  is  perhaps  afforded  by  the  provisions  of  the 
terms  of  settlement  of  the  dispute  in  the  boot  and  shoe 
trade  drawn  up  at  the  Board  of  Trade  ill  1895.  Under 
this  agreement  £1000  was  deposited  by  each  party  with 
trustees,  who  wore  directed  by  the  trust-deed  to  pay  over 
to  either  party,  out  of  the  money  dcjKwited  by  tho  other, 
any  sum  which  might  bo  awarded  as  damages  by  the 
umpire  named  in  the  deed,  for  the  breiveh  of  the  agree- 
ment or  of  any  award  made  by  an  arbitration  board  in 
consonance  with  it.  Up  to  the  present  only  one  claim 
I°r  damages  has  been  sustained  under  this  agreement,  the 
amount  of  the  damages  given  against  the  union  being 
£300.  Nevertheless  it  cannot  be  doubted  that  the 


pecuniary  liability  of  the  parties  has  given  stability  to 
the  work  of  the  local  arbitration  boards,  and  the  satisfac- 
tion of  both  sides  with  the  arrangement  is  shown  by  the 
fact  that  the  trust-deed,  which  lajxsed  in  March  1900,  was 
renewed  for  a further  period  of  two  years.  Theoretically 
a trust  deed  of  this  kind  can  only  offer  a guarantee  up  to 
the  point  at  which  the  original  deposit  on  one  side  or  the 
other  is  exhausted,  as  it  is  impossible  to  compel  either 
party  to  renew  the  deposit.  A proposal  was  made  by  the 
Duke  of  Devonshire  and  certain  of  his  colleagues  on  thu 
Boyal  Commission  on  Labour  for  empowering  associations 
of  employers  and  employed  to  acquire,  if  they  di  sired  it, 
sufficient  legal  personality  and  corporate  character  to 
enable  them  to  sue  each  other  or  their  own  members  for 
breach  of  agreement.  This  would  give  the  association 
aggrieved  by  a breach  of  award  tho  jx»wer  of  suing  the 
defaulting  organization  to  recover  damages  out  of  their 
corj)orate  funds,  while  each  association  could  exact 
penalties  from  its  members  for  such  a breach.  For  this 
reason  the  suggestion  has  met  with  a good  deal  of  support 
by  those  interested  in  arbitration  and  conciliation. 

Apart,  however,  from  any  suspicions  entertained  of  it  by 
workmen’s  associations,  the  question  is  not  free  from 
difficulties.  The  object  of  the  change  would  be  to  couvert 
what  are  at  present  only  morally  binding  understandings 
into  legally  enforceable  contracts.  But  aiw.rt  from  the 
possibility  that  some  of  such  contracts  would  be  held 
by  the  courts  to  be  void  us  being  “iu  restraint  of 
trade,”  the  tendency  might  be  to  give  a strict  legal 
interpretation  to  working  agreements  which  might  de- 
prive them  of  some  of  their  effectiveness  for  the  settle- 
ment of  the  conditions  of  future  contracts  between 
employers  and  workmen,  while  possibly  deterring  associa- 
tion* from  entering  into  such  agreements  for  fear  of 
litigation.  Individuals,  moreover,  could  avoid  liability  by 
leaving  their  associations.  Many  persons  are  therefore  of 
opinion  that  the  present  imperfect  sanction  for  agreements 
and  awards  must  be  accepted  as  thu  lesser  of  two  evils. 
In  countries  like  New  Zealand,  where  thu  parties  are 
compelled  to  submit  their  differences  to  arbitration,  some 
of  the  above  objections  do  not  apply. 

The  following  statistics  are  hosed  on  the  reports  of 
the  Labour  Department  of  the  Board  of  Trade  on  Strikes 
and  Loek-outs.  The  number  of  lioards  of 
conciliation  and  arbitration  known  to  have  StMt,Mt,CM 
settled  disputes  in  1899  was  53,  of  which  50  ax*flc*r*°* 
come  under  the  head  of  “ trade,”  2 of  “district,” 
and  1 of  “general”  buurds.  So  far  as  known  about 
139  boards  are  in  existence,  but  several  of  these  did 
no  active  work  in  1899.  Of  the  50  trade  boards,  11 
are  connected  with  the  boot  and  shoe  trade,  9 with 
engineering  and  shipbuilding,  7 with  coal-mining,  13  with 
iron  and  steel  and  other  metal  trades,  7 with  the  building 
trades,  and  the  others  with  various  miscellaneous  industries. 
The  importance  of  the  questions  dealt  with  by  these 
lioards  differs  so  very  greatly — ranging  from  the  classifi- 
cation of  a sample  to  an  alteration  of  wages  affecting 
hundreds  of  thousands  of  men — that  the  statistics  of  the 
number  of  cases  settled  tend  to  be  somewhat  misleading. 
Nevertheless  the  following  figures  may  be  of  some  interest. 
Altogether,  1232  cases  were  considered  by  the  boards  in 
1899,  of  which  506  were  withdrawn  or  settled  inde- 
j>cndently  of  the  boards,  and  51  were  still  unsettled  at 
the  end  of  the  year.  The  remaining  675  cases  were 
settled,  .503  by  the  board  or  committees  and  172  by 
arbitrators  or  umpires.  The  great  majority  of  the  caws 
settled  were  purely  local  questions.  Thus  350  cases — or 
more  than  half  the  total — were  dealt  with  by  the  “joint 
committees”  in  the  Northumberland  and  Durham  coal 
trades,  which  confine  their  action  to  local  questions,  such 
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as  fixing  the  “hewing  prices”  for  new  seams.  Of  the 
remaining  325  cases,  125  are  accounted  for  by  the  boot 
and  shoe  trade.  Here  again  a large  majority  of  the  cases 
were  questions  of  classifying  sample  boots,  shoes,  or 
materials,  of  determining  under  what  heading  of  the 
existing  piece-work  lists  a new  ja&ttem  of  boot  or  a new 
quality  of  material  ought  properly  to  lie  classified. 
During  the  year,  however,  several  more  geueral  questions, 
t.g.t  rates  of  a minimum  wage  and  overtime  payment, 
affecting  considerable  bodies  of  men,  were  determined  by 
the  boot  and  shoe  trade  hoards  or  their  umpires.  Thirty- 
nine  cases  were  settled  by  a board  for  the  tailoring  trade  in 
Aberdeen — all  of  minor  importance.  The  iron  and  steel 
trades  account,  for  30  cases,  and  engineering  and  shipbuild- 
ing for  81.  Among  the  latter  are  included  a considerable 
number  of  “demarcation  disputes,”  *•*•»  disputes  between 
two  bodies  of  workmen  as  to  the  limits  of  the  work  to  be 
performed  by  each.  Four  joint  boards  representing  shij>- 
wrights  and  joiners  on  the  Tyne,  Tees,  and  Clyde 
respectively,  settled  57  such  cases  in  1899,  of  which  only 
4 were  relegated  to  umpires.  The  great  majority  of  the 
above  cases  did  not  actually  involve  stoppage  of  work, 
the  most  useful  work  of  these  ]*ermauent  boards  being  the 
prevention  rather  than  the  settlement  of  strikes  and 
lock-outs.  During  1890  only  10  strike's  were  settled  by 
permanent  boards — in  1898  the*  number  being  19,  and  in 
1897,  12.  In  none  of  these  years  were  any  of  these  strikes 
of  great  imjiortancc.  A certain  number  of  disputes  are 
settled  every  year  by  the  mediation  or  arbitration  of 
disinterested  individuals,  the  local  mayor  or  county 
court  judge.  The  number  of  strikes  so  settled  in  1899 
was  26,  aud  in  the  previous  year  1 6. 

The  operations  under  the  Conciliation  Act  have  been 
separately  described  above.  Altogether,  if  the  work  of 
all  agencies  for  conciliation  and  arbitration  bo  included, 
the  number  of  strikes  and  lock-outs  settled  by  these 
means  in  1899  was  38.  During  the  five  years  1894-99 
the  annual  number  of  strikes  so  settled  varied  between  38 
and  45.  The  number  of  work-people  affected  by  these 
disputes  in  1899  was  11,705,  or  about  6 per  cent  of  the 
persons  involved  in  all  the  719  disputes  recorded  in  that 
year-  It  >B  clear  from  the  al*ove  figures  that  the  most  im- 
portant and  most  hopeful  part  of  the  work  of  agencies  for 
conciliation  and  arbitration  is  the  adjustment  of  differences 
that  might  otherwise  lead  to  stoppage,  rather  than  the 
settlement  of  actual  strikes. 


extent  to  which  the  method,  of  arbitration  and 
conciliation  can  he  expected  to  afford  a substitute  for 
...  strikes  and  lock-outs  is  one  on  which  opinions 

Jc “op*an4  ',‘"r  ™7  w'*lply-  The  difficulties  arising 
Haiti.  from  the  inifiossibility  of  enforcing  agreements 
or  uwards  by  legal  process  have  already  been 
discussed.  Apart  from  these,  however,  it  is  evident  that 
both  methods  imply  that  the  parties,  especially  the  work- 
people, are  organized  at  least  to  the  extent  of  being  capable 
of  negotiating  through  agents.  In  some  industries  («.«., 
agriculture  or  domestic  service)  this  preliminary  condition 
is  not  satisfied  ; in  others  the  men’s  leaders  possess  little 
more  than  consultative  powers,  and  employers  may  hesitate 
to  deal  either  directly  or  through  a third  party  with 
individuals  or  committees  who  have  so  little  authority  over 
hose  whom  they  claim  to  represent.  .And  even  where 
the  trade  organizations  are  strong,  some  employers  object  in 
reco«™zc  tllc  representative  diameter  of  the 
IR™n‘  “•“<>*  this  kind  that  attracted 
attention  were  Lord  Penrliyn's  refusal  to  recognize  the 
Oteareymen's  Union  or  the  quarry  committee  „ re.rrm 

mdwat  re",„'|U‘irTy'U,  n',‘‘,V1  th"  r,'fu"“'  "f  several  im,»rtant 
of  liuL  > £*n,cs  to  w*th  the  Amalgamated  Society 
of  Hallway  Servant  The  question  of  the  ’’ recogS,  ” 


of  trade  unions  by  employers  is  a frequent  cause  of  <ji*. 
jiutes,  and  is  further  referred  to  in  the  article  on  .Stmt* 
and  Lock-outs.  It  may  lie  oWnwl,  however,  that  it  fre- 
quently occurs  that  in  coaee  in  which  both  employers  and 
employed  are  organized  into  associations  which  ore  acca»- 
tomed  to  deal  with  each  other,  one  or  both  p&itic*  eater- 
tain  a strong  objection  to  the  intervention  uf  any  oatddt 
mediator,  or  to  the  submission  of  differences  to  an  arbitrator. 
Thus  the  engineering  employers  in  1897  were  opposed  to 
any  outside  intervention,  though  ready  to  negotiate  vitii 
the  delegates  chosen  by  the  men.  On  the  other  hand,  the 
cotton  operatives  have  more  than  one#  opposed  the  pro- 
posal of  the  employers  to  refer  tire  rate  of  wage*  to 
arbitration,  and  throughout  the  great  miners’  dispute  of 
1893  the  opposition  to  arbitration  came  from  the  men. 
Naturally,  the  party  whoa#  organization  is  the  rfroeger 
is  usually  the  less  inclined  to  admit  outside  intervention. 
Hut  there  have  been  several  recent  cases  in  which  employers, 
who  refused  to  deal  directly  with  trade  union  official*, 
have  been  w illing  to  negotiate  with  a mediator  who  ms 
well  known  to  be  in  communication  with  thews 
(e.<7.,  in  some  of  the  recent  railway  disputes). 

Apart,  however,  from  the  disinclination  of  (Hie  or  both 
parties  to  allow  of  any  outside  intervention,  we  have  to 
consider  how*  far  the  nature  of  the  questions  in  <li*putt 
may  in  any  jiartieular  case  put  limits  to  the-  applicability 
of  conciliation  or  arbitration  as  a method  of  settlement. 
Sine©  conciliation  is  only  a general  term  for  the  action  n* 
a third  party  in  overcoming  the  obstacles  to  the  aaduatt 
of  an  agreement  by  the  parties  themselves,  them  i»  » 
class  of  question#  which  admit  of  settlement  by  duo  • 
negotiation  wrhich  may  not  equally  Ire  settled  by  tit* 
method,  provided  of  course  that  there  is  an  adequate 
supply  of  sufficiently  skilful  mediators.  As  regard*  ni- 
tration the  case  is  somewhat  different,  seeing  tlist  wt 
case  the  parties  agree  to  be  bound  by  the  award  of  * ™ 
party.  For  the  success  of  arbitration,  therefore,  » « 
important  tliat  the  general  principles  which  should 
the  settlement  of  the  particular  question  at  issue i »»» 
be  admitted  by  both  sides.  Thus  in  the  nuuni  sctim 
iron  trade  in  the  north  of  England,  it  has  througboc 
understood  that  wages  should  depend  on  the  pnees  n 
and  the  only  question  w hich  an  arbitrator  has  usna  j 
to  decide  has  been  how  far  the  state  of  prices  at  the 


warranted  a jiartieular  change  of  wage. 


On  the  o*kfr 


hand,  there  are  many  questions  on  which  diqprt* . ’ ■ 
(f.g..  the  employment  of  non-union  labour,  the  res  n 
of  piece-work,  Ac.)  on  which  there  is  frequently  no  ni® 
agreement  as  to  principles,  and  an  arbitrator  ,,w-'  ^ 
a low  to  know  wliat  considerations  be  w ^ L 
account  in  determining  his  award.  Generally  v 
employers  arc  averse  from  submitting  to  a tb.  I 
questions  involving  discipline  and  the  managem*n 
business,  while  in  some  trades  workmen  ^ve^\lWU  . . s 
selves  opposed  to  allowing  an  arbitrator  to  re*  ^ 
beyond  a certain  jx»int  which  they  wish  to  regan 
guaranteed  **  minimum.”  . ^ 

Another  objection  on  the  part  of  some  enip  o ^ y 

workmen  to  unrestricted  arbitration  is  its  alh  g's 
to  multiply  disputes  by  providing  an  easy  w»J  w 
them  without  recourse  to  strikes  or  lock-on  S ^ 
diminishing  the  sense  of  responsibility  m tire  J . 
vancing  the  claims.  It  is  also  sometimes  0°°  _ ^ t 

arbitrators,  not  being  governed  in  thejr  dec 
definite  code  of  principles,  may  tend  to ‘ *P  * , n,;i 

cnce,”  so  as  to  satisfy  both  sides  oven  when  .• 

on  one  side  or  the  other  are  wholly  un warren  ’ 

*c  said,  encourages  the  formulation  of  demem  * I ^ 
put  high  in  order  to  admit  of  being  cut  down  >.  ^ 

trator.  One  of  the  chief  practical  difficulties  m 
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the  successful  working  of  permanent  boards  of  conciliation, 
consisting  of  equal  numbers  of  employers  and  employed, 
with  an  umpire  in  case  of  deadlock,  is  the  difficulty  of 
inducing  business  men  whose  time  is  fully  occupied  to 
devote  the  necessary  time  to  the  work  of  the  boards, 
especially  when  either  side  has  it  in  its  power  to  compel 
recourse  to  the  umpire,  and  so  render  the  work  of  the 
conciliation  board  fruitless.  In  spite  of  all  these  difficulties 
the  practice  of  arranging  differences  by  conciliation  and 
arbitration  is  undoubtedly  spreading,  and  it  is  to  be 
rememliered  that  even  in  cases  in  which  theoretically  a 
basis  for  arbitration  can  scarcely  be  said  to  exist,  re- 
course to  that  method  may  often  serve  a useful  purpose 
in  putting  an  end  to  a deadlock  of  which  both  (tarries  are 
tired,  though  neither  cares  to  own  itself  beaten. 

Colonial  Reference  must  now  be  made  to  some  of  the 
sod  foreign  principal  laws  relating  to  arbitration  and  con- 
lejitiaiioa.  ciliation  outside  the  United  Kingdom. 

Aeic  Zealand. — The  New  Zealand  Industrial  Concilia- 
tion and  Arbitration  Act,  1894  (amended  in  detail  by 
several  subsequent  Acts),  provides  for  the  incorporation 
of  associations  of  employers  or  workmen  under  the  title 
of  industrial  unions,  and  for  the  creation  in  each  district 
of  a joint  conciliation  board,  elected  by  these  industrial 
unions,  with  an  impartial  chairman  elected  by  the  board, 
to  which  a dispute  may  be  referred  by  any  party,  a strike 
or  lock-out  being  thenceforth  illegal.  If  the  recommen- 
dation of  the  conciliation  board  is  not  accepted  bv  either 
l«arty,  the  matter  goes  to  a court  of  arbitration  consisting 
of  two  (lersons  representing  employers  and  workmen  re- 
spectively, and  a judge  of  the  supreme  court.  The  award 
of  this  court  is  enforceable  by  legal  process,  financial 
jxinalties  up  to  £500  being  recoverable  from  defaulting 
associations  or  individuals.  If  the  property  of  an  associa- 
tion is  insufficient  to  pay  the  penalty,  its  members  are 
individually  liable  up  to  £10  each.  During  the  year 
1899-1900  thirty -four  awes  were  considered  by  the  con- 
ciliation boards,  and  twenty  were  sent  to  the  arbitration 
court.  In  addition,  nine  coses  of  breach  of  award  or 
agreement  were  dealt  with. 

The  above  is  only  an  outline  of  the  principal  provisions 
of  this  interesting  Act,  under  which  questions  of  wages, 
hours,  and  the  relations  of  employers  and  workmen 
generally  in  New  Zealand  are  now  practically  the  subject 
of  state  regulation.  Whatever  may  he  the  result  of  the 
Act  when  its  indirect  effects  have  had  time  to  develop,  it 
is  clear  that  it  goes  far  beyond  the  mere  settlement  of 
strikes,  and  is  more  properly  to  be  judged  as  a measure 
for  the  state  regulation  of  industry. 

Sew  South  Wales,1 — In  New  South  Walesa  “Concilia- 
tion and  Arbitration  Act"  was  passed  in  1899,  resembling 
the  United  Kingdom  Act  in  the  general  character  of  its  pro- 
visions, except  that  an  arbitrator  or  investigator  appointed 
by  Government  is  invested  with  compulsory  powers  of  sum- 
moning witnesses, entering  premises,  and  examining  on  oath. 

Canada. — In  1900  a Conciliation  Act  was  passed  by 
the  Dominion  Parliament  resembling  the  United  Kingdom 
Act  in  most  of  its  features. 

France. — The  French  Conciliation  and  Arbitration  Law 
of  December  1892  provides  that  either  party  to  a labour 
dispute  may  apply  to  the  juge  de  pais  of  the  canton,  who 
informs  the  other  party  of  the  application.  If  they  concur 
within  three  days,  a joint  committee  of  conciliation  is 
formed  of  not  more  than  five  representatives  of  each  party, 
which  meets  in  the  presence  of  the  jmjc  de  pair,  who, 
however,  has  no  vote.  If  no  agreement  results  the  parties 
are  invited  to  appoint  arbitrators.  If  such  arbitrators 

Since  tiiis  article  w»s  written  a compulsory  Arbitration  Law  hm 

pawed  ii,  New  South  Wales  {December  1901^ 


are  appointed  and  cannot  agree  on  an  umpire,  the  president 
of  the  civil  tribunal  appoints  an  umpire.  In  the  case  of 
an  actual  strike,  in  the  absence  of  an  application  from 
either  party  it  is  the  duty  of  the  jugs  de  /«iix  to  invite 
the  parties  to  proceed  to  conciliation  or  arbitration.  Tin- 
results  of  the  action  of  the  juge  de  paix  and  of  the  con- 
ciliation committee  are  placarded  by  the  mayors  of  the 
communes  affected.  The  law  leaves  the  parties  entirely 
free  to  accept  or  reject  the  services  of  the  juge  de  pais. 
During  the  seven  years  1893-99  the  Act  was  put  iu  force  in 
778  cases — viz.,  425  on  application  of  workmen,  23  of 
employers,  18  of  both  sideR,  and  312  without  application. 
Altogether,  204  disputes  were  settled — 88  per  cent,  by  con- 
ciliation and  12  per  cent,  by  arbitration. 

Germany. — In  several  Continental  countries,  courts  or 
Ixxirda  are  established  by  law  to  settle  coses  arising  out  of 
existing  labour  contracts — e.g.,  the  French  “ ConseiU  des 
PnuV  homines”  the  Italian  14  Prof  A IVri,”  and  the  German 
"Geuurbegcrichten”-- and  .some  of  the  questions  which  come 
before  these  bodies  are  such  as  might  be  dealt  with  iu 
England  by  voluntary  boards  or  joint  committees.  The 
majority,  however,  are  disputes  between  individuals  as  to 
wages  due,  Ac.,  which  would  be  determined  in  the  United 
Kingdom  by  a court  of  summary  jurisdiction.  It  is  note- 
worthy, however,  that  the  German  industrial  courts 
(Gewerbegerichten)  are  empowered  under  certain  conditions 
to  offer  their  services  to  mediate  between  the  | tarries  to  an 
ordinary  labour  dispute.  In  the  case  of  a strike  or  lock- 
out the  court  must  intervene  on  application  of  both  parties, 
and  may  do  so  of  its  own  initiative  or  on  the  invitation  of 
one  side.  Failing  a settlement  at  a conference  between 
the  parties  in  the  presence  of  the  president  and  assessors 
of  the  court,  the  court  arrives  at  a decision  on  the  merits  of 
the  dispute  which  is  communicated  to  the  parties,  who  are 
allowed  a certain  time  within  which  to  notify  their  accept- 
ance or  rejection.  The  court  has  no  pow-er  to  compel  the 
attendance  of  the  parties  or  the  observance  of  its  decision. 
During  1896  there  were  44  applications  for  the  inter- 
vention of  the  Industrial  Courts.  Eighteen  agreements 
were  brought  about  and  1 1 decisions  were  pronounced  by 
the  courts,  of  which  2 were  accepted  by  both  parties  and 
9 were  rejected.  In  8 cases  the  courts  made  unsuccessful 
attempts  to  promote  settlements  without  pronouncing 
decisions.  The  above  figures  are  taken  from  a statement 
' prepared  for  the  Reichstag  commission  for  considering 
petitions  (1897-98). 

Switzerland. — The  canton  of  Geneva  enacted  a law  in 
1900  providing  for  the  settlement  by  negotiation,  con- 
ciliation, or  arbitration  of  the  general  terms  of  employ- 
ment in  a trade,  subject,  however,  to  special  arrangements 
; between  employers  and  workmen  in  particular  cases.  The 
[ negotiations  are  to  take  place  between  delegatus  chosen  by 
I the  associations  of  employers  and  employed,  or  failing 
them,  by  meetings  summoned  by  the  Council  of  State  on 
sufficient  applications.  Failing  settlement,  the  Council  of 
State,  on  application  from  either  party,  is  to  appoint  one 
| or  more  conciliators  from  its  members,  and  if  this  fail  the 
1 c entral  committee  of  the  “ Prud'hommes,”  together  with 
the  delegates  of  employers  and  workmen,  is  to  form  a 
board  of  arbitration,  whose  decision  is  binding.  Any 
collective  suspension  of  work  is  illegal  during  the  period 
covered  by  the  award  or  agreement. 

United  States. — In  the  United  States  several  States  have 
legislated  on  the  snbject  of  conciliation  and  arbitration, 
among  the  first  of  such  Acts  being  the  “ Wallace  " Act  of 
1883,  in  Pennsylvania,  which,  however,  was  almost  inopera- 
tive. Altogether,  24  States  have  made  constitutional  or 
statutory  provision  for  mediation  in  trade  disputes,  of 
which  17  contemplate  the  formation  of  permanent  State 
boards.  The  only  State  laws  which  require  notice  are 
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those  of  Mawmhuiwtto  and  New  York  providing  for  the 
formation  of  State  lioanis  of  arbitration.  The  Massa- 
chusetts board,  founded  in  1*86,  consists  of  one  employer, 
one  employed,  and  one  independent  person  chosen  by  both. 
The  New  York  board  (1880)  consists  of  two  representatives 
of  different  political  Janies,  and  one  member  of  a bona-fide 
trade  organization  within  the  State.  In  both  States  it  is  the 
duty  of  the  board,  with  or  without  application  from  the 
|jarties,  to  proceed  to  the  spot  where  a labour  dispute  has 
occurred,  and  to  endeavour  to  promote  a settlement.  The 
parties  may  decline  its  services,  bat  the  beard  is  em- 
powered to  issue  a report,  and  on  application  from  either 
side  to  hold  an  inquiry  and  publish  its  decision,  which  (in 
Massachusetts)  is  binding  for  six  months,  unless  sixty 
days’  notice  to  the  contrary  is  given  by  one  side  to  the 
other.  Several  States  (including  Massachusetts  and  New 
York)  provide  not  only  for  State  boards,  but  also  for  local 
boards. 

In  Massachusetts,  during  1899,  the  State  board  had 
its  attention  directed  to  25  disputes  (several,  as  in  previous 
years,  being  in  the  boot  and  shoe  trade).  Of  these  it 
settled  1 by  arbitration,  and  in  6 others  promoted  a 
settlement  by  conciliation.  The  remaining  cases  were 
settled  independently  of  the  Board,  or  were  unsettled 
when  the  llei>ort  was  issued. 

Federal  legislation  can  only  touch  the  question  of  arbi- 


tration and  conciliation  so  far  as  regards  disputes  offer ling 
commerce  between  different  States.  Thus  an  Act  of  June 
1898  provides  that  in  a dispute  involving  serious  inter- 
ruption  of  business  on  railways  engaged  in  inter-Sute 
commerce,  the  Chairman  of  the  inter-State  Counon 
Commission  aud  the  Commissioner  of  labour  shall,  on 
application  of  either  party,  endeavour  to  effect  a settlement, 
or  to  induce  the  parties  to  submit  the  dispute  to  arietta 
tion.  While  an  arbitration  under  the  Art  is  pending  a 
strike  or  lock-out  is  unlawful. 

AcTBOUTna— For tl,e  recent  development 
conciliation  in  tire  United  Kmglom  sev  tire 
Labour  Department  of  llu  Board  of  Trade  ! 

from  1888  onwards/  Since  18*0  there  report,  hare  oMtood 
special  appendices  •>»  the  work  of  .rhurttion  lsarlt  lw  i^ 
thT  Labour  OaUtU  (the  montlilr  journal  of  the  Utsmr  Ikpw. 
ruent)  from  188S  onward.  The  bfOlU  tf  **  *&* 

Labour  (1S91-94)  contain  much  valuable  mfonoataio 

por  the  working  of  the  Conciliation  Art  see  the  Irejorti 
SCtadJfTS  onVir  prevmding.  unh-rlhj 
Act,  ISM.  For  the  earlier  history  /Xna! 

Pit  niff  ptok  IndudrM  Cancihatio*  (IS*  t>J  . »S|,K-  "°0 
Brace  1887 For  foreign  and  colonial  derelopmenta— the jh  |» 

of  the  French  Office  rfn  Frazil,  tola 

.bias  la  Confide  Ctlltetife  cola  Pat  mu  d , ,, 

I I fAcanvcr  (ISM)  ; the  Annua  Kaportt of  tbemane DrfJJt 
Strikee,  Loek-oUlM,  amt  .irhdratojn  ‘ -j  ri!l,  Y. 

; chu mu,  ami  A Ve  Tori  Slate  ArhtraUon  Boarte.***' 

I Zealand  Department  of  Labour ; and  the  Lab, nr  0 
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proceeding  in  I and,  secondly,  whether  it  applied  to  the  matter  >n  h^ 

1 a matter  of  fact,  there  is  but  a single  ~ ■ 
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which  two  nations  refer  their  differences  to  one  or 

more 

an  opportunity 
matters  at  iss> 

pressed,  that  the  judgment  .shall  lie  in  accordance  with  the 
law  by  which  civilized  nations  have  agreed  to  lie  bound  when- 
ever such  law  is  applicable.  An  international  arbitrator 
may  be  the  chief  of  a friendly  power,  or  he  may  l>e  a private 
individual.  When  he  is  an  emperor,  a king,  or  a president 
of  a republic,  it  is  not  expected  that  he  will  act  jierson* 
ally ; he  may  by  tacit  consent  appoint  a delegate  or 
delegates  to  act  on  his  behalf,  and  avail  himself  of  their 


of  the  maj*  then  extant. 


one.  Tho  arbitrator  was  i 

by  reason  of  the  im]ierfection  --  —-  - , . , 

aud  his  direction  for  a further  topo^ph.adiii^ 
beyond  the  terms  of  the  reference.  The  awani  »e.'h 
fore,  void  for  excess  just  as  a private  award 

lTn  account  of  this  subject  divides 
four  part*  : a brief  sketch  of  part  tostory^.^ 


labours  and  views,  the  ultimate  decision  being  his  only  in  j of  a few  selected  instances  in 
name.  In  this  respect  international  arbitration  differs  from 
civil  arbitration,  since  a private  arbitrator  cannot  delegate 
Ins  office  without  express  authority.  The  analogy  between 
the  two  fails  to  hold  good  in  another  respect  also.  In 
civil  arbitration  the  decision  or  award  may  be  made  a rule 
of  court,  after  which  it  becomes  enforceable  by  writ  of 
execution  against  person  or  property*  An  international 
award  cannot  Iks  enforced  directly ; in  other  words,  it  has 
no  legal  sanction  behind  it.  Its  obligation  rests  on  the 


which  international  arbitra- 
tion has  been  successfully  resorted  to , “ ^ ' OT|,loj- 
various  treaties  and  projects  for  securing  wbkh  it 

meat ; ami  a short  discussion  of  the  Hunt,  outside  *a 
appears  to  be  inapplicable. 


lu  the  sense  in  which  tbc  term  is  -entire  very 
essentially  » n.reiernjWnct 


arbitration  is  « 


cnee  of  international  illations inlcrinuni- 
approach  to  it  before  the  Christian  era  forei 

ci|«al  arbitration,  as  practised  in  *“cl‘,u  ’ m Arbitrators  btt**** 


of  ureetdeoee 
Greek  to*** 


Athens  aud  Delos  with  regard 
temple  of  Apollo  in  844 


a. _ The  ancient  «>«-  ^ to 

sometimes  referred  their  differences  to  * thi  ^twerW  *•*' 
private  individuals.  Thus  Sparta  arbitrt ted  ; Pcfwn<kr 

Megara  with  regard  to  the  jvasBessi'i  promoatofy ;®f 

between  Athens  ami  Nitylene  with  kb*  ^ 

Sigeum  ; and  Themistoclcs  g*  pei&W 


i uie  cijai  uDimuw,  » .r«d  as 

good  faith  of  the  parties  to  the  reference,  and  on  the  fact  i Amphictyouic  Councils  , a dispute 

that  public  opinion  can,  with  the  help  of  a world  wide  Attlens  an(j  Dr|oa  Wuh  regard  to  a right  o 
press,  always  bo  brought  to  bear  on  any  state  that  may 
seek  to  evade  its  moral  duty.  The  obligation  of  an 
ordinary  treaty  rests  ou  precisely  the  came  foundations. 

True  it  is  that  an  international  award  may  be  disregarded 
for  excess  of  jurisdiction,  ambiguity  of  language,  or  corrupt 
conduct  on  tho  jiart  of  the  arbitrator.  But  each  of  these 
flaws  would  be  equally  fatal  to  a private  award.  We  have 
said  that  it  is  the  duty  of  an  international  arbitrator  to 
decide  in  accordance  with  international  law.  The  eminent 
jurist,  M.  Bluntachli,  considers  that  if  he  does  not  the 
award  may  be  set  aside.  To  admit  this  doctrine  would, 
however,  lead  to  endless  disputes,  since  international  law 
lias  never  been  codified.  A fresh  arbitration  might  have  to  1|1# 
be  entered  on  in  order  to  decide,  first,  what  the  law  was,  • tration 


«iut- 

Thc  aearest  nitioo- 

cxunpK  t^r 
bet**** 


regard  to  the  island  or  (w  it  war,*tha  1**$*" 

Leucadia.  At  the  period  of  the  |*rioponn«t«  Thucydi^ 
of  arbitration  had _ necome |,s0,vrf^  kin*  of  Sparta 


of  arbitration  UO  necome  w w..  » ..  * „ spw^>  T „ 

(I.  85)  put.  into  tire  mouth  of  Arehids-mre, £ J*, 
words,  -It  i»  impounds  to  .tuck 
is  willing  to  answer  before  arbitral  tr 
cases  the  arbitration  was  b 

would  have  been  no  more  P06511?1®,1  with  hw«- . ^ 


is  willing  to  answer  beforo  an  arbitral  t comniuBitMS; . 

cases  the  arbitration  was  between  two  arbitrate  with 

ould  have  been  no  more  possible  for  * him- . . 

A fra*  arbitration  might  have  to  \ Tp^doirrm-i"  ^h 

Ureece  told  ag.inst  It  with  toufoW  lore 
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Republican  Rome  dealt  with  non-Romans  as  modrrn  European 
governments  have  dealt  with  inferior  native  races.  When  in  445 
».c.  the  Republic  was  chosen  to  arbitrate  betw  een  the  towns  of 
Anita  and  Aricia,  she  settled  the  question  by  taking  the  disputed 
land  for  herself.  The-  same  thing  occurred  in  ISO  n.c.(  when  a 
territorial  difference  between  Neajmli*  ami  Nola  was  referred  to 
the  Roman  Senate.  Under  the  Ocsars,  frequent  recourse  was 
had  to  civil  or  private  arbitration,  the  procedure  of  which  was 
perfected  by  the  best  intellects  of  the  nay,  but  any  other  kind 
was  from  the  nature  of  things  impossible.  The  vastness  of  the 
territory  of  Imperial  Rome  was  such  that  she  had  practically 
nothing  external  to  herself.  She  proudly  claimed  to  be  “the 
arbiter  of  the  universe, '*  so  that  the  notion  of  her  arbitrating 
with  an  outside  power  involved  a contradiction  in  terms. 

The  Middle  Ages  may  not  inaptly  be  characterised  as  a period 
of  perpetual  conflict — between  absolutism  and  democracy,  betw  een 
great  feudal  lord  ami  rebellious  vassal,  between  Guelph  and 
uhibelline,  between  Catholic  and  Protestant.  Amid  this  clash  of 
anus  the  Popes  were  not  infrequently  spiraled  to,  and  there  are 
several  instances  of  their  having  acted  either  in  that  character  or 
as  mediators.  Witness  the  intervention  of  Innocent  III.  between 
King  John  and  his  harems;  of  BmMM  VIII.  between  Edward 
I.  and  Philippe  lc  Bel ; of  Leo  X.  between  Maximilian  and  the 
doge  of  Venice.  A similar  role  was  filled  by  the  medieval 
sovereigns,  notably  by  the  kings  of  Prance.  In  1003  a scheme 
for  establishing  a General  Council  was  projected  by  Sully,  the 
minister  of  Henry  IV.,  to  which  the  fifteen  states,  into  which 
Europe  was  to  be  parcelled  out,  were  to  submit  all  their  differ* 
cnees.  Needless  to  say,  the  scheme  came  to  nothing.  In  truth, 
its  object  was  not  ho  much  to  establish  an  arbitration  tribunal  as 
to  disestablish  and  disendow  the  House  of  Austria— a result 
which  was  reached  after  the  Thirty  Years'  War,  when  northern 
Protestant  Germany  waa  severed  from  the  Catholic  monarchy  of 
the  south.  A century  after  the  publication  of  Sully  a “Grand 
Design,”  a more  disinterested  and  more  elaborate  scheme  waa 
pri|Nirt-d  by  the  Abbe  St.  Pierre  for  settling  all  international 
disputes  by  means  of  a General  League  of  Christendom.  Rous- 
seau says  of  it  that  it  failed  “ because  it  was  madness  in  its 
author  to  be  wise  when  the  majority  of  people  were  fools.” 
However  this  may  be,  the  seed  sown  by  the  good  abW,  although 
it  fell  on  barren  ground,  was  not  destined  to  perish.  It  pro- 
duced a crop  of  other  schemes  later.  Jeremy  Bentham,  iu  1789, 
advocated  the  formation  of  a General  Diet — or  Congress — to 
which  each  of  the  powers  should  send  two  deputies,  ami  he  sug- 
gested making  its  decisions  coercive  by  putting  any  refractory 
state  under  the  ban  of  Europe.  Immanuel  Kant,  in  1795.  proposed 
tv  base  all  international  right  on  a Federation  of  Free  States,  the 
civil  constitution  of  each  of  which  was  to  be  made  republican. 
Both  Bentham  and  Kant  were,  indeed,  as  “voice**  crying  in  the 
wilderness,”  for  Europe  had  no  “cars  to  hear”  after  the  war  of 
the  French  Revolution  had  broken  out  and  had  deluged  her  in 
blood.  Yet  no  sooner  had  that  struggle  ended  than  organized 
efforts  on  behalf  of  arbitration  began  to  manifest  themselves  in 
various  ways.  Tins  first  of  such  efforts  was  made  in  1816  by  the 
Society  of  Friends  in  New  York.  In  1835  the  American  Peace 
Association  presented  a petition  to  the  Senate  of  Massachusetts 
for  publishing  a “ standing  Court  of  Nations.”  Similar  petitions 
Were  presented  subsequently  in  Maine  and  Vermont.  The  subject 
was  brought  before  the  United  States  Semite  in  December  1837, 
and  was  referred  to  the  Committee  of  Foreign  Affair*,  which  re* 
ported  it  to  lie  premature.  In  1839  the  same  asaooiatioo  presented 
a fn-sh  petition  for  a similar  purpose.  This  met  with  the  same  fate. 
In  1853  the  United  States  Senate  voted  in  favour  of  inserting  arbi- 
tration clauses  iu  treaties,  “the  arbitrators  to  be  eminent  jurists, 
having  little  or  no  connexion  with  jiolitiea.’'  In  1849  Mr  Richard 
Cobdcn  advocated  a similar  proposition  in  the  British  House  of 
Commons,  and  m jved  for  an  address  to  the  Crown  praying  that 
the  <Juet‘»  would  instruct  her  Foreign  Secretary  to  see  that  it 
was  carried  out.  He  maintained  that  a treaty  for  general  arbitra- 
tion would  be  as  binding  as  any  other,  and  that  a country  which 
did  n<>t  ftilfil  its  obligation  to  refer  would  enter  on  war  “ with  the 
brand  of  infamy  stained  upon  its  banners.”  The  motion  for  an 
address  was  opposed  by  Lord  Palmerston,  then  first  minister, 
who  carried  “the  previous  question  ” by  a majority  of  170  to  79. 
In  1873  Mr  Henry  Richard  re-introduced  the  subject  in  a some- 
what different  form  by  urging  an  invitation  to  foreign  |*owcrs  to 
concur  iu  a general  and  permanent  system.  In  spite  of  much 
cold  water  thrown  by  Mr  Gladstone,  who  had  now  become 
premier,  Mr  Richard  obtained  a majority  of  t*o  in  his  favour. 
The  Representative  Assembly  at  Westminster  bad  thus,  like  the 
R*  nate  at  Washington,  undergone  a change  of  sentiment  in  the 
course  of  a single  generation.  Motions  substantially  similar  to 
Cobden'i  were  earned  in  the  Italian  Chamber  in  August  1873, 
in  the  Dutch  Chamber  in  November  1874,  in  the  Belgian 
Chamber  in  January  1875. 

Almost  con  tern  ]«oruucou*ly  with  Mr  Richard's  success  in  Parlia- 
ment, fresh  impulse  was  given  to  the  movement  by  bodies  of 
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public  or  learned  men  associated  together,  not  for  humanitarian 
purposes,  but  for  the  elucidation  of  international  legal  principles. 
The  foremost  of  these  was  the  Institute  of  International  Law 
(L' Insiitxit  de  droit  international),  which  is  composed  of  men 
of  different  nationalities,  distinguished  in  that  uejuirtmont  of 
learning.  Its  first  conference  was  held  at  Ghent  on  18th  Sep- 
tember 1873,  w hen  a committee  was  appointed  with  special  instruc- 
tions to  study  the  question.  On  this  committee  the  United 
States  were  represented  by  Mr  Dudley  Field,  Belgium  by  >1,  de 
Laveleve,  Italy  by  Signor  Pierantoni,  Germany  by  Herr  Gold- 
schmidt, Great  Britain  by  Sir  William  Vernon  Harcourt  (then 
Professor  of  International  Law  at  Cambridge).  In  the  same  year 
there  was  founded  in  I/>ndnn  an  “Association  for  the  Reform 
and  Codification  of  the  Law  of  Nations,”  which  put  international 
Arbitration  in  the  forefront  of  its  programme.  Its  first  meeting 
was  held  at  Geneva  in  1874.  The  name  of  this  body  was  altered 
in  1895  to  “The  Internationa]  Law  Association.”  In  1888  a 
third  association  was  formed  under  the  style  of  “ The  Permanent 
Parliamentary  Committee  in  favour  of  Arbitration  and  Peace,” 
or,  as  it  is  sometimes  called  for  flhortneas,  “The  International 
Parliamentary  Union.”  Thin  union  has  a permanent  office  at 
Berne.  Its  first  meeting  was  held  in  Paris  in  June  1869,  under 
the  presidency  of  the  late  M.  Jules  Simon,  and  was  attended  by 
129  members  from  England  and  the  United  States.  In  July 
1890  the  union  met  again  in  London  under  the  presidency  of  the 
late  Lord  Herschell,  and  a committee  waa  then  farmed  to  organize 
similar  bodies  on  the  Continent  ami  in  America.  The  meetings 
of  the  union  continue  to  take  place  yearly. 

The  disputes  which  have  been  determined  by  inter- 
national arbitration  may  Iks  arranged  in  two  main  groups 
— A.  Those  which  have  arisen  between  state  and  state  in 
their  sovereign  cajiocities;  B.  Those  in  which  one  state 
has  made  a demand  upon  another  state,  ostensibly  in  its 
sovereign  capacity,  but  really  on  behalf  of  some  individual 
or  set  of  individuals  whose  interests  it  was  bound  to  pro- 
tect. To  the  former  group  belong  territorial  disputes,  r.g.t 
questions  of  boundaries  on  land  and  of  fisheries  at  sea  ; to 
the  latter  pecuniary  claims  in  resjiect  of  acts  alleged  to 
have  been  wrongfully  done  to  one  or  more  subjects  of  one 
state  by,  or  with  the  authority  of,  another  state.  Such 
acts  comprise,  amongst  other  things,  (a)  breaches  of  neu- 
trality, by  aiding  and  abetting  a belligerent  power  or  by 
permitting  hostile  ojierations  to  take  place  on  neutral  soil ; 
(6)  unlawful  arrests  and  seizures.  The  remaining  cases 
are  of  a miscellaneous  character,  and  do  not  admit  of 
se{iaruto  classification. 

(A.)  “Territorial  disputes,”  says  Alexander  Hamilton, 
the  eminent  American  statesman,  in  the  Fed  cm  list,  “ have 
at  all  times  been  found  one  of  the  most  fertile  ^ jmam 
sources  of  hostility  among  nations.”  “ Perhajw,” 
he  adds,  “ the  greatest  portion  of  the  wars  that  have 
desolated  the  earth  have  sprung  from  this  origin.”  This 
sentiment,  true  enough  at  the  close  of  the  18th  century,  is 
fortunately  no  longer  correct.  The  settlement  of  territorial 
disputes  by  arbitration  has  of  late  been  the  rule  rather 
than  the  exception.  We  begin  with  one  which  was  a serious 
disappointment  to  Great  Britain,  having  been  marred  by 
a mistake  in  the  form  of  the  reference,  but  in  which, 
notwithstanding,  she  loyally  acquiesced.  The  treaty  of 
Washington  of  1846  provided  that  the  north-western 
frontier  of  the  United  States  near  the  jiarallel  of  49’  N. 
should  run  in  a westerly  direction  along  that  jiarallel  to 
the  middle  of  the  channel  which  separates  the  continent 
from  Vancouver  Island,  and  thence  in  a southerly  direc- 
tion through  the  middle  of  the  same  channel  and  of  Kuca 
Strait  to  the  Pacific  Ocean.  The  dispute  was  os  to  the 
jirccise  way  in  which  this  southern  line  waa  to  be  drawn. 
It  was  referred  to  the  German  emperor  to  decide 
whether  the  line  should  pass  through  Rosario  Strait 
or  through  the  Canal  de  Haro.  The  emperor  ajqiointed  a 
geographer,  a jurist,  and  a diplomat  to  study  the  subject 
and  to  report  to  him.  This  they  did,  and  on  the  21st 
October  1872  be  made  an  award  by  which  the  channel  of 
Haro  was  divided  equally  between  the  contending  parties, 
the  United  States  being  declared  entitled  to  exclusive 
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possession  of  all  the  other  channels  to  the  north  of  the 
Strait  of  Fuca,  together  with  the  island  of  San  Juan  and 
several  small  islets. 

The  facts  of  the  territorial  dispute  between  Great  Britain 
and  the  Republic  of  Venezuela  with  regard  to  British  Guiana 
— dating  tack  to  1841  and  not  settled  until  1899 — are 
as  follows : — 

The  British  claimed  title  through  the  Dutch,  the  Venezuelans 
claimed  title  through  Spain.  The  Dutch  in  the  course  of  their 
war  of  independence  had  established  settlements 
V 'eattuels.  along  the  coast  of  Guiana,  of  which  the  most  im- 
portant was  Kijkoveral,  situated  at  the  point  where 
the  Cuyuni,  the  Maasaruni,  and  the  Esscquita  rivers  unite.  In 
lt>48,  by  the  treaty  of  Munster,  they  were  confirmed  in  the 
possession  of  the  territory  which  they  then  held.  Subsequently 
they  extended  their  posts  along  the  coast  os  far  as  the  month  of 
the  Atnakurti,  ami  inland  aloug  the  courses  of  the  three  river* 
above  named.  The  British  claimed  that  thuir  right*  extended  to 
tho  whole  Cuyuni  basin,  but  the  boundary  actually  insisted  upon 
was  a line,  laid  out  by  Sir  Robert  Schoraburgk  in  1840.  and 
known  as  the  Schomburgk  line,  which  included  the  district  of 
Banina  and  so  much  of  the  basin  of  the  Cuyuni  as  lies  to  the  west 
of  tlxe  main  stream.  This  claim  was  based  upon  Dutch  occupa- 
tion, actual  or  constructive,  of  territory  previously  unoccupied. 
The  Venezuelans  claimed  the  whole  country  as  far  as  the  E*s*- 
quibo,  that  is  to  say,  more  than  half  of  the  colony  of  British 
Guiana,  as  shown  on  the  latest  mapH.  They  alleged  that  the 
bull  of  Alexander  VI.  of  1493  had  granted  to  Spain  all  territory 
that  she  might  discover  went  of  a line  drawn  100  lesguoB  west  of 
the  Azores,  and  that  at  the  dAte  of  the  bull  the  papacy  was 
universally  recognized  as  a com [« tent  international  authority, 
particularly  in  matter*  affecting  territory  reclaimed  from  the 
heathen.  They  further  alleged  that  the  Spaniards  had  discovered 
Guiana,  and  hod  thus  obtained,  even  without  the  bull,  uu 
inchoate  title,  which  they  bad  perfected  by  exploration  and  adt 
of  sovereignty. 

lu  1850  it  was  arranged  between  tho  two  Governments  that 
neither  should  enter  into  or  encroach  upon  tho  territory  in  dis- 
pute ; but  subsequently  the  Venezuelans  duregarded  this  arrange- 
ment, and  in  1883-81  made  grant*  and  concessions  in  the  territory 
claimed  by  the  British.  In  November  18B'3  the  British  Govern- 
ment issued  a notice  to  tho  effect  that  these  concessions  were 
invalid  ; and  in  consequence  of  this  notice,  and  of  other  differ- 
ences concerning  the  proposed  erection  of  a lighthouse  upon 
Bmms  Point,  the  Venezuelan  Government  in  1887  broke  off 
diplomatic  relations.  In  1890  they  suggested  arbitration,  which 
Great  Britain  refused  on  the  ground  that,  as  regarded  the  terri- 
tory comprised  within  the  Schomburgk  line,  the  British  title  was 
clear  ami  there  was  nothing  to  arbitrate  about.  In  July  1895 
Mr  Secretary  Olney,  on  behalf  of  the  United  States,  addressed  a 
lengthy  despatch  to  the  British  Government,  urging  that  the 
refusal  to  arbitrate  should  bo  reconsidered,  and  intimating  that 
any  attempt  to  put  hostile  pressure  ujx>n  Venezuela  would  be 
considered  by  his  Government  as  an  infringement  of  tho  Monroe 
doctrine.  To  this  lord  Salisbury  replied  that  Great  Britain  could 
not  consent  to  go  to  arbitration  in  respect  of  territory  actually 
settled  and  occupied  by  British  subjects.  On  17th  December 
President  Cleveland,  in  his  mes.sugr  to  Congress,  announced  that 
Great  Britain  haying  refusal  arbitration,  ho  intended  to  anoint 
a commission  which  should  rqiort  upon  the  respective  rights  of 
the  parties,  and  he  added  : 4 When  such  report  is  made  and 
accepted,  it  will,  in  my  opinion,  be  the  duly  of  tho  United  State* 
to  resist  by  every  mean*  in  its  power,  as  a wilful  aggression  upon 
it*  right*  ami  interests,  the  appropriation  by  Great  Britain  of  any 
lands,  or  tho  exercise  of  any  governmental  jurisdiction  over  any 
territory,  which,  after  investigation,  we  shall  have  determined  of 
nght  to  belong  to  \ cnezuela.’  The  rffoct  of  thin  message  was  to 
call  forth  in  tho  United  State*  n great  display  of  warlike  en- 
thusiasm, and  to  occasion  a fall  in  the  value  of  American 
securities  amounting  to  $100,000,000.  Iu  England  it  was  re- 
ceived with  considerable  astonishment  but  without  active  resent- 
ment, the  public  mind  being  almost  immediately  diverted  to  the 
triable*  arising  out  of  Dr  Jameson's  raid  into  the  Transvaal.  In 
S7i8.Mnv  yn£d  Sute"  »PP°*»ted  their  commisaion,  and 
r J-  T u\}1  Government  to  furnish  a statement  of  their 
d£Ln  ?°Ternm*nt  declined  to  recognize  the  juris- 

inn.  L f !!*  00™m,s,,on- , !■><'»>.  negotiation,  were  then  entered 
Onit  lieu  ltr.a"°?'  undrrstanding  that  Hi.  rishts  ..r 

FXLrv  lt»-‘\t *rtC'y  territory  should  be  nrotseted.  1„ 
S2HK««‘  V*  a<  WaahSagton  Wween  Great 
■ W /''  "%>>  r'r  ««*«»»  were  nam«i 

KuX  tvl  Sir  hi'  lierd  Heim  Collin,  „„  behalf  of 
boS  of  iSri ,,,„  Ch“'f  ■’"»“«  Fuller  -ml  Mr  Jostle.  Brewer, 
both  of  the  Supreme  Court  of  the  United  States,  on  beluilf  of 


Venezuela.  A fifth  arbitrator  was  to  be  appointed  by  these  four, 
or,  in  the  event  of  their  failure  to  agree,  by  the  king  Swrin 
and  Norway.  The  four  arbitrators  agreed  to  appoint  as  th-eir 
colleague  M.  de  Martens,  privy  councillor  sml  member  of  tbr 
Ministry  of  Foreign  Affair*  in  Russia.  Ixird  Heracbell  hivix^ 
died  in  March  1899,  the  Lord  Chief-Justice  of  England,  L-nl 
Russell  of  Killowen,  was  appointed  in  hi*  place,  lhe  court  m 
constituted  assembled  in  Pans  iu  June  1899.  On  3rd  Oetowr  the 
arbitrators  published  their  award.  By  it  Venezuela  obtained  the 
district  of  Barima  as  far  a*  Point  Playa,  and  a strip  of  courtly 
between  the  Wcnatou  and  Cuyuni  riven  ; elsewhere  tlw  ne* 
boundary  coincides!  with  the  Schomburgk  line.  Barima,  *ki:b 
is  a district  strategically  important  to  N enezuelo,  but  othervim 
of  little  value,  had  been  offered  to  her  by  the  British  GorauMrt 
at  least  three  time*  in  tho  prolonged  course  of  the  negotiation. 
The  free  navigation  of  the  rivers  Amakuru  and  Barima  ws 
secured  to  Great  Britain,  which  had  every  reason  to  be  aattsbri 
with  the  result. 

Of  dispute*  with  regard  to  fisheries,  the  two  nif»t  im- 
portant in  recent  time*  are  the  Newfoundland  and  the 
Bering  Sea  cases.  , The  Newfoundland  dis- 
pute is  a very  old  one,  and  is  not  yet  closed.  rf  011 
By  the  treaty  of  Utrecht  of  1713  ft  right  was 
reserved  to  French  subjects  to  catch  fish  and  to 
dry  them  on  that  part  of  Newfoundland  which  stretch* 
from  CajK:  Bonavista  to  the  northern  point  of  the  tstoit, 
ami  from  theme  coming  down  by  the  western  side  reach* 
as  far  as  Cape  Riche.  By  the  treaty  of  hersailleaof  1-83 
France  renounced  the  fishery  from  Bonavista  to  I apt 
St.  John  on  the  east  coast,  receiving  in  return  extewM 
right*  upon  the  west  const  as  far  as  Cajie  llaj.  - ei  ier 
treaty  pur|iorted  to  grant  exclusive  right,  but  there  *m 
annexed  to  the  treaty  of  Versailles  a decUratwn  to  tl 
effect  that  “His  Britannic  Majesty  will  take  torn* 
positive  measure*  for  preventing  his  auhjec 
terrupting  in  any  manner  by  their  competition  the  o 17 
of  the  French  during  the  tem|>orary  exercise  of  it  wh» 
granted  to  them  U|-on  the  coasts  of  the  island  ot  - 
foundland,  and  he  will  for  this  purpose  cause  tin ! fixes 
settlements  which  shall  be  formed  there  to  be  renwvi- 
Upon  this  declaration  the  French  founded  a claim 
exclusive  fishing  rights  within  the  limits  name,  • 
conventions  were  entered  into  with  a view  > 
these  rights  in  1*54,  1**4,  and  1885,  but  they  remimed 
inoperative,  the  consent  of  the  Newfouadlan  * . . 

— to  which  they  were  made  subject — having  been 
refused.  Meanwhile  the  French  Oovemmcn  gm»« 
bounty  to  the  French  fishermen  which  ena  1 
undersell  tho  colonists.  In  1887  the  Newfouu  . 

lature  passed  an  Act  forbidding  the  sale  o ..  ^ 

struck  a severe  blow  at  the  French  mdu  0-  ( 

not,  however,  the  whole  cause  of  difference  c ■ , 

Britain  and  France.  At  the  date  of  the  treaty  of  L 

and  for  more  than  a century  afterwards,  the t * ^ 

in  this  region  almost  entirely  for  cod,  bu  1 ^ 
they  also  fished  there  for  lobsters,  and  abou  . , „ 

they  erected  factories  for  “ tinning  or  canni  g ^ 
at  Port  au  C’hoix  on  the  north-west  coast  0 
This,  it  was  contended,  was  not  withm  the  • ’ ri tdjts 
only  contemplated  cm!  fishing,  and  gaveno  *”*  tJ|0 
except  in  res, wet  of  that  specie.  of  fob.  tog 
colonial  fishermen  had,  prior  to  1*  • bi  .♦  trhicb  i» 
factories  of  their  own  on  that  j»art  of  the  , 

known  as  “the  French  shore,”  so  that  f*  Clioii- 
divectly  interfered  with  by  the  factories  **  , ,iaIty 

Mutual  protests  and  remonstrances  ensued,  . ^ 
apixxtling  to  their  resjicetivc  governments  uimied 

intruder*  At  length.  In  March  1891,  a treaty  ™'^ 
between  Great  Britain  and  France  by  w » 
nations  agreed  to  refer  the  lobster  dispute  o j„ 

com|»o*ed  of  three  jurists  named  by  the  two 
common,  and  four  delegates,  two  from  each  co 
were  to  act  as  intermediaries  between  t ei 
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government*  and  the  other  arbitrators.  The  arbitration 
tribunal  hail  held  no  sitting  down  to  the  time  of  writing 
(1900),  but  a modus  vivendi  was  arranged  in  1890  by 
which  no  lobster  fisheries  which  were  not  in  operation  in 
July  of  that  year  were  to  be  permitted,  except  with  the 
joint  consent  of  the  commanders  of  the  British  and  French 
naval  stations.  This  arrangement  has  been  renewed  from 
year  to  year,  and  has  been  the  means  of  keeping  the  peace. 

Another  important  fishery  dispute  arose  between  Great 
Britain  and  the  United  States  with  regard  to  the  fur  seals 
in  Bering  Strait  The  facts  are  as  follows : — 

In  the  year  1867  the  United  States  Government  had  pur- 
chased from  Russia  all  tier  territorial  rights  in  Alaska  and 
the  adjacent  inlands.  The  lxmndary  between  tho 
Bering  two  powers  as  laid  down  by  the  treaty  for  purchase 
Sea.  was  a line  drawn  from  the  middle  of  Bering  Strait 

south-west  to  a point  midway  between  tho  Aleutian 
and  Komandorski  Islands,'  dividing  Bering  Sea  into  two  parts, 
of  which  the  larger  was  on  the  American  side  of  this  line.  This 
i«ortion  included  the  Pribyloir  Islands,  which  aro  the  principal 
breeding  grounds  of  the  seals  frequenting  those  seas.  By 
certain  Acts  of  Congress,  passed  between  1868  and  1873,  tho 
killing  of  seals  was  prohibited  upon  the  islands  of  the  PribylolT 
group  and  in  " the  waters  adjacent  thereto/'  except  upon  certain 
specified  conditions.  No  definition  of  the  meaning  of  tho  words 
“adjacent  waters”  was  given  in  tho  Act,  In  1870  the  exclusive 
rights  of  killing  seals  upon  these  islands  was  loosed  by  tho  United 
States  to  tho  Alaska  Commercial  Company,  Ujmn  conditions  limit- 
ing the  numbers  to  be  taken  annually,  and  otherwise  providing 
f»r  their  protection.  As  early  as  1872  the  operations  of  foreign 
sealer.;  attracted  the  attention  of  the  United  States  Government, 
but  any  precautions  then  taken  seem  to  havo  been  directed  against 
the  capture  of  seals  on  their  way  through  the  passages  between  the 
Aleutian  Islands,  and  no  claim  to  jurisdiction  beyond  the  three- 
mile  limit  appears  to  have  been  put  forward.  On  12tli  March 
1881,  however.  Mr  French,  acting  secretary  of  the  United  States 
Treasury,  in  answer  to  a letter  asking  for  an  intcqiretation  of  tho 
words  "waters  adjacent  thoreto”  in  the  Acta  of  1863  and  1873, 
stated  that  all  the  waters  east  of  tire  boundary  line  were  con- 
sidered to  be  within  the  waters  of  Alaska  territory.  Iu  March 
1886  this  letter  was  communicated  to  the  8an  Francisco  Customs 
by  Mr  Manning,  secretary  of  the  Treasury,  for  publication.  In 
the  same  summer  three  British  soalers,  tho  Carolenn,  Onward, 
and  Thornton , were  captured  by  an  American  revenue  cutter  sixty 
rules  from  land.  They  were  condemned  by  tho  district  judge  on 
the  express  ground  that  they  hod  been  sealing  with  in  the  limits 
of  Alaska  territory.  Diplomatic  re  presentations  followed  and  an 
order  for  release  was  issuod,  but  in  1887  further  capture*  were 
nude  and  were  judicially  njpttttd  uj»on  the  some  grounds.  Tho 
respective  positions  taken  up  by  the  two  governments  in  the 
controversy  which  ensued  limy  bo  thus  indicated.  The  United 
States  claimed  os  a matter  of  right  an  exclusive  jurisdiction  over 
tho  sealing  industry  in  Bering  Sea  ; they  also  contended  that 
the  protection  of  the  fur  seal  was,  upon  grounds  both  of  morality 
and  interest,  an  international  duty,  and  should  be  secured  by 
international  arrangement.  Tho  British  Government  repudiated 
tho  claim  of  right,  but  were  willing  to  negotiate  upon  tho  question 
of  international  regulation.  Between  1S87  and  1890  negotiations 
were  carried  on  between  Russia,  Great  Britain,  and  the  United 
States  with  a view  to  a joint  convention.  Unlbrtunately  tho 
parties  were  unable  to  agree  a-s  to  the  principles  uj>on  which 
regulation  should  lx*  based.  Tho  negotiations  were  wrecked  upon 
the  question  of  pelagic  sealing.  The  only  seal  nurseries  were 
upc»n  tile  l’ribyloff  Islands,  which  belonged  to  the  United  States, 
and  the  Komandorski  group,  which  belonged  to  Russia.  Con- 
Mquunthr  to  prohibit  pelagic  sealing  would  have  been  to  cxcludo 
Canada  from  the  industry.  Tho  Unit'd  States,  nevertheless,  in- 
sisted that  such  prohibition  wo*  indispensable  on  the  grounds 
-~*{1)  that  pelagic  scaling  involved  the  destruction  of  breeding 
stock,  because  it  was  practically  impossible  to  distinguish  between 
the  mule  and  female  seal  when  in  the  water ; (2)  that  it  was  un- 
necessarily wasteful,  inasmuch  as  a large  proportion  of  tho  seals 
*o  killed  were  lost.  On  the  other  hand,  it  was  contended  by 
Great  Britain  that  in  all  known  coses  tho  extermination  of  seals 
had  been  the  result  of  operations  upon  land,  and  had  never  been 
caused  by  sealing  exclusively  j*ehigic.  Tho  negotiation!!  came 
to  nothing,  and  the  United  "States  fell  back  upon  their  claim 
of  right.  In  June  1890  it  was  report'd  that  certain  American 
revenue  cutters  had  been  order«i  to  proceed  to  Bering  Sea. 
Sir  Julian  Pauncefotc,  the  British  amboaudor  at  Washington, 
having  failed  to  obtain  an  assurance  that  British  vessels  would 
not  be  interfered  with,  laid  a formal  protest  before  the  United 
states  Government. 
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| Thereupon  follow'd  a diplomatic  controversy,  in  the  coarse  of 
( which  the  United  State*  developed  tho  contentions  which  were 
' afterwords  laid  before  tho  tribunal  of  arbitration.  The  claim 
that  Bering  Sea  was  mare  clausum  was  abandon'd,  but  it  was 
asserted  that  Russia  hod  formerly  exercised  therein  rights  of 
exclusive  jurisdiction  which  hod  passed  to  the  United  States, 
and  they  relied  inter  alia  upon  the  ukase  of  1821  by  which  foreign 
vessels  hod  boon  forbidden  to  approach  within  100  Italian  miles 
of  the  coasts  of  Russian  America.  It  was  pointed  out  by  Great 
Britain  that  this  ukase  had  been  tho  subject  of  [to test  both  by 
Great  Britain  and  the  United  States,  and  that  by  treaties  similar 
in  their  terms,  made  between  Russia  and  each  of  the  protesting 
[towers,  Russia  had  agreed  that  their  subjects  should  not  be 
troubled  or  molested  in  navigating  or  fishing  in  any  part  of  tho 
Pacific  Ocean.  Tho  American  answer  was  that  the  Pacific  Ocean 
did  not  include  Bering  Sea.  They  also  claimed  an  interest  in 
( tho  fur  seals,  involving  the  right  to  protect  them  outside  the 
three-mile  limit.  In  August  1890  Lora  Salisbury  proposed  that 
the  question  at  issuo  should  be  submitted  to  arbitration.  This 
was  ultimately  assented  to  by  Mr  Secretary  Blaine  on  the  under 
standing  that  certain  specific  points,  which  he  indicated,  should 
bo  laid  before  the  arbitrators.  On  29th  February  1892  a definitive 
treaty  was  signed  at  Washington.  Koch  [tower  was  to  name  two 
arbitrators,  and  the  president  of  tho  French  Republic,  tho  king 
of  Italy,  tho  king  of  Norway  and  Sweden,  were  each  to  name 
one.  The  points  submitted  were  as  follows: — (1)  What  exclusive 
jurisdiction  in  the  sea  now  known  as  Bering  Sea,  and  what 
exclusive  rights  in  the  seal  fisheries  therein,  did  Russia  assert 
and  exercise  prior,  and  up  to  the  time  of,  the  cession  of  Alaska  to 
the  United  States?  (2)  How  far  were  her  claims  of  jurisdiction 
as  to  the  seal  fisheries  recognized  and  conced'd  by  Great 
Britain  ? (3)  Was  the  body  of  water  now  known  as  Bering  Sea 
included  in  the  phrase  “ Pacific  Ocean,”  as  used  in  the  treaty 
of  1825  between  Great  Britain  and  Russia,  and  what  rights,  if 
any,  in  Bering  Sea  were  held  exclusively  exercised  by  Russia 
after  the  said  treaty  1 (4)  Did  not  all  tho  rights  of  Russia  as  to 
jurisdiction  and  as  to  the  seal  fisheries  in  Bering  Sea  east  of  the 
water  boundary,  in  tho  treaty  between  tho  United  States  and 
Russia  of  the  30th  March  136*7,  pao»  unimpaired  to  the  United 
States  under  that  treaty?  (5)  Had  tho  United  States  any 
and  what  right  of  protection  over,  or  property  in,  the  fur  seals 
frequenting  tho  islands  of  Bering  Sea  when  such  seals  arc 
found  outside  the  three-mile  limit  ? In  the  event  of  a deter- 
mination in  favour  of  Great  Britain,  the  arbitrators  were  to 
determine  what  concurrent  regulations  were  necessary  for  the 
preservation  of  the  seals,  and  a joint  commission  was  to  be 
appointed  by  the  two  powers  to  assist  them  in  the  investigation 

I ol  the  facta  of  *eal  life.  The  question  of  damages  was  reserved 
for  further  discussion,  but  cither  party  was  to  be  at  liberty  to 
submit  any  question  of  fact  to  the  arbitrators,  and  to  ask  for  a 
finding  thereon.  The  tribunal  was  to  sit  at  Paris.  The  treaty 
was  approved  by  the  Senate  on  29th  March  1892,  and  ratified  by 
the  President  on  22nd  April. 

The  United  State*  appointed  as  arbitrator  Mr  John  H.  Harlan, 
a Justice  of  the  Supreme  Court,  and  Mr  John  T.  Morgan,  a 
member  of  the  Senate.  The  British  arbitrators  were  Ixwd  Hannon 
and  Sir  Johu  Thompson.  The  neutral  arbitrators  were  tho  Baron 
do  Courcel,  tho  Marquis  Visconti  Venowta,  and  Mr  Gregors  Gram, 
appointed  respectively  by  the  president  of  the  French  Republic, 
the  king  of  Italy,  and  the  king  of  Norway  and  Sweden.  Tho 
sittings  of  the  tribunal  began  in  February  and  ended  in  August 
1893.  The  main  interest  of  the  proceedings  lies  in  the  Becond  of 
the  two  claims  put  forward  on  behalf  of  the  United  States,  This 
claim  cannot  easily  be  stated  in  language  of  precision ; it  is 
indicated  rather  than  formulated  in  the  last  of  the  five  points 
specially  submitted  by  the  treaty.  But  its  general  character  may 
be  gathered  from  the  arguments  addressee!  to  the  tribunal,  ft 
. was  suggested  that  the  seals  had  some  of  the  characteristics  of 
the  domestic  animals,  and  could  therefore  be  the  subject  of  some- 
| thing  in  tho  nature  of  a right  of  property.  They  were  so  far 
| amenable  to  human  control  that  it  was  possible  to  take  their 
: increase  without  destroying  the  stock.  Sealing  upon  land  was 
legitimate  scaliug ; the  United  States  being  the  owners  of  the 
land,  the  industry  was  a trust  vested  in  them  for  tho  benefit  of 
mankind.  On  the  other  hand,  pelagic  sealing,  being  a method 
of  promiscuous  slaughter,  was  illegitimate ; it  was  contra  tones 
mares  and  analogous  to  piracy.  Consequently  the  United  States 
claimed  a right  to  restrain  such  practices,  both  oa  proprietors  of 
the  seals  and  os  proprietors  nnd  trustees  of  tho  legitimate  in- 
dustry. It  is  obvious  that  such  a right  was  a novelty  hitherto 
unrecognised  by  any  system  of  law.  Mr  Carter,  therefore,  as 
counsel  for  the  United  States,  submitted  a theory  of  international 
jurisprudence  which  was  equally  novel.  He  argued  that  the 
determination  of  the  tribunal  must  be  grounded  upon  “the 
principles  of  right,”  that  “by  the  rule  or  principle  of  right  was 
meant  a moral  rule  dictated  by  the  general  standard  of  justice 
upon  which  civilized  nations  are  agreco,”  that 41  this  international 
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standard  of  justice  is  but  another  name  for  international  law,*’ 
that  the  particular  recognized  rules  were  but  cases  of  the  applica- 
tion of  a more  general  rule,  and  that  where  the  particular  rules 
were  silent  the  general  rule  applied.  The  practical  effect  of  this 
contention  appears  to  be  that  an  international  tribunal  can  make 
new  law  and  apply  it  retrospectively.  In  spite  of  this  ingenious 
argument,  which  was  strenuously  opposed  by  Sir  Charles  Russell, 
the  leading  counsel  for  Great  Britain,  the  judgment  of  the  arbi- 
trators was  in  favour  of  Great  Britain  on  all  points.  It  only 
remained  for  the  arbitrators  to  consider  the  question  of  regulation 
which  had  also  been  submitted  to  them,  upon  this  point  the 
arguments  of  the  American  counsel  were  allowed  their  due  weight. 
A close  time  was  a pointed  for  sealing,  the  use  of  firearms  was 
forbidden  in  Bering  Sea,  and  pelagic  sealing  was  prohibited 
within  sixty  miles  of  the  I’ribyloff  Islands.  The  sward  was  signed 
and  published  on  15th  August  1893.  The  question  of  damages 
which  hyi  been  reserved  was  ultimately  settled  in  1897  by  a joint 
commission  appointed  by  the  two  powers  in  February  1896.  the 
total  amount  awarded  to  the  British  scalers  being  $473,151.26. 

(B.)  We  pass  now  to  State  action  on  behalf  of  individuals. 
The  following  is  an  illustration  of  a dispute  of  this  class, 
which  was  settled  by  arbitration  nearly  forty  years  after 
the  occasion  which  gave  rise  to  it  On  the  night  of  26th 
The  September  1814,  during  the  war  between  Great 
Oeaerml  Britain  and  the  United  States,  the  General  Arm- 
strong, an  American  privateer,  fired  upon  the 
boats  of  a British  squadron  which  had  just 
entered  the  port  of  Fayal,  an  island  of  the  Azores  group. 
The  British  squadron  retaliated  next  day  by  cannonading 
the  privateer  within  the  limits  of  the  port,  and  managed 
to  destroy  her.  Fayal  and  its  port  were  then,  as  now, 
Portuguese  territory,  and  the  United  States  claimed  to  bo 
indemnified  by  the  Portuguese  Government  for  the  loss  of 
the  privateer,  on  the  ground  that  the  local  authorities  had 
committed  a breach  of  neutrality  in  not  interfering  on  her 
behalf  when  the  British  squadron  opened  fire.  By  treaty 
of  26th  February  1851,  it  was  agreed  to  submit  this  claim 
to  arbitration,  and  Louis  Napoleon,  then  president  of  the 
French  Republic,  was  chosen  arbitrator.  It  was  proved 
that  the  governor  of  Fayal  was  aware  on  27th  February  of 
what  was  going  on,  but  it  was  also  proved  that  his  protec- 
tion had  not  been  invoked  by  the  American  skipper  until 
after  the  firiug  had  commenced,  and  that  he  then  at  once 
seut  a remonstrance  to  the  British  captain  requiring  him 
to  cease  hostilities.  It  was  further  shown  that  the  guns 
of  the  fert  were  insufficient  to  allow  of  an  armed  interven- 
tion by  the  Portuguese.  In  these  circumstances  the  arbi- 
trator, while  recognizing  the  principle  that  a neutral  jxiwer 
is  bound  to  make  compensation  to  a belligerent  whose 
prxqierty  has  been  lost  or  destroyed  within  the  neutral 
jurisdiction  by  the  hostile  action  of  the  opposite  belligerent, 
by  his  award  of  30th  November  1852  absolved  the  Portu- 
guese Government  from  blame  (partly  on  the  ground  that  the 
appeal  to  the  local  authorities  was  too  late,  and  partly 
on  the  ground  that  the  governor  had  no  force  sufficient  to 
enable  him  to  interfere  with  effect). 

<^,1?U^n^b, tration  had  an  interesting  sequel.  When  the  United 
States  Government  failed  to  obtain  redress  from  the  Portuguese, 
the  owners  of  the  privateer  demanded  it  at  the  hands  of  their 

own  Government,  »*log'»g  that  by  espousing  their  cause  in  the 

2ESX1  profed,ng*  thfl  United  States  had  admitted  the  claim 

Vi?*  *uccccde,‘  »»  procuring  both  the  House 
or  Representatives  and  the  Senate  of  the  United  Slates  to  uui  a 
f4VO‘ir*  b,ut  daim  was  rejected  by  the  Supreme 
I? « J he  11  wu  had,  both  in  law  and  in  morals. 

hy  j£#"d  “ >>*>•«  >-»  to  rr. 

27  tn  Government.  *ouW  h.vc  to  be  very 

v “ 1r"tUr,,tiB* «**«»  i»  the  interests  ^ 

U.ltP  ’ f w *etrever  the  avrunl  proved  .Averse  thev  were 
hennJ  te  con,,, coat,,  their  client,  eat  of  tho  r,.tioe,Ux'ief,urr 

t«k  nLT?  '““0U3  ilrbi,ra,ion  on  httvutiCT  of  neutrality 
' m r X yatn  af;crwanls  fcetwom  the  United 
hSoricd  nl  rtl  P h " 'n,truc'tve  both  frum  the 
" **•  - 


In  1861,  as  is  well  known,  the  southern  states  of  North  Anxrvi 
seceded  from  the  rest  on  the  slavery  Question  and  sctapaiejwite 
government  under  President  JeffersoollarU.  Hostilities  1<A. 

began  with  the  capture  of  Fort  Sumter  by  the  CooJedtr-  ! „ * 

ales  on  13th  A]*ril  1861.  On  19tli  Abril  Preside  it*. 
Abraham  Lincoln  declared  a blockade  of  the  southern  j»ort*.  Da 
14th  May  the  British  Government  issued  s pnduaxtha  of 
neutrality,  by  which  the  Confederate*  were  recugmH  at  WIb- 
gcrents.  This  example  was  followed  shortly  afterwards  by  Frun 
and  other  nations.  The  blockade  of  the  southern  jwrt»  was  M 
at  first  effective,  and  blockade  ru uning  soon  became  an  satin 
i industry.  The  Confederates  established  agencies  in  Enghui  fee 
the  purchase  of  arms,  which  they  despatched  in  ordinary  ax  it  hut 
vessels  to  the  Bahamas,  whence  they  wire  transhipped  inf*  f«i 
steamers  specially  constructed  for  the  purpose.  But  tin*  wti  iwtiL 
In  February  1862  they  contracted  for  a gunboat,  which  tbtycaDel 
the  Onto,  to  be  built  for  them  at  Liverpool.  MfC,  F-  Ailim*, 
the  United  States  Minister,  having  brought  th U circumstance  to 
the  notice  of  the  British  Government,  an  inquiry  was  WW 
and  the  report  was  that  the  Onto  was  a fast  steamer,  pdeiced  fic 
four  guns  and  generally  suitable  for  warlike  purposes,  bat  tin 
•he  was  destined  for  a firm  in  Palermo.  This  was  enough  to  roe* 
suspicion,  but  no  positive  evidence  was  obtainable.  On  22m 
March  the  Onto  left  Liverpool  and  was  next  heard  of,  not « 
Palermo,  hut  at  Nassau  in  tne  Bahama*.  There *be  was manvj 
the  Colonial  Government,  acting  upon  fepresentatiMis  wade  by  tt* 
British  naval  authorities.  She  was,  however,  release!  tv 
local  courts  on  the  ground  that  there  was  no  conclusive  eoi tx« 
against  her.  She  left  Nassau  in  the  comply  of  a HnttWwj 
•hip,  from  which  she  received  her  armament  at  Grwu  o*T, 
entered  the  port  of  Mobile,  whence  she  afterwards  emerged  w«d*Uj 


3 of  the  Florida  as  a fully  equipped  man-of-warc 
io  Confederate  Government.  In  October  1865  she 
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by  the  Confederate  Government. 

in  Brazilian  waters  by  a vessel  of  the  United  States. 

The  case  of  the  Alabama  was  still  more  remarkable.  in  vuna 
1862  this  ship,  originally  known  as  “No.  290,  W b«ag 
by  Messrs  I.Aird  at  Birkenhead.  She  was  then  nearly  P 
and  was  obviously  intended  for  a man-of-war.  On  -ort  - 
Adunis  forwarded  to  Earl  Bussell  a letter  from  the  United  sw« 
Consul  at  Liverpool,  giving  certain  i*rticular*  a*  toft  ' 

This  letter  was  laid  before  the  law  officers,  who rinsed  thatff»JJ 
particulars  were  correct,  the  vessel  ought  to  1*  , . . 

21st  July  sworn  evidence,  which  was  supplemented  o . - 

was  obtained  and  laid  before  the  Commissioners  of  Outows  t 
were  the  proper  authorities  to  enforce  the  provisions  , v 

Enlistment  Act  of  1819},  but  they  declined  to  wove  * 
th.  same  evidence  ra  laid  before  the 

that  there  was  sufficient  ground  for  detention.  By  ■ • >aqT 

which  has  never  been  satisfactorily  explained.  V ih/o»eeiii 
connected  with  the  severe  illness  of  Sir  Hard* 

Advocate,  the  papers  were  not  returned  fall 29th  Juh  jjjgj on 
were  then  issued  to  seize  the  vessel,  but  she  had  a - JLj,™  off 
the  evening  of  the  28th.  Although  she  remained  .lUfsU:i. 

the  coast  of  Anglesey,  there  was  no  serious 
She  afterwards  made  her  way  to  the  Azores  1 w0  Britl,h 

her  armament,  which  was  brought  from  Livcrt  uat|er  4 

shir*.  Captain  Semmes  there  took  command  of  ^ 

commission  from  the  Confedcra^  Governmeu  0 

destructive  career  she  was  sunk  off  Cherbourg  by  the  Ao 
19th  Juno  1864.  ...  , , ^mnlavcd  **  ‘ 

Another  vessel,  the  Sea  King,  which  had  ^ ,t 

merchant  ship,  left  London  in  October  U ^ aei 

Madeira  by  the  Laurel  from  Liverpool  with i®**  ^ lhe 

officers.  Her  name  was  then  changed  to  ‘ ^ cniiv  0f nm«iy 

Confederate  flag  was  hoisted  on  board  her.  A'  n VtS&el», 

days,  during  which  she  destroyed  certain  . or  -tp  0f  the 

she  put  into  Melbourne  on  25th  January  1 . ,0  rrnuia  tifl 
protest  of  the  United  States  Consul  she  was  * consider* 
18th  February  to  effect  repairs  and  to  take  on  to  enU*t 

supplies  of  coal  and  provisions.  She  also  tj,e  folooid 

forty-five  men.  Some  investigation  w-as  m --nuun's  a*?'4r*J,rt 
authorities,  but  tin  y were  satisfied  with  her  lAf^r  n craiw  in 
that  ho  had  enlisted  no  one  since  her  ®vl'.  iiffllLr  1S65*»^ 
the  Arctic  Seas  she  returned  to  Liverpool  * 
was  afterwards  handed  over  to  the  Umteu  314  *•  nlletfed 
On  these  facts  the  United  States  Oownjat 
Great  Britain  two  grievances,  or  sets  of  gne  » 

was  the  recognition  of  the  southern  state*  The 

general  manifestation  of  unfriendliness  in  ■ Coe- 

second  was  in  respect  of  breaches  of  neutnuy  . . ^ territory- 
federate  vessels  to  be  built  and  equipped  on  on  . ^ wh 

C-uresiiondenco  ensued  extending  over  »*v«a  ) Wa*h>i^ton 
in  February  1871  a commission  was  appointed  j-ntmdiB*  ■* 

in  order,  if  possible,  to  arrive  at  some  corn  in  o , stitl^l- 

to  the  motif  in  which  the  questions  at  ,ss  . 

With  respect  to  the  Alabama  claims  the  Bnti*Ji  ^ -jv 
suggested  that  they  should  be  submitted  t 
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American  commissioners  refused  “unless  the  principles  which 
should  govern  the  arbitrators  in  the  consideration  of  the  facts 
could  be  first  agreed  upon."  After  some  discusnion  the  British 
commissioners  consented  that  the  three  following  rules  should 
apply.  A neutral  government  is  bound— (1)  to  use  due  diligence 
to  prevent  the  fitting  out,  arming,  or  equipping  within  its  juris- 
diction of  any  vessel,  which  it  has  reasonable  ground  to  believe  is 
intended  to  cruise  or  to  carry  on  war  against  a power  with  which 
it  is  at  peace,  and  also  to  use  like  diligence  to  prevent  the  departure 
from  its  jurisdiction  of  any  vessel  intended  to  cruise  or  carry  on 
war  as  above,  such  vessel  having  been  specially  adapted,  in  whole 
or  in  part,  within  such  jurisdiction,  to  warlike  use  ; (2)  not  to 
permit  or  suffer  either  belligerent  to  make  use  of  its  ports  or 
waters  as  the  base  of  naval  operations  against  the  other,  or  for  the 
(Mnrpaae  of  the  renewal  or  augmentation  of  military  supplies  or 
arms  or  the  recruitment  of  men  ; (3)  to  exercise  due  diligence  in 
its  own  ports  and  waters,  and  as  to  all  persons  within  its  juri&dic. 
tion  to  prevent  any  violation  of  the  foregoing  obligation  and 
duties.  The  arrangements  made  by  the  commission  were  em- 
bodied in  the  treaty  of  Washington,  which  was  signed  on  8tl»  May 
1871,  and  approved  by  the  .Senate  on  24th  May.  Article  1,  after 
expressing  the  regret  felt  by  Her  Majesty'#  Government  for  the 
escape,  in  whatever  circumstances,  of  th©  Alabama  and  other 
vessels  from  British  ports,  and  for  the  depredations  committed 
by  these  vessels,  provided  that  “ tho  claims  growing  out  of  the 
acts  of  the  said  vessels,  and  generically  known  as  the  Alabama 
claims  " should  be  referred  to  a tribunal  composed  of  five  arbi- 
trators, one  to  be  named  by  each  of  the  contracting  parties  and 
the  remaining  three  by  the  king  of  Italy,  the  president  of  the 
Swiss  Confederation,  and  the  emperor  of  Brazil  respectively.  By 
Article  2 all  question#  submittal  were  to  be  decided  by  a majority 
of  the  arbitrators,  and  each  of  the  contracting  parties  was  to  name 
one  person  to  attend  as  agent.  Article  6 provided  that  the  arbi- 
trators should  be  governed  by  tho  three  rules  quoted  above,  and 
by  such  principles  of  international  law  not  inconsistent  there- 
with as  tne  arbitrators  should  determine  to  be  applicable  to  the 
case.  By  the  same  article  tho  parties  agreed  to  observe  these 
mlcB  as  between  tbeattilvefl  in  future,  aim  to  bring  them  to  the 
knowledge  of  other  maritime  powers.  Article  7 provided  that  the 
decision  should  be  made  within  three  months  from  the  cloee  of 
the  argument,  and  gave  power  to  the  arbitrators  to  award  a sum 
in  grov<  in  the  event  of  Great  Britain  being  adjudged  to  be  in  the 
wrong. 

The  treaty  was,  on  the  whole,  welcomed  in  England.  The 
United  States  appointed  Mr  C.  F.  Adatus  as  arbitrator,  and  Mr 
J.  C.  Bancroft  Davis  as  agent.  The  British  Government  ap- 
pointed  Sir  Alexander  Cockburn  as  arbitrator,  and  Lord  Tenter- 
WMI  as  agent-  The  arbitrators  iMbfatad  by  the  three  neutral 
powers  were  Coant  Sclopis  (Italy;,  M.  Staernpfli  (Switzerland), 
Baron  d'ltajuba  (Brazil).  The  first  meeting  of  the  tribunal  took 
place  on  15th  December  1871  in  the  Hdtcl  do  Villc,  Geneva.  As 
soon  as  tho  cases  had  been  formally  presented,  the  tribunal 
adjourned  till  the  following  June.  There  followed  immtMliately  1 
a controversy  which  threatened  the  collapse  of  the  arbitration,  j 
It  was  found  that  in  the  American  case  damages  were  claimed  ) 
not  only  for  the  projierty  destroyed  by  the  Confederate  cruisers, 
but  in  respect  of  certain  other  matters  known  as  "indirect 
kiwcs,"  viz.,  tho  transference  of  the  American  marine  to  the 
British  flag,  the  enhanced  payments  of  insnrance,  the  expenses 
of  pursuit,  and  tho  prolongation  of  the  war.  But  this  wa#  not 
all.  The  American  case  revived  the  charges  of  “insincere 
neutrality  ” and  " veiled  hostility " which  had  figured  in  tho 
diplomatic  correspondence,  and  had  been  repudiated  by  Great 
Britain.  It  dwelt  at  length  upon  such  topics  as  the  premature 
recognition  of  belligerency,  the  unfriendly  utterances  of  British 
politicians,  and  the  material  assistance  afforded  to  the  Con- 
federates by  British  traders.  The  inclusion  of  the  indirect 
losses,  and  the  other  matters  just  referred  to,  caused  great 
excitement  in  England.  That  they  were  within  the  treaty  was 
disputed,  and  it  was  urged  that,  if  they  were,  the  treaty  should 
be  amended  or  denounced.  In  October  1872  Lord  Granville 
notified  to  General  Schenck,  the  United  States  Minister,  that  the 
British  Government  did  not  consider  that  the  indirect  losses 
were  within  the  submission,  and  in  April  the  British  counter- 
case  waa  filed  without  prejudice  to  this  contention.  On  the  15th 
of  June  the  tribunal  reassembled  and  the  American  argument  waa 
filed.  The  British  agent  then  applied  for  an  adjournment  of 
eight  months,  ostensibly  in  order  that  the  two  governments 
might  conclude  a supplemental  convention,  it  having  been 
meanwhile  privately  arranged  between  the  arbitrators  that  an 
extra-judicial  declaration  should  be  obtained  from  the  arbitrators 
on  the  subjet: t of  tho  direct  claims.  On  19th  June  Count  Sclopis 
intimated  on  behalf  of  all  hil  colleague*  that,  without  intending 
to  express  any  opinion  upon  the  interpretation  of  the  treaty, 
they  had  arrived  at  the  conclusion  that  “the  indirect  claims  did 
not  constitute  upon  the  principles  of  international  law  applicable 
to  such  cases  a good  foundation  for  an  award  or  computation  of 


I damages  between  nations. " In  consequence  of  this  intimation 
Mr  Bancroft  Davis  informed  the  tribunal  on  25th  June  that  he 
was  instructed  not  to  press  those  claims  ; and  accordingly  on 
27th  June  Lord  Tenterdeu  withdrew  hi#  application  for  an 
| adjournment,  and  the  arbitration  was  allowed  to  proceed.  The 
discussion  turned  mainly  on  the  question  of  the  measure  of 
“duo  diligence."  The  United  States  contended  that  it  must 
be  a diligence  commensurate  with  the  emergency  or  with  the 
magnitude  of  the  results  of  negligence.  Tho  British  Govern- 
ment maintained  that  while  the  measure  of  care  which  a govern- 
ment is  bound  to  use  in  such  cases  must  he  dependent  more  or 
less  upon  circumstances,  it  would  bo  unreasonable  to  require  that 
it  should  exceed  that  which  tho  governments  of  civilized  states 
were  accustomed  to  employ  in  matters  concerning  their  own 
security  or  that  of  their  citizens.  The  tribunal  adopted  the 
view  suggested  by  the  United  States.  The  vessels  complained 
of  were  the  Florida  and  her  tenders  the  Clarence,  Tawny , and 
Archer ; the  Alabama  and  her  tender  the  Tuscaloosa ; the 
Shenandoah  ; the  Georgia,  the  Sumter,  the  XathrilU,  tho  Talla- 
hassee, the  Chickamauga,  the  Sallie,  the  Jefferson  Davis , the 
Musis,  the  Boston,  and  the  V.  //.  Joy.  The  tribunal  found  that 
Groat  Britain  was  responsible  for  all  the  depredation#  of  the 
Florida  and  Alabama,  and  for  those  committed  by  the  Shenan- 
doah after  she  left  Melbourne.  In  the  case  of  the  Alabama  the 
court  was  unanimous  ; in  tho  case  of  the  Florida  Sir  A.  Cockburn 
alone,  and  in  the  case  of  the  Shenandoah  both  he  and  Baron 
d'ltajuba  dissented  from  the  majority.  The  tenders  were  held 
to  follow'  in  each  case  the  fate  of  their  principals.  In  the  case# 
of  the  other  vessels  the  judgment  was  in  favour  of  Great  Britain. 
The  tribunal  decided  to  award  a sum  in  gross,  and  (Sir  A. 
Cockburn  again  dissenting)  fixed  the  damages  at  $15,500,000. 
On  14th  September  the  award  was  formally  published  and  signed 
by  all  the  arbitrator#  except  Sir  A.  Cockburn,  who  filed  a lengthy 
statement  of  his  reasons.  This  document  contained  an  elaborate 
reply  to  certain  attacks  which  had  been  made  upon  the  good 
faith  of  the  British  Government — attack#  which  had  better  have 
been  left  unnoticed.  They  formed  no  part  of  tho  issue  ; and  if 
they  were  to  be  refuted  that  task  was  for  the  British  counsel, 
not  for  the  British  arbitrator. 

The  stipulation  that  the  three  rules  should  be  jointly  sub- 
mittal by  the  two  powers  to  foreign  nation*  lias  never  hern 
carried  oat.  For  this  tho  British  Government  has  been  blamed 
by  some.  But  there  appears  to  have  been  a general  impression 
upon  both  sides,  as  well  as  among  Continental  publicist*,  that 
the  language  of  the  rules  was  not  sufficiently  precise  to  admit  of 
their  being  generally  accepted  as  a canon  of  neutral  obligation*. 

Of  instances  of  arbitration  on  unlawful  arrests  and  seizures 
we  nmy  specially  note  the  following.  On  7th  June  1863 
three  officers  of  a British  ship,  the  Forte , stationed 
on  the  coast  of  llio  Janeiro  had  a fracas  with  tl 

a Brazilian  sentinel,  and  were  in  consequence 
arrested  by  the  police  and  lodged  in  prison.  This  being 
notified  to  the  British  Consul,  he  explained  to  the 
authorities  who  the  prisoners  were,  whereupon  they  were 
at  once  liberated.  The  British  Government  took  up  the 
matter  and  demanded  redress  from  tho  Brazilian  Govern- 
ment. The  dispute  threatened  to  be  serious.  It  was 
referred,  by  consent,  to  the  arbitration  of  the  king  of 
Belgium,  who  pronounced  against  the  officers,  on  the 
ground  that  as  they  were  not  in  uniform  when  arrested, 
no  insult  to  the  British  Navy  could  possibly  have  been 
intended. 

In  September  1854  the  steamer  Benjamin  Franklin 
and  the  barque  Catherine.  Augusta,  both  the  property  of 
Carlos  Butterfield  and  Co.,  cleared  at  New 
York  for  tho  port  of  St.  Thomas  in  the  Danish 
West  Indies.  The  Catherine  A ugusta  was 
laden  with  cannon  and  other  war  material.  At  that  time 
revolution  was  supposed  to  tie  imminent  in  Venezuela, 
and  there  were  grounds  for  suspecting  that  these  two 
vessels  were  destined  to  aid  the  insurgents.  On  the 
voyage  the  Catherine  Augusta  was  much  damaged  by  a 
storm,  so  that  it  became  necessary  for  her  to  land  her 
cargo  for  repairs.  The  Danish  governor,  who  had  re- 
ceived a communication  from  Venezuela,  insisted  on  her 
giving,  as  a condition  of  her  landing,  security  to  the 
extent  of  $20,000  that  no  breach  of  the  neutrality  of  tho 
port  was  intended.  To  this  the  owners  were  compelled  to 
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Agree.  The  original  expedition,  whatever  its  design, 
appears  to  have  been  abandoned,  since  the  two  vessels 
remained  in  the  port  awaiting  the  event  of  some  negotia- 
tions for  their  salo  to  Mexico.  In  the  meanwhile  the 
Benjamin  Franklin  had  been  chartered  by  the  ltoyal 
British  Mail  Steamship  Comjiany  for  a voyago  to  Bar- 
badoes  and  back.  She  neglected  to  provide  herself  before 
starting  with  the  |iermit  required  by  the  local  regulations, 
ami  was  accordingly  fired  at  from  one  of  the  Danish 
forts.  One  shot  struck  her,  but  did  little  injury,  and  her 
voyage  was  only  delayed  a day.  In  1860  Mr  Secretary 
C’ass  brought  to  the  notice  of  the  Danish  Government  a 
claim  by  Carlos  Butterfield  and  Company  in  respect  of 
the  detention  of  the  two  ships  and  of  the  firing  into  the 
Benjamin  Franklin.  After  protracted  negotiations,  the 
matter  was  ultimately  referred  to  Sir  Edmund  Monson, 
then  British  Minister  at  Athens.  He  made  his  award  on 
22nd  January  1890,  and  decided  that  both  claims  were 
unfounded. 

In  1888  a Dutch  craft,  the  property  of  an  Amboynene 
firm,  drifted  from  her  moorings  in  the  Malay  archipelago 
and  was  carried  to  the  island  of  Buru,  no  one 
Tt>c  “Cotta  on  board  at  the  time.  Shortly  after- 

wards the  owners  were  informed  that  she  had 


Rica 
Packet.  * 


construction  and  working  during  ninety-nine  years  of  a niiwiy 
from  Lorenzo  Marques,  the  port  of  Delagoa  Bay,  to  the  frwtwr 
of  the  Transvaal.  It  was  a t*rm  of  the  concession  ^ 
that  the  Portuguese  Government  should  not  construct  RgJl 
or  allow  within  the  district  of  Larenzo  Marques  any 
other  railway  from  the  coast  to  the  Transvaal  parallel  to  tte 
M'Murdo  line  within  a distance  of  sixty  miles.  It  was  forth* 
provided  that  the  concessionaire  should  have  the  absolute  right 
of  fixing  the  charges  both  for  passengers  and  goods.  In  further- 
ance of  his  scheme  Colonel  M'Murdo  formed  a Portugue* 
company,  but  this  company  being  unable  to  mis*  sulhcKist 
capital  delegated  its  power.  and  transferred  the  talk  of  rt. 
property  to  an  Kngliafi  company,  formed  in  March  IMjiurf 
called  " The  Delagoa  bay  and  bast  African  Batbray  (Umlted). 
The  last  ■ named  company  isaned  .hares  and  bind..  »h*l inm 
largely  taken  up  by  Colonel  M'MnnJo  and  hy  EngUeh  invesWx 
Before1  the  grant  of  the  conccraion  of  1883  an  agreement  hid  bra 
made  between  the  South  African  BepuUle  and  Portugal  vtavhj 
the  former  l.rnnd  itaeir,  whenever  the  Wapw  lby  lUilv.! 
ahould  reach  the  Tran.va.1  frontier.  to  continue  the  ™ “ 
as  Pretoria.  At  thia  period  the  frontier  of  the  Tramraal  h«t 
not  been  finally  delimited,  but  the  Poring""* 
in  their  maps  at  about  80  kilometres  from  Ui«  coakt  I* 
Portuguese  Government  .greed  that,  if  tin*  dabme*  - 
creased,  the  company  which  had  undertaken  “ ™ 

to  the  frontier  ahould  be  allowed  a reasonable  extension  it  twe. 
On  17th  May  18S4  the  Portuguese  b?**ninicnt  promwd  » » 
Transvaal  Ooveraniclit  a conceesion  for  a steam  tramwsy  psr> 
to  Die  projected  railway  in  case  the  English  frthdw 

com  tile  to  the  railway  by  the  prescribed  date,  and  also  lironu  , 
complete  should  he  used  both  f«  pavwngm  and 

jrtuguesc  Gov 
ly  as  to  the  tl 
promise  was 

negotiated  by 


been  taken  potion  of  by  a whulmg-vcsscl  I tta*  the  ^^eSTfaiW  £ fc-j*  ft 

- «»«■"  “ twilsh  olpir^Tro  the  through  rate.  to  ta&ngd 

railway.  This  promise  was  embodied  in  a 'cnm'nn'J*  b 
negotiated  by  President  Kruger  (who  made  *i  (jobanel 
Lisbon  for  the  purpose),  and  vs.  kept,  secret  tom 


called  the  Costa  Rica  Packet  (John  Carpenter,  a British  camoanv'ra  to  the  through  rates  to  be  riW"*, 

subject,  being  master),  then  on  it.  way  from  New  Sonth 
Wales,  and  that  Carj>enter  had  transferred  the  cargo  to 
his  own  ship  and  had  sold  it  at  Batchian.  A complaint 
was  at  once  lodged  against  the  master  before  the  officials 
at  Macassar,  and  they,  considering  that  a prima  facie  case 
against  the  master  had  been  made  out,  issued  a warrant 
for  his  arrest  Accordingly,  on  the  arrival  of  the  Packet 
at  Termite,  Carpenter  was  seized  and  brought  to  Macassar 
to  be  tried — his  ship  proceeding  to  Batavia  without  him. 

When  the  facts  came  to  be  further  inquired  into  at 
Macassar,  it  became  evident  that  the  wrongful  appropria- 
tion, if  any  such  there  had  been,  had  taken  place  on  the 
high  seas,  more  than  three  miles  from  land.  The  court 
therefore  held,  in  conformity  with  the  well-known  rule, 
that  it  had  no  jurisdiction  to  interfere,  Carpenter  being 
answerable  for  his  acts  to  the  British  Government  alone. 

It  therefore  ordered  his  discharge.  It  was  now  Car- 
penter's turn  to  complain.  When  lie  was  set  free  the 
Batuvian  mail  had  just  left  Macassar  ; he  was  consequently 

forced  to  remain  there  over  three  weeks,  and  when  at  last  o 

lie  reached  Batavia,  it  was  too  late  to  take  advantage  of  1 W a^rf'hy'thi  Ercpmi  Cjwcv'' , t0  th, 

the  whaling  season  in  the  southern  fleas.  The  Packet  determine  the  compensation  to  w J ntc^alitr  of 


Lisbon  for  the  purpos*},  aim  «a»  nf  ti.e  English 

M Murdo  and  the  shareholders  J!h1  wm  Jdtinutdy 

company.  The  frontier  line  of  the  Tmumaal  ’ W 
drawn  through  Kom.ti  Poort,  » r1”*  naM.  Th- 

from  the  coast  than  that  shown  on  th  # . - r,j|w»y 

Portuguese  Government  therriipon  reil“!  , to  the  new 
from  Toronto  Marque.  ahouMl to  i**J 
frontier,  eight  extra  months  (of  which  ^ an  unreMuB- 

season)  being  allowed  for  the  extension.  T At 

able  term,  and  was  not,  and  could  not  . P cnutirnt  de- 
the  end  of  the  eight  months  the  d ^ 

eland  Colonel  M'Murdo  e concession  forfeited,  ana 
nearly  completed  railway.  , . i’nitc«l  Statu*  «• 

The  Governments  of  Great  Britain i ajd  J,el  M*j|urvlo  and 
moiutr&ted  in  the  interest  of  the  w id' 0 , c g^t^h  Govern- 

the  other  creditors  of  the  English  conipany.  ^ b.iv  d 

ment  going  bo  far  as  to  despatch  a gu»»°*  H fn  Uuth  «* 
threaten  to  back  its  rwnonstmnoe  by  fore*- ' , l^wred  to  have 

a eatut  MU  with  Portugal,  for  that  < *^f^n»  te  tb« 
broken  its  plt.lg.-x  under  preran™  h»  “6  a d^f ,|y  ^ 
political  aims  of,  the  South  African  R 1 ^-twe^n  Great 

coun-L  prevailed.  An  ngrwnrcnt  «.  Xrcbv  « «« t-f-md 
Britain,  t’rc  United  Stave*  •rid  P- »rtug  I,  g,1[ttrUnd 


being  useless  except  as  a whaling- vessel  had  to  be  sold  at 
Singapore  at  a loss.  1 leavv  damages  were  claimed  against 
the  Netherlands  Government  hy  all  the  parties  interested, 
and  a corresj>ondence  ensued  between  that  Government 
and  the  British  which  extended  over  four  years.  At 
length,  in  May  1895,  both  Governments  signed  an  arbi- 
tration treaty  hy  which  they  agreed  to  invite  a third 
j lower  to  nominate  a jurist  of  undoubted  reputation  who 
should  settle  the  points  in  difference.  The  power  chosen 
was  Russia,  and  the  Emperor  Nicholas  II.  nominated,  as 
arbitrator,  Professor  F.  de  Martens.  He,  by  his  award  in 
1897,  declared  the  Netherlands  Government  liable  to  pay 
-£8550,  distributed  as  follows  : — £3800  to  the  owners  of 
the  Packet ; £3150  to  O&rpenter ; £1600  to  the  remain- 
ing officers  and  the  crew  ; each  of  these  amounts  to  carry 
interest  at  5 per  cent  as  from  the  date  of  Carpenter's 
arrest. 

The  latest  arbitration  on  illegal  seizure  is  that  known 
as  the  Delagoa  Bay  Railway  case,  of  which  the  facts  are 
as  follows : — 


parties  Interested  in  the  forfeited  £jmitt*l 

the  proceedings  of  the  Pnrtmmese  Govennmnt  bcu»g *. 


’ortuguese  Oovenunrav 
»•  -insf  tl‘,1  in  tw  !-« 

Tb«  Mbitratora  mn  uMnf'l  ■»  *8*®’  . , n ul  it 
paid  A2S.000  on  MWHlnt.  Jh- couri  ^ de. 

1892  ; tlu-  plradingn  closed  1°  J89®’ . loc,[  i„pun» 

.mioint  n comroiwion  of  exj^rte  t .......  ....  TV 


Berne  in  .»■  , — r . 

cidcd  to  appoint  s commission  of  •*|«ru  ® 
and  to  report.  When  tl.e  report  ™ ““^898.  Tb- 

sumcl,  and  were  not  concluded  until  the  •"  ™ ^ y 1900. 


ram.  in,  tbe  Sitting.««-_ri- 
.word  (which  «.  u„„imora)  wra^b^on  ^ 


It  directed  Portugal  to  pay  to  the  ' *®v.  f publication  pj 

and  the  United  States  within  dx  months  from  w ' 1 p*,.i 

the  award  the  sum  of  £61*2,500  (in  additio  uniium 

in  1690),  together  with  interest  at  5 prr  , told  nf 

25th  June  1889  down  to  the  time  of  pay®*;  • . r>npioyed  « 

nearly  £1,000,000  sterling.  Tin.  sum  0f  the  D-rlaff 

compensating  the  bond -holders  and  other  c ..noriti'-j,  sod* 

Bay  Railway  Company  according  to  their  * rtj,0  claim*®}* 
priorities  to  be  settled  by  arrangement  ^V/L  borne  e^lly 
themselves.  Tlie  costs  of  the  arbitration  to  M ^ 
by  the  three  governments,  that  is  to  s*),  o 

Closely  akin  to  international  arbitration  “ 
ing  by  Mixed  Commission,  on  which  a i (iff„ 

aiS-..™^  ...  Such  commiraioM  „ 


„ \n  D-v.tnlrcr  1883  th.  Portugura.  Government  grant-d  to  (difference  are  represented.  Such  <',,m  . . mnitiei » 

Colonel  MMurdo,  an  American  citizen,  a concesBion  for  the  | most  frequently  resorted  to  for  settling  th 
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be  paid  to  non-combatants  in  respect  of  losses  occasioned 
by  war.  Amongst  the  earliest  of  these  commissions  was  that  i 
MiJtd  appointed  under  the  treaty  of  19th  November  1 
commit-  1 794,  negotiated  with  Lord  Grenville  by  Mr  John 
Jay,  theilistinguished  American  lawyer  and  states- 
man,  and  known  as  “The  Jay  Treaty,”  the  object  of  which 


was  to  settle  the  indemnities  to  be  paid  by  Great  Britain  and 
the  United  States  respectively  to  owners  of  merchant  ships 
captured  during  the  American  revolutionary  war.  Similar 
commissions  were  api»inted  in  pursuance  of  the  treaty 
of  Vienna  of  20th  Novcmher  1815.  In  1843,  wholesale 
claims  for  indemnity  were  settled  by  a mixed  commission 


Table  I. 

Territorial  Dispute*. 


Date  of  Ajrwnwnt 
to  rrfrr. 

ftitli 

Arbitrating  Authority. 

Subject  Matter. 

24th  Dec.  1814 
(Treaty  of  Ghaut) 

Great  Britain  and 
United  States 

Mixed  commission 

Islands  in  PMtamaquoddy  Bay 
near  the  mouth  of  tlio  St 
Croix  river 

Do. 

Do. 

Do. 

Northern  boundary  of  U.S. 

29th  Sopt.  1827 

Do. 

King  of  the  Netherlands 

North-east  boundary  of  U.S. 

13th  J«n.  1663 

Great  Britain  and 

General  Ulystee  8.  Grant, 

.Sovereignty  over  island  of 

Portugal 

President  of  L\8. 

Bulama,  off  west  coast  of 
Africa 

1871 

Great  Britain  ami 
United  States 

Mixed  commission 

Nova  Scotia  fisheries 

Sept.  1872 

Great  Britain  and 
Portugal 

President  of  French  Re- 
public 

Territories  and  islands  in  Dela- 
goa  Bay 

31at  Dec.  1873 

Italy  and  Switzer- 
land 

Mixed  commission 

Boundary  between  Italy  ami 
Canton  of  Ticino 

1874 

Persia  and  Afghan- 
istan 

Generals  Goldsmid  and  R. 
Pollock  (British  officer*) 

Boundaries  on  north  - west 
frontier  of  India 

3rd  Feb.  1876 

Argentine  Republic 
and  Paraguay 
Argentine  Republic 
and  Chile 

President  of  United  States 

Frontier  dispute 

1878 

Ministers  of  U.S.  in  the 
two  countries 

Strait  of  Magellan  and  land 
boundaries 

13th  July  1878 
(Treaty  of  Berlin} 

Turkey  and  Greece 

Representatives  of  Great 
Britain,  France,  tier- 
many,  Austria,  Russia 

Territorial  sovereignty 

14th  Sept.  1881 

Colombia  and  Vene- 
zuela 

K tag  Alfonso  Xll.ofSpaiti, 
and  on  his  death  the 
Queen  Regent  Christina 

Boundary  dispute 

10th  Sept.  1885 

Great  Britain  and 

Mixed  Commission 

Afghan  boundary 

Russia 

24th  Dec.  1884 

N ica  ragna  and 
Costa  Rica 

President  Cleveland 

Bight  of  navigation  in  San 
Juan  river,  Ac. 

1st  Aug.  1887 

Peru  and  Ecuador 

King  of  Spain,  and  oil  his 
death  the  Queen  Regent 

Territory  east  of  Rio  Bamba 

29th  Nor.  1888 

France  and  Hol- 
land 

Emperor  of  Russia 

Boundaries  of  French  and 
Dutch  Guiana 

Jau.  1891 

Persia  and  Afghan- 
istan 

Viceroy  of  India 

Frontier  of  the  Hsshtadan  j 
district 

1893 

Great  Britain. 
Russia,  and  Af- 
ghanistan 

Anglo-Russian  com- 
mission 

Us®  of  waters  of  river  Kushk  j 

1897 

France  and  Ger- 
many 

Mixed  commission 

Hinterland  of  Togo,  Gold  Coast 
of  Africa 

April  1897 

France  and  Brazil 

Federal  Council  of  Switzer- 
land 

Boundary  between  Brazil  and 
French’Guiana  | 

12th  Nov.  1898 

1 

Argentine  Re  public, 
Chile,  and  Bolivia  i 

Mixed  commission 

Boundary  of  the  province  of 
Atacam-t 

24  th  Nov.  1 4>1 7. — Dispute  settled 


18th  .Tune  1822.  — Delimitation 
effected 

9th  Aug.  1842. — Award  not 
accepted  by  U.SL,  but  dispute 
settled  by  Webster- Ashburton 
Treaty 

21st  April  1870. — In  favour  of 
Portugal 

23H1.  Nov.  1871. — $5,600,000 
awarded  to  Great  Britain,  the 
American  commissioners  dis- 
senting. Congress,  however, 
voted  the  full  amount 

24th  July  1875.— In  favour  of 
Portugal 

23rd  Sept.  1874.— In  favour  of 
Italy 

Delimitation  effected 

12th  Nov.  1878.— In  favour  of 
Paraguay 

Sept.  1881.  — Delimitation 
effected 

1st  July  1880. — Thessaly  and 
part  of  Epirus  to  be  ceded  to 
Greece.  Decision  embodied  in 
treaty  of  14th  June  1881 

Hey  1891. — In  favour  of  Col-  j 
ombia 

2l»t  May  1886.— Delimitation 
effected 

21st  March  1888.— Mainly  in 
favour  of  Costa  Rica 

Delimitation  effected 


Uth  July  1897.  — Dispute 
settled 

1st  I)cc.  1900. — Awarded  to 
Brazil  147,000  square  miles  of  j 
the  disputed  territory  to  the 
Araguay  river  on  the  S.  and 
France  about  3000  square  miles 
to  the  N.  of  the  Tumuc  Humac 
mountains.  Practically  in  j 
favour  of  Brazil 


ation  effected 


I 


after  certain  preliminary  points  had  been  decided  by 
arbitration  in  the  following  circumstances.  France  had 
found  it  necessary  to  take  punitive  measures  against 
certain  Moorish  tribes  on  the  West  Coast  of  Africa  in 
order  to  protect  her  colonics  at  Senegal  from  the  arbitrary 
exactions  by  which  they  were  oppressed.  With  this  view 
she  blockaded  the  coast  of  Portend ic,  but  failed  to  notify 
the  fact  to  the  owners  of  the  British  vessels  who  traded 
w*ith  the  nations  in  gum  and  other  exjiorts.  The  result 


was  that  the  commercial  arrangements  of  the  British 
owners  were  upset  and  they  claimed  compensation  at  the 
1 hands  of  their  Government.  Correspondence  on  the  sub- 
ject with  the  French  Government  went  on  for  four  years. 
It  was  finally  agreed  to  refer  to  the  king  of  Prussia  the 
determination  of  two  questions,  one  of  fact,  the  other  of 
law.  (1)  Did  the  blockade  occasion  losses  to  the  British 
I traders  in  the  exercise  of  their  lawful  calling?  (2)  If  yea, 
was  France  bound  to  make  these  losses  good  ? The  king 
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of  Prussia  decided  both  questions  in  the  affirmative.  A I damages  to  be  paid  to  the  traders.  They  were  fixed  at 
mixed  commission  was  then  appointed  to  assess  the  I 41,770  francs  «9  centimes.  The  precision  of  these  figures 

Table  1L 

Claims  in  respect  of  Seizures  and  Arrests. 


Ifet*  of  Agreement 
to  refer. 

Parties. 

14th  Feb.  1851 

France  and  Sjiain 

1804 

Great  Britain  and 
Peru 

16th  June  1870 
1872 

Uuitod  State*  and 
eS[»oin 

Japan  and  Peru 

17th  Aug.  1874 
15th  Oct.  1879 

United  Stair*  and 
Colombia 

Franc*  ami  Nicar- 

26tl»  March  1881 

agua 

The  Netherlands 
and  Hayti 

28th  Feb.  1885 
28th  Feb.  1893 
1896 

United  States  and 
Spain 

United  States  and 
Ecuador 

Great  Britain  and 
Belgium 

I lute  pf  AKnwmrni 
to  refer. 

{ 20th  Oct.  1818 
11th  April  1839 

Great  Britaiu  aud 
United  States 
United  States  and 
Mexico 

18th  July  1850 

Great  Britain  and 
Greece 

| 10th  Nov.  1858 

United  States  and 
Chile 

15th  July  1864 

Great  Britain  and 
Argentine  Repub- 
lic 

14th  March  1870 
1873 

United  States  and 
Brazil 

Great  Britain  and 
Brazil 

23rd  July  1873 

Great  Britain  and 
France 

1874 

China  and  Japan 

24th  May  1884 

United  States  and 
Braxil 

2tth  Feb.  1891 

France  and  Vene- 
I ZUela 

Arbitrating  Authority. 


Senate  of  Hamburg 

Mixed  commission 
Exnparor  of  Ruasia 


public 


Subject  Matter. 


Claims  and  cron*  claims  in  re-  Claims  adjusted 
apart  of  seizures  of  veaael*  in 
1823-24 


Imprisonment  by  Peru  of  Capt- 
T.  Melville  White,  a British  j 
subject 

Seizure  of  American  a a Colonel 
Lloyd  Asp i unroll 

Seizure  of  Peruvian  barque 
Maria  Luz 

Seizure  of  American  as.  Mon- 
1 1 jo  by  insurgents  of  Panama 

Seizure  of  French  ship  Le  Phare 

Seizure  of  Dutch  ahip  The 
Havana  Packet 


: Claim  disallowed 


15th  Nov.  1870.— «1»,170,2W 

awarded  to  UA 

17th  May  1875.— In  farocr  of 
Janas 

Sits  June  IMS.  — 133,401 
awarded  to  U.8. 

25th  July  188O.-40.S20  burn 
awarded  to  Franc* 

16th  March  1S83.  - 1*0.00“ 
francs  awarded  to  the  X«tb«- 
laods 


It.li.u  minister  at  Madrid  I Seizure  of  American  ax.  Tht  27th  June  1885.  15, 


Masonic  at  Manila 
Arrest  of  an  Ame 
at  Quito 

Arrest  of  Mr  Be 
British  subject 


awarded  to  U.8. 

In  favour  of  U.8. 

Jnn.  1899.  — In  fm«t  ol 
Belgium  ___ 


Table  III. 

Miscellaneous  Claims  for  Damages. 


Arbitrating  Authority. 
Emperor  of  Russia 
King  of  Prussia 

Mixed  commission 


Subject  Matter. 


King  of  the  Belgians 


President  of  Chilo 


Obligation  to  restore  slaves  in 
]tosx<wsion  of  the  British 
losses  of  U.S.  citizens  during 
war  betWWl  France  and 
Mexico 

Losses  of  British  subjects  dur- 
ing riots  in  Athens 


Seizure  of  specie  on  board  the 
U.S.  brig  Macedonian  by 
Lori  Cochrane,  then  admiral 
of  Chilian  fleet 

Losses  arising  out  of  decree  of 
Argentine  Government  pro- 
hibiting vessels  from  Monte 
Video  to  enter  Argentine 
ports 

British  Minuter  at  Wash-  j Loss  of  whalo-ship  Canada 
iugton 

Envoy*  of  U.S.  and  Brazil  Claims  by  earl  of  Dundonald 
at  Rio  de  Janeiro  in  respect  of  services  rendered 

by  his  father,  Admiral  Coch- 
rane, to  Brazil  during  her 
war  of  indenendenc* 

Duties  levied  in  France  on 
mineral  oils 


Mixed  commission 


! 1 


British  minister  at  Peking  Murder  of  Japanese  citizens  by 
I Chinese  in  islands  of  For- 
I mosa 

Hon.  Win.  Strong,  ex-  Claims  in  respect  of  law  pro- 
judge of  the  supremo  j ceedings  in  Hayti  against  two 
American  citizens 
Claim  by  French  contractor 
in  respect  of  a judgment  ob- 
tained by  him  in  Venezuelan 
court*,  of  which  execution 
was  refused  by  the  execu- 
tive 


court  of  U.S. 

President  of  Swiss  Con- 
federation 


•Jl»t  April  1822. — In  f»w“'  o( 

u s. 

Claim,  only  pmtiJly 
end  w*r  between  P S.  •*- 
Mexico  in  1848 

Clnime  iettled,  tie  » I 
rn.rk.ble  being  tb»t  « 1“ 
IViticu. . nitive  of  Cibieiur, 
xnd  therefore  ■Britiehealr- 
uho  deuunded  i31,»5 
wus  awelded  £150  oaly 
16th  May  ISWr^'^i™ 
fund  tbbehflhe  of  the  "lee 
of  the  epecie  witi  iutet« 

lit  Aug.  1870. -I" 

Argentine  Republic 


11th  July  1870.— *10,O7a8M 
awarded  to  U.S.  ,, 

6th  Oct.  1873. -£38,1, 
to  Earl  Dundonald 

5th  Jan.  1874. — 814,88® 

awarded  to  Bntuh  elemaai 

500,000  taele  awarded  to  Jap» 

14th  June  I855.-I* 

C.S.,  lint  award  not  enfote* 

SOth  Den.  I®*-  70'’ }>S 
franc*  awatded  to 
plaintiff 


l 


jnde.mn>«y  for  actual  loam*  sustained  be  aacertaini.l  thereafter.  Another  "X*tb» 

p . id,  and  not,  a«  in  the  dfuictirm  case,  n ttmnd  aum  writh  very  extensive  powers  wns  appointed l ^ 

awarded,  as  between  state  and  state,  to  satisfy  claims  to  treaty  of  Washington  of  15th  January  1**0  between 
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United  States  and  France.  This  treaty  dealt  both  with 
claims  and  counterclaims,  namely — (1)  claims  by  American 
citizens  against  the  French  Government  for  damages  sus- 
tained by  them  during  tho  last  war  between  France  and 
Mexico,  or  during  that  of  1870-71  between  France  and 
Germany,  or  during  the  insurrection  of  the  Commune; 
(2)  counterclaims  by  French  citizens  against  the  United 
States  Government  for  damages  sustained  at  the  hands  of 
American  citizens  during  the  War  of  Secession  of  1861-65. 
The  commission  was  composed  of  three  persons,  one 
named  by  the  French  Government,  one  by  the  president 
of  the  United  States,  and  the  third  by  the  emperor  of 
brazil.  The  losses  sustained  by  French  subjects  during 
the  war  between  Chile  and  Peru  were  ascertained  in  the 
same  manner  in  pursuance  of  a treaty  of  2nd  November 
1862.  Examples  of  similar  commissions  might  be  easily 
multiplied,  but  the  practice  is  too  well  established  to  make 
it  worth  while  to  particularize  them  here. 

A large  number  of  international  differences,  without 
reckoning  those  already  specially  noted  or  the  war-in- 
demnity claims  just  referred  to,  have  been  adjusted,  or 
put  in  trim  for  adjustment,  either  by  arbitration  or  by 
mixed  commissions,  since  the  jwcification  of  1815.  The 
majority  of  these  cases  are  summarized  in  the  preceding 
tables,  which  have  been  compiled  in  part  from  the  volumes 
of  Professor  Moore  and  in  jsirt  from  Dr  Evans  Darby’s 
revised  list,  respectively  mentioned  at  the  end  of  this 
article. 

Up  to  this  point  we  have  only  dealt  with  arbitrations  on 
what  may  be  termed  specific  differences.  There  are,  how- 
< i cat  rat  ever,  in  existence  several  conventions  which  pro- 
convta-  vide  for  the  settlement  by  international  arbitra- 
tioa*.  tion  not  merely  of  specific  differences,  but  of 
all  differences,  present  and  future,  which  may  arise 
between  the  contracting  parties  as  regards  certain  subjects, 
e.g.,  commerce  or  navigation.  Clauses  to  this  effect  (clauses 
compromUaoircjf)  have  been  agreed  to  since  18C2  between 
Great  Britain  on  the  one  hand,  and  Italy,  Greece,  Portugal, 
Mexico,  Uruguay  resjiectively  on  the  other  hand  ; between 
Belgium  on  tho  one  hand,  and  Italy,  Greece,  Sweden, 
Norway,  and  Denmark  respectively  on  the  other  hand  ; 
between  France  and  Korea ; between  Italy  and  Mon- 
tenegro ; between  Austria-Hungary  and  Siam;  between 
Spain  and  Sweden  and  Norway  ; between  Denmark  and 
Venezuela ; between  the  Netherlands  and  Rumania ; 
between  Japan  and  Siam.  The  conventions  of  the  Postal 
Union  of  187-1  and  1891,  and  of  1890  for  the  inter- 
national transport  of  goods  by  rail,  are  instances  of  the 
aame  class.  There  are  also  in  existence  conventions  for 
settlement  by  international  arbitration  of  all  differences 
without  exception.  Such  are  the  treaties  of  Guadelupe- 
HidaJgo  of  1848  between  the  United  States  and  Mexico; 
of  Belgium  with  Hawaii  and  Siam  in  1862  and  1868  re- 
spectively ; with  Venezuela  in  1884,  and  Ecuador  in  1887 ; 
of  1888  between  Switzerland  and  San  Salvador  and 
Ecuador ; and  of  1 894  between  Spain  on  the  one  hand, 
and  Honduras  and  Colombia  on  the  other. 

So  much  haa  been  actually  accomplished.  Other  schemes  for 
general  arbitration  have  been  mooted  and  carried  to  a certain 
point,  although  they  have  not  yet  been  realized.  When,  in 
December  1882.  President  Garfield  announced  in  his  annual 
message  his  willingness  to  assist  any  measure  which  might  tend 
to  secure  peace,  the  Swiss  Government  resiwnded  by  offering  to 
sgreo  to  a general  arbitration  treaty  with  the  United  States.  A 
draft  treaty  was  accordingly  prepared,  and  submitted  to  the 
Swiss  Federal  Council,  which  adopted  it  on  24th  July  1683  ; but 
owing  to  the  death  of  Mr  Secretary  Frelinghuyacn,  who  had  been 
the  principal  American  negotiator,  the  project  fell  through.  A 
similar  proposal  was  brought  forward  at  the  Inter- American  Con- 
gress held  at  Washington  1889-90,  which  was  attended  by 
delegates  from  the  United  States  and  seventeen  Republics  of 
Central  and  South  America.  It  took  the  form  of  a solemn  recoin- 
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mendation  by  the  delegates  to  their  rea^icctive  governments  “ to 
adopt  arbitration  as  a principle  of  American  international  law 
for  the  settlement  of  the  differences,  disputes,  or  controversies 
that  might  arise  between  two  or  more  of  them."  A treaty 
to  this  effect  was  signed  by  delegates  from  the  United  States 
and  also  from  Guatemala,  llondura*,  Nicaragua,  San  Salvador, 
Venezuela,  Ecuador,  Brazil,  and  Bolivia,  but  was  not  ratified  by 
tho  governments  named  in  it  within  the  prescribed  time.  An 
attempt  to  revive  it  was  made  by  the  smaller  states  in  1891  but 
without  success. 

In  1896  an  effort  was  made  by  the  representative*  of  Great 
Britain  and  the  United  State*  to  provide  for  the  submission  to 
arbitration  of  “ all  questions  iu  difference  between  those  countries 
which  might  fail  to  adjust  themselves  by  diplomatic  negotiations.'' 
A treaty  to  this  effect  was  preyed  anil  signed  on  11th  January 
1897  by  the  British  ambassador  (Sir  Juliau  Pnunccfutc)  and  Mr 
Secretary  Oluey,  It  presented  three  forms  of  procedure,  one  for 
pecuniary  claims  or  group*  of  pecuniary  claim*  which  did  not  in 
the  aggregate  exceed  £100,000  ; a second  for  pecuniary  claims 
beyond  that  amount,  and  a third  for  territorial  claim*,  includ- 
ing rights  of  navigation  and  of  actress  to  fisheries.  For  the 
settlement  of  the  first  set  of  claims,  each  of  the  contracting 
parti)**  was  to  nominate  one  arbitrator  who  was  to  bo  a jurist  of 
repute,  and  the  two  arbitrators  so  nominated  were  to  select  a third, 
who  was  to  be  the  president  of  the  tribunal.  The  award  of  tho 
majority  was  to  be  final.  The  second  set  of  claims  was  to  he 
referred  to  n tribuual  similarly  constituted,  but  in  this  ease  tho 
award  was  only  to  be  final  if  the  tribunal  was  unanimous.  If  not 
unanimous,  cither  of  the  contracting  parries  might  demand  a 
review  of  the  award  w ithin  six  months  from  its  date.  In  such 
case,  the  matter  iu  controversy  was  to  be  submitted  to  a tribunal 
consisting  of  five  jurists,  no  one  of  whom  was  to  be  a member  ot 
the  original  tribunal  whose  award  was  to  tie  reviewed.  Tin-  five 
jurists  were  to  be  nominated  a*  follows : — two  by  each  of  the 
contracting  parties,  and  one  to  act  as  umpire  by  the  four  thus 
nominated.  The  a want  of  the  majority  of  the  members  was  to 
be  final.  The  third  set  of  claims  (territorial)  was  to  be  submitted 
to  a tribunal  compost'd  of  six  members,  three  of  whom,  subject 
to  a particular  exception,  were  to  be  judges  of  the  Supreme  Court 
of  the  United  States  or  justices  of  Circuit  Court*  to  be  nominated 
by  the  president  of  the  United  States,  the  other  three  being 
judges  of  the  British  Supreme  Court  of  Judicature  or  iitemtors 
of  tlie  Judicial  Committee  of  the  Privy  Council  nominated  by 
the  British  Crown.  The  award  in  this  case  was  to  to  final  if 
mode  by  a majority  of  five  to  one.  In  the  event  of  its  being  less 
than  five  to  one,  it  wo*  not  to  be  binding  if  protested  against  by 
either  party  within  three  months  of  publication.  If  to  protested 
against,  or  if  ther»  wai  no  award  by  reason  of  the  number*  being 
equally  balanced,  there  was  to  be  no  recourse  to  hostile  measures 
of  any  description  until  the  mediation  of  one  or  more  friendly 
jmwers  had  been  invited  by  one  of  the  contracting  ]*arti&».  In 
spite  of  tho  elaborate  care  and  caution  with  which  this  treaty 
was  drawn,  it  remains  a dead  letter  for  want  of  ratification  by 
the  respective  government*  on  whose  behalf  it  waa  signed.  It 
may  to  that  it*  very  elaborateness  haB  proved  a bar  to  its  success, 
just  as  a parade  of  too  many  safety  appliance*  on  the  eve  of  a 
mountaineering  expedition  is  apt  to  unbrace  our  nerves  and 
enhance  our  sense  of  danger. 

The  plan  of  establishing  a standing  arbitration  tribunal 
advocated  by  Jeremy  Bentham  has  been  already  referred 
to.  In  1838  thu  New  York  Peace  Society  proposed  to 
establish  a Hoard  of  International  Arbitration,  and  the 
idea  was  further  worked  out  in  1842  by  James  Mill. 
Subsequently  Mr  Dudley  Field  in  America,  Dr  Gold- 
schmidt iu  Germany,  Sir  Edmund  Hornby  and  Mr  Leone 
Levi  in  England,  successively  produced  draft  rules  of  pro- 
cedure by  which,  unless  otherwise  agreed,  the  permanent 
court  was  to  be  bound.  Dr  Goldschmidt's  rules  were 
revised  and  adopted  by  the  Institute  of  International  Law 
in  1875,  and  again  considered  by  the  Inter- Parliamentary 
Conference  held  at  Brussels  in  1895.  All  these  efforts, 
however,  excellent  as  they  were  in  their  generation,  have 
been  thrown  into  the  shade  l»y  the  work  of  the  Peace  Con- 
ference initiated  in  1898  by  the  emperor  of  flajue 

Russia,  and  held  at  the  Hague  in  tho  following  Coofcr- 

year.  On  24th  August  1898  Count  Muravieff 
handed  to  all  tho  foreign  representatives  accredited  to 
the  court  of  St.  Petersburg  a circular  informing  them 
that  the  Tsar  proposed  to  their  respective  governments  the 
holding  of  a Conference  “which  should  occupy  itself  with 
the  grave  question  of  the  excessive  armaments  which 
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weighed  uj>on  all  nations  with  a view  of  putting  an  end 
to  their  progressive  development.'1’  This  circular  was 
shortly  followed  by  another  setting  forth  a preliminary 
draft  programme  for  the  Conference,  which  embraced  not 
only  the  reduction  of  armaments  and  the  more  humane 
conduct  of  warfare,  but  also  “the  employment  of  good 
offices  of  mediation  and  arbitration  in  cases  lending  them- 
selves thereto.”  The  Conference  met  on  18th  May  1899  at 
the  Hague,  and  was  attended  by  delegates  from  nineteen 
states  under  the  presidency  of  Baron  de  Steal,  the  Russian 
ambassador  at  London.  Other  well-known  delegates  were 
Sir  Julian  Pauucefote  (afterwards  Lord  Pauncefote),  British 
ambassador  at  Washington ; Mr  Seth  Low,  president  of 
Columbia  University,  New  York;  M.  Leon  Bourgeois, 
ex-premier  of  France,  Count  Munster,  German  ambassador 
at  Paris.  The  Conference  was  divided  into  two  sections, 
the  province  of  the  first  being  to  deal  with  the  limitation 
of  armaments  ; of  the  second,  with  the  laws  of  warfare  ; of 
the  third,  with  mediation  and  arbitration.  At  one  of  the 
early  sittings  of  the  third  section  (over  which  M.  Bour- 
geois presided),  Baron  de  Staal  produced  a draft  con- 
vention for  rendering  arbitration  compulsory'  in  certain 
cases  and  optional  in  others.  Under  the  compulsory  class 
were  ranged  disputes  relating  to  pecuniary  damages  sus- 
tained by  a state  owing  to  the  illegal  or  negligent  action 
of  another  state — disputes  relating  to  the  interpretation 
of  postal,  telegraph,  and  railway  conventions,  of  con- 
ventions relating  to  the  navigation  of  international  rivers, 
and  divers  other  matters.  To  this  convention  (officially 
described  as  tbe  “ Russian  project  ”)  was  appended  a draft 
code  of  procedure  closely  resembling  that  under  which 
the  Venezuelan  arbitration  was  at  that  moment  being 
conducted  in  Paris.  Sir  Julian  Pauncefote  took  a bolder 
line.  He  urged,  in  a few  pithy  sentences,  the  importance 
of  organizing  a permanent  international  tribunal,  the 
services  of  which  might  be  called  into  requisition  at  will, 
and  produced  to  the  committee  a short  sketch  of  the 
mode  in  which  such  a tribunal  might  be  set  up.  His  pro- 
position met  with  general  acceptance,  and  the  committee 
then  proceeded  to  settle  the  necessary  details  for  carrying 
it  out,  adopting  in  the  main  the  code  of  procedure  which 
had  been  suggested  by  Russia. 

The  result  was  embodied  in  tweuty-seven  articles,  of  which  only 
(111  most  important  cun  be  noted  here.  (Art.  23)  Each  of  the 
signatory  powers  is  to  designate  within  three  months  from  the 
ratilhution  of  the  Convention  four  {mtmjiw  at  the  most,  of  recog- 
nized conqM>t*uc«  in  international  law,  enjoying  the  highest 
morul  consideration,  and  willing  to  accept  the  duties  of  arbi- 
trators. Two  or  more  powers  may  agre-.-  to  nominate  one  or  more 
members  in  common,  or  the  same  |x*rsou  may  be  nominated  by 
different  {towers.  Members  of  the  court  are  to  be  appointed  fur 
six  yean,  and  may  be  n-uotuiiuit.d.  (Art.  25)  The  signatory 
{tower*  desiring  to  apply  to  the  tribunal  for  the  settlement  of  a 
difference  between  them  are  to  notify  the  same  to  the  arbitrators. 
Tl»*i  arbitrators  who  are  to  determine  this  difference  are,  unless 
otherwise  specially  agreed,  to  be  chosen  from  the  general  list  of 
members  in  the  following  manner : — each  partv  is  to  name  two 
arbitrators  and  these  are  to  choo**-  a chief  arbitrator  or  umpire 
(sur-arbili-r).  If  the  votes  arc  equally  divided  the  selection  of  the 
chief  arbitrator  is  to  be  entrusted  to  a third  {tower  to  be  named  by 
the  parties.  (Art.  25)  The  tribunal  is  to  sit  at  the  Hague  when 
practicable,  unless  the  parti*;*  otherwise  agree.  (Art.  27)  “ The 
signatory  {lowers  consider  it  a duty  in  the  event  of  an  acute 
conflict  threatening  to  break  out  between  two  or  more  of  them  to 
remind  these  latter  that  the  permanent  court  is  open  to  them. 
Thbi  action  is  only  to  be  considered  as  an  exercise  of  good  offices." 

The  procedure  of  tlie  court  is  proposed  to  be  regulated  by  twenty- 
Mjveu  articles,  in  which  the  following  point*  are  the  most  im- 
portant. The  agent  of  each  party  ia  first  to  communicate  to  the 
court  and  to  the  opposite  party  all  deeds  and  documents  on  which 
u pro|io»eM  to  rely,  one  copy  at  least  being  in  the  language  which 
the  court  authorizes  to  be  used  before  it.  After  the  documentary 
evidence  has  been  lodged,  the  oral  argument  is  to  begin.  This  is 
to  tie  taken  down  m writing,  but  it  is  only  to  lie  made  public  with 
the  consent  of  the  panic*.  The  members  of  the  tribunal  may 
question  tho  agents  and  counsel  on  any  point  which  they  desire 


to  have  cleared  up.  The  tribunal  is  to  be  the  sole  judge  of  lit 
extent  of  its  own  jurisdiction  and  of  the  rules  of  uitenutioad  U«r, 
if  any,  which  are  applicable  to  the  com.  The  dcIlberstisM  of  tbe 
court  are  to  take  place  with  closed  doors.  The  decision  u to  l* 
that  of  the  majority,  and  is  to  set  forth  the  muon*  on  whkfcit 
is  based.  It  is  U»  lie  in  writing  aid  signed  by  all  the  BHobcn, 
the  minority  members  when  appending  their  signature  being  »t 
liberty  to  signify  their  dissent.  There  is  to  ha  iw  appeal ; cut  if 
a new  fact  is  discovered,  which  was  unknown  at  the  tifiie  both 
to  tho  tribunal  and  to  the  party  alleging  it,  and  the  fact  be  sorh 
that  bail  it  been  then  known  it  might  have  exercised  a dmM 
influence  on  the  decision,  that  decision  may  be  revised.  lkfew, 
however,  revision  can  1*  had,  the  tribunal  must  tixocuk  U* 
existence  of  the  new  fact  or  facts  and  admit  them  to  lure  Us 
characteristics  just  mentioned. 

The  Hague  arbitration  Convention  was  signed  on  Mth 
July  1*490,  on  behalf  of  France,  Husain,  the  l uited  States, 
and  thirteen  other  [lowers.  It  was  also  signed  a k*  “I* 
later  on  behalf  of  Great  Britain.  On  4th  September  1*W, 
all  the  power*  represented,  with  the  exception  of  Chins,  <Wy 
deiHwitcd  formal  ratifications  of  the  Convention  si  tie 
foreign  office  of  the  Dutch  Government  Several  M tbe 
I lowers  nominated  members  of  the  Permanent  - r itrriioa 
Court,  pursuant  to  Art.  23  mentioned  above , tkwe 
nominated  on  behalf  of  Great  Britain  being  L> 
fote.  Sir  Edward  Malet,  Sir  Edward  Fry,  and  Profcaot 

Westlake.  , . . ,v. 

Although,  in  some  of  the  treaties  and  inert  of  tbc 
projects  enumerated  above,  the  range  of  matters  !>rii'?r 
be  dealt  with  by  international  arbitration  is  Umluml 
assumed  to  be  unlimited,  there  is  a general 
consensus  of  opinion  amongst  apectahsu  that 
some  limitation  there  must  be.  BlunUehh,  Kooml  .* 
Card,  Goldschmidt,  Kamarowski,  *crdl““  . ; £ 
Michel  Rcvon,  all  exclude  questions  of 
pendence,  and  some  of  them  also  exdu  e q » j 
“national  honour”  and  of  ” territorial  mtegntj.  W 
language  in  which  these  reservations  are  couc 
however,  partio.lnrly  happy,  since  It  is  «F“  *°  “^  £ 
terpretationa  than  one.  V hat,  for  instance,  ^ 

the  phrase  “national  independence  in 
If  it  be  taken  in  its  strict  acceptation  of  . y 

sovereignty,  the  exception  is  somewhat  u a , { 

self-rejecting  power  would,  of 

to  arbitration  a question  of  life  or  , . , y fj.it- 

as  if  a man  were  to  commit  suicide  in  o e 

ing  a duel.  On  the  other  hand,  if  the  exon  . to 

to  exclude  all  questions  which,  when  **'  _ ; this 

a state,  imf-ose  a restraint  on  iU  freedo".  of , 

the  exception  is  too  wide,  sinee  it  wou 

question  as  the  true  interpretation  of  an  ,;iy  art:- 

a subject  with  which  experience  shows  1"“”  . 

tration  is  well  fitted  to  deal.  Again,  w It  sss 

is  meant  by  the  phrase  “national  W®  ^ 

thought  at  one  time  that  the  honour  o yqiMifd 

onlyT  vindicated  by  war,  though 

was  the  slighting  of  its  flag  or  its 

during  some  sadden  ebullition  of  loc  . „ -n  legate 
once  nearly  broke  off  jieaceful  relations  wi  * bekiw 
her  ambassador  at  London  was  assign  :on  she  de- 
the  Spanish  ambassador,  and  on  another  ^ Rope 

h patched  troops  into  Italy  because  her  a“  ^ ^ pope, 

had  been  insulted  by  the  friends  and  part*  , hpuooris 
I The  truth  is  that  the  extent  to  which  °V  . ^ do  *jth 

1 involved  depends  on  factors  which  ^ gener*! 

; the  immediate  subject  of  complaint.  ‘ neitlier  will 

good  feeling  subsists  between  two  na  ^ other, 

easily  take  offence  at  any  discourteous  . j ^ocuih 
liut  when  a deep-seated  antagonism  w -n  it 

an  unruffled  surface,  the  most  trivial  i®ci  . our " » 4 

to  the  light  of  day.  “Outraged  national  t for  * 
1 highly  elastic  phrase.  It  may  serve  a*  1 
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serums  quarrel  whether  the  alleged  “outrage * be  great  or 
small.  A similar  criticism  may  be  passed  on  the  phrase  1 
“ territorial  integrity.”  Every  boundary  dispute  is  a dis-  I 
pute  about  territory,  and  nothing  is  easier  than  for  a 
state  to  declare  that  the  tract  of  land  it  covets  forms, 
or— like  the  attgulus  ills  of  Horace— ought  to  form,  an 
integral  port  of  its  dominions.  Vet,  as  we  have  seen,  this 
class  of  dispute  is  just  that  which  has  been  most  frequently 
arbitrated  on,  and  in  nearly  every  case  successfully. 

Weighing,  then,  each  of  these  exceptions  in  the  balance, 
and  finding  them  all  wanting  in  precision,  we  prefer 
to  discard  them  altogether  and  to  cast  at  out  for  a fresh 
classification.  M.  Despagnet  has  suggested  one  in  his  work 
on  Public  International  Laur  (Paris,  1894)  which  is  both 
convenient  and  complete.  All  state  differences,  this  writer 
points  out,  may  bo  classed,  as  regards  their  subject  matter, 
under  one  of  two  heads — (1)  those  which  have  a legal 
character,  (2)  those  which  have  a political  character. 
Under  “ legal  differences  ” may  be  ranged  as  many  as  arc 
callable  of  being  decided,  when  once  the  facts  are  ascertained, 
by  settled,  recognized  rules,  or  by  rules  not  settled  nor 
recognized  but  (as  in  the  Alabama  case)  taken  to  be  such 
for  the  purpose  in  hand.  Boundary  cases  and  cases  of 
indemnity  for  losses  sustained  by  non-combatants  in  time 
of  war,  of  which  we  have  already  mentioned  several 
instances,  belong  to  this  class.  To  it  also  belong  those 
cases  in  which  arbitrators  have  to  adapt  the  provisions  of 
an  old  treaty  to  new  and  altered  circumstances,  somewhat 
in  the  way  in  which  English  courts  of  justice  apply  the 
doctrine  of  cypres.  Of  these  last  the  Newfoundland 
fishery  case  is  an  illustration.  “Political  differences,'’  on 
the  other  hand,  are  such  as  affect  states  in  their 
external  relations  or  in  relation  to  their  subjects  or 
dependauts  who  may  be  in  revolt  against  them.  Some 
of  these  differences  may  be  slight,  whilst  others  may  be 
vital,  or  (which  amounts  to  the  same  thing)  may  seem 
to  the  parties  to  be  so.  All  differences  falling  under  the 
first  of  these  two  general  heads  appear  to  be  suitable  for 
international  arbitration.  Differences  falling  under  the 
second  general  head  are  for  the  most  part  unsuitable,  and 
may  only  be  adjusted  (if  at  all)  through  the  mediation  of 
a friendly  j>ower. 

The  interesting  problem  of  the  future  is,  Are  we  to 
regard  this  condition  of  things  as  jxirmanent  or  as  transi- 
tory? The  answer  depends  on  several  considerations 
which  can  only  be  glanced  at  here.  It  may  be  that, 
just  as  the  usages  of  civilized  nations  have  slowly  crystal- 
lized into  international  law,  so  there  may  come  a time 
when  the  political  principles  that  govern  states  in  relation 
to  each  other  will  be  so  clearly  defined  and  so  generally 
accepted  as  to  acquire  something  of  a legal  or  quasi-legol 
character.  If  they  do,  they  will  pass  the  line  which  at 
present  separates  arbitrable  from  non-arbitrable  matter. 
This  is  the  juridical  aspect  of  the  problem.  But  there  is 
also  an  economic  side  to  it  by  reason  of  the  conditions  of 
modem  warfare.  As  M.  de  Bloch  has  explained  at  some 
length  in  his  monumental  treatise  on  the  subject,  war  has 
become  much  more  terrible  now  than  formerly,  in  con- 
sequence of  the  increase  of  armaments  and  the  greater 
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perfection  of  weapons  of  destruction.  Already  the  nations 
1 are  groaning  under  the  burdens  of  militarism,  and  are 
for  ever  diverting  energies  that  might  be  employed  in 
the  furtherance  of  useful  productive  work  to  purposes  of 
an  opposite  character.  The  interruption  of  maritime 
intercourse,  the  stagnation  of  industry  and  trade,  the 
rise  in  the  price  of  the  necessaries  of  life,  the  impossibility 
of  adequately  providing  for  the  families  of  those — call 
them  reservists,  landwehrt  or  what  you  will — who  are 
torn  away  from  their  daily  toil  to  serve  in  the  tented  field, 
— these  ore  considerations  that  may  well  make  us  pause 
before  we  abandon  a peaceful  solution  and  appeal  to  brute 
force.  Lastly,  there  is  the  moral  aspect  of  the  problem. 
In  order  that  international  arbitration  may  do  its  perfect 
work,  it  is  not  enough  to  set  up  a standing  tribunal, 
whether  at  the  Hague  or  elsewhere,  and  to  equip  it  with 
elaborate  rules  of  procedure.  Tribunals  and  rules  are, 
after  all,  only  machinery.  If  this  machinery  is  to  act 
smoothly  wo  must  improve  our  motive  power,  the  source 
of  which  is  human  passion  and  sentiment..  Although 
religious  animosities  between  Christian  nations  have  died 
out,  although  dynasties  may  now  rise  and  fall  without 
rousing  half  Europe  to  arms,  the  springs  of  warlike  enter- 
prise are  still  to  be  found  in  commercial  jealousies,  in 
imperialistic  ambitions,  and  in  the  doctrine  of  the  survival 
of  the  fittest  which  lends  scientific  support  to  both.  These 
must  one  and  all  be  cleared  off  the  world’s  stage  before  we 
can  enter  on  that  era  of  universal  peace  towards  the  attain- 
ment of  which  the  Tsar  declared,  in  his  famous  circular  < f 
1 898,  the  efforts  of  all  governments  should  be  directed 

Ai’TIIoktties. — Amongst  special  treatise*  are—  Kamarowsky, 
Ij«  tribunal  international  (traduit  par  Sergo  do  Wcstnmn),  Pari-s 
1887  ; RaUAttn  UK  Card,  Let  destinies  dt  V arbitrage  international, 
tiepui t la  sentence  rendue  par  le  tribunal  de  Geneve,  Paris,  1891!  ; 
MlClIEL  Rkvon,  L‘ arbitrage  international , Paris,  1892  ; Al.E*- 
SAN  DEO  Coils  I (Marcheae),  Arbitrali  International*,  Pina,  1894  ; 
Ferdinand  DueyfI's,  I.' arbitrage  international,  Pari',  1894 
(where  the  earlier  authorities  are  collected) ; A.  Meuiunuac, 
Traiti  de  Varbitrage  international,  Paris,  1895  j Lk  CllF.VAl.IKB 
DescaMPS,  Esrai  ttur  V organisation  de  V arbitrage  international, 
Bruxellt*,  1894  ; FkraCD-GirauD,  “Dos  traites  d’arbitrage  inter- 
national general  et  permanent,"  Revue  de  droit  international, 
Bruxelles,  1897.  Of  similar  works  in  English  there  i*  a singular 
dearth.  The  moat  important  is  by  an  American,  J.  B.  Mooiie, 
History  of  the  International  Arbitration s to  which  the  United  States 
has  been  a Party,  Washington,  1898.  The  Appendices  to  this 
work  (which  is  in  six  volume*)  contain,  with  much  other  matter 
of  great  value,  full  historical  notes  of  arbitrations  betw  een  other 
l lowers.  Arbitration  and  Mediation  will  be  found  briefly  noticed 
in  Puillimobk’s  International  Lair;  in  Sir  Henhy  Maine’s 
Lectures  delivered  in  Cambridge  in  1887  ; in  W.  E.  Hall  a 
International  Laic  (Clarendon  Press,  Oxford) ; and  more  at  length 
in  an  interesting  paper  contributed  by  Mr  John  W katlake  to 
the  International  Journal  of  Ethics,  Oct.  1896,  which  its  author 
has  reprinted  privately.  A London  journal,  The  Herald  of  Peace 
and  International  Arbitration,  issued  some  years  ago  a list  of 
instances  in  which  arbitration  or  mediation  had  l*cu  successfully 
resorted  to  during  the  19th  century.  The  late  Mr  Dudley  Field, 
of  New  York,  sulwequently  enlarged  this  list  which  has  been 
revised  down  to  1899  by  Dr  W.  Evans  Darby,  and  is  published, 
along  with  the  texts  of  several  projects  for  unlimited  arbitration, 
at  the  offices  of  the  Peace  Society,  47  Now  Broad  Street,  London. 
A History  of  the  Hague  Conference,  1899,  has  been  published  by 
the  International  Arbitration  Association,  40  Outer  Temple, 
London.  C.) 


Arboretum. — That  part  of  a botanical  garden 
which  is  reserved  for  the  growth  and  display  of  trees  is 
technically  called  an  Arboretum.  The  term,  in  this 
restricted  sense,  was  seemingly  first  so  employed  in  1838 
by  J.  C.  Loudon,  in  his  book  upon  arboreta  and  fruit 
trees.  Professor  Bayley  Balfour,  F.K.S.,  the  Regius 
Keeper  of  the  Royal  Botanic  Garden  iu  Edinburgh,  has 


described  an  arboretum  as  a living  collection  of  species 
| and  varieties  of  trees  and  shrubs  arranged  after  some 
definite  method— it  may  be  properties,  or  uses,  or  some 
other  principle,— but  usually  after  that  of  natural  likeness. 
The  plants  are  intended  to  be  specimens  showing  the 
I habit  of  the  tree  or  shrub,  and  the  collection  is  essentially 
' an  educational  one.  According  to  another  point  of  view, 


568  ARBROATH  — ARCH 


which  is  favoured  by  Mr.  Charles  Jordan,  the  Super- 
iutendent  of  Regent's  Park,  London,  an  arboretum  should 
be  constructed  with  regard  to  picturesque  beauty  rather 
than  systematically,  although  it  is  admitted  that  for  scien- 
tific purposes  a systematic  arrangement  is  a fine  qud  non. 
In  this  more  general  reaped,  an  arboretum  affords  shelter, 
improves  local  climate,  renovates  l«ad  soils,  conceals  objects 
unpleasing  to  the  eye,  heightens  the  effect  of  what  is 
agreeable  and  graceful,  and  adds  value,  artistic  and  other, 
to  the  landscape.  What  Loudon  Called  the  **  gardenesque  ” 
school  of  landscape  naturally  makes  |»rticular  use  of  trees. 
By  common  consent  the  arboretum  in  the  Royal  Botanical 
Gardens  at  Kew  is  the  finest  in  the  world.  Its  begin-  j 
nings  maybe  traced  Iswrk  to  1762,  when,  at  the  suggestion 
of  Lord  Bute,  the  Duke  of  Argyll’s  trees  and  shrubs  were 
removed  from  Whitton  Place,  near  Hounslow,  to  adorn 
the  Princess  of  Wales’s  garden  at  Kew.  The  duke’s 
collection  was  famous  for  its  cedars,  pines,  and  firs.  Most 
of  the  trees  of  tluit  date  have  |*crished,  but  the  survivors 
embrace  some  of  the  finest  of  their  kind  in  the  gardens. 
The  botanical  gardens  at  Kew  were  thrown  open  to  the 
public  iu  1841  under  the  directorate  of  Sir  William 
Hooker.  Including  the  arboretum,  their  total  area  did 
not  then  exceed  11  acres.  Four  years  later  the  pleasure 
grounds  and  gardens  at  Kew  occupied  by  the  king  of 
Hanover  were  given  to  the  nation  and  placed  under  the 
care  of  Sir  William  for  the  express  purpose  of  being 
converted  into  an  arboretum.  Hooker  rose  to  the 
occasion,  and,  zealously  reinforced  by  his  son  and  successor, 
Sir  Joseph — patre  clam  Jilitit  donor, — established  a 
collection  which  is  alike  the  envy  and  admiration  of  the 
botanists  of  every  country.  The  Kew  nursery  dates  from 
1850  and  the  new  pinetum  from  1870.  Of  the  total 
acreage  (250)  of  the  Gardens,  no  fewer  than  180  acres  arc 
monopolized  by  the  arboretum.  Of  the  more  specialized 
arboreta  in  the  United  Kingdom  the  next  to  Kew  are 
those  in  the  Royal  Botanic  Garden  in  Edinburgh  and  the 
Glaanevin  Garden  in  Dublin.  The  gardens  of  the  Royal 
Botanical  Society  in  London  are  beautifully  wooded,  but 
owing  to  the  limited  space  at  its  disposal  (18  acres),  the 
Society  has  not  been  able  to  make  a sociality  of  trees. 
This  is  also  true  of  the  oldest  botanical  garden  in  Great 
Britain,  at  Oxford,  which  was  founded  in  1 632.  The  quaint 
“Physic”  garden  at  Chelsea,  which  Sir  Hans  Sloane  gave 
to  the  Apothecaries’  Society,  is  devoted  to  medicinal  plants 
and  herbs.  In  the  Botanical  Gardens  at  Glasgow',  where 
Sir  W.  J.  Hooker  laboured  before  his  transference  to  Kew, 
there  are  many  choice  trees,  and  in  Bournemouth  the 
gardens  of  the  Evergreen  Valley  constitute  to  all  intents 
and  purposes  an  arboretum,  even  to  the  labelling  of  the 
specimens.  In  the  United  States  the  Arnold  Arboretum 
at  Boston  ranks  next  to  Kew  for  size  and  completeness. 
It  takes  its  name  from  its  donor,  the  friend  of  Emerson. 
It  was  originally  a well  timbered  park,  w'hich,  by  later 
additions,  now  covers  222  acres.  Practically,  it  forms 
part  of  the  park  system  so  characteristic  of  the  city,  being 
situated  only  four  miles  from  the  centre  of  imputation. 
There  is  a tine  arboretum  in  the  botanical  gardens  at 
Ottawa,  in  Canada  (65  acres).  On  the  continent  of 
Europe  the  classic  example  is  still  the  Jardin  dea  Plantes 
in  Paris,  where,  however,  system  lends  mom  of  formality 
than  of  beauty  to  the  general  effect.  Of  course  superb 
collections  of  trees  were  made  before  arboreta,  as  such,  were 
devised.  Noblemen  and  other  wealthy  amateurs  collected 
trees,  as  other  rich  men  collected  paintings  or  books. 

hey  spared  neither  pains  nor  money  in  acquiring  speci- 
mens, even  from  distant  lands,  to  which  they  sent  out 
expert  collectors  at  their  own  charges.  This,  too,  the 
Hoy  at  Horticultural  Society  (founded,  1804  ; charter,  1800) 
was  once  wont  to  do,  with  fruitful  results,  as  in  the  case 


of  Mr  David  Douglas’s  remarkable  expedition  to  North 
America  in  1823-24.  It  will  be  remembered  that  when 
the  Laird  of  Dumbiedikes  lay  dung  (The  Heart  of 
Midlothian,  chap,  viii.)  he  gave  his  son  one  bit  of  advice 
which  Bacon  himself  could  not  have  bettered.  “Jock," 
said  the  old  reprobate,  “ when  ye  hae  nae thing  else  to 
do,  ye  may  be  aye  sticking  in  a tree ; it  will  be  growing, 
Jock,  when  ye’re  sleeping.”  Sir  Valter  assures  us  that 
a Scots  earl  took  this  maxim  so  seriously  to  heart  that  be 
planted  a large  tract  of  country  with  trees,  a prartke 
which  in  these  days  is  promoted  by  the  English  and  Royal 
Scottish  Arboricultural  Societies. 

For  the  cultivation  of  irw*.  both  in  its  tschnfol  and  wwmt 
sense,  the  reader  is  referred  to  the  exhaustive  article  «n  4*MU- 
CCLTUftE  in  the  ninth  edition  of  this  work  and  the  artwe  « 
Fousts  iu  this  Supplement.  (•*•  A-  *•) 


Arbroath,  a royal  and  parliamentary  burgh  (Mon- 
trose group),  8€sq>nrt  and  manufacturing  town  of  Forfar- 
shire, Scotland,  77  miles  N.N.E.  of  Edinburgh  by  rail 
Spinning  and  weaving  factories  number  over  30,  and  theit 
are  engineering  works,  boot  factories,  and  chemical  *ork>. 
In  1877  the  old  harbour  was  converted  into  a wet  doc*, 
and  the  new  harbour  and  entrance  deepened.  There  w* 
shipbuilding  yard,  and  at  the  end  of  1898,  11  vessels  <>t 
1959  tons  were  registered  as  belonging  to  the  port 
Entrances  and  clearances  were  -.—1898,  entered  243  reads 
of  30,588  tons,  cleared  246  vessels  of  29,43o  tons.  Recent 
erections  include  two  churches,  parish  church  (rebuilt  t,  tree 
library,  guild  hall  (rebuilt),  and  academy,  lojsilatH* 
(1881),  21,995;  (1901),  22,372. 

A reaction,  a modern  sea-side  town  of  Ft***; 
department  of  Gironde,  arrondisseinent  of  Bordeaux,  • 
miles  W.S.W.  of  that  city.  It  comprises  two  distiret 
parts,  the  summer  town,  extending  for  three  rades  • p 
the  shore  on  a firm  sandy  beach,  and  the  winter  to  Tfc 
more  inland,  with  numerous  villas  scattered  anwigs  I.’ 
woods,  resorted  to  by  consumptive  1‘atieuts.  "‘jj. 
(Muring  forest  has  an  area  of  about  1300  . . 

The  principal  industries  are  oyster-culture 
The  former  is  conducted  on  a very  large  **“  ’ 11 

5900  oyster  parks,  covering  an  area  of  over  WW 
yielding,  in  1898,  319,772.100  oysters,  of  the  ond  nl  j 
of  £11 2,000.  The  port  has  trade  with  bpain  and  De- 
population, 8000. 

Arch,  Joseph  (1826--—),  hu^*°']£. 

National  Agricultural  Labourers’ t mon,  was 

ford,  a village  in  Warwickshire,  10th  .^riuj  » 

parents  belonged  to  the  labouring  class.  ,,  . 

strong  sentiment  of  independence  from  his  iu  • ^ 
his  objections  to  the  social  homage  eIl*5  * ^ 

whom  the  catechism  boldly  styled  his  * 4 nnreinit- 
him  an  “ agitator.”  Having  educated  kimse  j)  __  A 
ting  exertions,  and  acquired  fluency  ,gJ ^lUoal 
Methodist  local  preacher,  lie  founded  in  K - 
Agricultural  Labourers’  Union,  of  which  he  ( 

A rise  then  came  in  the  wages 

bat  this  had  the  unforeseen  effect  of  destroy'  g j w 
for  the  labourers,  deeming  their  object  K®1””  . . )l0 

- agitate."  Mr  Arch  nevertheless 
larity  to  be  returned  to  Parliament  for  - o . ^ 

in  1885  ; ami  although  defeated  next  vc*r  0 . . jD 
advocacy  of  Irish  Home  Rule,  he  ue  *as 

1892,  and  held  it  in  1895,  retiring  i»  unjy}  _.  ^doZi 
deservedly  resisted  in  the  House  of< J ’ A 
has  an  agitator  been  so  little  of  » Lotion, 
biography  written  by  himself  or  under  lu»  _ ^ bu 
edited*  by  Lady  Warwick  (1898),  tells  ‘be  story 


569 


ARCHEOLOGY  (CLASSICAL). 


IT  is  proposed  in  the  present  article  to  give  some  account 
of  the  progress  and  the  results  of  archaeological  inves- 
tigation in  regard  to  the  monuments  of  ancient  Greece 
and  Rome  in  the  years  since  the  publication  of  the  ninth 
edition  of  this  work.  The  articles  on  classical  archaeo- 
logy and  architecture  were  published  in  1875,  that  on 
gems  in  1879,  that  on  pottery  in  1885,  that  on  terra- 
cottas in  1888.  Generally  speaking,  therefore,  wo  have 
to  rejiort  the  progress  of  twenty-five  years.  It  is  not 
intended  here  to  re-discuas  questions  considered  in  the 
articles  above  mentioned,  except  so  far  as  this  may  be 
made  necessary  by  the  discovery  of  new  materials.  For 
an  account  of  the  excavations  carried  on  at  various 
classical  sites  in  recent  years,  the  reader  is  referred  to 
special  articles  in  the  present  publication.  Especially  we 
must  mention  the  articles  on  Athens,  Eleusis,  Mycente, 
Cyprus,  Epidaurus,  Megalopolis,  Dodotia,  Rome,  Delphi. 
In  the  present  article  the  results  of  these  excavations  will 
be  considered,  not  on  the  topographic  or  architectural  side 
(see  Architecture,  II.),  but  only  in  so  far  as  they  have 
extended  our  knowledge  of  ancient  art,  especially  of  sculp- 
ture. We  begin  with  a general  account  of  the  progress 
made  in  institutions,  in  publications,  and  in  excavations 
connected  with  classical  archeology;  afterwards  we  shall 
give,  under  periods,  a more  detailed  account  of  recently 
discovered  monuments  and  works  of  art,  with  the  informa-  I 
tion  to  be  derived  from  them. 

Arrh(Polo<jieal  Institutes. — Perhaps  in  no  respect  has 
the  activity  of  the  last  quarter  of  the  1 9th  century  been 
more  marked  than  in  the  founding  and  organization  of 
institutions  for  the  forwarding  of  archaeological  research. 
The  old  international  “ Institute  di  Corrisjjondenza 
Archeologica  ” lias  been  transmuted  into  the  Homan 
branch  of  the  German  Archaeological  Institute.  That 
grcat  institution,  which  is  the  main  centre  of  archaeo- 
logical activity,  has  its  headquarters  at  Berlin,  with 
branches  at  Rome  ami  Athens.  The  French  have  also 
schools  at  Romo  and  A the  as,  as  have  now  the  English 
and  Americans.  Austria  has  recently  established  a 
powerful  institute,  w'ith  various  branches.  The  Society 
for  the  Promotion  of  Hellenic  Studies  in  England,  the 
Archaeological  Institute  in  America,  the  Accodemia  dei 
Lincei  in  Italy,  and  the  Greek  Archaeological  Society,  are 
all  active  iu  publishing  journals,  in  finding  the  funds  for 
excavations,  and  the  scholars  to  take  charge  of  them, 
and  in  extending  archeological  knowledge.  France, 
Germany,  and  Austria  provide  from  the  public  purse 
bursaries  to  trained  archaeological  students,  enabling  them 
to  stay  for  a term  of  years  at  the  schools  of  Athens  and 
Rome  for  purj>o>ses  of  study  ami  research.  In  Germany 
also  a certain  numlier  of  teachers  in  the  schools  are  every 
year  provided  with  the  means  of  making  archeological 
tours  in  Greece  and  Italy,  under  the  guidance  of  the 
best  socialists ; while  in  the  great  museums  of  Germany 
holiday  courses  are  annually  arranged  for  the  benefit  of 
students  who  wish  to  keep  abreast  of  the  progress  of  l 
archasological  discovery.  In  England  and  America  efforts 
are  made  to  work  by  private  subscription  in  the  same  direc- 
tion in  which  so  much  is  done  by  the  governments  of  the 
Continent  with  public  funds.  Travelling  studentships  at 
the  universities,  and  bursaries  awarded  by  the  Committee 
of  the  British  School  at  Athens,  avail  to  prevent  England 
from  being  entirely  left  behind  in  the  movement ; and  the 
funds  of  the  American  Institute  have  ill  recent  years  enabled 
American  students  to  do  much  excellent  work  in  exploration. 
Naturally  also  the  great  museums  of  Eurojsj  are  not  only 


j centres  of  research,  and  keenly  alive  to  the  necessity  of  pro- 
curing fresh  objects,  but  also  are  awake  to  the  duty  of  pub- 
| lishing  ih  a systematic  way  the  works  of  ancient  art  which 
they  contain.  Besides  the  public  museums,  we  may  mention, 
in  this  connexion,  the  Ny-Carlsberg  collection  *at  Copen- 
! hagen,  the  Tyszkiewicz  collection,  and  the  Barracco  collec- 
tion, the  contents  of  which  are  published  in  excellent  form 

Journal*. — The  most  important  (teriodicals  in  con- 
nexion with  classical  archffiology  are  now  the  following  : 

Published  in  English  : the  Journal  of  Hellenic  Arch 
Studies,  the  Annual  of  the  British  School  at  logics! 
Athens , A rr/upoio*jui , the  American  Journal  of  publics- 
Archaeology.  Published  in  French  : Bulletin  tie  t,oa*' 
Corrcspo/vlance  Hellenism,  Revue  Areheoloffique , Afonur 
ments  et  Met /wires,  Riot.  IHiblished  in  German  : JahrOuch 
de*  Arch.  Institute,  Mitthdlumjen  des  Arch.  Institute, 
ROmtsche  AbtheUung  and  Athenische  AljtheUung,  Jah/eshefte 
des  oesterreich.  A rrh.  Institute.  Published  in  Italian : 
Monument i Antichi  and  Atti  dell*  Accad.  dei  Lined , 
Bullet  mo  della  Commiss.  Archeol.  Comunale  di  Roma. 
Published  in  Greek : Ephemcris  Archaiologikt,  Belt  ion 
Archaioloffikon,  To  the  subject  of  coins  in  particular, 
numismatic  journals  are  dedicated  in  almost  all  countries 
of  Europe;  among  them  the  English  .Yu  mis  mafic  Chronicle 
occupies  a satisfactory  position. 

Books. — To  give  any  complete  account,  or  even  a bare 
list,  of  important  works  on  classical  archive  logy  published 
during  the  last  twenty-five  years  would  exceed  the  space 
at  our  disposal.  We  can  select  only  a few  works  of 
special  value,  mentioning  more  particularly  those  which 
are  published  in  English. 

(1)  General  Handbooks.  — Manuals  of  Classical  Archeology 
have  been  published  by  Mr.  A.  S.  Murray  and  Mr.  Tallourd 
Ely.  There  is  also  a new  brief  History  of  Greek  Art  by  l’rof.  F. 

H.  TarbclL  Miss  J.  E.  Harrison  has  published  some  Introductory 
Studies  in  Greek  Art.  A wore  complete  Griechisehe  Kunstgeeckicbtc 
by  Prof.  Bninn,  begun  in  1893,  does  not  come  down  below  the 
archaic  period.  Sfttl's  Klassische  Kunst-Archdologie  is  useful  as 
a compendium.  A new  edition  by  Wernicke  (recently  deceased)  of 
C.  0.  Muller's  Denkmdler  der  alien  Runst  is  in  progress.  Of  the 
I greatest  value  to  the  ordinary  scholar  is  Buncmrs  Deni-mater, 

| a dictionary  of  archaeological  evidence  suited  fur  easy  reference. 

1 To  those  who  wish  to  procure  a mass  of  archsologicsl  material 
at  moderate  cost,  it  is  aafe  to  commend  M.  S.  Keinath's  BApcrtoirt 
de  la  rtatuaire  grecque  ct  romaine  and  Repertoire  des  rases  print/ 
frees  et  t trusques,  published  at  five  francs  a volume,  with  his  other 
cheap  reprints  of  expensive  works. 

i,J;  Architecture. — There  is  no  recent  systematic  work  in 
I English  on  classical  architecture,  but  Mr  Penrose’s  Principles 
| of  Athenian  Architecture  (new  edition)  is  a work  of  importance. 
Besides  the  handbooks  already  mentioned,  which  give  chapters  to 
architecture,  we  may  refer  to  the  seventh  volume  of  Parrot  atid 
C'hipiej-  a Uistoire  de  tart  dans  VantiqniU  ( La  Ones  arch/iique), 
Botticber’s  TekUmik  der  HelUnen,  and  Uhde’a  Archilekturformen 
des  class.  AUerthums,  as  well-illustrated  and  standard  works. 

(3)  Sculpture. — A.  S.  Murray  s History  of  Greek  Sculpture  and 
E.  A.  Garduor's  Handbook  of  Greek  Sculpture  are  important 
works  ; as  is  also  H.  Stuart  Jones’s  Ancient  Writers  on  Greek 
Sculpture.  There  are  also  valuable  histories  of  Greek  sculpture 
in  French  by  Colligtton,  and  in  German  by  Overbeck  (4th  edit. 
1893).  Among  recent  books  on  sculpture  in  English  may  be 
mentioned  Waldstein's  Essays  on  the  Art  of  Pheidias,  Furt- 
wanglcr's  Masterpieces  of  Greek  Sculpture , Michael  U’s  Ancient 
Marbles  in  Great  Britain,  and  P.  Gardner's  Sculptured  Tombs  of 
UeJlcu.  The  German  literature  of  the  subject  is  very  extensive. 

(4)  Vases.  -A  good  l*>r>k  on  Greek  vases  b at  present  a crying 
need.  The  moat  useful  general  book  on  the  subject  is  Rayct  and 
Collignon’s  Histoire  de  la  ciramique  grecque.  For  archaic  rases, 
Dumont  and  Chaplain's  Ciramiqucs  de  la  Grin  propre  is  valuable, 
though  somewhat  out  of  date  (1838).  Prof.  Furtwangler  has 
just  issued  the  first  part  of  a great  work  on  Greek  vases,  the 
plates  of  which  are  executed  with  great  care,  so  as  faithfully  to 
represent  the  style  of  the  rases.  We  hare  in  English,  Harrison  and 
Maccoll'a  Greek  Pose  Paintings,  and  A.  S.  Murray’s  Designs  from, 
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Gmt  r<aa  i a lie  Brituh  Ariuram.  «nd  n'kiu  Alhenian  r«sa;  ] historic  monuments.  These  are  Olympia,  the  Athenian 
also  the  illustrated  catalogues  »f  vases  in  the  British  Museum,  the  | Acropolis,  and  Delphi.  The  excavation  at  Uljmpft  was 
Anhraolcan  and  Fitrwilliam  Museums,  and  the  Louvre.  Three  carried  out  at  great  cost  by  the  German  Government; 
small  works  in  German  by  W Kl«a ■ and  the  results  are  published  in  a series  of  vast  and  softy 

Mcistersignntvrcn,  and  l turn  mit  LublingstnscAritten,  are  mum-  . . . 1 , . •_  *i__  j — i a .< 

penaabl©  to  the  htudent-  The  best  general  collection  of  vase- 
paintings  is  still  Gerhard's  Auserlestnc  Vastnlnider,  1S40. 

(5)  Terra  • Cottaa.  —Two  imall  works  can  be  recommended  ! 

E.  Pottier'a  Statuettes  de  terrt  cuiU , and  Mia*  C.  A.  Hutton’* 

Greek  Terra-Cotta  Statuette*,  which  is  jwblishcd  with  A.  S.  Murray  s 
Greek  Bronzes. 

(6}  Gems.— A recent  work  is  J.  H.  Middleton  s Engraved  Gems 

of  Classical  Time*.  Hut  quite  recently  A.  FurtwangUr  liaa  n r D 

published  a large  work  on  Greek  gems,  Ant  ike.  Gemmen , which  is  , , a ga-Us  0f  valuable  works  of  sculptors 

^product  of  vast  learning,  and  must  needs  form  the  Usu  of  ^ and  tbe  text  of  a number  of  important 

U(7)  Coins.— No  branch  of  archneology  has  been  more  completely  . documents  recording  treaties  and  decrees  and  public 
transformed  in  the  last  ouartcr  of  a century  than  nntnijjnatics.  I jjonotirg  We  further  discover  the  relations  of  these  morra- 
Previously,  coins  had  been  treated,  inncn  as  gems  are,  as 
individual  works  of  art,  beautiful  in  themselves,  and  giving 
valuable  information  as  to  ancient  mythology  and  geography. 

But  in  recent  years  the  close  and  intimate  relations  which  prevail 
between  the  coin*  of  ancient  cities  and  the  history  of  those  cities 
have  been  more  closely  regarded,  from  which  point  of  view  the 
exact  dates  and  weight*  of  the  coins  become  most  important. 

The  strictly  hiatoric  treatment  of  Roman  coins  was  begun  by 

Mommsen  in  his  G esc  hi: hie  tics  riimischtn  Muuzvxsens.  A similar  „ 

treatment  of  Greek  coin*  ia  attempted  by  Mr  Ik  V.  Head  in  his  1 wjth  ancient  belief  and  custom. 

J/ietoria  tfumorum,  a work  in  which  an  endeavour  is  made  to 
arrange  the  coins  of  all  Greek  cities  under  periods,  in  close 
connexion  with  the  history  of  those  citica.  The  British  Museum 
Catalogue  of  Greek  Coins,  which  is  dominated  by  the  same 
pur  nose,  is  now  approaching  completion.  The  Hist  or  in  Xvmarum 
in  the  most  useful  work  to  a collector  of  Greek  coins.  To  a 
collector  of  Roman  coins  M.  Babelon’s  editions  of  Cohen’s 
Monnaies  de  la  rtpubliquc  romaine,  and  Monnaies  de  r empire 
remain  are  necessary.  Mr  G.  F.  Hill's  Handbook  of  Greek  and 
Roman  Coins  is  an  excellent  summary.  Prof.  Ridgeway  has 
published  a work  on  the  Origin  of  Currency  and  ff  cieht~ 

Standards.  P.  Gardner's  Types  of  Greek  Coins  deals  mainly 
with  the  art  of  coins. 


volumes,  which  are  epoch-making  in  the  development  of 
I arclucology.  It  must  not  be  forgotten  that  in  tlw 
thorough  inVMtig&tion  of  a great  (die  like  Olympia,  which 
was  for  ages  one  of  the  chief  centre*  of  Greek  life  and 
art,  the  whole  result  is  far  greater  than  the  sum  of  the 
sqarate  discoveries.  It  ia  not  merely  that  we  h»Te  gaical 
a knowledge  of  the  plans  of  buddings  and  of  their  arehi- 


ments  among  themselves.  Their  very  situations  and 'he 
level  of  their  bases  show  us  their  respective  date*  and  tbnr 
comparative  importance.  We  find  ourselves  in  a museum, 
but  in  a museum  not  arranged  on  any  arbitrary  pnnyi 
but,  so  to  speak,  by  tbe  frauds  of  history  herself,  affording 
us  almost  infinite  opportunities  for  comparing,  inferring, 
and  connecting  the  remains  which  have  come  down  tow 
th  ancient  belief  and  custom. 

Of  Delphi  it  is  too  early  to  speak,  as  the  ?“ 

whom  the  task  of  its  exploration  has  been  confided  by  UK 
French  Government  have  as  yet  published  but  few  of  ttair 
results.  But  enough  is  known  to  assure  us  that 
harvest  on  this  site  also  is  very  rich.  The  topography  «• 
the  site  and  the  position  of  the  mam  buddings  and  its 
principal  dedications  can  be  determmed  with 
In  sculpture  of  the  end  of  the  6th  and  the  early  tertd 
the  5th  century,  the  site  is  certainly  very  "A» 
inscriptions  are  already  known  to  be  very  numerous  aid 
(8)  Corpuses. — The  Academies  of  Berlin  ami  Vienna  have  done  ; of  great  historic  value.  (See  DELPHI.)  <•  i]—  aog 

much  in  recent  years  in  the  way  of  publishing  vast  collections  The  acropolis  of  Athens  (f/.c.)  nas  been  eLnptv 
and  compendia  of  ancient  monuments,  each  of  which  is  a Corpus,  romph*tely  excavated  by  the  Greek  Archeological  DO 

that  w,  contains  nil  known  monument*  or  the  class  dealt  with.  t imr»r.rtan po  of  the  finds  is  mainly  due  to  *J> 

It  ia  impossible  to  overrate  the  value  of  these  monumental  bin  girnt  imj  «rH*nied  fatal  to  all 

publications,  each  of  which,  being  complete  up  to  the  date  of  whieh.  at  the  time,  m 

publication,  relieves  the  student  from  trie  necessity  of  hunting 
through  book*  of  an  earlier  date.  The  Corpus  of  Greek  Inscriptions 
by  lioeckh,  and  the  more  recent  Corpus  of  Roman  Inscriptions  nnd 
Corpus  of  Attic  Inscriptions  are  well  known.  To  these  are  now 
added,  a Corpus  of  Attic  Sepulchral  Monuments  (nearly  complete), 

a Corpus  uf  Sarcophagi,  a Corpus  of  Terra-Cottas,  a Corpus  of  \ ruitus  and  nothing 
Greek  Coins,  all  in  course  of  gradual  publication.  Other  works 
of  the  same  class  are  in  preparation.  The  labour  of  producing 


throe  work*  is  enormous,  and  for  the  most  part  it  i*  unpaid, 
German  archaeologists  freely  spending  their  lives  in  the  effort  to 
advance  scientific  knowledge. 


I event  which,  at  the  time,  must  «“»•«-  * , . tu. 

record  of  the  city’*  beauty-the  bavoc 
Persians,  when  they  occupied  the  rock-fortre®  in  P ( 
When  the  Athenians  in  the  next  year,  after  J d 

Platan,  returned  to  their  citadel,  they  found  it  ^ 
ruins,  and  nothing  remained  but  to  bury  ou  k ^ 
shattered  fragments  of  their  shnne*  “nd  g , ^ 

which  had  been  dedicated  to  their  g l t‘ 


which  had  been  ilcaicatca  w vueu 
loss  has  Iran  our  gain,  for  the  wreck  of  the  • . 

r-  i th"  <»rly  5th  century  Ira*  rested  quietly  in  tb  P™ 

(9)  Other  Work*.  -Resides  the  works  mentioned,  we  may  aet  j from  t|av  to  this,  and  has  only  now  Ww 

down  a few  books  of  a more  general  character:  C.  Diehl’*  f ..  “ „..,i  :n  thp  Athenian  museums. 

Btenni**  in  at"".  V.  O.raW.  K,w  Cknplm  in  Omt  *«*>»  »nd.  »"*«.  „^T)Lirablc  than  to  *c«» 

History , D.  G.  Hogarth'*  Authority  ami  Archeology,  Sacred  and  archaeologist,  nothing  stems  , on  this  sit® 

Profane,  Lady  Kvana'*  Greek  Itrtss,  and  the  dictionaries  of  classical  a fixed  date  for  a series  of  monuments.  * /thetase** 

“&iaiUT  n , . r , „ . , the  vtrar  4S0  is  dcfiuc.1  by  the  circumatai^  ol  tnc ^ ^ 

Tile  viluable  irmulnti.m  of  and  commentary  on  rausamaa  i . w|,ich  all  the  monument*  to 

HaenpiOm  </  Cram*,  by  J.  G.  Frazer,  baa  enabled  th*  KnglUh  ,hc  Vm'  tel°  . , , We  are  tlmr  »l*  10 

r™  .1,.  n„,  hL.  ..  lv . ? — certa  n ntrata  cannot  be  brought,  we  are 


render  for  the  firat  time  to  grasp  rhe  result*  of  the  great 
intellectual  activity  of  the  archmologists  at  Athens.  The  edition 

of  Pliny*  Chapters  on  the  History  of  Art,  by  Mi&u**  Jex  ^ 

and  Sellers,  i*  also  important  In  the  matter  of  bringing  ancient  I ,n,.xtt!i«t*iff>lpR- 

monument*  into  relation  with  Greek  mythology,  the  Ws  of  i,ir?r,tus  an<l  of.  Themiatoclea. 
C.  O.  Muller  have  lnx.ii  succeed e<l  by  far  more  elaborate  and  »•*"  •*  nura-mc 

completer  works.  Most  comprehensive  of  all  these  ie  Ovcrlicck’s 
hunstmythohyie.  The  collection  here  made  of  monument*  bearing 
on  the  cult*  of  Zeus  Hera,  Remoter,  Poseidon,  and  A|tol)o  is 
enormous ; unfortunately,  the  completion  of  th©  work  has  Wen 
preTi-nted  by  Prof.  Overbeck’s  death.  For  monument*  relating 
to  Other  deities,  we  have  to  go  to  the  Lexicons  of  Baumeister  ami 
Rowher.  Mr  L.  R.  Parnell  has  published  in  English  a work 
called  Cults  of  the  Greek  Sint**  . 


edition  1 reconstruct  iu  imagination,  at  all  c'e.nts  ’n  , 0f  pjsi 
• BUke  sUrfa«e  of  tho  Acrojiolis  as  it  existed  m th  i . 


the 


a ana  m * ucuiwtAiviv*.  ID  lflC 

The  extensive  precinct  of  the  god  * j by  the 

bourhood  of  Epidaarns  has  al«o  di 

arclueologists  under  M.  t0  rt.r0ren<l 

interest,  beside*  that  'yh,ch.  an® 


calWI  Cults  of  the  Greek  Stales,  which  deals  in  detail  with  the 
art  re|>re*entations  of  somo  of  the  Greek  deities. 


mum  iiucrcsb,  : , arij€* 

fragments  of  building*  and  eerie*  of  scu  p Equity, 

the  fact  that  Epidaurus  was  a sort  »f  , s,ugkt 

a resort  of  those  who  were  out  of 


c WHO  were  ouv  v*  . , or 

recovery  either  at  the  hands  of  the  physician  . -^pmep. 
the  natural  salubrity  of  the  place  and  its  ea  deities,  huf 
We  find  on  the  spot  not  only^hrmos  ^ ^ dlMindant 


Research  and  Excavation, — Three  sites  of  the  first 
lu&T  in0rv»"l~  1—  carefully  excavated  1 winds,  » 

TiAnJ  amTTtr  * '*«•  ,b08e  llk<-  Troy,  supply  of  water  for  hath*,  l»rtico«  as  »•***<*. 

1 Bnd  Ujcnwn,  which  lrave  yielded  mainly  pre-  , suinumr  heat,  and  a theatre  and  a stadium  for  the  re 
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ment  of  the  mind  and  the  exercise  of  the  body.  (See 
Epidauru#.) 

Many  other  sites  in  Greece  proper  have  yielded  valu- 
able results.  At  Megalopolis,  a party  of  English  students 
have  recovered  the  plans  of  various  buildings,  in  particular 
of  the  theatre  and  the  hall  of  assembly  where  the  repre- 
sentative# of  the  cities  of  Arcadia  met  in  conclave.  The 
ground  plan  of  Corinth  i*  lieing  rapidly  recovered  by 
American  archeologists,  who  have  also  succeeded  in 
revealing  the  phases  which  the  Argive  Henetun  passed 
through  in  the  course  of  long  ages.  The  temples  of 
Apollo  Ptoos  in  Boeotia,  of  Athena  Alea  at  Tegea,  of  the 
great  goddesses  at  Lycosura  have  also  been  in  |«rt  brought 
to  light,  with  happy  results  for  the  history  of  Greek 
sculpture.  Of  these  results  we  shall  have  to  speak  further 
in  the  course  of  this  article. 

Among  the  island#  of  the  .Egean,  there  has  been  of 
late  years  much  research  and  excavation.  The  results 
belong  in  great  part  to  the  prehistoric  age  of  Greece,  and 
are  spoken  of  in  the  article  on  Mycenjean  Civilization. 
But  Delos  in  particular  has  furnished  us  not  only  with  the 
foundations  of  temples  and  the  plans  of  private  houses, 
but  also  with  some  very  im{x>rtant  examples  of  sculpture, 
which  may  be  said  to  give  us  the  clue  to  the  history  of 
the  rise  of  the  art. 

Mr  Petrie’s  important  excavations  in  Egypt,  and  the 
more  recent  and  equally  striking  discoveries  of  Mr  A. 

J.  Evans  in  Crete,  have  been  valuable  a#  fixing  the 
dates  of  early  classes  of  /Kgcan  and  Mycenaean  pottery, 
and  revealing  to  us  the  nature  of  the  early  Aegean  civiliza- 
tion. And  the  site  of  Naucratis  in  particular,  excavated 
by  Mr  Petrie  and  Mr  Ernest  Gardner  in  1881-86,  ha# 
given  u#  dates  for  various  kinds  of  early  Ionian  j>ottery, 
as  well  as  furnished  us  with  valuable  data  for  recovering 
the  history  of  the  Greek  alphabet. 

Partial  excavations  have  been  mode  on  the  sites  of 
some  of  the  great  Ionian  cities  of  Asia  Minor.  At  Ephesus, 
the  researches  of  Wood,  which  have  enriched  the  British 
Museum  with  many  architectural  and  sculptural  fragment# 
from  the  great  temple  of  Artemis,  have  been  resumed  by 
the  Austrian  Government.  The  temple  of  Apollo  at 
Miletus  has  been  explored  by  MM.  Rayet  and  Thomas; 
further  excavations  are  taking  place  on  this  site.  The 
Americans  have  made  extensive  excavations  at  Assos. 
The  site  of  Pergamon,  which  has  been  occupied  by  the 
German  Archaeological  Institute,  has  yielded  results  which 
have  added  an  important  chapter  to  Greek  art,  and  shown 
u#  the  sculptors  of  Greece  working  under  new  conditions 
and  in  a new  style.  Clazomence  and  other  cities  have 
furnished  us  from  their  burying-grounds  sarcophagi  and 
painted  vases  which  throw  light  on  the  origin  and  early 
history  of  Ionian  art.  It  is  unnecessary  to  proceed  further 
with  this  enumeration ; what  has  been  written  will  be 
sufficient  to  give  the  reader  some  idea  of  the  energy  with 
which  excavation  has  been  carried  on  in  Greece  of  late 
year#,  and  of  the  richness  and  variety  of  the  results  which 
it  lias  attained. 

Turning  to  Italy,  we  naturally  think  first  of  Borne.  In 
that  centre  of  the  world,  the  main  interest  of  all  excava- 
tion must  be  topograpliic  and  historic,  and  for  results  of 
this  character  the  reader  must  turn  to  the  article  Rome. 
But  in  the  course  of  investigation  a great  number  of 
important  work#  of  ancient  sculpture  and  pointing  have 
been  l»rought  to  light,  most  of  which  now  adorn  the 
museums  of  the  Capitol  and  the  new  museum  of  the 
Tenne.  We  may  instance  the  wonderful  bronze  figures  of 
a Hellenistic  king  and  of  a pugilist,  and  the  wallqiaintiDgs 
of  the  house  at  l*riina  Porta.  Of  other  excavations  in 
Italy,  an  excellent  summary  will  lx?  found  in  Prof, 
von  Duhn’s  article  in  vol.  xvi.  of  the  Journal  of  Hellenic 
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Studie*.  At  Locri  two  Ionic  temples  have  been  discovered. 
The  building  of  an  arsenal  at  Tarentum  ha#  been  the 
occasion  of  the  discovery  of  very  rich  deposits  of  terra-cotta 
votive  offerings.  At  Pompeii  a house  of  great  beauty 
and  interest,  which  bears  the  name  of  the  Vottii,  has  been 
found,  and  ha#  furnished  a number  of  fre#h  paintings. 
Excavation#  at  Falerii  deserve  a particular  mention, 
t (Mouse  their  results  are  separately  arranged  in  a special 
museum  at  Rome,  that  of  the  Villa  Pftpa  Giulio,  giving  ua 
materials  for  tracing  the  arti#tic  history  of  the  city  from 
period  to  jteriod.  At  this  museum  is  also  a very  attractive 
restoration  of  a Greek  temple,  with  its  decoration  in  terra- 
cotta and  its  brilliant  colouring. 

The  researches  of  Signor  Orei  in  Sicily  on  the  sites  of 
Megara  and  Syracuse  have  resulted  in  the  establishment  of 
an  archaeological  history  of  Sicily,  which  may  lx*  traced 
in  the  museums  of  Syracuse  and  Palermo  from  the  earliest 
<lays  down  to  the  period  of  Greek  invasion,  ami  onwards 
to  the  Roman  age.  The  site  of  Selinua,  which  ha#  long 
l«ecn  a valuable  mine  of  sculpture  of  the  early  period,  has 
: again  in  recent  years  furnished  us  with  metope#  from  its 
temples  of  great  interest ; and  the  plan  of  the  city  ha#  now 
been  in  great  mca#ure  laid  bare,  as  well  as  of  the  fortifi- 
cations erected  by  Hermocrates,  when  at  the  end  of  the 
5th  century*  he  turned  the  mins  of  the  town  into  a fortress 
whence  to  wage  war  against  the  Carthaginians.  No 
country  i#  more  full  of  the  memorial#  of  history  than 
Sicily ; but  we  cannot  pursue  this  subject ; we  must  refer 
the  reader  to  the  ample  and  most  interesting  history  of 
Sicily  by  Mr  Freeman,  a writer  who  fully  understood  how 
much  light  existing  remains  may  cast  on  the  post  history 
of  a city. 

A class  of  ancient  buildings  which  lias  received  special 
attention  in  recent  years  is  the  great  open-air  theatres 
with  which  every  Greek  city  was  provided.  Tlnatrr^ 
Fresh  theatres  have  been  excavated  at  Piraeus, 

Kretria,  Delos,  Megalopolis,  Epidauru#,  and  other  place# ; 
and  the  model  of  all  #uch  erections,  the  theatre  of  Dionysus 
at  Athens,  lias  been  most  carefully  investigated.  In  this 
work  the  leading  jxvrt  ha#  been  taken  by  Dr  Dbrpfeld 
of  Athens.  The  result  has  been  the  setting  forth  by 
Dr  Dbrpfeld,  with  the  utmost  skill,  of  the  view  that  there 
was  no  stage  in  use  in  Greek  theatres,  but  that  the  actor# 
and  the  chorus  performed  together  in  the  space  at  the 
Kick  of  the  orchestra,  and  in  front  of  the  stage  buildings. 
(.See  Dbrpfeld  and  Rciach,  Da*  grieehitehe  Theater.)  This 
novel  view  has  met  with  severe  criticism  in  Germany,  and 
especially  in  England.  The  argument#  against  it  are  set 
forth  by  Ilaigh,  in  his  Attic  Theatre.  It  i#  likely  that 
scholars  will  long  be  divided  in  their  opinion#  as  to  the 
existence  or  non-existence  of  a stage  among  the  Greeks. 
In  the  opinion  of  the  present  writer  it  can  lx?  proved  from 
extant  remain#  that  a stage  was  in  use  in  Greek  theatres 
of  the  3rd  century  B.c.,  ami  although  we  cannot  demon- 
strate that  the  some  was  the  case  in  the  days  of  the  great 
Attic  tragedians,  it  is  by  far  the  most  likely  supposition. 
However  this  be,  the  researches  and  the  book  of  Dr 
Dbrpfeld  have  enabled  us  to  approach  all  questions  in 
regard  to  the  staging  of  Greek  plays  with  far  greater 
knowledge. 

The  materials  for  a reconstruction  of  the  private  houses 
of  the  Greek#  have  also  been  rapidly  accumulating.  At 
Delos,  at  Assos,  at  Priene,  and  on  other  rites,  the  NouMes_ 
plans  of  ancient  houses  have  been  brought  to 
light.  At  present,  few  of  these  plans  have  been  published ; 
but  it  has  become  clear  tliat  we  have  hitherto  been  misled 
by  Vitruvius  into  the  belief  that  Greek  house#  were  of 
uniform  plan,  like  the  temples;  whereas  they  varied 
greatly  according  to  the  ground,  the  fortune  of  the  builder, 
or  the  fashion  of  the  district.  For  gaining  a sense  of  the 
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external  conditions  of  ancient  life,  Pompeii  is  still  by  far 
the  most  useful  site.  The  recent  book  on  Pompeii  by 
Mau,  translated  by  Kelsey,  is  by  a writer  who  has  an 
unequalled  knowledge  of  the  site  ; and  the  more  ambitious 
work  of  C.  Wcichardt  (Pompei  ror  (hr  Zrntotruny)  brings 
before  the  reader’s  eyes,  by  means  of  skilled  restorations, 
the  actual  state  of  Pomjieii  before  its  sudden  destruction. 

We  propose  next  to  treat  briefly  of  the  advances  made 
by  recent  discovery  in  our  knowledge  of  Greek  and  Homan 
monuments  and  art,  dividing  our  account  into  the  same 
jieriotls  which  Mr  Murray  has  adopted  in  his  article. 
Classical  Arch.eoloi;y,  in  the  ninth  edition  of  this 
Encyclopedia.1  _ , 

The  periods  accepted  are  the  following: — I.  900-i00 
B.c.  IL  700-4*0  b.c.  III.  480-400  B.c.  IV.  400- 
320  b.c.  V.  After  320  b.c. 

Period  /.  900-700  B.c. 

In  Mr.  A.  S.  Murray  a earlier  article  the  art  of  the 
later  prehistoric  age  of  Greece,  now  usually  called  the 
Myceiuean  age,  is  included  with  that  of  historic  Greece,  to 
which  indeed  it  naturally  serves  as  an  introduction.  But 
for  our  present  purposes  the  art  of  Mycenae  is  reserved  for 
separate  treatment  (see  Mycen.eax  Civilization).  We 
have  therefore  to  deal  only  with  the  art  which  succeeded  that 
called  Mycenaean,  beginning  about  the  year  900  B.C.  The 
fact  is  now  generally  allowed  that  the  Mycenaean  civiliza- 
tion was  for  the  most  part  destroyed  by  an  invasion  from 
the  north.  This  iuvasion  apjiears  to  be  that 
called  in  Greek  tradition  the  Dorian  immigra- 
tion. Archaeological  evidence  abundantly  proves 
that  it  was  the  conquest  of  a more  by  a less  rich  and 
civilized  race.  In  the  graves  of  the  period  900-700  B.c. 
w-e  find  none  of  the  wealthy  sjioil  which  has  made  cele- 
brated the  tombs  of  Myceiue  and  Baphion  (Vaphio).  The 
character  of  the  pottery  and  the  bronze-work  which  is  found 
in  these  later  graves  reminds  us  of  the  art  of  the  necropolis 
of  Hallstadt  in  Austria,  and  other  sites  belonging  to  what  is 
called  the  bronze  age  of  North  Eurojxj.  Its  predominant 
characteristic  is  the  use  of  geometrical  forms,  the  lozenge, 
the  triangle,  the  nweander,  the  circle  with  tangents,  in 
place  of  the  elaborate  spirals  and  plant-forms  which  mark 
Myceruean  ware.  For  this  reason  the  period  from  the  9th 
to  the  7th  century  in  Greece  jiasses  by  tho  name  of  “the 
Geometric  Age.”  It  would  seem  that  in  the  remains  of  the 
Geometric  Ago  we  may  trace  the  influence  of  the  Dorians, 
who,  coming  in  as  a hardy  but  uncultivated  race,  probably 
of  purer  Aryan  blood  than  the  previous  inhabitants  of 
Greece,  not  only  brought  to  an  end  tho  wealth  and  the 
luxury  which  marked  the  Mycenaean  age,  but  also  replaced 
an  art  which  was  in  character  essentially  Oriental  by  one 
which  belonged  rather  to  the  North  and  the  West.  The 
great  difficulty  inherent  in  this  view,  a difficulty  which 
has  yet  to  be  met,  lies  in  the  fact  that  some  of  the  most 
abundant  and  characteristic  remains  of  the  geometric  age 
which  we  possess  come,  not  from  Peloponnesus,  but  from 
Athens  and  lkeotia,  which  were  never  conquered  by  tho 
Dorians. 

The  geometric  ware  is  for  the  most  part  adorned  with 
iwinted  jwtterns  only.  We  engrave  (Fig.  1 )a  characteristic 
Qtomatrtc  exAnil^°»  a small  two-handled  vase  from  Rhodes 
wan.  C *n  ^e  Aslunolean  Museum,  the  adornment  of 
which  consists  in  zigzags,  circles  with  tangents, 
and  lines  of  water-birds,  jierhaps  swans.  Other  geometric 
will  bo  found  in  Kncy . Brit.  vol.  xix.  p.  607,  Fig.  16. 
SomotimuB,  however,  especially  in  the  case  of  large  vases 

«.*  Jw.11!!10#  that  th«  writer  with  all 

•uhiecti  Af^v.i°utwbj  Mr  Murr*7  in  tl,at  articl«  ; ou  many  of  tho 
m1»m.U  1 hlCh  ht  “k01*™  wUl  alway“  differ  among  them- 


from  the  cemetery  at  Athens  which  adjoins  the  Dipjloo 
gate,  scenes  from  Greek  life  are  depicted,  from  daily  life, 
not  from  legend  or  divine  myth.  Especially  Beenes  from 
the  lying  in  state  and  the  burial  of  the  dead  are  prevalent 
We  engrave  an  excerpt  from  a Dipylon  vase  (Fig.  2),  in 
which  is  seen  a dead  man  on  his  couch  surrounded  by 


Fio.  1.— Geomrtite  vua  from  Rhodw.  Aihmolata 

mourners,  male  and  female.  Both  sexes  are  apparently 
represented  naked,  and  are  distinguished  very  simply; 
some  of  them  hold  branches  to  sprinkle  the  corpse *> 
keep  away  flies.  It  will  be  seen  how  primitive  and  con- 
ventional is  tho  drawing  of  this  age,  presenting  a wonderful 
contrast  to  the  free  drawing  and  realistic  modelling \ - 

Mycenaean  age.  In  the  same  graves  with  the  pottery 


Fio.  2.— Corpoo  with  moarner*.  Kon.  <*•  J%d- lt- W' 

sometimes  found  plaques  of  gold  or  ^r0^’a?r 

the  end  of  the  geometric  age  these 

from  mythology,  treated  with  the  grea  JLtenu  of  4 

example,  in  the  museum  of  Berlin  are  j 

tomb  found  at  Corinth,  consisting  " 

of  geometric  cliaracter.  But  in  the  same  . 

found  gold  plates  or  plaques  of  rrpotute  wo 


Fio.  3. — Gold  pl*i»ei : Corinth.  Art*.  ls,4<  * ^ 

jects  from  Greek  legend.  Two  of  these  (Fig.  3) 

On  one  plate  Theseus  is  slaying  the  * 1 . ^cobW 
Ariadne  stands  by  and  encourages  the  hero.  ^tfornid 
not  have  been  told  in  a simpler  or  more  s -or  with 
way.  On  another  plate  we  have  an  arme  Tbi 

his  charioteer  in  a chariot  drawn  by  two 
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treatment  of  the  human  body  is  here  more  advanced  than 

on  the  vases  of  the 
Dipylon.  On  the 
site  of  Olympia, 
where  Mycemean 
remains  are  not 
found,  but  the  ear- 
liest monuments 
seem  to  belong  to 
the  Dorian  age,  a 
quantity  of  dedica- 
tions in  bronze  have 
been  found,  the  de- 
coration of  which 
belongs  to  this 
style.  We  engrave 
(Fig.  4)  the  handle 
of  a tripod  from 
Olympia,  which  is 
adorned  with  geo- 

_ metric  patterns  and 

F,a.  4.  Handle  of  tripod  : 0^  «r.  «.  by  the 

figure  of  a horse.  In  the  7th  century,  however,  it  was 
not  unusual  to  adorn  votive 
trijKxis  and  coffers  with  mytho- 
logic  representations.  Especi- 
ally interesting  is  one  plate  of 
bronze,  also  from  Olympia, 
used  for  some  such  purpose 
(Fig.  5),  and  showing  in  re- 
prmw  work,  finished  with  the 
graving  tool,  a winged  Artemis 
grasping  two  lions,  and  Uera- 
klcs  shooting  a centaur,  whose 
front  legs  are  human,  not 
equine.  In  the  ujqwr  lines  of 
the  relief  are  pairs  of  eagles 
and  griffins.  Another  similar 
plate  represents  again  Herakles 
shooting.  More  than  one 
breastplate  has  come  from 
Olympia  engraved  by  the  tool 
with  scenes  such  as  one  finds 
on  early  vases.  Votive  models 
of  animals  are  also  abundant. 

In  fact,  the  history  of  Greek 
art  from  800  to  500  B.c.  can 
be  nowhere  better  traced  than  in  the  plates  of  Furtwiingler’s 
great  work  on  the  bronzes  of  Olympia. 


Fro.  5.— Bmnxe  plate:  Olympia. 


Period  II.  700480  B.C. 

It  was  in  the  6th  century  that  the  genius  of  the  Greeks, 
almost  suddenly,  os  it  seems  to  us,  emancipated  itself  from 
the  thraldom  of  tradition  and  jiassed  beyond  the  limits 
with  which  the  nations  of  the  East  and  West  had  hitherto 
Iteen  content,  in  a free  and  bold  effort  towards  the  ideal. 
Thus  the  6th  century  marks  the  stage  in  art  in  which  it 
may  be  said  to  have  become  definitely  Hellenic.  The 
Greeks  still  borrowed  many  of  their  decorative  forms, 
through  Phoenician  agency,  from  the  old-world  empires  of 
Egypt  and  Babylon,  but  they  used  those  forms  freely  to 
express  their  own  meaning.  And  gradually,  in  the  course 
of  the  century,  we  see  both  in  the  jaunting  of  vases  and 
in  sculpture  a national  spirit  and  a national  style  forming 
under  the  influence  of  Greek  religion  and  mythology, 
Greek  athletic  training,  Greek  worship  of  beauty.  We 
must  here  lay  emj>hasis  on  the  fact,  which  is  sometimes 
overlooked  in  an  age  which  is  greatly  given  to  the  Dar- 
winian search  after  origins,  that  it  is  one  thing  to  trace 
back  to  its  original  sources  the  nascent  art  of  Greece,  and 


quite  another  thing  to  follow  and  to  understand  its  gradual 
embodiment  of  Hellenic  ideas  and  civilization.  The  im- 
mense success  with  which  the  veil  has  in  late  years  been 
lifted  from  the  prehistoric  age  of  Greece,  and  the  clearness 
with  which  we  can  discern  the  various  strands  woven  into 
the  web  of  Greek  art,  have  tended  to  fix  our  attention  rather 


on  what  Greece  possessed  in  common  with  all  other  peoples 
at  the  same  early  stage  of  civilization  than  on  what  Greece 
added  for  herseh*  to  this  common  stock.  In  many  respects 
the  art  of  Greece  is  incomjmrable — one  of  the  great  in- 
durations which  have  redeemed  the  world  from  mediocrity 
and  vulgarity.  And  it  is  the  searching  out  and  ajiprecia- 
tion  of  this  unique  and  ideal  beauty  in  all  its  phases,  in 
idea  and  comjxwition  and  execution,  which  is  the  true 
task  of  Greek  archaeological  science. 

In  very  recent  years  it  has  Iteen  jKtssible,  for  the  first 
time,  to  trace  the  influence  of  Ionian  painting,  as  repre- 
sented by  vases,  on  the  rise  of  art.  The  dis- 
coveries at  Naucratis  and  Daphna?  in  Egypt,  duo  Ionian 
to  the  keenness  and  jiertinacity  of  Mr  Petrie,  rm*et- 
ojiened  a new  light  in  this  matter.  It  became  evident 
that  when  those  cities  were  first  inhabited  by  Ionian 
Greeks,  in  the  7th  century,  they  used  jittery  of  several 
distinct  but  allied  styles,  the  most  notable  feature  of  which 
was  the  use  of  the  lotus  in  decoration,  the  juesence  of  con- 
tinuous friezes  of  animals  and  of  monsters,  and  the  filling 
up  of  the  background  with  rosettes,  lozenges,  and  other 
forms.  We  engrave  a vase  found  in  Rhodes  (Fig.  6)  to 
illustrate  this  Ionian  decoration.  The  sjihinx,  the  deer^ 
and  the  swan  are  jtrominent  on  it,  the  last-named  serving 
as  a link  lietween  the 
geometric  ware  and 
the  more  brilliant 
and  varied  ware  of 
the  Ionian  cities. 

The  assignment  of 
the  many  species  of 
early  Ionic  ware  to 
various  Greek  locali- 
ties, Miletus,  Samos, 

Phocsea,  and  other 
cities,  is  a work  of 
great  difficulty, 
which  is  now  closely 
occujiying  the  atten- 
tion of  archeologists. 

For  the  results  of 
their  studies  the 
reader  is  referred  to 
two  recent  German 
works,  Boehlau’s  A us 
utnischen  und  itali- 
sc/ien  NekrojxAen, 
and  Endt's  Heitrage  Fl0.^_Jui.  n,.,,,  r,,*,...  57. 

sur  i ontsc/ien  1 asen- 

maltrei.  The  feature  which  is  most  interesting  in  this 
jtottery  from  our  present  point  of  view  is  the  way  in  which 
rej>resentationH  of  Greek  myth  and  legend  gradually  make 
their  way,  and  relegate  the  mere  decoration  of  the  vases  to 
borders  and  neck.  One  of  the  earliest  examples  of  represen- 
tation  of  a really  Greek  subject  is  the  contest  of  Menelaus 
and  Euphorbus  on  a plate  found  in  Rhodes  {Ency.  Brit.  xix. 
p.  611,  Fig.  24).  On  the  vases  of  Melos,  of  the  7th  century, 
which  are,  however,  not  Ionian,  but  rather  Dorian  in  char- 
acter, we  have  a certain  number  of  mythological  scenes, 
battles  of  Homeric  heroes,  and  the  like.  One  of  these  we 
engrave  (Fig.  7).  It  represents  Apollo  in  a chariot  drawn 
by  winged  horses,  playing  on  the  lyre,  and  accomjianied  by 
a pair  of  Muhus,  meeting  his  sister  Artemis.  It  is  notable 
that  Apollo  is  bearded,  and  that  Artemis  holds  her  stag 
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Ionian  cylinders ; in  the  other  hand  she  carries  an  arrow 
above  is  a line  of  water-birds.  . . 

Some  sites  in  Asia  Minor  and  the  islands  adjoining, 
such  cities  as  Samos,  Cameirus  in  Rhodes,  and  the  Ionian 
colonies  on  the  Black  Sea,  have  furnished  us  with  a mass 
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, . ___  dfitii'K  on  Babv-  I the  more  valuable  on  account  of  the  spot  where  it  wm 

by  the  horn*  much  in  the  n^uner  of^  ^ ^ found  _ Vetterafelde  in  Brandenbm*.  II  furnishes  . 

proof  that  the  influence  and  jierhapa  the  commerce  of  the 
Greek  colonies  on  the  Black  Sea  spread  far  to  the  north 
through  the  countries  of  the  Scythians  and  other  Ur- 
barians.  The  fish  dates  from  the  6th  century  B.c. 

From  Ionia  the  style  of  vase-painting  which  has  biM 
called  by  various  names,  but  may  best  be  termed  the 
“orientalizing,”  spread  to  Greece  proper.  Its  mam  home 
here  was  in  Corinth;  and  small  Corinthian  unguent-uw* 
bearing  figures  of  swans,  lions,  monsters,  sod  himuui 
beings,  the  intervals  between  which  are  filled  by  rosette, 
arc  found  wherever  Corinthian  trade  penetrated,  notably 
in  the  cemeteries  of  Sicily.  For  the  larger  Cormthuu. 
vases,  which  bore  more  elaborate  scenes  from  mythology, 
we  must  again  turn  to  the  graves  of  the  cities  of  htnms. 
Here,  besides  the  Ionian  ware,  of  which  mention  bu 
already  been  made,  we  find  pottery  of  three  Greek  ertw 
clearly  defined,  that  of  Corinth,  that  of  Chalcis  m hub®, 
and  that  of  Athens  Corinthian  and  Chalcidmn  i «are  : » 
most  readily  distinguished  by  means  of  the  all'!“lf * 
in  the  inscriptions  (see  AVy.  Hnt  *») . 

have  distinctive  forms  easily  to  be  identified. 
the  paintings  coming  from  the  various  cities  an) 
differences  may  be  traced  is  a far  more  difficult 
into  which  wc  cannot  now  enter.  The  mi  jec  . 
from  heroic  legend,  and  are  treated  with 
and  directness.  There  is  a manly  , v, 

which  distinguishes  them  at  a glance  from  ' 
of  Ionian  style.  We  fignre  (Fig  9)  a £ P ^ 
Chalcidian  vase  which  represents  the  conlhct  over 


Fio.  7. — Vue  painting : Melo*.  Conm,  |f<L  Thon&fi** •»  *• 

of  ware  of  the  Ionian  class,  but  it  seldom  bears  interesting 
subjects;  it  is  essentially  decorative.  For  Ionian  ware 
which  has  closer  relation  to  Greek  mythology  and  history 
we  must  turn  elsewhere.  The  cemeteries  of  the  great 
Etruscan  cities,  Caere  in  particular,  have  preserved  for  us 
a large  number  of  vases,  which  are  now  generally  recognized 
as  Ionian  in  design  and  drawing,  though  they  may  in  some 
cases  be  only  Italian  imitations  of  Ionian  imported  ware. 
Thus  has  been  filled  up  what  was  a blank  page  in  the 
history  of  early  Greek  art.  The  Ionian  painting  is  unre- 
strained in  character,  characterized  by  a license  not  foreign 
to  the  nature  of  the  race,  and  wants  the  self-control  aud 
moderation  which  belong  to  Doric  art,  and  to  Attic  art 
after  the  first. 

Some  of  the  most  interesting  examples  of  early  Tonic 
painting  are  found  on  the  sarcophagi  of  Clazomeme.  In 
that  city  in  archaic  times  an  exceptional  custom  prevailed 
of  burying  the  dead  in  great  coffins  of  terra-cotta  adorned 
with  painted  scenes  from  chariot  - racing,  war,  and  the 
chase.  The  British  Museum  jawsesses  some  remarkable 
specimens,  which  are  published  by  Mr  Murray  in  his 
Terra-Cotta  Sarcophagi  of  the  British  Museum.  On  one 
of  them  he  sees  depicted  a battle  between  Cimmerian 
invaders  and  Greeks,  the  former  accompanied  to  the  field 
by  their  great  war-dogs.  In  some  of  the  representations 
of  hunting  on  these  sarcophagi  the  hunters  ride  in 
chariots,  a way  of  hunting  quite  foreign  to  the  Greeks, 
but  familiar  to  us  from  Assyrian  wall  - sculptures.  We 
know  that  the  life  of  the  Iouians  before  the  Persian  con- 
quest was  refined  and  not  untinged  with  luxury,  and  they 
borrowed  many  of  the  stately  ways  of  the  satraps  of  the 
kings  of  Assyria  and  Persia. 

In  Fig.  8 we  engrave  a curious  product  of  the  Ionian 
workshops,  a fish  of  solid  gold,  adorned  with  reliefs  which 


U,,tai,af Adulte.  Jlon.il. '"‘•‘■SI. 


Flo.  A— Pt»h  of  gold.  Furtwfcngler,  Uotd/und  r.  Ft HtnfibU. 


represent  a flying  eagle,  lions  pulling  down  their  prey 
and  a monstrous  sea-god  amoug  his  fishes.  This  relic  is 


no. Fisid  0YBr 
d«ui  body  of  Achillea  The 

midst,  the  arrow  in  his  heel.  The  Troja  tle 

drag  away  the  body  by  means  of  a rope  tn 
ankle,  but  in  doing  so  is  transfixed  by  1 ^ AtieM. 
who  charges  under  the  protection  of  b ^ 

Paris  on  the  Trojan  side  shoots  an  arcoa  * J ^ 
other  combatants  of  the  group  we  otm  or  Y j4|], 

In  Fig.  10  is  a scene  from  a Corinthian  vase  j 
on  hU  sword  in  the  presence  of 

and  Diomcdes.  The  short  stature  o J , j^t-fUrured ; 
known  Homeric  feature.  Thete  vases  , 1 of 

the  heroes  arc  painted  in  silhouette  on  the  rod  go  ^ 
the  vases.  Their  names  are  appended  in  arena 

letters.  . . . .A..,,  ;9  com- 

The  early  history  of  vase-painting  at  Atne 

plicated.  It  was  only  by  degrees  that  t c pt 

gave  way  to,  or  developed  into,  what  is  known  AlbM 
as  the  black -figured  style.  It  would  seem  ^ the 
until  the  age  of  Pisistmtus  Athens  0f  the 

world  of  art,  and  nothing  could  he  ru  how 

vases  of  Athens  in  the  7 th  century,  for  era  P 
figured,  on  one  side  of  which  are  repre*“  ^paKd 

Harpies  (Fig.  II)  and  on  the  o'lier  le^  This 

by  Athena  flying  from  the  pursuit  of  the  n»  ^tnc 
vase  retains  in  its  decoration  some  «a  jphinJ, 

style;  but  the  lotus  and  rosette,  the  lion  ' 
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which  appear  on  it,  belong  to  the  wave  of  Ionian  in- 
fluence. Although  it  involves  a departure  from  strict 
chronological  order,  it  will  be  well  here  to  follow  the 
course  of  development  in  pottery  at  Athens  until  the 


Fiu.  10.— Butekk  of  Ajax.  J iu».  HapoUvn,  60. 


end  of  our  period  Neighbouring  cities,  and  especially 
Corinth,  seem  to  have  exercised  a strong  influence  at 
Athens  about  the  7th  century.  We  have  even  a class  of 
vases  called  by  archaeologists  Corintho-Attic.  But  in  the 
course  of  the  6th  century  there  is  formed  at  Athens  a 


distinct  and  marked  black -figured  style.  Tin?  most  re- 
markable example  of  this  ware  is  the  so-called  Francois 
vase  at  Munich,  by  Clitiaa  and  Ergotimus,  recently 
smashed  by  a madman,  which  contains,  in  most  careful 
and  precise  rendering,  a number  of  scenes  from  Greek 

i T A .!«»<<•  »•*'»)«' 


Fio.  12.— Fuut-nco : Paoathen&ic  mum.  Mon.  d.  Intt.  x.  48  m. 


myth.  One  of  these  vases  is  dated,  since  it  bears  the 
name  and  the  figure  of  Callias  in  his  chariot  ( Mon.  dt\V 
Insi.  iiL  45),  and  this  Callias  won  a victory  at  Olympia 
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in  564  B.C.  We  engrave  (Fig.  12)  the  reverse  of  a some- 
what later  black-figured  vase  of  the  PUnathcnaic  class, 
given  at  Athens  as  a prize  to  the  winner  of  a foot-race  at 
the  Panathemea,  with  the  foot-race  ( stadion ) represented  on 
it  A large  number  of  Athenian  vases  of  the  6th  century 
have  reached  us,  which  bear  the  signatures  of  the  potters 
who  made,  or  the  artists  who  painted  them  ; lists  of  these 
will  be  found  in  the  useful  work  of  Klein,  (Jriechische 
Vtuen  mit  Mcislersiynatvren.  The  recent  excavations  on 
the  acropolis  have  proved  the  erroneousness  of  the  view, 
strongly  maintained  by  Brunn,  tliat  the  mass  of  the  black- 
figured  vases  were  of  a late  and  imitative  fabric.  We 
now  know  that,  with  a few  exceptions,  vases  of  this  class 
are  uot  later  than  the  early  part  of  the  5th  century.  The 
same  excavations  have  also  proved  that  red-figured  vase- 
painting,  that  is,  vase-painting  in  which  the  background 
was  blocked  out  with  black,  and  the  figures  left  in  the 
natural  colour  of  the  vase  ( Ency.  lint.  xix.  p.  613) 
originated  at  Athens  in  the  last  quarter  of  the  6th 
century.  We  cannot  here  give  a detailed  account  of  tho 
beautiful  series  of  Athenian  vases  of  this  fabric.  Many 
of  the  finest  of  them  are  in  the  British  Museum.  Wc 
engrave,  as  an  example  (Fig.  13),  a group  by  the  painter 
Pamphjeus,  representing  Hercules  wrestling  with  the 
river-monster  Achelous,  which  belongs  to  the  age  of  the 


Fla.  IS.— HenklM  »nd  Achclou*.  fTUntr  I’orUytbldtUr,  D.  6. 


Persian  wars.  The  clear  precision  of  the  figures,  the 
vigour  of  the  grouping,  the  correctness  of  tho  anatomy, 
and  the  delicacy  of  the  lines  are  all  marks  of  distinction. 
The  student  of  art  will  perhaps  find  the  nearest  parallel 
to  these  vase-pictures  in  Ja|*anese  drawings  (<?.»'.).  The 
Japanese  artists  are  very  inferior  to  the  Greek  in  their 
love  and  understanding  of  the  human  body,  but  equal 
them  in  freshness  and  vigour  of  design.  At  the  same 
time  began  the  beautiful  series  of  white  vases  mado  at 
Athens  for  the  purpose  of  burial  with  the  dead,  and 
found  in  great  quantities  in  the  cemeteries  of  Athens, 
cf  Eretria,  of  Gela  in  Sicily,  and  of  some  other  cities. 
They  are  well  represented  in  the  British  Museum,  and 
that  of  Oxford. 

We  now  return  to  the  early  years  of  the  6th  century, 
and  proceed  to  trace,  by  the  aid  of  recent  discoveries,  the 
rise  of  architecture  and  sculpture.  The  Greek  temple 
in  its  character  and  form  gives  the  clue  to  the  whole 
character  of  Greek  art.  It  is  the  abode  of  the  deity,  who 
is  represented  by  his  sacred  image  ; and  the  flat  surfaces 
of  the  temple  offer  a great  field  to  the  sculptor  for  tho 
depicting  of  sacred  legend.  The  process  of  discovery  has 
emphasized  the  line  which  divides  Ionian  from  Dorian 
architecture  and  art.  We  will  »i>eak  first  of  the  temples 
and  the  sculpture  of  Ionia.  The  Ionians  were  a people 
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far  more  susceptible  than  the  Dorians  to  the  influences  of  | 
Oriental  civilization.  The  dress,  the  art,  and 
Ionian  tj,e  ]uxury  of  Western  Asia  irresistibly  attracted 
tempi".  tJwn^  an(j  we  Rusj>ect  that  Ionian  workmen 
in  the  service  of  Asiatic  rulers  contributed  largely  to  the 
adornment  and  the  beauty  of  the  palaces  of  Nineveh  and 
Persepolis.  Two  of  the  great  Ionian  temples,  dating  from 
the  6th  century,  have  been  excavated  in  recent  years.  At 
Miletus,  the  labours  of  Messrs  Rayet  and  Thomas  have 
succeeded  in  discovering  the  plan  of  the  great  temple  of 
Apollo,  and  even  of  - the  underground  oracular  chamber 
which  lay  beneath  it,  but  the  architectural  fragments 
which  they  liavo  brought  to  light  belong  all  to  a later 
construction;  and  the  only  figures  which  can  be  con- 
sidered as  belonging  to  the  original  temple  destroyed  by 
Darius  are  the  dedicated  seated  statues,  some  of  which, 
brought  away  by  Sir  Charles  Newton,  are  now  preserved 
at  the  British  Museum.  At  Ephesus  Mr  Wood  has  been 
more  successful,  and  has 
recovered  considerable 
fragments  of  the  temple 
of  Artemis,  to  which,  as 
Herodotus  tells  us, 
Croesus  presented  many 
columns.  The  lower  part 
of  one  of  these  columns,  1 
l>caring  figures  in  relief 
of  early  Ionian  style,  lias 
l»een  put  together  at  the 
British  Museum  (Fig. 
14);  and  remains  of  in- 
scriptions recording  the 
presentation  by  Croesus 
are  still  to  be  traced.  Re- 
liefs from  a cornice  of 
somewhat  later  date  are 
also  to  be  found  at  the 
British  Museum.  Among 
the  ^Egean  islands,  Delos 
has  furnished  us  with  the 
most  iiii|K>rtant  remains 
of  early  art.  French  ex- 
cavators have  there  found 
a very  early  statue  of  a 
woman  dedicated  by  one  Nicandra  to  Artemis  (Fig.  16), 
a figure  which  may  be  instructively  compared  with  another 
from  Samos,  dedicated  to  Hera  by  Cheramnes.  The 
Delian  statue  is  in  shape  like  a flat  beam  ; the  Samian, 
which  is  headless,  is  like  a round  tree.  The  arms  of  the 
Delian  figure  are  rigid  to  the  sides ; the  Samian  lady  lias 
one  arm  clasjied  to  her  breast  (Fig.  15).  A great  im- 
provement on  these  helpless  and  inexpressive  figures  is 
marked  by  another  figure  found  at  Delos,  and  connected, 
though  without  absolute  certainty,  with  a basis  recording 
the  execution  of  the  statue  by  Arcliermus  aud  Micciades, 
two  sculptors  who  stood,  in  the  midtile  of  the  6tli  century, 
at  the  head  of  a sculptural  school  at  Chios.  The  repre- 
sentation (Fig.  17)  is  of  a running  or  Hying  figure,  having 
six  wings,  like  the  seraphim  in  the  vision  of  Isaiah,  and 
clad  in  long  dra]»ery.  It  may  bo  a statue  of  Nike  or 
Victory,  who  is  said  to  have  l>een  represented  in  winged 
form  by  Arcliermus.  The  figure,  with  its  neatness  and 
precision  of  work,  its  expressive  face  and  strong  outlines, 
certainly  marks  great  progress  in  the  art  of  sculpture. 
NV  hen  we  examine  the  early  sculpture  of  Athens,  we  find 
reason  to  think  that  the  Chian  school  had  great  influence 
in  that  city  in  the  days  of  Pisistratus. 

At  Athens,  in  the  age  650-480,  we  may  trace  two  quite 
distinct  jieriods  of  architecture  and  sculpture.  In  the 
earlier  of  the  two  jierioda,  a rough  limestone  was  used 


alike  for  the  walls  and  the  sculptural  decoration  of 
temples  ; in  the  later  period  it  was  superseded 
by  marble,  whether  native  or  imported.  Every 
visitor  to  the  museum  of  the  Athenian  acropolis 
stands  astonished  at  the  recently  recovered  groups  which 
decorated  the  pediments  of  Athenian  temples  before  the 
age  of  Pisistratus— groups  of  large  sire,  rudely  cut  in  soft 


Fir..  1&— Figure  dndkated  to 
Here:  Paris. 


Km.  It.— Figure  10 
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me,  of  primitive  workmanship,  and  painted 
I,  blue,  and  green,  in  a fashion  which  makes  no  sttemp 
follow  nature,  hut  only  to  produce  a vivid  r«ul 
te  two  largest  in  scale  of  these  groups  seem  to 
longed  to  the  pediments  of  the  early  6th cental?  1 
Athena.  One  represents  the  combat  between  A . 


Fio.  17. — Nike  of  ClUsn  scliool,  n*tc*wL  ^ 

rroup,  and  their  monstrous  op|>onents  v-.twven 

wife  Echidna  ; the  other  represents  the  s ^^..fpofcd 
Hercules  and  Triton  in  the  presence  c 
Jecrops,  first  king  of  Attica.  On  other  * nionVFU* 
perhaps  belonging  to  shrines  of  H«*“  « „ with 

sve  have  again  conflicts  of  Hercules  , tltf 

it  her  monstrous  foes.  It  is  n°ta  e , 

Athenian  artists  of  this  early  time  are 
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muscles  and  of  monstrous  forms,  which  combine  the  limbs 
of  men  and  of  animals  ; the  measure  and  moderation  which 
mark  developed  Greek  art  are  as  completely  absent  as  are 
skill  in  execution  or  power  of  grouping.  We  engrave 
(Fig.  18)  a small  pediment  in  which  appear*  in  relief  the 
slaying  of  the  Lermvan  hydra  by  Hercules.  The  hero 
strikes  at  the  many -headed  water-snake,  somewhat  in- 
appropriately, with  his  club,  lolaus,  his  usual  com- 


Pffl  19.  -MHoNt : Ath*»n»atvl  irf»nt.  MUlMi,  **U-  S. 

figures  no  eye  can  fail  to  trace  remarkable  progress.  On 
about  the  same  level  of  art  are  the  charming  statues  of 
votaresses  of  Athena,  dedicated  to  her,  which  were  set  tip 
in  the  latter  half  of  the  6th  century  in  the  acropolis. 


Flu.  IS.  -Athenian  t«r>limrnl : iiereklc*  ami  Iljdnu 
MKtm.  JfUlJUiL  X.  237. 

panion,  hold*  the  reins  of  the  chariot  which  awaits  Her- 
cules after  his  victory.  On  the  extreme  left  a huge  crab 
comes  to  the  aid  of  the  hydra. 

There  can  l»e  little  doubt  that  Athens  owed  its  great 
start  in  art  to  the  influence  of  the  court  of  Pisistratus,  at 
which  artists  of  all  kinds  w'ere  welcome.  We  can  truce  a 
gradual  transformation  in  sculpture,  in  which  the  influ- 
ence of  the  Chian  ami  other  progressive  schools  of  sculp- 
ture is  visible,  not  only  in  the  substitution  of  island 
marble  for  native  stone,  but  in  increased  grace  and  truth 
to  nature,  in  the  toning  down  of  glaring  colour,  and  the 
appearance  of  taste  in  composition.  A transition  between 
tie  older  and  the  newer  is  furnished  by  the  well-known 
statue  of  the  calf-bearer,  an  Athenian  preparing  to  sacri- 
fice a calf  to  the  deities,  which  is  made  of  marble  of 
Hymettus,  and  in  robust  clumsiness  of  forms  is  not  far 
removed  from  the  limestone  pediments.  The  sacnficer  has 
been  commonly  spoken  of  as  Hermes  or  These  us,  but  beseems 
rather  to  be  an  ordinary  human  votary  of  the  goddess. 

In  the  time  of  Pisistratus  or  his  sons  a ] peristyle  of 
columns  was  added  to  the  old  temple  of  Athena  ; and 
this  necessitated  the  preparation  of  fresh  pediments. 
These  were  of  marble.  In  one  of  them  was  represented 
the  battle  between  gods  and  giants  ; in  the  midst  Athena 
herself  striking  at  a prostrate  foe  (Fig.  19).  Iu  these 


whose  graceful  though  conventional  forms,  and  delicate 
colouring,  make  them  one  of  the  great 
attractions  of  the  Acropolis  Museum. 

We  engrave  (Fig.  20)  a figure  which,  if 
it  be  rightly  connected  with  the  basis 
on  which  it  stands,  is  the  work  of  the 
sculptor  Antenor,  who  was  also  author 
of  a celebrated  group  representing  the 
tyrant -slayers,  Harmodius  and  Aristo- 
geitou.  To  the  same  age  belong  many 
other  votive  reliefs  of  the  acropolis,  re-  1 
presenting  horsemen,  scribes,  and  other 
votaries  of  Athena. 

From  Athens  we  pass  to  the  seats  of 
Dorian  art.  And  in  doing  so  we  find  a 
complete  change  of  character. 

In  place  of  dru|»ed  goddesses 
and  female  figures,  we  find 
nude  male  forms.  Iu  place  of  Ionian 
softness  and  elegance,  we  find  hard  rigid 
outlines,  strong  muscular  development,  a 
greater  love  of  and  faithfulness  to  the 
actual  human  form  — the  influence  of 
the  fialsestra  rather  than  of  the  harem. 

To  the  known  series  of  archaic  male  Fw.  so.— Figaro  «<f 

_ . | iii  Antnoor,  rcktomL 

figures,  recent  years  have  added  many 
examples.  We  may  especially  mention  a series  of  figures 
from  the  temple  of  A|»ollo  Ptoos  in  Bu.*otia,  probably  re- 
presenting the  god  himself.  Still  more  noteworthy  are 
two  colossal  nude  figures  of  Apollo,  remarkable  both  for 
force  and  for  rudeness,  found  at  Delphi,  the  inscriptions 
of  which  prove  them  to  lie  the  work  of  an  Argive 
sculptor.  From  Crete  we  have  acquired  the  up|ier  i»rt  of 
a dialled  figure*  (Fig.  21),  whether  male  or  female  is  not 


certain,  which  should  he  an  example  of  the  early  lhitlalid 
school,  whence  the  art  of  Peloponnesus  was  derived ; but 
we  can  scarcely  venture  to  treat  it  as  a characteristic  pro- 
duct of  that  school ; rather  the  likeness  to  the  dedication 
of  Nicandra  (Fig.  10)  is  striking. 

Next  in  importance  to  Athens,  as  a find-s|«t  for  works 
of  early  Greek  art,  ranks  Olympia.  Olympia,  however, 
did  not  suffer  like  Athens  from  sudden  violence,  otymfU. 
and  the  explorations  there  have  brought  to  light  Sjwm. 
a continuous  scries  of  remains,  beginning  with 
the  bronze  triads  of  the  geometric  age  already  mentioned, 
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and  ending  at  the  barbarian  invasions  of  the  4th  century 
a.d.  Notable  among  the  6th-oentury  stone-sculpture  of 
Olympia  are  the  pediment  of  the  treasury  of  the  people  of 
Megara,  in  which  is  represented  a battle  of  gods  and 
giant*,  and  a huge  rudo 
head  of  Hera  (Fig.  22), 
which  seems  to  be  part 
of  the  image  wor- 
shipped in  the  Heraeum. 
Its  Hat  ness  and  want 
of  style  are  noteworthy. 
Among  the  temples  of 
Greece  proper  the 
Heramm  of  Olympia 
stands  almost  alone  for 
antiquity  and  interest, 
its  chief  rival,  besides 
the  temples  of  Athens, 
being  the  other  temple 
of  Hera  at  Argos.  It 
appears  to  have  been 
originally  constructed 
of  wood,  for  which 
stone  was  by  slow  de- 
grees, port  by  part,  sub- 

rto.  Si-tW  of  Hers : Olr»pla  8‘it”,ed-  . In  tb° 

of  1‘ausamas  one  of  the 

pillars  was  still  of  oak,  and  at  the  present  day  the  varying 
diameter  of  the  columns  and  other  structural  irregularities 
bear  witness  to  the  process  of  constant  renewal  which  must 
have  taken  place.  The  early  small  bronzes  of  Olympia 
form  an  important  eerieR,  figures  of  deities  standing  or 
striding,  warriors  in  their  armour,  athletes  with  exaggerated 
muscles,  and  women  draped  in  the  Ionian  fashion,  which 
di<l  not  lascome  unpopular  in  Greece  until  after  the  Persian 
wars.  Excavations  at  Sparta  have  not  produced  any 
sculptures  admirable  in  an  artistic  way ; but  they  have 
revealed  interesting  monuments  belonging  to  the  worship 
of  ancestors,  which  seems  in  the  conservative  Dorian  states 
of  Greece  to  have  been  more  strongly  developed  than  else- 
where. On  some  of  these  stones,  which  doubtless  belonged 

to  the  family  cults 
of  Sparta,  we  see 
the  ancestor  seated 
holding  a wine-cup, 
accom]>anied  by  his 
faithful  horse  or 
dog ; on  some  we 
see  the  ancestor  and 
ancestress  seated 
side  by  side  (Fig. 
23),  ready  to  receive 
the  gifts  of  their 
descendants,  who 
appear  in  the  corner 
of  the  relief  on  a 
much  smaller  scale. 
The  male  figure 
holds  a wine-cup,  in 
allusion  to  the  liba- 
tions of  wine  made 

Fio.  S|«rUn  loiubatour;  licrlln.  at  ^ b>nilx  ^llC 

female  figure  holds 
her  veil  and  the  ]K>niegrauate,  the  recognized  food  of 
the  dead.  A huge  serpent  stands  erect  behind  the 
l»«ur.  The  style  of  these  sculptures  is  as  striking  as  the 
subjects;  we  see  lean  rigid  forms  with  severe  outline 
carved  in  a very  low  relief,  the  surface  of  which  is  not 
roun  od  but  flat.  The  name  of  Seliuus  in  Sicily,  an  early 


the  most  curious  of  early  sculptures,  the  metope*  oi 
ancient  temples,  representing  the  exploits  of  Hercules  awl 
of  Perseus.  Even  more  archaic  meto|*a  have  in  recent 
years  been  brought  to  light,  one  representing  a *st«i 
sphinx,  one  the  journey  of  Europa  over  tlw  *a  on  the 
back  of  the  amorous  bull  (Fig.  24),  a pair  of  dolphins 
swimming  beside  her.  In  simplicity  and  in  ru<lt'Dess  of 
work  these  reliefs  remind  us  of  the  limestone  pediments  of 
Athens  (Fig.  18),  but  yet  they  are  of  another  and  a K*em 
style  ; the  Ionian  laxity  is  wanting. 

When  the  results  of  the  recent  French  excavations  at 
Delphi  are  published,  there  is  no  doubt  that  %c  shall  be 
able  to  add  a new  and  important  chapter  to  the 
history  of  6th-century  art.  Of  three  treasure- 
houses,  those  of  Sicyon,  Cnidus,  and  Athens,  the  eculptml 
adornments  have  been  in  great  part  recovered.  Thwe 
Jptures  form  a series  almost  covering  the  century r 5i& 
470  B.C.,  and  include  representations  of  some  myths  cf 
which  we  have  hitherto  had  no  example.  Although  the 
results  of  the  excavations  at  Delphi  are  not  yet  published, 
wc  say  here  a few  words  as  to  the  sculpture  which  bi  been 
discovered,  leaving  to  the  article  Delphi  an  account  of  U* 
toi*>graphy  and  the  buildings  of  the  sacred  site.  Of  tie 


i rench  wait  ion  oi  -y  ( -Arvatids ; a 

8U|>i»rted  by  two  archaic  figures  o • r i^ueilu*11* 
and  two  running  Victories  stand  on  I ti* 

• '-."viw  out  nut.  me  name  of  Seliuus  in  Sicily,  an  early  | as  acroteria,  while  within  the  pedimeo  tws9essic®° 
egarutn  colony,  has  long  been  associated  with  some  of  1 struggle  between  Apollo  and  Hercules  for 


Fio.  »I.-Ho<ot»;  Kuioiaon  Bull:  fwnw- 

archaic  temple  of  Apollo,  built  as  H«odob“  ^bich 

Alcmseonidm  of  Athens,  the  only  ecu  1 ,.,liroenul 

liuvc  come  down  to  us  arc  some  fragments  ol  ( 

figures.  Of  the  treasuries whtch  n 

the  pious  at  Delphi,  the  most  archaic  ^ jt 

remains  is  that  belonging  to  the  i»ople  of  • 5 foe 

appertain  a set  of  exceedingly  rnuu  . , auntbfC. 

represents  Idas  and  the  Dioscuri  driving  u ^ math 
the  Ship  Argo ; another,  Europa  on  the  hull , |e  t, 

animals,  a ram  or  a boar.  The  treasuryof  Uj» 

Cnidus  (or  perhaps  Siplmos)  is  m “ ; , vsrielf  of 

later.  To  it  belongs  a long  frieze  repenting  ^ 
curious  subjects:  a battle,  perhaps  . gatort** 

Trojaus,  with  gods  and  goddesses  looking  ’ ^ Hera, 
luaehy  in  which  the  figures  of  P*ise,‘  . *ith  their 
Apollo,  Artemis,  and  Cybelc  «n  b®  “ Athena*®} 
opponents,  who  are  armed  like  Greek  * 1 .I  ’ uugbtti* 
Hercules  in  a chariot ; the  carn  iiig  off  of  the  ua 

Leucippus  by  Castor  and  Pollux  j jEous  & 

in  sacks.  The  Cnidian  treasury  was  ^ 

French  Exfiosition  of  1900.^  The  ^r^rva^(js ■ 
sup|*orted  by  two  archaic  e 
and  two  running  Victories 
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the  Delphic  tripod.  The  treasury  of  the  Athenians,  erected 
at  the  time  of  the  Persian  wars,  was  adorned  with  some 
metopes  of  singularly  beautiful  and  clear-cut  style,  re- 
presenting the  deeds  of  Hercules  and  Theseus.  Besides 
the  decoration  of  the  treasuries,  and  the  charioteer  men- 
tioned below,  there  were  found  two  very  rude  figures  of 
Apollo  naked,  by  Argive  artists,  a colossal  sphinx  on  a lofty 
pillar  dedicated  by  the  jicoplo  of  Naxos,  and  other  statues. 

Period  III.  480-400  B.C. 

On  the  age  of  the  great  early  masters  of  sculpture,  of 
Myron,  Phidias,  and  Polycleitus,  much  light  has  been 
thrown  in  the  last  quarter  of  a century,  jmrtly  by  means 
of  new  excavation,  but  also,  in  a scarcely  less  degree, 
through  the  careful  re-examination  of  known  monuments. 
Under  this  period,  the  first  place  certainly  belongs  to  the 
great  temple  of  Zeus  at  Olympia.  The  statue  by  Phidias 
which  ouce  occupied  the  place  of  honour  in  that  temple, 
and  was  regarded  as  the  noblest  monument  of  Greek 
religion,  has  of  course  disappeared,  nor  are  we  able  with 
o lymph:  confidence  to  restore  it.  But  the  plan  of  the 

Tempi*  ot  temple,  its  pavement,  some  of  its  architectural 
Zeus.  ornaments,  remain.  The  marbles  which  occupied 
the  jiedimenta  and  the  metopes  of  the  temple  have  been  in 
large  part  recovered,  having  been  probably  thrown  down 
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by  earthquakes  and  gradually  buried  in  the  alluvial  soil. 
The  utmost  ingenuity  and  science  of  the  archa-ologista  of 
Germany  have  been  employed  in  the  recover)'  of  the  com- 
iwsition  of  these  groups;  and  although  doubt  remains  as 
to  the  places  of  some  figures,  and  their  precise  attitudes, 
yet  we  may  fairly  say  that  we  know  more  about  the 
sculpture  of  the  Olympian  temple  of  Zeus  than  about  the 
sculpture  of  any  other  great  Greek  temple.  The  exact 
date  of  these  sculptures  is  not  certain,  but  we  may  with 
some  confidence  give  them  to  the  middle  of  the  5th  century 
or  a few  years  earlier.  (In  speaking  of  them  we  shall 
mostly  follow  the  opinion  of  Dr.  Treu,  whose  masterly 
work  in  vol.  iii.  of  the  great  German  publication  on 
Olympia  is  a model  of  patience  and  of  science.)  In  the 
eastern  pediment  (Fig.  25),  as  Pausanias  tells  ns,  were 
represented  the  preparations  for  the  chariot-race  between 
(Enomaus  and  I’elops,  the  result  of  which  was  to  determine 
whether  Pelops  should  find  death,  or  a bride  and  a king- 
dom. In  the  midst,  invisible  to  the  contending  heroes, 
stood  Zeus  the  supreme  arbiter.  On  one  side  of  him  stood 
(Enomaus  with  his  wife  Sterope,  on  the  other  Pelops  and 
Hippodameia,  the  daughter  of  (Enomaus,  whose  position  at 
once  indicates  that  she  is  on  the  side  of  the  new-comer, 
whatever  her  parents  may  feel.  Next  on  either  side  are 
1 the  four-horse  chariots  of  the  two  competitors,  that  of 


Fig.  25.— East  pediment : Olympia.  Two  ratoratlOM. 


(Enomaiia  in  the  charge  of  his  perfidious  groom  Myrtilos,  and,  attempting  to  carry  off  the  bride  and  her  comrades, 
who  contrived  that  it  should  break  down  in  the  running,  were  slain  by  Hritbous  and  Theseus.  In  the  midst  of  the 
that  of  Pelops  tended  by  his  grooms.  At  either  end,  pediment,  invisible  like  Zeus  in  the  eastern  pediment, 
where  the  pediment  narrows  to  a point,  reclines  a river-  stands  Apollo,  while  on  either  side  of  him  Theseus  and 
god,  at  one  end  Alpheua,  the  chief  stream  of  Olympia,  Pirithuu*  attack  the  Centaurs  with  weapons  hastily 
at  the  other  end  his  tributary  Cladeus.  Only  one  figure  snatched.  Our  engraving  gives  two  possible  restorations, 
remains,  not  noticed  in  the  careful  description  of  Pausauias,  Thu  monsters  arc  in  various  attitudes  of  attempted  violence, 
the  figure  of  a handmaid  kneeling,  perhaps  one  of  the  of  combat  and  defeat ; with  each  grapples  one  of  the  Lapith 
attendants  of  Sterope.  Our  engraving  gives  two  conjectural  heroes  in  the  endeavour  to  rob  them  of  their  prey.  In  the 
restorations  of  the  pediment,  that  of  Treu  and  that  of  corners  of  the  pediment  recline  female  figures,  perhaps 
Kekule,  which  differ  principally  in  the  arrangement  of  the  attendant  slaves,  though  the  farthest  pair  may  best  be 
corners  of  the  composition ; the  position  of  the  central  identified  as  local  Thessalian  nymphs,  looking  on  with  the 
figures  and  of  the  chariots  can  scarcely  be  called  in  question,  calmness  of  divine  superiority,  yet  not  wholly  unconcerned 
The  moment  chosen  is  one,  not  of  action,  but  of  expectancy,  in  what  is  going  forward.  Though  the  composition  of  the 
perhaps  of  prtqmration  for  sacrifice.  The  arrangement  is  two  pediments  differs  notably,  the  one  bearing  the  impress 
undeniably  stiff  and  formal,  and  in  the  figures  we  note  j of  a parade- like  repose,  the  other  of  an  overstrained 
none  of  the  trained  perfection  of  style  which  belongs  to  activity,  yet  the  style  anti  execution  are  the  same  in  both, 
the  sculptures  of  the  Parthenon,  an  almost  contemporary  and  the  shortcomings  must  be  attributed  to  the  inferior  skill 
temple.  Faults  abound,  alike  in  the  rendering  of  drapery  of  a local  school  of  sculptors  compared  with  those  of  Athens 
and  in  the  representation  of  the  human  forms,  and  the  or  of  ASgina.  It  even  appears  likely  that  the  designs  also 
sculptor  has  evidently  trusted  to  the  painter  who  was  belong  to  a local  school.  Pausanias,  it  is  true,  tells  us  that 
afterwards  to  colour  his  work,  to  remedy  some  of  his  the  pediments  were  the  work  of  Alcamenes,  the  pupil  of 
clumsiness,  or  to  make  clear  the  ambiguous.  Nevertheless  Phidias,  and  of  Pieoiiius,  a sculptor  of  Thrace,  respectively ; 
there  is  in  the  whole  a dignity,  a sobriety,  and  a simplicity  but  it  is  almost  certain  that  he  was  {aisled  by  the  local 
which  reconcile  us  to  the  knowledge  that  this  pediment  guides,  who  would  naturally  be  anxious  to  connect  the 
was  certainly  regarded  in  antiquity  as  a noble  work,  fit  to  sculptures  of  their  great  temple  with  well-known  mimes, 
adorn  even  the  palace  of  Zeus.  In  the  other,  the  western,  The  metopes  of  the  temple  are  in  the  same  style  of  art 
pediment  (Fig.  26),  the  subject  is  the  riot  of  the  Centaurs  as  the  pediments,  but  the  defects  of  awkwardness  and 
when  they  attended  the  wedding  of  Pirithous  in  Thessaly,  want  of  mastery  are  less  conspicuous,  because  the  narrow 
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limits  of  the  meto|ie  exclude  any  elaborate  grouping.  The 
subjects  are  provided  by  tbo  twelve  labours  of  Hercules ; 
the  figures  introduced  in  each  meto]e  are  but  two  or  at 
most  three  ; and  the  action  is  simplified  as  much  as 
possible.  The  example  figured  (Fig.  27)  represents  Her-  | 


' (CLASSICAL) 

culea  holding  up  the  sky  on  a cushion,  with  the  friendly 
aid  of  a Uespcrid  nymph,  while  Atlas,  whom  he  his 
relieved  of  his  usual  burden,  approaches,  kinging  tho 
apples  which  it  was  the  task  of  Hercules  to  procure. 
Another  of  the  fruits  of  the  excavations  of  Olympia  is 


Kio.  8U,— Wot  iiellliwnt : Olympia  Two  nnWreUMa. 


the  floating  Victory  by  Pseonius,  unfortunately  faceless  I 
(Fig.  28),  which  was  set  up  in  all  probability  in  memory  j 
of  the  victory  of  the  Athenians  and  their  Messenian  allies  | 
at  Sphacteria  in  425  n.c.  The  inscription  states  that  it 
was  dedicated  by  the  Messenians  and  people  of  N'aupactus 
from  tho  spoils  of  their  enemies,  but  the  name  of  the 
enemy  is  not  mentioned  in  the  inscription.  The  statue  of 
I’ieonius,  which  comes  floating  down  through  the  air  with 
drapery  borne  backward,  is  of  a bold  and  innovating  type, 


FlQ.  27.— Metojui  : 01%  mjrijt  *,  rv*tor*L  (Aymyia,  111.  45. 


and  we  may  trace  its  influence  in  many  works  of  the  next 
age. 

Among  tlie  discoveries  at  Delphi  none  is  so  striking 
and  valuable  to  us  as  the  life-size  statue  in  bronze  of  a 
charioteer  holding  in  hin  hand  the  reins.  This 
charioteer.  l,aR  ^H!en  Hh°'vn  Kv  Homolle  to  be  Jiart  of  a 
chariot -group  set  up  by  P«»lyzalus,  brother  of 
(•cion  and  Hicron  of  Syracuse,  in  honour  of  a victor)'  won 
in  the  chariot-race  at  the  Pythian  games  at  Delphi 
(Fig.  *29).  The  charioteer  is  evidently  a high-born  youth, 
anti  is  clad  in  the  long  chiton  which  was  necessary  to 
protect  a driver  of  a chariot  from  the  rush  of  air.  The 
date  would  lie  alxtut  480-470  b.c.  Ilrnnze  groujw  repre- 
senting victorious  chariots  with  their  drivers  were  among 
the  noblest  and  most  costly  dedications  of  antiquity ; the 
present  ligure  is  our  only  satisfactory  representative  of 


them  In  style  the  figure  is  very  nofable,  tall  and  slight 
beyond  all  contemporary  examples.  The  contrast  Mwra 

the  conventional  decorommess  of  face  and  * 

lifelike  accuracy  of  hands  and  feet  » very  stnUg  ^ 
indicates  the  clashing  of  various  tendency  in  art.l  ll» 
time  when  the  great  style  was  formed  in  kreecc. 

On  the  works  of  Phidias  recent  discovery  las  tkmrn 
some  light,  though  but  little  which  is  direct. 
interest  was  aroused  in  1880  by  the  M,(to 

ing  at  Athens  of  a marble  reslucUou.  i wh 
high  of  the  great  Parthenon  statue  of  Phidias  (fig.  30) , 


Km.  IS.  — Site  et  Pwonta. ; 

t cooler  consideration  lias  forced  us  to  a d^ails 

! new  statuette  may  be  an  authori  . 0f  the 

the  Phidian  statue,  such  a»  n(  vktor),  sal 

Imet,  the  attitude  of  the  small  ick;  j mst^; 

; position  of  the  snake,  it  is  not  tl  t!ie  weight  d 

ie  pillar  which  is  introduced  t 1 R Jevkr  un' 
» figure  of  Victory  seems  to  “ios  ^ j,  tfh« 

irthy  of  the  genius  of  Phidias,  <>“8  sttlurttr 
idence  of  its  actual  existence.  I”  “•"TL  0f  die  go" 
nnot  serve  to  give  us  any  ;ubs[iui  e Df  lite 

due  as  a whole.  Prof.  ***■*£"  V 
rgely  contributed  to  Phidian  literature. 
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himself  to  have  discovered  at  Dresden  copies  of  the  Lem- 
ma n Athena,  one  of  the  most  noted  of  the  works  of 
Phidias.  The  reasons  for  the  identification  ore  set  forth 
in  his  Miutcrpucet  of  Greek  Sculpture.  In  the  some  work 
and  the  later  Intermezzi  will  be  found  very  ingenious 


Fia  29. — Brain  C harioteer : I H i phi.  Mrmoirr*,  /'iot,  1897, 16. 

attempts  to  reconstruct  ami  to  explain  the  pediments  of 
the  I ’art  he  non.  But  safer  guides  for  the  restoration  of  the 
wonderful  sculptural  decoration  of  tho  noblest  of  Greek 
temples  will  be  found  in  Dr  Sauer’s  careful  researches  into 
the  evidence  to  be  won  on  the  spot  from  the  existing 
backgrounds  and  bases  of  the  pediments,  from  which  one 
may  judge  of  the  positions  and  attitudes  of  some  of  the 
figures.  And  the  finding  of  the  head  of  Hebe  in  tho 
Parthenon  frieze  is  a most  fortunate  event,  as  giving  us  a 
well-preserved  girl’s  head  of  the  Phidian  school. 

To  our  knowledge  of  the  art  of  Polycleitus  many  addi- 
tions have  been  made.  Among  the  bases  discovered  at 
Olympia,  whence  the  statues  had  been  removed, 
ckitua.  are  three  or  four  which  bear  the  name  of  Poly- 
cteitus,  and  the  definite  evidence  furnished  by 
these  liases  as  to  the  position  of  the  feet  of  tho  statues 
which  they  once  bore  has  enabled  archieologists,  especially 
Prof.  Furtwingler,  to  identify  copies  of  those  statues 

among  known  works. 
Also  newly  dis- 
covered copies  of 
Polycleitan  works 
have  made  their  ap-  | 
[•earance.  At  Delos  ! 
there  has  been  found 
a copy  of  tho  cele- 
brated I)  Lad  u menus, 
which  is  of  much 
finer  work  than  the 
well-known  statue  in 
the  British  Museum 
from  Vaison.  The 
museum  of  Boston 
has  secured  a very 
beautiful  statue  of  a I 
young  Hermes,  who  ! 
but  for  the  wings  | 
on  the  temples  might 
pass  as  a boy  athlete 
of  Polycleitan  style 
(Fig.  31).  In  fact, 
Fm,  aa-autuott*  or  Atbeo.  rwtheoM.  instead  of  relying  as 
regards  the  manner  of  Polycleitus  on  Roman  copies  of  the 


Doryphorus  and  Diadumenus,  we  have  quite  a gallery  of 
athletes,  boys  and  men,  who  all  claim  relationship,  nearer 
or  more  remote,  to  the  school 
of  the  great  Argivo  master. 

It  might  have  been  hoped 
that  the  recent  excavations, 
made  under  the  leadership 
of  Prof.  Waldstein  at  the 
Argivo  Heneum,  would  have 
enlightened  us  as  to  the  style 
of  Polycleitus.  Just  as  the 
sculptures  of  the  Parthenon 
are  the  best  monument  of 
Phidias,  so  it  might  seem 
likely  that  the  sculptural  deco- 
ration of  the  great  temple 
which  contained  the  Hera 
of  Polycleitus  would  show 
us  at  large  how  his  school 
worked  in  marble.  Unfor- 
tunately the  fragments  of 
sculpture  from  the  Heneum 
are  few.  The  most  remark- 
able Jk  a female  head,  which 
may  perhaps  come  from  a 
|>ediment  (Fig.  32).  But  Fm.  31.— Tor»o  Of  yonnjj  Hermes : 
archeologists  are  not  in  agree-  Bo*Ura- 

ment  whether  it  is  in  style  Polycleitan,  or  whether  it 
rather  resembles  in  stylo  Attic  works.  Other  heads  and 
some  highly-finished  fragments  of  lxMlies  come  apparently 
from  the  mctojies  of  the  same  temple.  (.See  also  under 
Argos.) 

The  series  of  knowm  Lycian  tombs,  most  of  whirli  were 
secured  by  Sir  Charles  Fellows  for  the  British  Museum, 
has  been  enriched  through  the  acquisition  by  the 
museum  of  Vienna  of  tho  sculptured  friezes  Lyc,m- 
which  adorned  a heroon  near  Gyeul  Bashi.  In  the  midst 


Fio.  32,— Fwiuilii  h«ul ; Hrnmm. 

of  the  enclosure  was  a tomb,  and  the  walls  of  the  enclosure 
itself  were  adorned  within  and  without  with  a great  series 
of  reliefs,  mostly  of  mythologic  purport.  Many  subjects 
which  but  rarely  occur  in  early  Greek  art,  the  siege  of 
Troy,  the  adventure  of  the  Seven  against  Thebes,  tho 
carrying  off  of  the  daughters  of  Leucippus,  Ulysses  shoot- 
ing down  the  Suitors,  are  here  represented  in  detail.  Prof. 
Benndorf,  who  has  published  these  sculptures  in  un  admir- 
able volume,  is  disjwsed  to  see  in  them  the  influence  of 
the  Thasian  painter  Polygnotus.  Any  one  can  see  their 
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kinship  to  painting,  and  their  subject*  recur  in  some  of 
the  great  frescoes  painted  by  Polygnotus,  Micon,  and 
others  for  the  Athenians.  Like  other  Lycian  sculptures, 
they  contain  non-Hellenic  elements  ; in  fact  Lycia  forms  a 
link  of  the  chain  which  extends  from  the  wall-paintings  of 
Assyria  to  works  like  the  columns  of  Trajan  and  of  An- 
toninus, but  is  not  embodied  in  the  more  purely  idealistic 
works  of  the  highest  Greek  art.  The  date  of  the  Vienna 
tomb  is  not  much  later  than  the  middle  of  the  nth 
century.  We  engrave  a small  part  of  the  frieze  of  this 
monument  (Fig.  33).  It  will  be  seen  that  in  this  fragment 


Fio.  S3.-  OdysMUft  »wl  vultor* ; hauling  of  bear.  Htr o*n  Ba**i 

Trfta,  PI.  T. 

(here  are  two  scenes,  one  directly  above  the  other.  In  the 
upper  line  Ulysses,  accompanied  by  his  son  Telemachus,  is 
in  the  act  of  shooting  the  suitors,  who  are  reclining  at 
table  in  the  midst  of  a feast ; a cupbearer,  j>ossibly 
Melanthius,  is  escaping  by  a door  behind  Ulysses.  In  the 
lower  line  is  the  central  group  of  a frieze  which  represents 
the  hunting  of  the  Calydonian  boar,  which  is  represented, 
as  is  usual  in  the  best  time  of  Greek  art,  as  an  ordinary 
animal  and  no  monster. 

Perhaps  earlier  than  400  B.c.  are  certain  groups  found 
at  Delos,  which  represent  respectively  the  carrying  away 
of  the  Athenian  girl  Oreithyia  by  the  wind  god  Boreas,  and 
the  carrying  off  of  the  hunter  Ceph&lus  by  the  Goddess 
of  the  Dawn.  These  fine  groups,  full  of  energy,  but  un- 
fortunately fragmentary,  are  supjiosed  to  have  once 
adorned  the  roof  of  the  great  temple  of  Apollo  at  Delos. 
They  arc  now  preserved  at  Athens,  and  are  the  best 
examples  wo  possess  of  the  groups  which  frequently  stood 
on  the  tops  of  the  pcdiinonts  of  Greek  temples. 

Archaeologists  are  now  beginning  to  pay  more  attention 
to  an  interesting  branch  of  Greek  art  which  had  until 
recently  been  neglected,  that  of  sculptured  por- 


traits. The  known  |Kjrtmits  of  the  5th  century 
now  include  Pericles,  Herodotus,  Thucydides,  Anacreon, 
Sophocles,  Euripides,  Socrates,  anil  others.  As  might 
be  expected  in  a time  when  style  in  sculpture  was 
so  strongly  pronounced,  these  j»ortraits,  unless  later 
unfaithful  copies,  are  notably  ideal.  They  represent 
the  great  men  whom  they  portray  not  in  the  spirit 
of  realism.  Details  are  neglected,  expression  is  not 
claltqrated  ; the  sculptor  tries  to  represent  what  is  per- 
manent in  his  subject  rather  than  what  is  temporary. 
Hence  these  portraits  do  not  seem  to  belong  to  a particular 
time  of  life ; they  only  represent  a man  in  the  j>erfection 
of  physical  force  uud  mental  energy.  And  the  race  or  type 
is  clearly  shown  through  individual  traits.  In  some  cases 
it  is  still  disputed  whether  statues  of  this  age  represent 
deities  or  mortals,  so  notable  uro  the  repose  and  dignity 
which  even  huinau  figures  acquire  under  the  hands  of 


Sth-century  masters.  The  Pericles  after  CresiUs  in  the 
British  Museum,  and  the  athlete-portraits  of  Polyckatu 
are  good  examples. 

It  is  now  generally  held,  in  consequence  of  evidence 
furnished  by  tombs,  that  the  5th  century  saw  the  end  of 
the  making  of  vases  on  a great  scale  at  Athens 
for  export  to  Italy  and  Sicily.  And  in  fact  few  mft 
things  in  the  history  of  art  are  more  remarkable 
than  the  rapidity  with  which  vase-painting  at  Alter* 
reached  its  highest  point  and  passed  it  on  the  downward 
road.  At  the  beginning  of  the  century  black  figured  ware 
was  scarcely  out  of  fashion,  and  the  masters  of  the  severe 
red-figured  style,  Pamplueus,  Epictetus,  and  their  con* 
temporaries,  were  in  vogue.  Tire  schools  of  Euphronm-s 
Hiero,  and  Duria  belong  to  the  age  of  the  Persian  ware 
With  the  middle  of  the  century  the  works  of  these  water* 
are  succeeded  by  unsigned  vases  of  most  beautiful  design, 
some  of  them  showing  the  influence  of  the  great  Thasian 
painter  Polygnotus.  In  the  later  years  of  the  cram?, 
when  the  empire  of  Athens  was  approaching  its  fall, 
drawing  becomes  laxer  and  piore  careless,  awl  in  the  u*»t- 
ment  of  drapery  we  frequently  note  the  orereWxnta 
of  folds,  the  want  of  simplicity,  which  begins  to  »«“k 
contemporary  sculpture.  I'nfortnnately  we  cuoot  k«* 
illustrate  these  cluiuges  of  style,  winch  em  , “1 

factorily  followed  in  the  vase  rooms  of  the  British  Maanni, 
or  other  treasuries  of  Greek  art. 

Period  IY.  400-320  B.C. 

Until  about  the  year  1880,  our  knowledge  of  the 
great  Greek  sculptors  of  the  4th  century 
mostly  from  the  statements  of  ancaent  wHU-rs  anJ  o” 
Roman  copies,  or  what  were  supposed  >0  ^ of  gw 
works.  We  are  now  in  a far  rnore  tatedaet  ^ p “ 

Wo  now  possess  an  orignud  work  of  rwd  U 
sculptures  executed  under  the  mimed, ate  direct™ 
not  from  the  hand  of,  other  great  •fW'* 

Scopus,  Timotheus,  Damophon,  and  others. 

the  discoveries  made  at  Olympia,  none  has  becon*  to 

familiar  to  the  artistic  world  M that  « 

Hermes  of  Praxiteles  It  is  the  first  bj 

we  have  become  possessed  of  a first-rate  G ? 
one  of  the  greatest  of  sculp- 
tors. Hitherto  almost  all 
the  statues  in  our  museums 
have  been  cither  late  copies 
of  Greek  works  of  art,  or 
else  the  mere  decorative 
sculpture  of  temples  and 
tomlxs  which  was  by  the 
ancients  themselves  but 
little  regarded.  But  wc  can 
venture  without  misgiving 
to  submit  the  new  Hermes 
to  the  strictest  examination, 
sure  that  in  every  line  and 
touch  we  have  the  work  of  | 
a great  artist.  This  is  more 
thau  we  can  say  of  any  of 
the  literary  remains  of  an- 
tiquity — poem,  play,  or 
oration.  Hermes  is  repre- 
sented by  the  sculptor  (Fig- 
34)  in  the  act  of  carrying  ( 
the  young  child  Dionysus 
to  the  nymphs  who  were 
charged  with  his  rearing.  - . ir  by  boldi*# 

On  the  journev  he  pauses  and  amuses  1 H* 

A,,  ai...  -udj  nf  tfTaiX*.  ^•WD,3j  h 


***&£%+ 


°fP 


On  the  journey  he  pauses  and  amuses  tebiog  kj4 

out  to  the  child-god  a bunch  of  gra|>es,  an  chiid  i* 
eagerness  to  grasp  them.  To  the  modern  J 
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not  a success ; only  the  latest  art  of  Greece  is  at  home  in 
dealing  with  children.  But  the  Hermes,  strong  without 
excessive  muscular  development,  and  graceful  without 
leanness,  is  a model  of  physical  formation,  and  his  face 
expresses  the  perfection  of  health,  natural  endowment,  and 
sweet  nature.  The  statue  can  scarcely  be  called  a work  of 
religious  art  in  the  modern  or  Christian  sense  of  the  word 
religious,  but  from  the  Greek  point  of  view  it  is  religious, 
a*  embodying  the  result  of  the  harmonious  development  of 
all  human  faculties  and  life  in  accordance  with  nature. 
The  discovery  of  the  Hermes  has  naturally  set  archa*o- 
logists  searching  in  the  museums  of  Europe  for  other 
works  which  may  from  their  likeness  to  it  in  various 
respects  bo  set  down  as  Praxitelean  in  character.  In  tho 
case  of  many  of  tho  gnat  sculptors  of  Greece — Cresilas, 
ttilanion,  Calami*,  and  others — it  is  of  little  use  to  search 
for  copies  of  their  works,  since  we  have  little  really  trust- 
worthy evidence  on  which  to  base  our  inquiries.  But  in 
the  case  of  Praxiteles  we  really  stand  on  a safe  level. 
Naturally  it  is  impossible  in  these  jieiges  to  givo  any  sketch 
of  the  results,  some  almost  certain,  some  very  doubtful,  of 
the  researches  of  archaeologists  in  quest  of  IVaxitelean 
works.  But  wo  may  mention  a few  works  which  have 
been  claimed  by  good  judges  os  coming  from  the  master 
himself.  Prof.  Brunn  claimed  as  work  of  Praxiteles  a 
torso  of  a satyr  in  the  Louvre,  in  scheme  identical  with 
the  well-known  satyr  of  the  Capitol.  Prof.  Furtwiingler 
puts  in  tho  same  category  a delicately  beautiful  head  of 
Aphrodite  at  Pet  worth.  And  his  translator,  Mrs  {Strong, 
regards,  with  greater  probability,  the  Aberdeen  head  of  a 
young  man  in  the  British  Museum  as  the  actual  work  of 
Praxiteles.  Certainly  this  last  head  does  not  suffer  when 
placed  beside  the  Olympian  head  of  Hermes.  At  Man- 
tinea  has  been  found  a basis  whereon  stood  a group  of 
Latona  and  her  two  children,  Apollo  and  Artemis,  made 
by  Praxiteles.  This  base  bears  reliefs  representing  the 
musical  contest  of  Apollo  and  Marsyas,  with  the  Muses 
as  spectators,  reliefs  very  pleasing  in  style,  and  quite 
in  the  manner  of  Attic  artists  of  the  4th  century. 
But  of  course  we  must  not  ascribe  them  to  the  hand  of 
Praxiteles  himself ; great  sculptors  did  not  themselves 
execute  the  reliefs  which  adorned  temples  and  other  monu- 
ments, hut  reserved  them  for  their  pupils.  Yet  the  grace- 
ful figures  of  the  Muses  of  Mantinea  suggest  how  much 
was  due  to  Praxiteles  in  determining  the  tone  and  character 
of  Athenian  art  in  relief  in  the  4th  century.  Exactly  the 
same  style  which  marks  them  belongs  also  to  a mass  of 
sepulchral  monuments  at  Athens,  and  such  works  as  the 
Sidonian  sarcophagus  of  the  Mourning  Women,  to  be 
presently  mentioned. 

Excavation  on  tho  site  of  the  temple  of  Athena  Alea  at 
Tegea  has  resulted  in  the  recovery  of  works  of  the  school 
s co pat  ScopM.  Pausanias  tells  us  that  Scopas  was 

the  architect  of  the  temple,  and  so  important  in 
the  case  of  a Greek  temple  is  the  sculptural  decoration, 
that  we  can  scarcely  doubt  that  tho  sculpture  of  the 
temple  at  Tegea  was  under  the  su|K.*r vision  of  Scopas, 
especially  os  he  was  more  noted  as  a sculptor  than  as  an 
architect.  In  the  pediments  of  the  temple  were  repre- 
sented two  scenes  from  mythology,  the  hunting  of  the 
Calydonian  boar  and  the  combat  between  Achilles  and 
Telephus.  To  one  or  other  of  these  scenes  belong  two 
h«a<bi  of  local  marble  discovered  on  the  spot,  which  are 
very  striking  from  their  extraordinary  life  and  animation. 

I ufortunately  both  are  so  much  injured  that  they  can 
scarcely  be  made  intelligible  except  by  the  help  of  restor- 
ation ; we  therefore  engrave  one  of  them,  the  heliueted 
hood,  as  restored  by  a German  sculptor  (Fig.  35).  The 
strong  bony  frame  of  this  head,  and  its  depth  from  front 
*°  bock,  are  not  less  noteworthy  than  the  parted  lips  and 


deeply  set  and  strongly  shaded  eye ; tho  latter  features 
rnijart  to  the  head  a vividness  of  expression  such  as  we 
have  found  in  no  previous  work  of  Greek  art,  but  which 
sets  the  key  to  the  developments  of  art  which  take  place 
in  the  Hellenistic  age.  The  head  of  the  Calydonian  boar, 
which  was  found  at  the  same  time,  is  a curious  work  ; tho 
sculptor  has  transferred  to  the  representation  of  a boar  too 
much  of  his  special  style,  and  made  it  but  little  like  an 
actual  wild  beast.  Until  these  heads  were  found,  Scojiaa 
was  known  to  us,  setting  aside  literary  records,  only  as  one 
of  the  sculptors  who  hud  worked  at  the  Mausoleum.  But 
it  lias  now  become  possible  to  detact  his  style  in  many 
extant  statues,  such  as  the  Meleager  of  the  Vatican  and 
tik  Her  llery.  Jl  ]-  uls.,  |,y 

no  means  unlikely  that  Scopas  may  liave  had  a share  in  the 
carving  of  those  sculptured  pillars  from  the  4th-century 
temple  of  Artemis  at  Ephesus  with  which  the  spade  of 
Mr  Wood  enriched  the  British  Museum. 


Fio.  W.— Head  of  warrior,  (ntaml : lept. 


The  interesting  precinct  of  Aesculapius  at  Epidaurus 
has  furnished  us  with  specimens  of  the  style  of  an 
Athenian  contemporary  of  Scopas,  who  worked  ji  mot  bout, 
with  him  on  the  Mausoleum.  An  inscription  Brymxit. 
which  records  the  sums  spent  on  the  temple  of  Leocborot, 
the  Physician-god,  informs  us  that  the  models  Dam°Phoa- 
for  the  sculptures  of  the  pediments,  and  one  set  of  acro- 
teria  or  roof  adornments,  were  the  work  of  Timotheus. 
Of  the  pedimental  figures  and  the  acroteria  considerable 
fragments  have  been  recovered,  and  we  may  with  con- 
fidence assume  that  the  models  for  these  at  all  events  were 
by  Timotheus.  It  is  strange  that  tho  unsatisfactory 
arrangement  whereby  a noted  sculptor  makes  models  and 
some  local  workman  the  figures  enlarged  from  those 
models,  should  have  been  tolerated  by  so  artistic  a people 
as  the  Greeks.  The  subjects  of  the  pediments  apjjear  to 
have  been  the  common  ones  of  battles  between  Greek  and 
Amazon  and  between  Lupith  and  Centaur.  Wo  possess 
fragments  of  some  of  tho  Amazon  figures,  one  of  which  is 
here  engraved  (Fig.  36)  striking  downwards  at  an  enemy. 
Their  attitudes  are  vigorous  and  alert ; but  the  work 
shows  no  delicacy  of  detail.  Figures  of  Nereids  riding 
on  horses,  which  were  found  on  the  same  site,  may  very 
probably  lie  roof  ornaments  (acroteria)  of  tho  temple. 
We  have  also  several  figures  of  Victory,  which  probably 
were  acroteria  on  some  smaller  temple,  perhaps  that  of 
Artemis.  A base  found  at  Athens,  sculptured  w ith  figures 
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of  horsemen  in  relief,  hears  the  name  of  Bryaxi*,  and  was 
probably  made  hy  a pupil  of  his.  Probable  conjecture 
assigns  to  Leocharea  the  originals  copied  in  the  Gany- 
medes  of  the  Vatican,  borne  aloft  by  an  eagle,  and  the 
noble  atatue  of  Alexander  the  Great  at  Munich.  Thus 
we  may  fairly  say  that  wo  are  now  acquainted  with  the 


Flo.  30.— Amazon  flow  Eptriaunu. 


work  of  all  the  great  sculptors  who  worked  on  the 
Mausoleum — Seopoa,  Bryaxis,  Leochares,  and  Timotheus ; 
and  are  in  a far  more  advantageous  position  tlian  were 
the  archaeologists  of  1880  for  determining  the  artistic 
problems  connected  with  that  noblest  of  ancient  tombs.  „ 

As  regards  the  plan  and  architecture  of  the  Mauso-  beautiful  female 
leum,  contributions  have  been  made  by  Mr  Oldfield 
(Arxhctolo<fia,  1895-97),  and  Dr  Adler  (Da*  Miuuo-  | 
leum) : but  no  generally  accepted  conclusion  has  been 
reached.  Another  great  4th-century  artist,  Damophon  of 
Messctu’,  is  now  known  to  us  from  his  actual  works.  Ho 
set  up  in  the  shrine  of 
the  (Despcena) 

at  Lycosura  in  Arcadia 
a great  group  of  figures 
consisting  of  Deepoena, 

Demeter,  Artemis,  and 
the  Titan  Anytus.  Three 
colossal  heads  found  on 
the  spot  probably  be- 
long to  the  three  last- 
mentioned  deities.  We 
engrave  the  head  of 
Anytllt,  with  wild  dis- 
ordered hair  and  tur- 
bulent expression  (Fig. 

87).  Dr  Dorpfeld  has 
argued,  on  architectural 
grounds,  that  shrine  ami 
images  alike  must  be 
given  to  a later  time 
than  the  4th  century; 
and  in  consequence  some 
archaeologists  are  of 
Fm.  3T.-He*.i  of  Anyt«i«:  Lycwum.  opinion  that  Damophon 
must  have  worked  in 
the  Roman  age,  or  at  all  events  in  Hellenistic  times. 

U is  difficult  to  accept  this  view,  ltecause  Damophon  is 
ti  i n °f  tt*  author  of  a statue  of  the  City  of 

Thebes,  and  of  many  works  in  the  cities  established  in 
1 eloponnesus  at  the  time  of  the  Theism  hegemony  early 


in  the  4th  century.  We  prefer  to  retain  DuDOpbm 
as  a sculptor  of  the  4th  century,  and  even  find  no  gnat 
difficulty  in  reconciling  the  style  of  his  works  with  that 

date.  . . 

This  may  be  the  most  appropriate  place  lor  mentioning 
tho  remarkable  find  made  at  Sidon  in  1886  of  a number 
of  sarcophagi,  which  once  doubtless  contained  ? 
the  remains  of  kingB  of  Sidon.  They  are  now 
in  the  museum  of  Constantinople,  and  are 
admirably  published  by  Hamdy  Bey  and  T.  Rcin*h 
lUne  nccropfJe  rot/aJe  d »Suiony  1892-96).  The  mro 
phagi  in  date  cover  a considerable  period.  The  earlier  are 
made  on  Egyptian  models,  the  covers  shaped  row 10 
the  form  of  a human  body  or  mummy.  The  liter,  how- 
ever, are  Greek  in  form,  and  are  clearly  the  work  ol 
skilled  Greek  sculptors,  who  seem  to  have  been i e mjdoyed 
by  the  grandees  of  Fhomicia  in  the  adornment  of  their  1m* 
resting  places.  Four  of  these  sarcophagi  in  partied* 
claim  attention,  an.l  in  fact  present  us  wth  example! of 
Greek  art  of  the  5th  and  4th  centuries  in  several  of  its 
aspects.  To  the  5th  century  belong  the  *»  oft* 
Satrap,  the  reliefs  of  which  bring  before  us  ******* 
and  glories  of  some  unknown  king,  and  the  Ljcm i 
,,b»m  K>  called  from  it.  form,  which  reremhfa  l»t 
S found  in  Lycio,  and  which  » aUo 
reliefs  which  have  reference  to  the  deed,  of  thbro 
buried  in  the  tomb,  though  there  deed.  «> ."££5 
not  in  the  Oriental  manner  directly,  hat  in  th 
manner,  clad  in  mythological  forma  Totbe 
belong  two  other  sarcophagi.  One  of  there  i» 

Tomb  of  the  Mourn- 
ing Women.  On  all 
aides  of  it  alike  are 
ranged  a aeries  of 


Fig.  SR*  * 

Uani.ly  t%  RelMcl*.  “ 


figures,  separated  by 
Ionic  pillars,  each  in 
a somewhat  different 
attitude,  though  all 
attitudes  denoting 
grief  (Fig.  38).  The 
pediments  at  the 
ends  of  the  cover  are 
also  closely  con- 
nected with  the 
mourning  for  the 
loss  of  a friend  and 
protector,  which  is 
the  theme  of  the 
whole  decoration  of 
t he  sarcophagus.  We  sec  depicted  in  them  Attitude 

news  of  the  death,  with  the  results  m the  mo  ^ ^ 

of  the  seated  figures.  The  mourning  women  |»  . . Ui 
not  as  the  representation  of  any  persons  in  ] gnek 

generally  as  the  expression  of  the  feeling  <>  j^tic 

figures  arc  familiar  to  us  in  the  art  o 
school ; we  could  easily  find  parallels  o ^ \ye 

among  the  4th-century  sepulchral  relie  » 
can  scarcely  lx?  mistaken  in  attributing  in 

of  this  beautiful  sarcophagus  to  some  sci  I fuU  of 

the  school  of  Praxitelen.  And  it  is  * 0f 

probability  that  it  once  contained  t « Vj  wbo  *** 
king  of  Sidon,  who  ruled  al>out  38U  • •» 
prwrenoa  or  public  friend  of  the  Athenians.  ^ of 

More  celebrated  is  the  astonishing  ton*  jffiougb  it 
Alexander,  though  there  can  be  no  dou > ^lejcaoder, 
commemorates  the  victories  and  exp  01 , . rul* 

was  made  not  to  hold  his  remains,  hut  o-  tt]l  the 

of  Sidon  who  was  high  in  his  favour. 


monuments  of  antiquity  which  have  come 


down 


to  Q* 
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none  is  more  admirable  than  this,  and  none  more  charac- 
teristic of  the  Greek  genius.  We  represent,  in  two  lines, 
the  conqiosition  which  adorned  one  of  the  aides  of  this  sarco- 
phagus It  represents  a victory  of  Alexander,  probably 
that  of  Issus  (Fig.  39).  On  the  left  wc  see  the  Macedonian 
king  charging  the  Persian  horse,  on  the  right  his  general 
ftirtnctrio,  and  in  the  midst  a younger  officer,  jwrhaps 
Clettus.  Mingled  with  the  chiefs  are  foot-soldiers,  Greek 
and  Macedonian,  with  whom  the  Persians  are  mingled  in 
unequal  fray.  What  most  strikes  the  modem  eye  is  the 
remarkable  freshness  and  force  of  the  action  and  the 
attitudes.  Those,  however,  who  have  seen  the  originals 


have  been  specially  impressed  with  the  colouring,  whereof 
of  course  our  engraving  gives  no  hint,  but  which  is  applied 
to  the  whole  surface  of  the  relief  with  equal  skill  and 
delicacy.  There  are  other  features  in  the  relief  on  which 
a Greek  eye  would  have  dwelt  with  special  pleasure — the 
exceedingly  careful  symmetry  of  the  whole,  the  balancing 
of  figure  against  figure,  the  skill  with  which  the  result  of 
the  battle  is  hinted  rather  than  depicted.  The  composition 
is  one  in  which  the  most  careful  planning  and  the  most 
precise  calculation  are  mingled  with  freedom  of  hand  and 
expressiveness  in  detail.  The  faces  in  particular  show’ 
more  expression  than  would  be  tolerated  in  art  of  the 


previous  century.  We  are  unable  as  yet  to  assign  an 
author  or  even  a school  to  the  sculptor  of  this  sarcophagus; 
he  comes  to  us  as  a new  ami  striking  phenomenon  in 
the  history  of  ancient  art.  The  reliefs  which  adorn  the 
other  sides  of  the  sarcophagus  are  almost  equally  interest- 
ing. On  one  side  we  see  Alexander  again,  in  the  company 
of  a Persian  noble,  hunting  a lion.  The  short  sides  also 
show*  us  scenes  of  fighting  and  hunting.  In  fact  it  can 
scarcely  be  doubted  that  if  we  had  but  a clue  to  the 
interpretation  of  the  reliefs,  they  would  be  found  to 
embody  historic  events  of  the  end  of  the  4th  century. 
There  are  but  a few  other  works  of  art,  such  as  the 
Uaycux  tapestry  and  the  Column  of  Trajan,  which  bring 
contemporary  history  so  vividly  before  our  eyes.  The 
battles  with  the  Persians  represented  in  some  of  the 
sculpture  of  the  Parthenon  and  the  temple  of  Nike  at 
Athens  are  treated  conventionally  and  with  no  attempt  at 
realism;  but  here  the  ideal  and  the  actual  are  blended 
into  a work  of  consummate  art,  which  is  at  the  same  time, 
to  those  who  can  read  the  language  of  Greek  art,  a historic 
record.  The  portrait*  of  Alexander  the  Great  which 
up]iear  on  this  sarcophagus  are  almost  contemporary,  and 
the  mast  authentic  likenesses  of  him  which  we  possess. 
The  great  Macedonian  exercised  so  strong  an  influence  on 


j contemporary  art,  that  a multitude  of  heads  of  the  age, 
I Kith  of  gods  and  men,  and  even  the  |iortraitK  of  his 
successors,  show  traces  of  his  ty|K\  All  the  extant 
jiortraits  of  the  king  are  put  together,  in  a j<ainpk!et  by 
Dr.  Koepp. 

Period  P.  After  n.c.  320. 

Our  knowledge  of  the  art  of  the  age  succeeding 
Alexander  the  Great,  the  age  now  commonly  by  kistoriuus 
called  the  Hellenistic,  has  received  a great 
accession  since  1«75  through  the  systematic 
labours  directed  by  the  German  Archaeological 
Institute,  which  have  resulted  in  recovering  the  remains  of 
Pergamon,  the  fortress-city  which  was  the  capital  of  the 
dynasty  of  the  Phileteri.  Among  the  ancient  buildings  of 
Pergamon  none  was  more  ambitious  in  scale  and  striking 
in  execution  than  the  great  altar  used  for  sacrifice  to 
Zeus,  a monument  supposed  to  Ik?  referred  to  in  the 
phrase  of  the  Apocalypae  “ where  Satan's  throne  is.”  This 
altar,  like  many  great  sacrificial  altars  of  later  Greece,  whs  a 
vast  erection  to  which  one  mounted  by  many  steps,  and  its 
outside  was  adorned  with  a frieze  which  represented  on  a 
gigantic  scale,  in  the  style  of  the  2nd  century  D.C.,  the 
battle  between  the  Gods  and  the  Giants.  This  enormous 
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frieze  is  now  one  of  the  treasure*  of  the  Royal  Museums  of 
Berlin,  ami  it  cannot  fail  to  impress  visitors  by  the  size  of 
the  figures,  the  energy  of  the  action,  and  the  strong  vein 
of  sentiment  which  |madca  the  whole,  giving  it  a certain 
air  of  modernity,  though  the  subject  is  strange  to  the 
Christ  inn  world.  In  early  Greek  art  the  Giant*  where 
they  oppose  the  Gods  are  represented  as  men  armed  in  full 
panoply,  44  in  shining  armour,  holding  long  sjieurs  in  their 
hands,”  to  use  the  phrase  in  which  Hesiod  describes  them. 
But  in  the  Pergamcno  frieze  the  (limits  are  strange 
•-oinpounds,  having  the  heads  and  liodies  of  wild  and  fierce 
Imrburiuus,  sometimes  also  human  legs,  but  sometimes  in 
the  place  of  legs  two  long  serjicnts,  the  heads  of  which  take 
with  the  Giants  themselves  a share  in  the  liattle.  Some- 
times ulso  they  are  winged.  The  Gods  ap|iear  in  the 
forms  which  had  been  gradually  made  for  them  in  the 
course  of  Greek  history,  but  they  are  usually  accompuuicd 
by  the  animals  sacred 
to  them  in  cultus,  be- 
tween which  and  the 
serjient  - feci  of  the 
Giants  a weird  conduit 
goes  on.  We  can  con- 
jecture the  source 
whence  the  Pergainenc 
artist  derived  tho 
shaggy  liair,  the  fierce 
expression,  the  huge 
muscles  of  his  Giants 
(Fig.  40);  probably 
these  features  came 
originally  from  the 
Galatians,  who  at  the 
time  hail  settled  in  Asia 
Minor,  and  were  spread- 
ing the  terror  of  their 
name  and  the  rejiort  of 
their  savage  devasta- 
tions through  ull  Asia 
F»..  TO.-Oi.ot  ft™,  «„«t  .lur : r.Tfraoo.  Star.  Tfa  victory 
over  the  Giants  clearly 
stands  for  the  victory  of  Greek  civilization  over  Gallic  har- 
larisin  ; and  this  meaning  is  made  more  emphatic  because 
the  Gods  are  obviously  inferior  in  physical  force  to  their 
opponents,  indeed,  a large  proportion  of  the  divine  coni- 
lutants  are  goddesses.  Yet  everywhere  tho  Giants  are 
overthrown,  writhing  in  juiin  on  the  ground,  or  transfixed 
by  the  weapons  of  their  op]»oiients ; everywhere  the  Gods 
are  victorious,  yet  in  the  victory  retain  much  of  their  divine 
calm.  The  pa-ring  together  of  the  frieze  at  Berlin  has 
been  a labour  of  many  years,  and  is  even  yet  incomplete. 
Me  still  awuit  a find  ami  monumental  publication  of  it. 
801,10  4>f  tl,L*  K^'-ups  however,  have  become  familiar  to 
Students  from  photographs,  esjsvially  the  group  which 
represents  Zeus  slaying  his  enemies  with  thunderbolts,  and 
the  group  wherein  Athena  seizes  by  the  lniir  an  overthrown 
opponent,  who  is  winged,  while  Victory  runs  to  crown  her, 
and  beneath  is  seen  Gaia,  tho  earth-goddess  who  is  the 
im»ther  of  the  Giants,  rising  out  of  the  ground,  and 
mourning  over  her  vanquished  and  tortured  children. 
Another  and  smaller  frieze  which  also  decorated  the  altur- 
pJaee  gives  us  scenes  from  the  history  of  Teleplms,  who 
the  landing  of  the  army  of  Agamemnon  in  Asia 
• mor  and  was  overthrown  by  Achilles, 
which  — — # - 


made  by  Greek  artists  for  wealthy  Roman  amuUurs.  Ttr 
extensive  excavations  and  alterations  which  have 
taken  place  at  Rome  in  retent  years  have  been 
very  fruitful  in  this  way ; the  results  may  he  found 
(tartly  in  the  (Hiluce  of  the  Conservutori  on  the  Cajutoi, 
(tartly  in  the  new  museum  of  the  Tenne.  Among  recently 
found  statues  none  excel 
in  interest  some  bronzes 
of  large  size  dating  from 
the  Hellenistic  uge.  We 
engrave  (Fig.  41)  the 
figure  of  u seated  boxer, 
in  stale  somewhat  ex 
coeding  life.  Attitude 
and  gesture  are  expres- 
sive.  Evidently  the 
boxer  has  fought 
ulready,  and  is  awaiting 
a further  conflict.  His 
face  is  cut  and  swollen  : 
on  his  hands  ore  the  ter- 
rible castas,  here  made 
1 of  leather, ami  not  loaded 
with  iron,  like  the  cast  us 
described  by  Virgil.  The 
figure  is  of  astounding 
force ; but  though  the 
face  is  brutal  and  the 
expression  savage,  in  the 
sweep  of  the  limbs  there 
is  nobility,  even  ideal 
beauty.  To  the  last  the  Greek  artist  could  not  *t  t *■*« 
his  adiuinition  for  physical  perfection.  Another  brojitt 
figure  of  more  than  life-xize  is  that  of  a king  of  tie 
leniatic  ugc  .-landing  leaning  on  a rjwar.  He  i*  “h*0™  • 
mull-,  like  the  athletes  of  Fttlydcitow.  Another  wp 
bronze  presents  us  with  a Hellenistic  typo  of  Dionysus. 

Sculpture  of  the  Roman  age  has  not  in  rerent  y®** 
been  discovered  to  the  same  extent  Me 
, rather  by  a closer  ami  more  exact  study  of  mownw** 
already  known  tlian  from  the  discovery  of  f*1^®  ®!'D 
meat*.  The  columns  of  Tnijau  and  of  Antonina* 
been  re-published  in  a series  of  excellent 
(dates.  Many  provincial  monuments,  Mich  t • n*® 

tomb  at  S.  Rciuy,  the  arch  of  Iknevcntum,  the  mojm 
of  Adam  Klissi,  have  been  more  carefully  (*>  ^ 
Many  lulditions  have  lieen  made  to  our  already 
of  Roman  portraits,  and  the  gigantic  publication  { 
on  Greek  and  Homan  portraits  has  for  the  tir«  . , .L, 
together  the  necessary  materials  for  a . * • ’ 

arrangement  of  (xirtraits,  as  well  as  for 


Fk..  4L—  Brniue  t*w<*r : Rr*|f-  *'f- 
/to  L4MiuVr  it*  lot  It-  *- 


quite  fragmentary,  is  put 


This 
together 


frie. 
by  Dr 


Stutfor'  °f  ,he  ^"nan® ArchiwJtogkd 

rn-u'of  Kome  ■“»  continually  produced  a 

luoughAnmi  iirt  o(  a11  !«>■*.  l«tly  origin,!, 

S Gree*®  conquering  generals,  partly  copies 


Unfortunately,  at  present  the  gnat  mass  of  I”1”*1"’ 
Greek  and  Roman,  have  to  be  laliellcd  “unknown  p • ^ 
In  Italian  and  other  museums  it  Inw  been  e..l.U\  ^ 
assign  names  to  jiortraits  for  reasons  which  wi 
investigation.  Bernoulli's  p.  on 

ever,  a scientific  work;  a similar  trork  by  ^ 

Greek  iconography  is  now  in  course  of  Puo  lc*  .i.r 
book  of  Visconti  is  quite  out  of  date  and  nn^rus  ^ 
The  most  imjxirtant  discover}’  at  Pompeii*  ‘ 
last  quarter  of  a century,  has  been  that  o | ^ 

Vcttiorum,  a house  whereof  the  walls  an?  1 or . 
an  unusually  important  series  of  jmiutiugs  Pj‘r  . w 
from  Greek  mythology,  partly  scenes  w K.  \rhill«  in 
glimpses  of  daily  life.  Among  the  former  - ^ 

•Seyros,  the  punishment  of  Diroe,  the  dost 
Da-dalus  and  Pasiphac.  Among  the  latter  wt  uWj 
not©  the  series  of  scenes  in  which  Cupids  ^ ,r^JimnK.jce, 
us  engaged  in  various  kinds  of  manufacture  an  -iBtf 
a Hellenistic  fashion  of  introducing  the  actus  i 
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not  too  litoral.  Other  puintingH  found  at  Home  range 
with  or  even  excel  those  of  Pompeii,  notably  the  re- 
markable wall  - paintings  representing  artificial  gardens 
with  shrubs  and  flowers,  which  have  been  found  at 
Prirua  Porta. 

The  whole  subject  of  Homan  art  luw  been  recently 
discussed  by  Prof.  WickhofF  of  Vienna  in  an  es»iy  trans- 
ited into  English  by  Mrs.  .Strong.  This  writer  claims 
for  the  art  of  Italy  and  of  Home  greater  independence  and 
more  importance  than  had  beeu  conceded  to  it  by  other 
writers.  He  regards  the  art  of  the  Augustan  age  as  the 
last  efflorescence  ot  the  Greek  creative  genius,  which  at 
that  time  had  iwvssed  by  a reaction  against  the  strained 
and  theatrical  tendencies  of  the  Pergamene  school  to  a 
somewhat  dry  and  insipid  naturalism,  a style  of  which  the 
portraits  of  Augustus,  the  reliefs  of  the  Ara  Paris  at  Koine, 
aud  some  of  the  j whitings  of  Pompeii  are  good  examples. 
Against  the  jejuneness  of  this  art  the  national  spirit  of 
Italy,  which  had  for  long  lieen  expressed  in  a series  of 
portraits,  lifelike  if  somewhat  coarse,  revolted  towards  the 
« nd  of  the  1st  century.  The  result  is  to  lie  observed  in 
the  portraits  of  the  Flavian  age,  which  are  far  more  vivid 
than  those  of  the  Csesars,  as  well  as  in  the  renturkahle 
reliefs  of  the  arch  of  Titus  ami  the  column  of  Tiujun.  In 
this  national  Roman  art,  Prof.  Wickhoff  does  not  hesi- 
tate to  see  illusiouism,  as  op|K>sed  to  the  typical  art  of 
Greece,  and  the  naturalism  of  the  early  empire.  Its  chief 
features  are  the  attempt  to  produce  a vivid  and  individ- 
ual effect,  often  worked  by  very  simple  means,  and  the 
continuous  method  of  representation  of  events,  a method 
according  to  which  successive  scenes  of  a transaction  follow 
one  auother  without  any  separation,  aud  the  actors  appear 
again  and  again  in  the  same  relief.  Thus  Trajan  appears 
eighty-five  times  over  in  the  continuous  scroll  of  relief 
w hich  adorns  his  column ; and  on  Roman  sarcophagi  the 
successive  scene*  of  a mythical  tale  follow  one  another 
without  division.  It  was,  according  to  Prof.  Wick-  j 
hoff,  from  illusionist  Roman  art  that  the  earliest  Chris-  l 
tian  art  took  its  origin ; hence  its  effects  lasted  far 
on  into  the  Middle  Ages.  It  is  evidently  impossible 
in  this  place  to  criticize  these  novel  views ; their  im- 
portance lie*  in  the  fact  tlust  they  are  perhaps  the 
first  attempt  to  set  forth  the  course  of  Homan  art  as 
a valuable  development  rather  than  as  a mere  process 
of  degeneration;  but  most  readers  will  think  that 
I>r  Wickhoff  overvalues  Roman,  and  undervalues  Greek  , 

(i*.  o.) 

Archangel.  See  Arkhangelsk. 
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Archbald,  a borough  of  Lackawanna  county,  Penn- 
syhaniu,  U.S.A.,  in  the  anthracite  coal  region  in  the  north- 
eastern J»rt  of  the  smte,  ou  several  railways.  P<ii*ulation 
(1890),  4032;  (1900),  5396. 

Arches,  Court  of  the The  court  of  the 

Arches  is  the  court  of  apj**|  of  the  archbishop  of  Canter- 
bury as  metropolitan  of  the  province  of  Canterbury  from 
all  the  consistory  and  commissary  court*  in  tho  province*, 
ami  its  decisions  are  in  most  cases  apjsailable  to  the  judicial 
committee  of  the  Privy  Council  (Sec  JSncy . Brit.  vol.  i:. 
!'•  37$.)  The  judge  (known  as  the  dean  of  the  Arches) 
WUH  until  1874  appointed  by  the  archbishop  of  Canter 
bury  by  patent  which,  when  confirmed  by  the  dean  and 
chapter  of  Canterbury,  conferred  the  office  for  the  life 
of  the  holder.  He  took  the  outh*  of  office  required 
by  the  127th  canon.  But  by  the  Public  Worship  Regu 
lation  Act,  1874  (37  and  38  Viet  c.  85),  the  two  arch- 
bishops  were  empowered,  subject  to  the  approval  of  tho 
sovereign  by  sign- manual,  from  time  to  time  to  appoint  a 
judge  for  the  purpose  of  exercising  jurisdiction  under 
that  Act,  and  it  was  enacted  (sec.  7)  that  on  a vacancy 
occurring  in  the  office  of  dean  of  the  Arches,  the  judge  so 
to  be  appointed  should  become  ex  officio  dean  of  the 
Arches.  In  this  way  the  late  I xml  Penzance  became 
dean  on  the  retirement  of  Kir  Robert  Phillimore  in 
1875.  Lord  Penzance  received  in  1878  a supplemental 
potent  as  dean  from  Archbishop  Tait,  but  did  not 
otherwise  fulfil  the  conditions  observed  on  the  appoint- 
ment of  his  predecessors.  On  Lord  Penzance’s  retire- 
ment in  1899,  hi*  successor,  Sir  Arthur  Charles,  was 
I appointed  dean  by  patent  from  tin*  archbishop  of  Canter- 
j bury,  ami  ho  took  the  oaths  of  office  according  to  the 
practice  before  the  Public  Worship  Regulation  Act.  He 
was  subsequently  and  separately  apjiointed  judge  under 
thut  Act. 

Under  the  Clergy  Discipline  Act,  1892  (66  aud  56  Viet.  c.  32, 
sec.  4)  an  appeal  lies  from  the  judgment  of  a consistory  court 
under  that  Act,  in  impact  of  fact  by  leave  of  the  appellate  court, 
and  in  respect  of  law  without  leave,  to  either  the  court  of  the 
Arches  or  the  judicial  committee  of  the  Privy  Council  at  the 
option  of  tho  ap]H-]htnt.  Under  the  Item- tires  Act,  1698  (61  aud 
62  \ let.  c.  48,  mb.  3 (4)),  the  official  principal  of  the  archbishop 
is  required  to  institute  a presentee  to  a bcue&ce  if  the  tribunal 
constituted  tinder  thut  Act  decides  that  there  is  no  valid  ground 
for  refusing  institution  and  the  bishop  of  the  diocese  not- 
withstanding fails  to  institute  him.  For  many  years  past 
there  has  Men  but  little  biudue.-*  in  tho  court  of  Arches.  On 
the  rare  occasions  when  a sitting  of  the  court  is  necessary, 
it  is  held  in  the  library  of  Lambeth  Palace,  or  at  the  Church 
Huust*  (L.  T.  D.) 


ARCHITECTURE. 


I.  Modern. 

Both  in  England  and  in  the  United  States,  the  last 
quarter  of  the  19th  century  was  a period  of  unusual 
interest  and  activity  in  architectural  development.  While 
other  nation*  have  been  content  to  carry  on  their  archi- 
tecture, for  the  most  part,  on  the  old  scholastic  lilies 
which  had  been  prevalent  since  the  Renaissance,  in  the 
two  countries  named  there  has  been  manifest  a spirit  of 
unrest,  of  critical  inquiry  into  the  basis  and  objects  of 
architecture ; an  aspiration  to  make  new  and  original 
creations  in  or  applications  of  the  art,  without  example 
in  any  other  period  in  the  modern  history  of  architecture. 
In  England,  the  “note” — heard  with  increasing  shrillness 
of  crttccndo  towards  the  very  last  year  of  the  century — 


has  been  the  cry  for  originality,  for  throwing  off  the 
• trammels  of  the  past,  for  rendering  architecture  more 
, truly  u direct  expression  of  the  conditions  of  practical 
| requirement  and  of  structure.  This  was  no  doubt  to 
i some  extent  the  effect  of  a reaction.  During  the  greater 
Jiart  of  the  century  architectural  strength  had  been 
spent  in  revivals  of  post  styles.  First  came  the  Greek 
revival,  of  which  the  lent  result  was  Kt  George's  Hall 
at  Liverpool  and  the  worst  the  formation  of  the  tower 
of  St  1’uncru.H  Church  in  London  by  piling  three  Greek 
temples  or  shrines  one  upon  another.  Then  followed 
the  Gothic  revival,  which  gained  on  immense  impetus 
from  the  fact  that  it  coincided  with  the  spiritual  and 
eccleaiological  revival  of  the  English  church — and  indeed 
it  is  rather  difficult  to  apportion  cause  and  effect  between 
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the  spiritual  and  the  architectural  revival.  At  all  event*, 
donee  temjda  rtfecimu*  vu  the  motto  of  the  day.  The 
land  van  covered  with  modern  mediaeval  churches,  and 
with  Gothic  town  balls  and  residences ; and  the  business 
of  restoring  cathedrals  was  carried  to  an  extent  which 
deprived  some  of  them  of  moat  of  their  value,  and  which 
an  after  generation  has  hod  to  regret  when  regret  was 
unavailing. 

It  was  iu  1809,  just  before  the  j»eriod  we  are  here 
dealing  with,  that  the  great  competition  for  the  Londou 
Law  Courts  took  place ; and  Street’s  building, 
completed  a few  yearn  afterwards,  was  the  last 
great  national  building  erected  in  the  revived  Gothic  style  j 
as  was  observed  shortly  after  its  completion,  it  was  “ the 
gruve  of  modern  Gothic  architecture,”  at  least  os  n-gurdwl 
important  secular  buildings.  Churches  indeed,  tip  to  the 
close  of  the  century,  continued  to  bo  built,  for  the  most 
part,  in  revived  Gothic ; but  this  was  owing  to  Hjxfiul 
clerical  influence,  which  saw  in  Gothic  a stylo  specially 
consecrated  to  church  architecture,  and  would  be  satisfied, 
us  a rule,  with  nothing  else.  Efforts  have  been  made 
by  architects  to  modify  the  mediaeval  church  plan  into 
something  more  practically  suited  to  modern  congrega- 
tional worship,  by  a system  of  reducing  the  side  aisles  to 
mere  narrow  }Kissuges  for  access  to  the  seats,  thus  retain- 
ing the  architectural  effect-  of  the  arcade,  while  keeping 
it  out  of  the  way  of  the  Heated  congregation ; and  there 
have  beeu  occasional  reversions  to  toe  ancient  Christian 
basilica  type  of  plan,  or  sometimes,  as  in  the  church  in 
Davies  Street,  London,  attempts  to  treat  a church  in  a 
manner  entirely  independent  of  architectural  precedent; 
but  in  the  main,  Gothic,  has  continued  to  rule  for 
churches.  Apart  from  this  special  class  of  building, 
however,  revived  Gothic  began  to  droop  during  the 
'seventies.  All  hud  Wen  copied  that  could  be  copied, 
and  the  result,  to  the  architectural  mind,  was  not  satis- 
faction but  satiety.  Gothic  began  to  1j«  regarded  as 
“ played  out."  The  immediate  result,  however,  was  not  an 
organized  attempt  to  think  for  ourselves,  and  make  our 
own  style,  but  a recourse  to  another  class  of  precedent, 
represented  in  the  type  of  early  18th-century  build- 
t4Qmen  ^fch  became  known  as  “Queen  Anne,” 

.-tun#. " ll,id  which,  like  Gothic  before  it,  was  now  to 
be  recommended  as  “essentially  English  ” as 
in  fact  it  is.  It  can  hardly,  however,  be  called  an 
architectural  style ; it  would  have  no  right  to  figure  in 


and  in  plain  materials,  in  many  cases  shorn  of  its 
columnar  features,  and  reflecting  faithfully  enough  the 
prim  rationalistic  taste  in  literature  and  art  of  the 
England  of  the  18tU  century.  Though  not  to  he  dignified 
as  a it  was,  however,  a recognizable  ami  consistent 
manner  in  building ; it  made  extensive  use  of  brick,  a 
material  inexpensive  and  at  the  same  time  very  well 
suited  to  the  English  climate  and  atmosphere;  and  it 
was  generally  carried  out  in  very  solid  proportions,  ami 
with  very  good  workmanship.  To  a generation  tired  of 
imitating  a gnat  style  at  seeoud  hand,  this  unpretending 
and  simple  model  was  a welcome  relief,  and  led  to  the 
erection  of  a considerable  number  of  modern  buildings, 
dwelling-houses  esjieetally,  the  obvious  aim  of  which  was 
to  look  as  like  18th-<x*iitury  buildings  as  possible.  A 
typical  example  is  the  large  London  house  by  Mr  Norman 
►Shaw,  at  the  comer  of  Queen’s  Gate  and  Impend  Institute 
Hoad.  The  Chelsea  Voafcry  Hall  (Fig.  1 ),  by  Mr.  Brydon, 
is  a good  example  of  a public  building  in  the  revived 
Queen  Anne  style. 

A change  of  front  from  copying  a great  style  like  the 
mediaeval,  to  copying  what  is  at  beat  a bastard  one, 
if  a stylo  at  all,  might  not  seem  to  promise  very  much 
for  the  emancipation  of  modem  architecture ; yet  there 
turned  out  to  be  one  element  of  progress  in  it,  resting 
on  the  fact  that  the  comparatively  simple  detail  of  the 
18th-century  buildings  formed  a kind  of  vernacular  of 
building  workmanship,  which  could  be  comprehended  and 
curried  out  by  good  artisans  as  a recognized  tradition- 
Now,  to  reduce  architecture  to  good  sound  building  and 
gixsl  workmanship  wcincd  to  promise  at  any  rate  a better 
basis  to  work  upon  than  the  mere  imitation  of  clfiMK  or 
mediaeval  detail ; it  might  conceivably  furnish  a iwvr 
start ing-poiut.  This  was  the  element  of  life  in  the  Qutvii 
Anne  revival,  and  it  had,  as  we  shall  sec,  an  influence 
beyond  the  circle  of  the  sjieeial  revivers  of  the  style. 
But  almost  coucuirently  with,  or  following  hard  upaii, 
the  “Queen  Anno ” movement  arose  the  idea  of  a modern 
architecture,  founded  on  a free  and  unfettered  treatment 
■if  the  materials  of  our  earlier  Renaissance  arehitecnire, 
as  illustrated  in  buildings  of  the  Stuart  period.  Tin* 
now  ideal  was  styled  “free  classic,”  and  it  gave  „ 
the  prevailing  tone  to  English  architecture  for  cuuii~” 
the  last  fifteen  years  of  the  century,  though  it 
hud  its  commencement  in  certain  characteristic  him 
a good  many  yearn  curlier  than  that.  In  18e»  ^ 
instance,  there*  arose  a comparative!) 
front  in  Lcadenhall  .Street,  under  the  ware 
of  “New  Zealand  Chambers"  (Pig-  -!■  ft“ 
designed  by  Mr  Norman  Shaw,  K.A. 
excited  more  attention,  and  had  more  mow 
once  on  contemporary  architecture  than  man) 
n building  of  far  greater  size  and  importance- 


This  represented  the  playful  and  picture*! 
possibilities  of  “free  classic.”  It*  more  • 
.strained  and  refined  achievements  were  tl  - 
exemplified  in  Mr  Bod  ley’s  design 


uny  w-.tk  itliut ruling  th-  K„.4t  uivhit.vtural  styles  of  the 
v;;.M  It  was  in  the  last  ,U,ug  of  the 

, ‘'T"'”  ■ an-loto.  t,„v  ,.f  tl„.  M or, lor 

1 ,,uJ  » lhr.-a.Hwre  «url:t.„„,  tlwiled  very  oimj.ly 


front  of  the  Lon.lon  School  lioarJ  0®«’ •|-1 
the  Thames  EmK.nkment  ;l  ft  .-om|arat.u 

3 ..mull  buiMing  which  also  cxercw-J  » ‘ . 

3 siilerahh-  inlluenw.  There  wen-  no  1 
here,  however,  hut  wb«t  ««l.l 
-irtr  jjjf  i Stuart  (or,  as  it  is  more  often  caw*, 

® _.  _1  bean)  architecture,  but  the  building.  *“•  ^ 

v B . . prominence  of  ita  architect  s 1 . ^ 

drew  attention  to  the  ?***"&% 
| style,  and  it  has  beeu  discovered  that 

' lmir  of  tb^  jirewnt  front: 

»(  the  bwildiflij.  iwt  *r 
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susceptible  of  a great  deal  of  original  treatment  hn«e<l 
on  Renaissance  element*.  Ah  an  example,  we  may  rite 
a street  front  built  some  twenty  years  Inter  by  another 
academician-architect ; viz.,  the  offices  of  the  (.'bartered 
Accountants  in  the  City,  by  Mr  J.  Belcher,  A.R.A.  More 
dignified  and  more  monumental  than  New'  Zealand 
Chambers,  more  original  than  the  School  Board  Offices, 
this  front  contains  some  details  and  a general  treatment 
which  may  bo  said  to  be  absolutely  new ; it  afford* 
another  example  of  a piece  of  street  architecture  which 
attracted  a great  deal  of  attention,  and  has  had  an  effect 


Fio.  t— NVw  Z<ftUnil  Ch-imtcr*.  (It.  M S***.  JtJ.] 

<piito  disproportionate  to  its  size  ami  importance  as  a 
building ; and  it  gives  a general  measure  of  the  progress 
of  the  “ free  classic  ” idea.  During  the  last  decade  of  the 
century  “free  classic*’  1ms  been  almost  the  recognized 
stylo  in  Knglish  architecture,  and  has  been  illustrated  in 
many  town  halls  ami  other  largo  and  important  build- 
ings, among  which  the  linjwrial  Institute  is  a prominent 
example. 

Concurrently  with  this  tendency  to  wan  Is  a free  classic 
style  there  has  arisen  another  movement  which  has  had 
a considerable  influence  already  on  Knglish  arclu- 
Art*111**  tecture,  and  which  will  probably  have  a further  in- 
fluence in  the  future,  viz.,  an  increased  perception 
of  the  importance  of  decorative  art* — sculpture,  {minting, 


mosaic,  Ac. — in  alliance  w ith  architecture,  and  of  the  archi- 
tect and  the  decorative  artist  working  together  and  in 
harmony.  This  is  no  more  than  what  has  long  been  under- 
stood and  acted  on  in  France,  but  it  has  been  a new  light  to 
modern  Knglish  architecture,  in  which, until  a comparatively 
recent  period,  decorative  {minting  was  hardly  thought  of, 
ami  decorative  sculpture,  where  it  was  introduced,  was  too 
often,  or  indeed  generally,  the  mere  work  of  some  trading 
firm  of  masons.  But  of  lute  years  sculpture  has  taken 
a far  more  prominent  place  in  connexion  with  archi- 
tecture ; it  has  become  a habit  with  the  best  architects 
to  rely  largely  on  the  introduction  of  appro- 
priate and  symlM>lic  sculpture  to  add  to  the 
interest  of  their  buildings,  ami  to  associate 
with  them  eminent  sculptors,  who,  instead 
of  regarding  their  work  only  in  the  light  of 
isolated  statues  or  groups  for  the  exhibition 
room  and  the  art  gullery,  arc  w illing  to  give 
their  best  efforts  to  produce  high-class 
sculpture  for  the  decoration  of  an  urehi- 
toctural  design  which  forms  the  framework 
to  it. 

Notice  should  be  taken,  however,  of 
another  movement  in  Knglish  architecture 
during  the  closing  years  of  the 
19th  century'.  Reference  has  auuuhip*' 
already'  la*cn  made  to  one  idea  mcmi. 
which  prompted  the  culture  of 
the  “ Queen  Anne  ” type  of  architecture  : 
that  it  presented  a simple  vernacular  of  con- 
struction and  detail,  in  which  solid  work- 
manship W5is  a more  prominent  element 
than  elul*oration  of  what  is  known  as  archi- 
tectural style.  To  a small  group  of  clever 
and  enthusiastic  architects  of  the  younger 
generation  it  appeared  that  this  idea  of 
reducing  architecture  to  the  common-sense 
of  construction  might  be  carried  still 
further;  that  as  all  the  revivals  of  styles 
since  the  Renaissance  had  failed  to  give 
permanent  satisfaction  and  had  tended  to 
reduce  architecture  to  a learned  imitation 
of  the  work  of  former  cjwchs,  the  real 
chance  for  giving  life  to  architecture  as  a 
modern  art  was  to  throw  aside  all  the  con- 
ventionally accepted  insignia  of  architec- 
tural stylo — columns,  pilasters,  cornices, 
buttresses,  Ac.— and  to  begin  over  again 
w ith  mere  workmanship — wall-building  ami 
car|»entry  — ami  trust  that  in  process  of 
time  a new  decorative  detail  would  to 
evolved,  indebted  to  no  precedent.  The 
building  artisans,  in  fact,  were  collectively 
to  foke  the  place  of  the  architect,  and  the 
form  of  the  building  to  be  evolved  by  a 
natural  process  of  growth.  This  was  a 
favourite  idea  also  with  William  Morris,  who  insisted 
that  medieval  art— the  only  art  which  ho  recognized  aa  of 
any  value  (Greek,  ltoiuan,  and  RenamauKC  being  alike 
contemptible  in  his  eye.*)— was  essentially  an  art  of  the 
■ motile,  and  that  in  fact  it  was  the  modern  architects  who 
stood  ill  the  way  of  our  having  a genuine  architecture  of 
the  1 9th  century,  t onsidering  how  much  of  merely  formal, 
conventional,  And  soulless  architecture  ha*  been. pro- 
duced in  our  time  uuder  the  guidance  of  the  professional 
architect,  it  is  impossible  to  deny  that  there  is  an  dement 
of  truth  in  this  reasoning ; at  all  events,  that  there  have 
been  a g<-d  many  modern  architects  who  have  done  more 
harm  than  good  to  architecture.  But  when  we  come  to 
follow  out  this  reasoning  to  its  logical  results,  it  is 
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olivkttw  that  there  arc  serious  (laws  in  it.  Morris's  idea 
that  nirtli.'ival  an-hitwtnre  alone  -was  worthy  the  name, 
we  may,  of  course.  dismiss  at  once  ; it  was  the  jirejudiix1 
of  a man  of  genius  whose  aymijathies,  l«>th  in  matters 
social  and  artistic,  were  narrow.  Nor  can  wo  regard 
the  media*™!  cathedrals  as  artisan’s  architecture.  The 
name  of  “ architect  ” may  liare  l»*en  unknown,  hut 
that  the  i»ersonage  was  j He. sent  in  some  guise,  the  very 
individuality  and  variety  of  our  Knglish  cathedrals  attest 
Peterborough  front  was  no  mere  mason's  conception. 


Fit*.  3. — American  Tyj**  of  C(*uitr,v4iou*e  ArcbiU-etuxi*. 

And  when  we  come  to  consider  modern  conditions  of 
building,  it  is  perfectly  obvious  that  with  the  complicated 
practical  requirements  of  modem  building.  In  regard  to 
planning,  boating,  ventilation,  Ac.,  the  planning  of  the 
wlmle  in  a complete  set  of  drawings  before  the  bn  tiding 
is  lx?gun,  is  an  absolute  necessity.  We  are  no 
longer  in  mediaeval  times ; modern  conditions  require 
the  modem  architect.  The  real  cause  of  failure,  as  far 
as  modem  architecture  is  a failure,  lies  partly  in  the 
fact  that  it  is  practised  too  mitt'll  as  a profession  or 
business,  too  little  as  an  art : partly  in  the  deadening 
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effect  of  public  indifference  to  art  in  Britaiu.  If  the 
public  really  desired  great  and  impressive  works  of 
architecture  they  would  have  them ; but  neither  tin* 
British  public,  nor  its  mouthpiece  the  Government,  care 
anything  about  it.  Their  highest  ambition  is  to  get 
convenient  and  economical  buildings.  And  as  to  the 
theory  of  the  new  school,  that  we  should  throw  over- 
board all  precedent  in  architectural  detail,  that  is 
intellectually  iuqtossibh*.  We  are  not  made  so  that  we 
can  invent  everything  dr  mono,  or  escape  the  effect  on 
our  minds  of  what  lias  preceded  us  ; the  attempt  win 
only  lead  to  lialdneas  or  eccentricity.  Every  great  style 


of  architecture  of  the  post  has,  in  fact,  been  evolved  from 
the  detail  of  preceding  styles;  and  some  of  the  ablest 
and  most  earnest  architects  of  the  present  day  arc, 
indeed,  urging  the  desirability  of  clinging  to  traditional 
forms  in  regard  to  detail,  as  a means  of  maintaining  the 
continuity  of  the  art.  This  does  not  by  any  means  imply 
the  absence  of  original  architecture : there  is  scope  for 
endless  origination  in  the  plan  and  the  general  design  of 
a building.  The  Westminster  House#  of  Itoliament  (oiw 
of  the  greatest  buildings  of  modem  times),  is  ft  prominent 
example.  The  detail  is  a reproduction  of 
Tudor  detail,  forced  upon  the  architect  by 
order  of  the  Government ; the  plan  and 
the  general  conception  nre  absolutely 
original,  and  resemble  those  of  no  other 
pre-existing  building  in  the  world. 

It  is  necessary  to  take  account  of  all 
these  movements  of  opinion  aod  principle 
In  English  architecture  to  up-  ^ 
prectate  properly  its  position 
and  prospects  at  the  time  with  sute*. 
which  we  are  here  dealing. 

Turning  now  front  England  to  the  Emu’ll 
States,  which,  as  already  observed,  is  the 
only  other  important  country  in  which 
them  has  been  a general  new  movement 
in  architecture,  w find,  singular  to  say, 
that  the  course  of  development  has  in 
America  been  almost  the  reverse  of  what 
Iias  taken  place  in  England.  The  rapidity 
of  architectural  development  in  America, 
it  may  be  observed,  during  the  la*t 
quarter  <>f  a century,  has  l»cen  something 
astonishing ; there  is  no  parallel  to  it  anywhere  else. 
Some  thirty  years  ago,  or  even  less,  the  currently  •***!*” 
architecture  of  the  American  Republic  was  little  more  .in 
it  bad  repetition  of  the  English  Gothic  and  Giftin’ 

1 of  revived  architecture.  At  the  present  day  no  nation, 
except  perhaps  France,  takes  80  keen  an  interest  in  nrm- 
tecture  and  produces  bo  many  noteworthy  buildings , »*« 
it  may  lie  observed  that  in  the  States  the  pn  die  am 
official  authorities  seem  really  to  have  wane  cnthUMiuj® 
the  subject,  and  to  desire  fine  building*.  But  the  8 ,r”  .* 

I of  the  dry  bone*  began  in  America  where  it  m**  » 
England.  The  first  symptoms  of  a 
original  spirit  ojierating  in4  * ,,,c  , 

architecture  showed  themselves  in  doroertu 
architecture,  in  town  and  country  non*** 
the  latter  esjiecialiy ; and  the  fenn  n k 
the  movement  took  was  a desire  to 
conventional  architectural  detfti  ,l*H 
return  to  the  simplest  form  of  mere  wt* 
inn;  rock-faced  masonry,  sometime* 
materials  picked  up  on  the  site,  c un’^- 
which  were  plain  shafts  of 
brickwork;  woodwork  -simply 
squared;  but  the  whole 
view  to  picturesque  effect  (lugs.  3 a*  *b 
This  form  of  American  house  became  au  inmleti  »n 
course  of  modem  architecture ; it  even  had  a rec°^1-1 
i influence  on  English  architects.  About  the  same  11  ^ 

1 impetus  of  a more  special  nature  was  giien  ^ * n>V 
: architecture  by  a man  of  genius,  the  late  H.  H._  11  ■ • , 

I who,  falling  Kick  on  Romanesque  and  fplItt 

1 architecture  as  a somewhat  unworked  neia,  i 
them  a type  of  architectural  treatment  so  d»s  \*j,at 
own  (though  its  origin**  were  of  course  quite  tnw«  ‘ 7^  . 
he  came  very  near  the  credit  of  having  persona  y j ^ 
a style;  at  all  events  he  invented  a manner,  wine  1 
Iar1y4.lv  ’ultinrrvl  n n. ) ini  if.it,*, I that  fur  wane  or 
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years  American  architecture  showed  a distinct  tendency  to 
become  “ Richardsoncsqucs  ” (Fig.  5,  see  Plate).  As  with 
all  architectural  fashions,  however,  people  got  tired  of  this, 
and  the  influence  of  another  very  able  American  architect, 
the  lute  R.  Morris  Hunt,  who  had  received  his  educa- 


Ficj. 7. — JUuerieM  Mokrn  Huh  BuiliiiRjf  (Aiawie»o  Surely  Oo,, 
New  Vwk^ 


tion  ut  the  tfcole  de$  Beaux -Arts  of  Fiance,  coupled 
per  ha]  m with  the  proverbial  philo-Uallic  tendencies  of  the 
modern  American,  led  to  the  American  architects,  during 
the  last  decade  of  the  century,  tlirowing  theinselve«  almost 
entirely  into  the  arms,  as  it  were,  of  France  ; seeking  their 
education  as  far  as  possible  in  Ravin,  and  adopting  the 
theory  and  practice  of  the  Ecole  dcs  Beaux-Arts  so  com- 
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pletely  that  it  is  often  impossible  to  distinguish  their 
designs,  and  even  their  methods  of  drawing,  from  those  of 
French  architect*  brought  up  in  the  strictest  regime  of  the 
“ jficolc.”  By  this  French  movement  the  Americana  have, 
on  the  one  hand,  shared  the  advantages  and  the  influence 
of  what  is  undoubtedly  the  most  complete  school  of  archi- 
tectural training  in  the  world ; but,  on  the  other  hand, 
they  have  foregone  the  opportunity  which  might  have 
l>een  afforded  them  of  developing  a school  or  style  of 
their  own,  influenced  by  the  circumstances  of  their  own 
requirements,  climate,  and  materials.  Fig,  6 (see  Plate) 
shows  an  example  of  recent  American  architecture  of 
the  Eumjiean  classic  type.  Thus,  in  the  two  countries 
which  during  the  last  quarter  of  a century  have  shown  the 
most  activity  and  restlessness  in  their  architectural  aspira- 
tions, and  given  the  most  original  thought  to  the  subject, 
England  has  constantly  tended  towards  throwing  off  the 
yoke  of  precedent  and  escaping  from  the  limits  of  a schol- 
astic style  ; while  America,  commencing  her  era  of  archi- 
tectural emancipation  with  an  attempt  at  first  principles 
and  simple  but  picturesque  building,  has  ended  by  a 
pretty  general  adoption  of  the  highly-dcvelojied  scholastic 
system  of  another  country.  The  contrast  is  certainly  a 
curious  one.  Only  one  original  contribution  to  the  art 
has  been  made  by  America  in  recent  days — one  arising 
directly  out  of  practical  conditions,  viz.,  the  “high 
buildings  M in  cities  ; a form  of  architecture  which  may  Ihj 
said  to  be  due  directly  to  the  fact  that  New  York  is  built 
on  a i ten  insula,  and  extension  of  the  city  is  only  jtoewiblo 
vertically  and  not  horizontally.  The  tower-like  buildings, 
served  internally  by  lifts,  to  which  this  condition  of  things 
has  given  rise  (Fig.  7),  form  a really  new  contribution 
to  architecture,  and  have  been  handled  by  some  of  the 
American  architects  in  a very  effective  manner  ; though,  un- 
fortunately, the  rage  for  rapid  building  in  the  cities  of 
the  States  has  led  to  the  adoption  of  a system  of  running 
up  such  structures  in  the  form  of  a steel  framing,  cased  with 
a mere  skin  of  masonry  or  terra  cotta  for  apiwarance’  sake, 
which  in  reality  dej*ends  for  its  stability  on  the  steel 
framing.  This  is  not  only  a false  system  of  architectural 
design,  but  may  probably  prove  to  be  a dangerous  form  of 
building.  It  must  be  adniittod,  however,  to  be  a new 
contribution  to  architecture,  and  renders  New  York,  as 
seen  from  the  harbour,  a “ towered  city  ” in  a souse  not 
realized  by  the  ]wet. 

Some  sketch  of  the  state  of  architectural  thought  or 
endeavour  in  England  seemed  essential  to  the  subject, 
since  it  is  there  that  what  may  be  called  the  philosophy  of 
architecture  has  been  most  debated,  and  that  thought  has 
had  the  most  obvious  and  most  direct  effect,  on  architect  ural 
stylo  and  movement.  That  this  has  Ijeon  the  caw  has  no 
doubt  been  largely  duo  to  the  influence  of  Buskin,  who, 
though  his  architectural  judgment  wum  ou  many  points 
faulty  and  absurd  in  the  extreme,  had  at  any  rate  the 
effect  of  setting  jieople  thinking—  not  without  result.  In 
other  countries  architecture  continued  to  pursue,  up  to 
the  clow  of  the  century,  the  scholastic  ideal  impressed 
upon  it  by  the  Renaissance,  without  exciting  doubt  or 
controversy  unless  in  a very  occasional  and  partial  manner, 
and  without  any  changes  ‘save  those  minor  ones  arising 
from  changing  habits  of  execution  and  use  of  material. 
In  Germany  there  ap]>ears  to  be  a certain  tendency  to  a 
greater  freedom  in  the  use  of  the  materials  of  classic 
architecture,  a certain  relaxation  of  the  bonds  of  scholasti- 
cism ; but  it  has  hardly  assumed  such  proportions  a»  to  be 
ranked  as  a new  movement  in  architecture. 

Turning  from  the  critical  to  the  historical  aspect  of  the 
subject,  we  find  that  in  England  the  chief  activity  has 
been  in  public  buildings  and  in  street  architecture.  As 
already  observed,  church  architecture  has  for  the  most 
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part  followed,  under  clerical  influence,  the  old  lines  of  the 
mediaeval  revival ; and  there  have  been  comparatively 
fewer  churches  built  than  in  the  middle  portion 
e tl;ntur>’>  nor  baa  the  general  interest  in 
cbarcbeM.  church  architecture  been  of  late  by  any  means 
what  it  was  during  the  earlier  revival,  the 
enthusiasm  of  which  has  in  fact  to  a great  extent  burned 
itself  out  There  are,  however,  some  incidents  worth  Hjieeial 
notice.  The  building  of  a new  cathedral  is  an  event 
which  stands  alone  in  modern  England.  It  is  true  that 
Truro  Cathedral,  designed  by  the  late  Mr  Pearson,  RJL,  is 
not  completed,  but  it  has  been  carried  further  towards 
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completion  than  was  first  hoped,  and  is  perhaps  the  most 
remarkable  and  most  successful  example,  in  a scholastic 
sense,  of  revived  Gothic,  being  internally  almost  (if  one  may 
say  so)  more  mediaeval  than  a mediaeval  cathedral  itself,  as 
far  as  detail  is  concerned,  though  not  without  original 
features,  and  externally  showing  the  distinct  impress  of 
its  architect’s  special  feeling.  One  may  regret  that  a great 
modem  cathedral  should  not  have  been  planned  and  de- 
signed on  more  modern  lines  ; but  it  is  a study  in  Gothic 
which  sjjcaks  the  thorough  capacity  and  knowledge  of 
its  architect,  and  which  no  other  country  could  have  pro- 
duced. Some  of  Mr  Pearson’s  parish  churches,  as  those  of 


P”1-  S.— Interior,  St  Clnrr  n.  IJvi-rpoot.  (Uiuim/v •.<«.) 


Red  Lion  Square  and  Kilhurn,  London,  are  among  tl 
best  anil  most  striking  rnudern  buildings  of  their  typ 

The  addition  of  new  naves  to  two  niediievul  churches tin 

of  Bristol,  by  Street,  that  of  St  Saviour's,  Southwark,  1 
Jjlnmficld,  is  an  interesting  achievement,  and  in  these  cas, 
the  use  of  revived  Gothic  was  quite  justified,  for  reasoi 
' architectural  consistency,  in  o|i|iositiou  to  such  woi 
limy  Is,  mentioned  the  curious  ami  characteristic  incidei 
,,  , ";l,viry  "f,«t  Albans  Abbey  (now  St  Alla, 
t atUedr.il).  one  of  the  most  interesting  and  most  valnab 
of  the  aneicnt  uiedneval  monuments  of  the  country,  ini 
n lawyer  with  » taste  for  pl.  yi, 

the  architect,  the  fuct  of  his  providing  the  funds  lii, 
apparently  accepted  by  public  opinion  as  a quite  sufficiei 


reason  for  allow  ing  him  to  do  what  he  liked  with  a n 
m_'  \\ lii-.  li  is  i national  j»osscitsi«in.  There  is  proba  >y 
other  civilized  country  in  which  such  a proceeding  *° 
be  iMMsible.  Among  other  events  connected  *1  * 

much -vexed  question  of  restoration  may  be  me»tto_ 
the  repairing  of  the  north  transept  of  Westminster-  i 
by  Mr  Pearson  ; in  this  case  an  excusable  proctwmg, 
the  archaeological  an  well  as  architectural  value  o 
facade  bad  already  been  entirely  destroyed  by  loti  ** 
tion  earlier  in  the  century,  and  Mr  IVarsou 
stituted  go»>d  modem  Gothic  for  lnid.  The  .A  _ 
and  rebuilding  of  the  up|H*r  j>ortion  of  the  front  of  e 
borough  Cathedral,  rendered  absolutely  necessary 
account  of  its  structural  condition,  will  be  long  nin 
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U*red  on  account  of  the  opposition  raised  against  it  by  f understand  the  practical  necessity  of  the  cur-.  The  last 
archeologists,  who  were  unable,  or  did  not  choose,  to  • years  of  the  19th  century  witnessed  the  progress  to  cn 


I ii».  v. — LxlcfHW,  Ku^l  mb  Clinrcb-  lAiwri  IlrtvAv.) 


Fin.  Imperial  In*tltn1«.  Wlrntt.) 


advanced  stage  of  the  most  remarkable  piece  of  English 
church  architecture  of  the  period,  tho  Roman  ('atholic 
Cathedral  at  Westminster,  by  Mr  Bentley ; a building 


which  is  not  a Gothic  revival,  but  goes  back  to  earlier 
(Hvrantine)  i>recedents;  not,  however,  without  a consider- 
able element  of  novelty  ami  originality  in  the  design. 

S.  f.  — 7S 
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In  ordinary  church  architecture,  though  there  it*  still  a 
good  deal  of  mere  imitation  mediaeval  work  carried  out, 
we  have  not  boon  without  example*  of  a new  and  original 
application  of  Gothic  materials.  The 
interior  of  the  church  of  St  Clare,  Liver- 
pool, by  Mr  Leonard  Stokes  (Fig.  8),  is  a 
good  example  of  the  modified  treatment 
of  the  three -aisled  mediaeval  plan  already 
referred  to,  the  side  aisles  being  reduced 
to  passages ; and  also  of  the  tendency  in 
recent  years  to  simplify  the  treatment  ol  — « 

Gothic,  in  contrast  to  the  florid  and  over- 
carvr-d  chureh«s  of  the  Gothic  revivnl  " 

The  churches  of  Mr  Brooks  havo  shown 
many  examples  of  a solid  plain  treat 
ment  of  Gothic,  yet  with  a great  deal  of 
character  (Fig,  9) ; and  the  late  J.  I>. 

Bedding  built  some  showing  great  origin- 
ality ; among  which  the  interior  of  his 
church  of  the  Holy  Redeemer,  Clorken- 
wcll,  affords  also  an  interesting  example 
of  the  modem  free  treatment  of  forms 
derived  from  classic  architecture. 

In  the  architecture  of  public  buildings 
onn  of  thtj  earliest  incidents  in  the  period 
was  the  completion  of  thu  Alljert  Hall, 
which,  though  the  work  of  an  engineer,  and 


with  a solid  masonry  dome,  instead  of  a huge  dish-coser 
of  glass  and  iron,  there  would  have  been  little  to  find 
fault  with  in  its  general  conception.  It  was  also  the 
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first  modern  English 
building  of  importance 
to  be  decorate  1 
externally  with  bam„n 

symbolical 
figure  composition,  in  d* 
RhaiK;  of  the  large  fw» 
b a coarse  mosaic  of 
terra  cotta,  which  * 
carried  round  the  up]’5r 
portion  of  the  exterior. 
Connectod  with  thU, 

both  historically 
architectural  gTooptng. 
is  the  Albeit  Memorial, 
the  work  of  Scott,  in- 
tended  as  a 

a great  scale,  which  WM 
for  originality  and  beauty 
claims  more  credit  titan 
it  has  generally  recciw*. 
Its  worst  fault  is  that 
t ho  angle  piers  w*  *■» 
adequate  for  the  thrust 
of  the  arches,  winch  at® 
secured  by  concealed 
tie*.  Here  again 
an  early  (modem)  cS' 
ample  of  the  seulptw 
working  i»  ****** 
with  the  architect ; 
though  there  has  been* 

*7  . 1*-*  «n*rfel 


though  there  iw* 

1'lace  in  detail,  is  in  the  main  n linn  nml  non I greut  ailMiucc  in  English  si-uliiturc  during  the  l»d  '-’T-iill 
‘.Mral  ®#f*9p*““>  aI"J  » !,r,lrti''ld  mntM  (mushier  of  the  n-nturr,  uuirli  of  that  on  the  AlU-rt  Memom  * 
ilmonnal  «)  a,  a l.uildim-  for  mu.ind  jwrform-  ■ „„,„U  admiration  ; the  colossal  central  ftgnt* 

Had  ,u  eoii'inii-ior  !««,  enough  to  roof  it  , out  of  scale  with  the  red.  Wing  unfortunately  the  ^ 
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portion  of  the  work.  The  subject  of  the  Government 
Offices  in  London  forms  in  itself  an  important  chapter  in 
recent  architectural  history.  The  Home  and  Foreign 
Office  block  was  finished  in  1874  : a sumptuous,  but  weak 


Kio.  14. — Oxibnl  Town  iln.ll.  (Han  ) 
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and  ill-planned  building  designed  by  Scott,  in  rifts  Minerni, 
in  a style  alien  to  his  own  predilections.  In  1K84  took 
place  the  groat  competition  for  the  War  and  Admiralty 
Offices  conjointly,  won  by  a commonplace  but  admirably 
drawn  design,  presenting  some  good  joints  in  planning. 


The  building  was  to  stand  between  Whitehall  and  St 
James’s  Park,  with  a front  both  wap.  The  competition 
came  to  nothing,  and  the  successful  architects  were  event- 
ually employed  to  build  the  new  Admiralty  as  it  now 
stands,  a mean  and  commonplace  building 
with  no  street  frontage,  in  which  economy 
was  the  main  consideration,  and  totally  dis- 
creditable to  the  greatest  naval  jxnver  in  the 
world.  In  1808-99  it  was  at  last  resolved 
to  build  a War  Office  and  other  ( Jovemment 
Offices  much  needed,  and  an  irregular  sito 
"pposite  the  Horse  Guards  was  selected 
for  the  War  Office  and  one  in  Great 
George  Street  for  the  others.  In  this 
case  there  was  no  conqietition,  but  the 
Government  selected  two  architects  after 
inquiry  as  to  their  works  (‘‘classic ’’archi- 
tecture Wing  a tine  q iid  non);  Mr  Young 
for  the  War  Office,  and  Mr  Brydon  for  the 
Great  George  Street  Hock.  The*  War 
Office  site  is  inadequate  and  totally  nn- 
symmctrical,  the  Wundarv  of  the  building 
Wing  settled  by  the  boumlary  of  the 
street  curl*,  and  tin?  inner  courtyards  will 
lie  of  very  mean  proportions  compared 
with  the  great  courtyard  of  the  Home  and 
Foreign  Office.  Both  architects  have  pro- 
duced grandiose  designs,  but  in  regard  to 
the  War  Office  at  least  the  Government 
have  thrown  away  a great  opportunity. 
Unfortunately,  throwing  away  great  op- 
portunities has  licen  the  history  of 
the  Government  buildings  ever  since  the 
Houses  of  Parliament,  a really  line  build- 
ing, was  completed. 

There  can  only  W further  enumerated  a 
few  of  the  more  inqiortant  buddings  carried 
out  in  Kngland  during  the  later  years  of  the 
19th  century,  and  mention  mnde  of  the 
general  course  which  architecture  has  taken 
in  regard  to  s|>ecial  classes  of  buildings. 
The  Natural  History  Museum  (Fig.  10,  see 
Plate),  completed  in  1881  by  Mr  Alfred 
Waterhouse,  may  stand  as  a tyjie  of  the 
taste  for  the  employment  of  terra  cotta, 
with  all  its  dangerous  facilities  in  orna- 
mental detail,  which  that  architect  soci- 
ally set  the  example  of.  Detail  is  ccrtuinly 
overdone  here,  but  the  building  is  strik- 
ingly  original ; a point  not  to  be  over- 
looked in  these  days  of  architectural  copy- 
ing. The  Inqierial  Institute,  the  result  of 
u competition  among  six  selected  archi- 
tects, represents  also  a type  of  architecture 
which  its  architect,  Mr  Collcutt,  may  W 
said  to  have  matured  for  himself,  and 
which  has  Wen  extensively  imitated  ; a re- 
lined variety  of  free  classic,  always  quiet 
and  delicate  in  detail,  though  perhaiis 
rather  wanting  in  architectonic  force  (Fig. 
11).  The  next  great  architectural  com- 
petition was  that  for  the  completion  of 
the  South  Kensington  Museum,  the  bare 
brick  exterior  of  which,  waiting  for  archi- 
tectural completion,  had  long  been  a 
national  disgrace.  The  conqietition  produced  some  fine 
and  striking  designs,  some  of  them  perhaps  more  so  tlmn 
the  selected  one  by  Mr  Aston  Webb,  whose  fine  plan,  how  - 
ever, justified  the  selection.  Another  competition  which 
excited  general  interest  was  that  in  1894,  for  the  rebuild- 
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ing  on  a country  site  of  Christ's  Hospital  Schools,  also 
gained  by  Mr  Webb  (in  collaboration  with  Mr  Ingress 
Hell),  by  a design  which,  in  its  arrangement  of  schoolhousc* 
in  detached  blocks  (Fig.  12),  but  in  a symmetrical  group* 
ing,  opened  up  a new  idea  in  public  school  planning,  and 
struck  a blow  at  the  picturesque  but  insanitary  quadrangle 
system.  Among  notable  public  buildings  of  the  i**riod 
ought  to  be  mentioned  Mr  Norman  Shaw’s  New  Scotland 
Yard,  built  in  a style  neither  classic  nor  Gothic,  but  par- 


taking of  the  elements  of  both  (Figs.  13  and  14,  we 
Flate);  a work  which  has  I'erhapO'cen  a little  om-[rai>c<i, 
just  as  it  has  been  very  superficially  condennud,  but 
which  is  a remarkable  example  of  novel  ami  picturesque 
design,  though  most  of  the  details,  taken  nqiamtelr,  are 
imitative. 

In  recent  years  there  has  been  a great  movement  or 
building  town  halls  ; towns  rather  vying  with  each  other 
in  this  way.  Of  late  nearly  all  of  those  have  been  canied 


out  in  «mn  variety  of  free  clnasic.  Among  the  more  im- 
l«.rtam  in  (mint  of  scale  is  that  of  Shcffiel.l,  by  Mr  Mount- 
foT'l  (I'tg.  15);  among  smaller  one.,  those  of  Oxford,  by 
■Mr  Hare  (Fir.  16),  ami  Oolehester,  l.v  Mr  lleleher,  are 
particularly  good  examples  of  iveent  architecture  of  this 
,l"4,f“ni"'r  distinguished  also  by  an  exceptionally  g,  .,| 
p an.  The  merit  of  excellent  planning  also  belongs  to 
(■'..ou  A n,  ;'W'  a";1  ,nKrr*»  lull’s  Birmingham  Law 
wh  r “i  ’erra-eotta  buildings  of 

"loilgli  pietmv..|iie  as  a whole. 
Among  public  halls  the  M Fwan  Hall  at  Ivlinbureh 

aZ;';;  ;n 1S!,s  £ r«3 

Anderson,  deserves  mention  as  one  of  t|,e  most  original 


■Igato  Hill. 

mid  most  carefully  designed  of  recent  building* 
Grant  Britain.  , . -.u 

The  various  new  buildings  erected  in  conncxw*  ^ 

the  University  of  Oxford,  those  by  Mr  T.  »•  ^ 

especially,  fonn  an  iinitortant  incident  in  modern  o 
architecture.  Mr  Jackson  has  succeeded  to  a.n-'i ' ' 
degree  in  designing  new'  buildings  which  are  in  w 
with  the  old  architecture  of  the  uniyerwty « > ^ 

times  |>erhap.s  a little  too  imitative  of  it,  but  a J 
lie  has  the  credit  of  liaving  addeil  rather  :n 

Oxford  without  sjioiling  it  ; while  his  school^  )lll<  1 ^ 
different  parts  of  the  country  have  a retinemen 
domesticity  of  feeling  which  i*  the  true  note  « • 
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architecture.  Among  buildings  of  an  educational  cla&s, 
the  move  iu  technical  education  has  led  to  the  erection  of 


of  the  building.  One  recent  hospital,  however,  that  at 
Birmingham,  by  Mr  Henman,  combines  architectural  effect 
with  the  latest  hygienic  improvements,  and  is  the  first  large 
hospital  in  Great  Britain  in  which  the  system  of  mechanical 
ventilation  lias  been  completely  and  consistently  carried  out. 

In  theatre  building  there  has  been  an  immense  improve- 
ment iu  regard  to  planning,  ventilation,  and  fire-proof  con- 
struction, but  little  to  note  in  an  architectural  sense,  since 
theatres  in  England  are  neverdesignod  byemincntarcliitects, 
the  financial  and  practical  asjtuets  l>eing  alone  considered. 

In  domestic  architecture  the  tendency  has  been  to  quit 
picturesque  irregularity  for  a more  formal  and  more  dignified 
treatment.  Such  u house  as  Mr  Norman  Shaw's  “ t.Vag- 
side,"  built  in  the  earlier  jairt  of  our  period  (Fig.  18),  how- 
ever its  picturesque  treatment  may  still  be  admired,  would 
hardly  be  built  now  on  a large  scale  ; its  architect  himself 
has  of  late  yeans  shown  a preference  for  a symmetrical  and 
regular  treatment  of  house  architecture,  sometime*  to  the 
extent  of  making  the  mansion  look  too  like  a barrack. 
In  street  architecture,  however,  the  tendency  luui  been 
towards  a more  characteristic  and  more  picturesque  treat- 
ment ; nor  is  there  any  class  of  building  in  which  the 
improvement  in  English  architecture  during  the  last. 

I quarter  of  a century  has  been  more  marked  and 
more  unquestionable.  Many  of  the  new  resident  in] 
streets  in  the  west  end  of  London  present  a really 
picturesque  enmnlte,  and  many  shops  and  other 
commercial  street  buildings  have  been  erected  wich 
admirable  fronts  from  the  designs  of  some  of  the  best 
! architects  of  the  day.  Mr  Norman  Shaw's  building  at 
| the  corner  of  St  James's  Street  and  Rill  Mall  was  one 
of  the  first,  and  is  still  one  of  the  best  examples  of 
modern  street  architecture.  As  later  examples  may  l»o 
cited  Mr  Collcuttfi  City  Bank  in  Ludgute  Hill  (Fig.  19), 
and  Mr  R,  Blomfield’s  narrow  house-front  in  Buckingham 
Gate  (Fig.  20).  The  introduction  of  sculpture  in  street 
fronts  is  also  beginning  to  receive  attention ; and  a 
simple  house -front  recently  erected  in  a London  street, 
from  thu  design  of  Mr  Beresford  Fite  (Fig.  21,  see 
Flute),  is  an  excellent  example  of  the  use  of  sculpture 
in  connexion  with  ordinary  street  architecture.  It  is 
significant  of  the  increased  attention  accorded  to  street 
architecture,  that  the  most  iuqtortaiit  architectural  event 
in  England  at  the  very  close  of  the  19th  century,  was 
\ the  outlay  of  £2000  by  the  London  Couuty  Council,  in 


a good  many  large  polytechnic  ami  similar 
institutions,  which  in  many  cases  have 
been  well  treated  architecturally ; the 
Northampton  Institute  ut  Clerkenwcll 
(Fig.  17).  by  Mr  Mount  ford,  being  per- 
haps one  of  the  boldest  and  most  effect- 
ive of  recent  public  buildings.  In  the 
building  of  hospitals  and  asylums  much 
has  been  done,  ami  great  progress  made 
in  the  direction  of  hygienic  and  practi- 
cal planning  and  construction,  but  tho 
tendency  hast  been  (perhaps  rightly)  to- 
wards making  this  practical  efficiency 
the  main  consideration,  and  reducing 
architectural  treatment  to  the  simplest 
character.  The  well-known  St  Thomas's 
Hospital,  at  Lambeth,  exemplifies  the 
treatment  of  hospital  architecture  at  the 
commencement  of  our  period ; the  separ- 

ate  (iaviliou  system  hud  been  already  . „ ~ . 

.i.j  * ..  , , . . ./  i?u,  „r  n.’.M  da  VIHb,  F»ri<c  A.  .-alle  F«i«t : U,  Nil  to  a uniter. 

adopted  on  practical  grounds,  but  the1  D, cSlsScEbtf;  E.  Grand  stalrcgw;  F, mils  *jm 

building  is  treated  in  a sumptuous  archi-  Secretary : ii,  Protact;  K,  Crenmittm  Ri«iw;  te  public  w ur« . m,  Ourmttr, 
tectural  style,  as  if  representing  so  inanv  * . 

detached  mansions;  a treatment  which  would  now  lx*  i fees  to  eight  architects  for  designs  for  the  front  of  a 
deprecated  as  an  expenditure  foreign  to  the  main  purpose  l proposed  new  street. 


C,  <!•* 

: G.  Ganatal 
X,  IVeuducl 
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Turning  to  the  Continent,  we  find  in  Franco,  still  the  lead-  ( {>ortaiit  events  in  connexion  with  architecture,  for  even 
ing  artistic  nation  of  the  world,  t fiat  the  art  of  architecture  the  tcnqiorary  buildings  erected  for  them  >h<«ueil  an 
ha*  liccn  in  a nrnst  flourishing  and  most  active  state  during  , amount  of  architectural  interest  and  originality  vhith 
the  last  quarter  of  a century.  It  is  true  that 

France  uot  ^u‘  *‘iite  variety  as  in 

modern  English  architecture,  nor 
have  there  been  the  same  discussions  and 
exjieriments  in  regard  to  the  true  aim  and 
course  of  architecture  which  have  excited 
»>  much  interest  in  England;  because  the 
French  architects,  unlike  the  English,  know 
exactly  what  they  want.  They  have  a 
“school"  of  architecture;  they  adhere  to 
the  scholastic  or  academic  theory  of  archi- 
tecture as  an  art  fouudctl  on  the  study  of 
classic  models  ; .uni  on  this  liusis  their  archi- 
tects nveive  the  most  thorough  training  of 
any  in  the  world.  This*  predominance  of  the 
academic  theory  deprives  their  architecture, 
no  doubt,  of  a good  deal  of  the  element  of 
Variety  and  picturesque  ness  ; a French  arehi 
toct  />ur  t in  fact,  never  attempts  the  pic- 
turesque, unless  iu  a country  residence,  and 
then  the  results  are  such  that  one  wishes  the 
attempt  had  not  been  made,  lint,  on  the 
other  hand,  modern  French  architecture  at 
its  I test  has  a dignity  and  a style  alxmt  it 
whi«  h no  other  nation  at  present  mithes,  and 
whi«  h goes  far  to  atone  for  a certain  degree  of 
sameness  and  repetition  in  its  motives;  and 
living  under  a Government  which  recognizes 
the  inqiortance  of  national  architecture,  and 
is  willing  to  Hjiciid  public  money  lilierully 
on  it  (with  the  full  approliation  of  its 


tlu.  -j.— E»'-l*  Ur  >|..|.M  )L»«-,  iWna.  (ffinnlq.) 

<•),  the  French  architects  have  opportunities  which 
'»li  ones  but  seldom  enjoy— the  predominant  » 
a uritish  Government  b":~"  — - *-  * 

k|*end  on  a pur  ‘ 

>ilions  of  1889  and 


aim 


— * J^tng  to  see  how  little  they 

a public  building.  The  two  - • 

1 1900 


great  IWis 
may  lie  regarded  ns  im- 


v.lir  <l*«  l'*ri;it«to«.  Hdtel  do  VUIf,  fWn*. 

roil  111  be  met  with  nowhere  el*, 
4. nil  whieh  in  each  ca*  l'  [r  "* 
in.uk  behind  it,  though  »>“  “ 
differem* ; for  while  in  the  I*19 
exhil.il ion  the  main  object  was  l» 
treat  tem|Kimry  «truetnres-im« 

and  conm-teand  terra  eotta— m*" 

mniisi;tiised  hut  artistic  manner, 
in  tin  we  ..f  the  1900  eihibitn® 
the  effort  n>  to  ' reale  anan-tn 
tertnral  cvmp  i(W  of  apparent  > 
iiioiiuiiient.il  structures  of  w ‘J*  1 
the  aetiuil  construction  »ws  dis- 

ioiimhI.  In  spite  of  some  em-ntn- 
citi. s the  amount  of  inventwn 
and  originality  shown  "i  t*» 
temimrarv  buildings  was  n»*«  «• 
marki.hle ; hut  fortunately  t» 
exhibition  left  something  more 
permanent  Itchind  it  »■ f*  * 
!,f  th.  two  Art-|«laces  and  the 
new  bridge  over  the  Set* 

ttvotw.Uces are trimu pit. ‘‘I  no* 

e lassie  arehitectnre : the  larpf  “ 
(by  MM.  Thomas  Isnn.  t.  and  Kcglane)  i*  to  nome ex  w 
apoilrd  by  the  apjsintttly  mu  voidable  gl*4*"  ' Hj 

smaller  one,  la  M.  Girault,  escapes  this  ilia*  ut  , ^ 
still  more  rclined  than  its  greater  ojijiositc.  is  ol*  ” 
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architectural  pylons,  with  their  accompanying  sculpture,  J 
which  Hank  the  entries  to  the  bridge,  are  worthy  of  the 


Pi<V  M. — Optfll  Cofjtique,  P*m.  (BrrnUr.S 


in  progress  for  many  years,  from  the  designs  of 
the  Lite  M.  Aliadie,  and  in  the  year  1900  was  still 
unfinished.  In  church  architecture  gener- 
ally France  has  not  shone  very  much 
during  the  latter  part  of  the  century; 
all  her  finest  modern  classic  churches 
date  from  before  the  war.  Among  smaller 
French  buildings  of  ]»eculiar  merit  may 
l>e  mentioned  the  Mus&j  Galliera,  in  the 
Frocadero  quarter  of  l\iris,  designed  by 
M.  Ginuin — a work  of  pure  art  in  archi- 
tecture such  as  we  should  nowadays  look 
for  in  vain  out  of  France  ; the  Jvcole  do 
Medeciue,  by  the  same  refined  architect 
(Fig.  25);  and  the  chajiel  in  Hue  Jean 
Goujon  (Guilbert),  erected  as  a memorial 
to  the  victims  of  the  Ixizuar  fire,  again  a 
notable  instance  of  a work  of  pure  thought 
in  architecture— a new  conception  out  of 
old  materials.  The  new  Ojiera  Comique 
(Bernier)  should  also  be  mentioned  (Fig. 
26),  the  rather  disup|>ointiiig  result  of  a 
competition  which  excited  great  interest 
at  the  time.  Street  architecture  has  been 
carried  out  of  late  in  Paris  in  a sumptu- 
ous style  (Fig.  27),  with  great  stone  fronts 


best  jicriod  of  French  llenaissancc.  Thus 
much,  at  least,  has  the  1900  exhibition 
done  for  architecture. 

At  the  beginning  of  our  jierhid  stands 
one  of  the  mast  iiiqjortant  of  iw>dern 
French  buildings,  the  Itoi*  Hotel  de 
Villa,  commenced  shortly  after  the  war, 
from  the  designs  of  MM.  Ballu  and 
Dcjierthes,  planned  on  an  immense  wale, 
and  on  the  stateliest  und  most  monu- 
mental lines  (Figs.  22,  23).  The  central 
block  is,  extenmlly,  a restoration  of  the 
old  Hotel  de  Ville,  the  remainder  carried 
nut  in  an  analogous  but  somewhat  more 
modern  style.  The  interior  has  been 
the  scene  of  sumptuous  pictorial  decora- 
tion, in  which  all  the  first  artists  of  the 
•lay  were  employed — unfortunately  in  too 
scattered  a manner,  and  on  no  pro 
dominant  or  consistent  scheme.  During 
the  |K*riod  one  of  the  most  characteristic 
architectural  efforts  of  the  French  has 
consisted  in  the  erection  of  the  various 
smaller  Hotels -de- ville  or  Mairies,  in  the 
city  aud  suburban  districts  of  the  capital ; 
as  at  htntin,  Lilas,  Suresnes,  and  in  vari- 
ous arrondissements  within  the  city  proper 
(Fig.  24,  see  Piute).  Nothing  shows  the 
quality  of  modern  French  architecture 
letter,  or  |ierhu|M  more  favourably,  than 
this  series  of  district  town  halls ; all 
have  a distinctly  mu»iri|ial  character  and  a 
certain  family  rcseinhlnnrc  of  style  amid 
their  diversity  of  details  ; all  are  refined 
*l*eeimens  of  pre-eminently  civilized  archi- 
tecture. Among  the  greater  architectural 
efforts  of  France  during  the  last  decade 
or  two  are  the  immense  block  of  the 
new  Sorbonne,  by  M.  Nenot,  a building 
sufficient  in  itself  for  an  architectural 
reputation  ; aud  the  great  church  of  the 
Sucre  Cceur,  overlooking  Paris  from  the  hill  of  Mont- 
martre, an  erection  of  such  monumeutal  massiveness 
as  we  never  ace  in  modern  England,  which  was 


KlO.  27.— Rxxmpl''  of  P»rl»  Strict  ArdUtcetam. 
and  a profusion  of  carved  ornament,  such  as  wc  know 
nothing  of  in  England  ; and  though  there  is  a rather 
monotonous  rejietition  of  the  same  style  and  character 
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throughout  the  new  or  newly-built  streets,  it  U iiupus-  , 
Bible  to  deny  the  effect  of  |>alatiul  dignity  they  inijKirt  , 
to  the  city.  In  the  matter  of  country  houaen  the  French 
architect  is  less  fortunate;  when  he  attempt*  what  he 
regards  us  the  rural  picturesque,  his  good  taste  seems 
entirely  to  desert  him,  and  the  motion  de  eampaynt  (Fig. 
28)  is  generally  a mere  riot  of  gimcrack. 

The  great  military  success  of  Germany  in  1870,  and 
the  founding  of  the  German  empire,  gave,  as  is  usual  in 


such  crises,  a decided  impetus  to  public  architecture,  of 
which  the  central  and  most  inqwrtant  visible  sigu  i» 
the  German  Houses  of  Parliament,  by  lYofessor  Qgmny 
\V allot,  whose  design  was  selected  in  a com- 
petition. There  is  something  essentially  German  in  the 
quality  of  this  national  building ; classic  architecture 
minus  its  refinement.  The  detail  is  coarse ; the  finish  of 
the  end  i>avilions  of  the  principal  front  absolutely  un- 
meaning— mere  architectural  rodomontade  ; the  central 


Flo.  a»  Interior,  U'SiwM  of  l^rlunu-iit.  Ueriin. 


cujxtla  of  glass  and  iron,  on  a square  plan,  proliably  the 
ugliest  centnd  feature  ou  any  great  building  in  Enrol*- ; 
and  yet  then-  is  undeniable  power  about  the  whole  thing  ; 
it  is  the  characteristic  product  of  a conquering  nation  not 
reticent  in  its  triumph.  The  interior  of  the  vestibule  is 
shown  in  Fig.  29.  The  new  cathedral  at  Ik-rlin,  by 
‘ Ihisclnlorff,  is  the  other  most  imi*>rtant  German 

work  of  tin:  |*eriod  (Fig.  30);  a building  very  striking 
, .y,,Ux,u‘J  ll*  but  absolutely  commonplace  in  its 

architectural  detail  ; school  classic  of  the  must  ordinary 
ty|*%  without  even  any  of  those  elements  of  originality 


huh  are  to  be  found  in  the  Hot** 
irioiu  feature  in  the  plan  (fig.  .*1)  “ 1 ,,rinci|«d 

one  of  any  eatla-dml  we  «...  avail.  k»  <• 
meml  entrance  at  the  side,  the  cud  eu  ru 
rved  for  a special  imperial  cortege  on  ^ 3tl 

re  cathedral  also  serving  the  sec°m  P { auritd 
uperial  mausoleum.  Theatre  building  t .reductions 

:i  very  largely  in  Oeniwny,  andjmiong  I . H tidb- 
it* Lessing  Theatre  at  Berlin  (F‘g.  3-)  ( c]*ubc 

»d  lleunicke)  is  a favourable  example  o nernau 

: its  best,  Ix'sidcs  King,  like  most  mown 
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theatres,  very  well  planned  (Fig.  33).  Hamburg  has  had 
its  new  munici(kal  buildings  (Herr  Orotjan),  a florid 
Renaissance  building  with  a central  tower,  showing  in  it* 
general  effect  and  grouping  a good  dead  of  Gothic  feeling. 
Mention  may  also  lie  made  of  the  new  Law  Courts  at 
Leipzig  (Herr  Hoffmann),  a building  with  no  more  charm 


j character  (Fig.  36,  ace  Plate),  in  a style  in  which  the 
I Gothic  element  is  prevalent,  though  the  central  feature  is 
a dome.  The  plan  (Fig.  37,  see  Plate)  i»  obviously  liasod 
on  that  of  the  Westminster  building  ; the  exterior  design, 
i however,  ha*  the  merit  of  clearly  indicating  the  jKieition  of 
j the  two  Chambers  as  jiart  of  the  architectural  design,  the 
I want  of  which  is  the  one  serious  defect  of  Barry's  noble 
; structure.  In  Italy  modem  architecture  is  at  a very  low 
ebb ; the  one  great  work  which  comes  within  our  fieriod 
has  been  the  building  of  the  fa^a«le  to  the  Duomo  at 
Florence,  from  the  design  of  the  late  De  Fabris,  who  did 
not  live  to  see  its  completion.  As  the  completion  in 
UKKlern  times  of  a building  of  world  wide  fame,  it  is  a 
work  of  considerable  interest,  and,  on  the  whole,  not 
unworthy  of  its  position  ; that  it  should  harmonize  quite 
satisfactorily  w ith  the  ancient  structure  was  hardly  to  lie 
expected.  It  was  probably  the  completion  of  this  facade 
which  led  the  city  of  Milan  to  start  a great  architectural 
1 competition,  a few  yean*  since,  for  the  erection  of  a new 
I facade  to  its  celebrated  cathedral,  not  because  the  fa^iide 
had  never  been  completed,  but  liecause  it  had  been 
sjioUed  and  patched  with  Lid  18th-century  work.  The 
ambition  was  a legitimate  one,  and  the  competition,  ojien 
to  all  the  world,  excited  the  greatest  interest  ; but  the 
young  Italian  architect,  Brentano,  to  whom  the  first 
premium  was  awarded,  died  shortly  afterwards,  and  other 
causes,  partly  financial,  led  to  the  poatjioneraent  of  the 


I’io.  2S.— Freoeli  '•  Maiaoii  <le  Cauipagne  * (mild  type.) 
about  it,  externally,  than  the  Berlin  Parliament  Houses, 
but  with  some  good  interior  effect*  (Fig.  34).  The  new 
Post  Offices  in  Germany  have  been  an  inqiortant  under- 
taking, and  are,  at  h11*  events,  buildings  of  more  mark 
than  those  in  England.  There  has  also  been  a great  deal 
of  new  development  in  street  architecture,  which  shows  an 
immense  variety,  and  a constantly  evident  determination 
to  do  something  striking  ; but  we  find  iu  it  neither  the 
dignity  of  Parisian  street  architecture  nor  the  refinement 
of  modern  London  work  ; there  is  an  element  of  the 
bombastic  about  it. 

No  modern  building  on  the  Euroi»ean  continent  is  more 
remarkable  than  the  Brussels  Law  Courts,  built  in  the 
early  years  of  our  jieriod,  from  the  design*  of 
wmtritB.  the  l*te  M.  Poelacrt,  an  original  genius  in 
architecture,  who  had  the  good  fortune  to  be 
appreciated  and  given  a free  hand  by  his  Government. 
The  design  is  based  on  classic  architecture,  but  with  a 
treatment  so  completely  individual  as  to  remove  it  almost 
entirely  from  the  category  of  imitative  or  revival  architec- 
ture ; somewhat  fantastic  it  may  be,  but  a*  an  original 
architectural  creation  it  stands  almost  alone  among 
modern  public  buildings.  In  Vienna  the  scholastic  classic 
style  has  been  retained  with  much  more  purity  and  refine- 
ment than  in  the  German  capital  (Fig.  35,  see  Plate). 
Buda|K-st,  on  the  other  hand,  which  has  almost  sprung 
into  existence  since  1875  as  the  rival  of  the  Austrian 
capital,  ha*  erected  a great  Parliament  building  of  florid 


Fw.  M.— Interior  of  Leipzig  U«  Court*.  (JTofnan.i.) 

scheme,  though  it  is  understood  that  there  i*  still  an 
intention  of  carrying  out  Brentano’s  design  under 
the  direction  of  the  official  architectural  dc]wrtment  of 
the  city. 

Authorities.— The  literature  of  architecture  as  a modem  art  in 
limited,  the  mod  important  publications  of  recent  time*  Wing 
mainly  devoted  to  the  study  ami  illustration  of  ancient  architecture. 
The  following,  however,  may  be  named James  f-ERorsaoje. 
Hixtorv  of  M<»hrn  Arthilecturr  (2nd  edition).  London,  Jnlin 
Murray,  ‘l 873. — T.  C».  Jackson.  JMmi  (Jothie  JreJifrefwre. 
London,  II.  S.  King.  1S7S.-J.  T.  Si.cKLrn.vr ait*,  i 

Pnrukdunha.  London.  1874.-L.  R.  Row>».  Sdu»! 

Min.  London.  John  Mum.}-,  1871.-J.  J.  Staves**.  U«*» 


Digitize 


602 


ARCHITECTURE 


The  rod  literature  of  modern  architecture,  bo* 
over,  i*  to  be  found  mainly  in  the  article  and 
illustrations  in  tho  best  periodical  architectural 
publication#  of  r&rioas  countries.  Among  these 
Italy  has  none  worth  mention,  and  France,  with 
all  her  architectural  enthusiasm,  has  had  no  tirrt- 
class  architectural  periodical  since  the  extinction, 
about  1 890,  of  the  Recur  gtotnU  de  I'Arekittdm , 
conducted  for  more  than  fifty  yean  by  the  late 
Cesar  Daly,  and  in  its  day  the  first  jxrrwdkal 
of  its  class  in  tho  world.  The  following  aw 
the  best  publications  at  present  :-Tfc  drefctor- 
tural  lltcord  (qaarterly).  H«w  York.  — The 
Architectural  Review  (montlily).  Boston,  U.lkA. 
_ The  AUgcmeine  Bamcitung  (quarterly), 
Vienna.— The  Berlin  Architekturvpe.lt  (monthly). 


Fjo.  SA-Berlio  OathedraL  OUuchdorf.) 


Fio.  SI.— Plan  of  Berlin  Cathedral. 


Architecture.  London,  Macmillan,  1880.— 
E.  K.  YioLLET-LE-Drc.  How  to  build  a House 
(translated  from  the  French}.  London,  1874. 
— Lectures  on  Architecture  (translated).  Lon* 
don,  1881. — II.  C.  Bruurrr.  Hospitals  and 
Asylum*  qf  the  World.  London,  Churchill, 
1892-93. — Professor  Oswald  Ki  ms.  Krnnktn- 
hduser.  Stuttgart.  1897. — E.  O.  Sachs. 
Modem  Opera- Houses  and  Theatres.  London, 
Batafnnl,  1897-99.  — E.  WTNDH.VM  TakN. 
The  Mechanics  qf  Architecture.  London, 
Crosby  Loakwood  and  Son,  1898. — R.  Normas 
Shaw,  R.A..  T.  G.  Jackson,  R.A.  (and  others). 
Architecture,  a Profession  or  an  Art  (a  collection 
of  OMaya).  London,  John  Murray,  1892.— 
M*.  H.  White.  The  Architect  and  his  Artists. 
London,  1892. — Architecture  and  Public  Build- 
ing* in  Paris  and  London.  London,  King  and 
Son,  1884.— II.  H.  Statbam.  Architecture  far 
Central  Readers.  London,  Chapman  and  lloll, 
1895.  — Modern  Architecture.  Loudon,  Chip- 
man  and  Hall,  1898. — Hkuumann  Mr  them  n 
Pic  Engtischc  Baukunst  der  Ucgenwart,  Berlin 
and  Leipzig,  1900. — Der  A itcn  itkkten 


1 to-  Tb  natty,  Berlin,  (Von  der  llude  and  Henuieke.) 

undaSm^lJf*1*154,  /krlin  Und  ,Scine  BauUn‘  Ik'rlin'  Ernst  I Berlin.  — The  Builder  (weekly).  London.  -L* 
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IL  Reck nt  Arch  .eo  logical  Discoveries. 

Archeological  research  since  1875  has  not  only  en- 
riched tho  museums  of  Europe  with  priceless  treasures, 
but,  by  the  adoption  of  a much  more  scientific  system  of 
excavation,  has  been  able  to  complete  and  rectify  the  dis- 
coveries of  earlier  explorers,  and  to  fill  up  the  gaps  in  the 
history  of  the  origin  and  development  of  the  earlier  archi- 
tectural styles.  In  two  of  these — viz.,  the  Egyptian  and 
the  Greek — the  researches  of  Professor  Flinders  Petrie  in 
Egypt,  and  of  Dr  Schliemann,  Dr  Dorpfeld,  and  Mr  Homolle 
in  Greece,  have  placed  tho  archaeological  history  of  architec- 
ture on  a surer  and  better-defined  basis  than  heretofore. 

Egyptian. 

Taking  the  earliest  structures  first,  we  learn  from 
IYofesaor  Flinders  Petrie’s  work  on  The  Pyramids  and 
Trmpfes  ofGi&h,  that  the  oldest  pyramid*  known  are  those 
of  Sakkara  and  Medum  (Meidoun),  and  there  were  not  only 


AA  OsiciiwuMastaba.  *“ll  Scau  Jwc«o>HWrcn. 

Fia,  1.— Pyramid  of  Modem  (Mridorni). 

of  different  construction  from  any  of  the  others,  but  when  the 
latter  was  completed  it  reached  the  form  afterwards  adopted  , 
in  the  true  pyramids.  The  kernel  of  the  .Sakkara  and  Medum  1 
pyramids  belong  to  the  class  known  as  mastaba  tombs.  The 
term  mastaba  (Arabic  for  u bench  ”)  has  been  given  to  the 
sloping-sided  tombs,  of  about  76*  angle  and  from  10  to  20 


feet  in  height  (Fig.  1 ).  In  their  origin  they  are  proixibly 
copies  in  stone  of  the  erode  brick  dwellings  of  the  Egyptians, 
the  walla  of  which  must  be  much  thicker  at  tin*  bottom 
than  at  tho  top,  to  carry  the  superincumbent  weight.  Doth 
the  pyramids  above  named  are  known  as  cumulative  or 
superposed  wastabas  1 — u,  successive  enlargements  have 
been  made  to  them,  having  been  after  each  completion  again 
enlarged  by  another  coat  of  rough  masonry  with  another 
fine  polished  casing  outside.  The  pyramid  of  Sakkara 
was  never  completed,  and  has  retained  the  etepjicd  form 
which  the*©  successive  casings  gave  to  it.  In  the  Medum 
pyramid  the  tower-like  appearance,  at  present,  of  the  centre 
portion  is  title  to  two  of  the  lower  enlargements  having 
fallen  away  (Fig.  2).  Before  the  final  casing  the  successive 
enlargements  had  resulted  in  seven  steps,  the  outer  angles  of 
which  were  pyramidal;  the  last  process  was  to  add  a smooth 
casing  to  one  elope  from  bane  to  top.  The  angle  thus 
formed  was  about  52°.  These  two  pyramids  are  the  only 
ones  built  in  this  way ; in  all  the  others  the  full  size 
was  settled  from  the  first,  though  a change  from  the 
original  size  seems  to  have  been  made  during  its  construc- 
tion, in  the  third  pyramid  of  Monkaura. 

From  Professor  Flinders  Petrie's  measurements  of  the 
Great  Pyramids,  the  original  dimensions  have  now  been 
ascertained  exactly.  The  external  dimensions  of  the 
first  pyramid,  that  of  Khufu,  are  755  ft  8 in.  as  the  mean  of 
the  four  sides,  with  an  extreme  difference  of  1*7  of  an  inch. 
The  height  from  the  level  of  the  artificial  pavement  round 
the  pyramid  to  the  apex  was  481  ft  4 in.,  and  the  angle  of 
casing,  51*52”.  In  the  second  pyramid,  Kliafra,  the  lowest 
course  was  in  granite,  and  hod  a vertical  base  11  in.  high, 
against  which  the  artificial  jxivement  was  laid.  The  side 
dimensions  were  706  ft  3 in.  as  a mean,  with  an  extreme 
difference  of  5 in.  The  height  was  472  ft,  and  the  angle  of 
casing  53*10”.  Tho  third  pyramid,  Menkaura,  was  never 
quite  completed,  the  mean  length  of  the  sides  was  346  ft, 
the  height  2 15  ft  and  the  angle  51*10".  The  lower  portion 
of  this  pyramid  was  cased  with  granite  to  about  one- 
fourth  up,  and  the  rough  surface  of  the  granite  casing  was 
never  worked  off.  l*art  of  the  outer  casing  still  remains 
on  the  second  pyramid.  The  casing  stones  were  not 
simply  triangular  blocks  filling  up  tbe  angles  formed  by  tire 
receding  steps,  but  from  7 to  10  feet  in  depth,  so  that 
their  bedding  must  have  begun  at  the  bottom. 


In.  2. —Pyramid  of  Medum. 


In  the  course  of  bis  researches  at  Gizeh  in  1881-82, 
Profewor  Flinders  Petrie  made  a minute  examination  of 
tbe  granite  blocks  inside  the  Great  Pyramid,  and  of  the 
debris  in  granite  chips  and  diorite  on  the  site  of  the  work- 
shops of  the  masons  who  built  the  Pyramids,  and  ascertained 
that  tho  typical  method  of  working  hard  stones,  such  as 


granite,  basalt,  and  diorite,  was  by  means  of  bronze  tools 
set  with  cutting  points,  probably  of  corundum,  as  the 
diamond  is  not  know*n  in  Egypt,  and  tliat  the  masons 
employed  straight  and  circular  saws  and  tubular  drills. 

1 It  still  retains  a portion  ol  its  original  cosing  at  tlie  top  (*« 

Fig.  2). 
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The  pyramid  of  Medum,  already  mentioned,  was  built  by 
Sneferu,  the  first  king  of  the  fourth  dynasty,  c.  3998-3969 
b.c.  ; and  on  the  east  side  Professor  Petrie  discovered  a 
small  temple  attached  to  it,  consisting  of  two  chambers 
roofed  over  in  stone  with  two  steles  and  an  altar  between  on 
the  roof.  Traces  of  other  temples  have  since  been  found  on 
the  east  side  of  the  Great  I pyramids  ; and  from  the  temple 
of  the  second  pyramid  a causeway  led  down  to  the  granite 
temple,  known  as  the  temple  of  the  Sphinx  (Fig.  3),  the 
earliest  temple  known,  and,  according  to  Professor  Petrie, 
built  by  Kliafra  after  the  eompletion  of  his  pyramid.  The 
temple,  though  now  buried,  was  originally  a free-standing 
building  on  the  plain  at  the  foot  of  the  hill.  The  tablet 
referring  to  the  restoration  of  the  Sphinx  by  Khtifu  is  now- 
recognized  as  a forgery  of  the  twentieth  dynasty.  No 
mention  is  made  of  the  Sphinx  on  any  monument  of  the  old 
kitigdom,  and  Professor  Petrie  places  its  date  between  the 
sixth  and  the  tenth  dynasties. 


Of  the  famous  Labyrinth  built  by  Ameneiuhat  III., 
c.  2622-2578  B.C.,  nothing  remains  but  the  site,  about 
1000  x 800  feet — the  masses  of  buildings  descrilcd  by 
Le|ksius  are,  according  to  Professor  Petrie,  the  brick  bouses 
of  a Homan  village  built  on  the  site.  The  Ha  want  pyramid 
on  the  north  side  was  erected  by  the  same  king.  It  «u 
built  in  crude  brick  and  coated  with  a tine  limestone  casing 
like  the  other  pyramids ; its  dimensions  arc  about  334  feet 
wide  and  197  feet  high.  In  the  interior  of  this  pyramid 
Professor  Petrie  discovered  a pointed  arch  3 feet  in  dejah 
and  composed  of  three  rings  of  bricks,  which  was  employed 
to  take  off  the  weight  of  the  up|«r  i«rt  of  the  pyramid  fn:*iu 
the  roof  of  the  tomb  chamber.  The  Pyramid  of  Mahan, 
built  by  Usertasen  II.,  c.  2684-2660  B.C.,  to  the  south-east 
of,  and  situated  about  a mile  from  the  Labyrinth,  was 
partly  comjiased  of  solid  rock  about  40  feet  high,  isolated 
by  the  cutting  away  of  the  rock  round  it.  The  upper 
portion  consisted  of  cross  walls  of  stone,  fitted  in  with  crude 


Pyramid  of  Ktmfm  Sphinx.  Pyiwntd  of  ChofU. 


Pin.  ft.— T«mpl* 

brick  and  cased  afterwards  with  limestone.  It  was  near 
this  pyramid  that  Professor  Petrie  discovered  the  town  of 
Kahun,  erected  to  house  the  overseers  and  workmen  who 
built  the  pyramid,  and  deserted  by  them  on  its  completion. 

1 he  walls  were  all  of  crude  brick,  and  where  the  rooms 
exceeded  8 or  9 feet  in  width  columns  of  wood  or  stone 
were  employed  to  assist  in  carrying  the  roof.  The  lower 
portion  of  a column  fluted  like  those  at  ISenihassan  was 
found  on  its  stone  base. 

Ibe  pyramidal . form  given  to  the  stone  pylons  of 
hgyptian  temples  is  now  generally  acknowledged  to  have 
**en  derived^  from  the  material  in  which  the  earlier  examples 
uere  built,  viz.,  crude  brick,  the  raking  sidesarising  from  the 
tact  that  these  crude  brick  walls  are  always,  for  reasons 
already  given,  much  thicker  at  the  bottom.'  Even  at  the 
present  day  the  pigeon-houses  built  on  the  roof  of  the 
modern  hgyptmn  dwelling-houses  take  the  same  shale,  and 
m tlic  distance  are  often  mistaken  for  temples. 

During  1894  and  following  years  excavations  have  been 

KihrL  lh  >i  directi,,n  of  Mr  Xaville  at  Deir-el- 

Uahn,  the  splendid  temple  built  by  Queen  Hatshepsut 


of  t!i«  Sphinx.  * 

1516-1503  B.C.,  and  by  the  removal  of  the  su^riiioumbrat 
earth  a great  itortion  of  the  temple  foundation* 
been  exposed.  In  that  part  buried  by  the  a 1% 
of  the  rock  above  at  the  north-cast  end,  the  byp°#  } e 
and  colonnade  are  almost  perfect  Since  the  p ° 
measured  by  Professor  Prune  in  1866  and  pu  '*  . . 

..  . • . . nnnclPSl 


Mariette,  with  some  incorrect  alterations,  the  Pnl  ^ 
architectural  discovery  has  lwcn  that  of  the  great  a 
the  north-east  court,  the  only  complete  examp  e ^ 
in  Egypt,  its  preservation  being  due  to  the  fal 
the  rock  above.  Professor  Bruno's  iertor»tions 
1866-67,  and  published  by  Mariette,  give  an  exce  i -n  nn 
of  the  aspect  of  this  remarkable  temple,  which  was  ' ^ 

a series  of  terraces ; except  that  the  later  disco' e iaQ 
shown  the  north-cast  comer  to  have  been  diffcreu 
from  the  north- w*ent  corner.  j rj* 

In  1891-92  Professor  Pfetrie  excavated  and  un^Tel^lV  v 
remains  of  the  I’hlace  of  Khu-cn-aten  ( Amen-h^'  < ]•  ^ 

1383-1365  b.c.,  who  not  only  made  change*  in  the 
worship  of  the  country,  but  in  the  decoration  o » I tf0, 
departed  from  the  conventional  art  of  the  period,  am 
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duced  a reform  therein.  In  the  pavement  au<l  frescoes  of 
the  wall*  the  subjects  are  selected  from  out-of-door  life,  and 
birds,  insects,  and  water-plants  are  depicted  with  marvellous 
fidelity  to  nature.  The  temple  of  Luxor  lias  also  been 
clean'd  out  under  Mr  Ma*]iero,  so  that  those  jiortions  of 
the  plan  which  were  covered  over  and  hidden  by  modern 
buildings  are  now  exposed. 

Persian. 

Mr  Marcel  Dieulafoy's  excavations  at  Susa  in  1884-8G 
have  confirmed  those  made  by  Sir  Kenneth  Loft  us  in  1850 
as  regards  the  three  great  porticoes  and  the  Apadana,  or 
Hall  of  Columns  of  the  Pi  lace  of  Artaxerxes  Mncmon.  The 
walls  enclosing  the  hall  and  flanking  the  porticoes,  as  con- 
jectured by  Fergusson,  no  longer  existed,  being  probably 
built  in  unburnt  brick  ; but  the  discovery  of  fragments  of 
the  lavement  inside  the  hall  and  in  the  rear  of  the  north 
and  west  porticoes,  which  stopped  on  the  lines  where 
the  walls  (1G  feet  thick)  should  have  been  found,  is  a 
sufficiently  clear  proof  of  their  existence.  The  fourth  or 
south  side  of  the  Apadana  ojiened  on  to  a court,  and 
facing  the  hall,  on  the  right  and  left  of  the  court,  were  two 
walls,  which  were  decorated  with  the  famous 
frieze  of  archers  now  in  the  Louvre.  The 
wall  had  ap]«uvntly  fallen  down  on  its  face, 
and  thus  preserved  more  or  less  intact  this 
frieze,  which  was  executed  in  enamel  in 
bright  colours  on  beton  blocks.  Farther 
to  the  south  Mr  Dieulafoy  found  the  grand 
staircase  leading  to  the  )>alace  similar  to 
the  well-known  example  at  IVrsejKjlis, 
except  that  the  walls  were  here  decorated 
with  enamelled  beton  blocks.  At  Per- 
sejiolis  in  1891  Mr  Weld  Blundell  ascer- 
tained, firstly,  that  the  drain  which  was 
supposed  to  run  under  the  site  of  what  in 
Fergusson ’«  restoration  should  be  a wall 
was  carried  between  the  wall  and  the  first 
row  of  columns  ; secondly,  that  two  of  the 
vertical  stone  min- water  pi|>es  rose  above 
the  lavement  of  the  terrace,  proving  tliat 
they  were  brought  down  inside  the  wull 
from  the  roof  ulxivc  the  Hall  of  Columns; 
and,  thirdly,  that  the  three  porticoes  were 
Hanked  by  towers,  the  foundations  of  which  were  traced 
below  the  hard  lime  crust  which  had  been  mistaken  for 
the  solid  rock,  thus  confirming  Fergusson*  restoration. 

Greek. 

Although  the  excavations  made  byDrSchliemann  in  Troy, 
Mycenae,  and  Tiryns  have  in  the  main  an  archaeological 
rather  than  an  architectural  value,  the  discovery  of  the 
plan  of  the  Dilace  of  Tiryns  lias  enabled  Dr  Durpfeld  to 
trace  the  origin  of  many  of  the  characteristic  features  of 
Greek  architecture.  The  propylaa  or  entrance  gateways 
were  of  the  same  plan  as  that  sul»se<[uently  develojied  into 
th.*  Hexastyle  jwrticoea  of  the  IYopyhca  at  Athens  and 
other  sacred  enclosures.  In  the  megaton  or  men’s  hall  of 
the  jiular-e,  with  its  Portico- in -antis  and  vestibule,  Dr 
Dorpfeld  recognizes  the  model  of  the  cel  La  of  the  Greek 
Doric  Temple.  The  researches  revealed  that  the  primitive 
construction  consisted  of  a foundation  wall  about  5 feet 
in  height,  built  in  nibble  masonry  laid  in  clay  mortar,  and 
of  such  thickness  as  to  suggest  that  the  upper  jart  of  the 
walla  was  built  in  crude  or  unburnt  brick.  In  order  to 
protect  the  face  of  the  auto?  of  the  Portico-in-autis,  aud  in 
conjunction  with  the  two  columns  of  the  jxirtico,  to  carry 
the  architrave,  vertical  posts  or  planks  of  wood  were  em- 
ployed, secured  by  wooden  dowels  to  a stone  base.  The 
two  columns  of  the  Portico-in-antis  were  iu  timber,  their 
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truce  being  shown  on  the  stone  bases  still  in  situ , which 
were  raised  two  inches  aliove  the  (avement,  a precaution 
taken  to  protect  the  base  of  a wooden  column.  This 
timber  construction  was  afterwards  copied  in  6tone,  and  is 
the  origin,  according  to  Dr  Dorpfeld,  of  the  slightly  pro- 
jecting anta*  employed  afterwards  decoratively  in  all  Greek 
temples.  Further  evidence  of  the  correctness  of  this 
theory  lias  been  found  in  the  temple  of  Hera  at  Olympia, 
which  was  excavated  by  the  German  Government  iu 
1875-85.  Here  the  lower  j»art  of  the  walls  was  in  masonry 
of  small  dimensions  carrying  a superstructure  in  crude 
brick,  and  the  anta*  were  protected  and  strengthened  by 
vertical  posts  of  timber,  traces  of  which  were  found  on  the 
stylobate  or  upper  step.  Here  also,  as  in  Tiryns,  the 
doorposts  of  the  entrance  doorway  were  in  timber.  In 
the  Heraion,  however,  that  which  at  Tiryns  constituted 
the  megaron  had  become  the  cella  of  the  temple,  and  a 
further  development  had  taken  place  by  the  surrounding 
of  the  same  with  a jieristyle  of  columns  to  protect  the  ex- 
ternal wall  of  the  cella,  and  probably  its  stucco  face  aud 
painted  decoration.  Tlie  variety  of  profile  shown  iu 
the  stone  capitals  found  on  the  site,  and  the  fact  that 


Pausmias  mentions  his  having  seen  a wooden  column  iu 
the  opixthodomus,  have  led  to  the  conclusion  that  origin- 
ally all  the  columns  of  this  temple  were  in  wood,  being 
replaced  gradually  by  copies  in  stone.  Their  wide  inter- 
columniution  proves  also  that  the  entablature  was  in  wood, 
and  the  discovery  of  some  of  the  terra-cotta  tiles  ami 
antefixa?  shows  that  the  wooden  roof  was  covered  with  tiles. 
The  probable  date  of  the  foundation  of  the  temple  is 
placed  by  Dr  Dorpfeld  in  the  11th  cent.  n.c. ; four  centuries, 
therefore,  before  the  earliest  stone  temples  known,  viz., 
those  of  Apollo  and  of  Zeus  at  Syracuse. 

The  excavations  ut  Olympia  have  laid  hare  the  whole 
site  of  the  Altis  or  sacred  enclosure,  and  some  of  the 
structures  of  later  date  round  the  same.  It  may  be 
]iointed  out  tliat  the  preservation  ami  recovery  of  the 
famous  statue  of  Hermes  by  Praxiteles  is  due  to  its  having 
lieen  thrown  down  by,  and  buried  in,  the  clay  of  the  crude 
brick  walls  of  the  cella ; when  tliat  happened  no  one 
knows,  but  it  is  strange  that  so  ephemeral  a material  as 
unlmrnt  brick  should,  if  our  dates  are  correct,  have  been 
preserved  for  thirteen  or  fourteen  centuries.  The  re- 
searches of  Blouet  and  other  explorer*  iu  the  earlier  jiart 
of  the  19th  century  had  mode  known  to  us  the  plan  of 
the  Temple  of  Zeus,  which  was  Hexastyle  Doric  with 
thirteen  columns  in  the  flunks,  and  of  the  usual  type,  with 
pronaos,  epinaos,  and  cella.  The  entire  clearance  of  all  the 
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superincumbent  earth  has,  however,  revealed  many  other 
features  in  the  plan  which  bear  out  Phusantas1  description. 
First,  within  the  entrance  to  the  cel  la  were  staircases  lead- 
ing to  the  galleries,  “ through  which  there  is  an  approach 
to  the  image.”  On  the  pavement  were  seen  the  traces 
of  the  barrier  across  the  cella  between  the  second  column 
on  each  side  and  of  other  barriers  restricting  the  to 

the  aide  aisles.  In  front  of  the  pedestal  which  carried  the 
famous  clirysclephantine  statue  of  Zeus,  by  Phidias,  were 
found  the  trace*  of  the  black  atone  paving  with  the  raised 
margin  of  Parian  marble  to  hold  the  oil  which,  according 
to  Pausanias,  was  kept  there  to  preservo  the  ivory,  & pre- 
caution rendered  necessary  by  the  damimeaa  of  the  Altis. 
The  position  of  this  sunk  space  filled  with  oil  <piito  disposes 
of  the  hyprethron,  and  there  is  no  doubt  that  in  this 
temple  the  statue  was  lighted  only  through  the  open  door. 

In  the  Byzantine  church,  outside  the  Altis,  have  been 
recognized  the  lower  parts  of  the  walls  of  the  workshop  of 
Phidias,  mentioned  by  IHunsaiiiaa.  It  was  of  the  same  size 
as  the  cella  of  the  temple. 

In  order  to  carry  out  systematically  the  explorations 
at  Delphi,  begun  in  1891  by  tho  French  School  at 


The  Siphnian  treasury  is  supposed  to  date  from  tbc  end 
of  the  6th  cent.  b.c.  ; in  the  magnifieeut  carving  of  the 
architectural  ornament  it  may  be  said  to  rival  that  of  the 
Krcehtheum.  Although  built  in  IVrian  marble,  it  wm 
richly  decorated  in  colour,  of  which  vivid  traces  still  eiUt 
Among  other  finds  were  the  remains  of  four  caryatid 
figures  of  colossal  sire,  each  with  a ca lathes  or  polos  on 
the  head ; these,  according  to  Mr  Homolle,  seem  to 
have  supported  a tribune  like  the  caryatid  portico  of  the 
Erechtheum,  and  probably  served  as  the  prototype  of  the 
arrephoroi  of  that  building.  Further  remains  have  been 
found  of  the  Sphinx  of  archaic  character,  and  of  the  Ionic 
capital  of  early  date  which  carried  it,  sufficient  now  to 
complete  their  restoration.  The  remains  also  of  a tri- 
angular votive  column  were  found,  triangular  tu  the  sense 
that  as  it  supported  originally  a tripod  there  were  three 
caryatid  figures  at  the  top  carrying  the  same ; and  the 
decorations  of  the  column,  with  widely*  projecting  and 
finely-carved  acanthus  leaver  are  grouped  in  triplet*, 
which  constitute  the  capital  and  base  of  the  column. 
These  acanthus  leaves  are  the  earliest  known,  and  are 
certainly  the  most  vigorous  examples  ever  carved. 

At  Epidaums,  where 
excavations  were  system- 
atically begun  in  l!?$l 
by  the  Greek  Archeo- 
logical Society  under  Mr 
Kawadias,  the  socre'l 
temenos  has  been  laid 
liare,  exjKising  the  pUa* 
of  the  stoa  or  colonnade 
where  tbc  patient*  writs 
housed,  of  the  temple  of 
Asclepius  (singular  m 
liaving  no  epiuacs),  arnl 
of  the  famous  Tholes  by 
I’olycleitus  the  Younger, 
a circular  building  with 
a peristyle  of  twenty-six 
Doric  columns  round  tbc 
exterior,  aud  a circle  of 

fourteen.  Corinthian 

columns  insides 
capital*  of  these  columns 

in  Ihirian  marble  being 

fa*.  y.~ CiwijecUiret  Reslomtiou  of  tli*  liut  Front  or  Uia  Temple  of  DiAftft  At  Kph«ua,  by  Dr.  Munr»y.  <jf  great  beauty  aist 

Athens,  it.  was  found  necessary  to  expropriate  tho  inhabit-  • among  the  earliest  Corinthiau  examples 


ants  of  Kastri,  a small  village  built  on  the  sacred  en- 
closure, providing  accommodation  for  them  elsewhere. 
This,  combined  with  the  labour  involved  in  clearing  away 
the  superincumbent  earth  and  the  debris  of  the  village, 
aud  convoying  it  some  distance,  necessarily  delaved  the 
work.  Here,  as  at  Olympia,  tins  writings  of  Pausanias 
luive  been  of  the  greatest  value  in  the  nomenclature  of  the 
various  buildings  and  monuments  the  foundations  of  which 
were  found  on  either  side  of  the  sacred  way.  This, 
owing  to  the  steepness  of  the  hill,  winds  round  at  a gentle 
jdojie  from  the  entrance  of  the  sacred  enclosure  at  the 
south  east,  rising  across  tho  same  to  the  west  and  returning 
to  the  foot  of  the  steep  ascent  leading  to  tho  raised  terrace 
on  which  the  Temple  of  Apollo  was  built  The  excu va- 
rious have  exposed  the  whole  of  the  jjeribolas  or  wall 
surrounding  the  temenoa  or  sacred  enclosure,  the  founda- 
tions ot  all  tho  treasuries  and  votive  monuments,  and  the 
•0rnWe  'r'll  - *>  ,rtUcr»  ‘jurying  the  platform  of  the  temple, 


masonry. 
' features 


is  one  of  the  finest  examples  known  of  polygonal  mas< 

( oy^arnU-.oly  little  was  found  „f  the  architectural  fea 
of  lliy  -tuple  „f  Apoll,,,  but  those  of  the  several  1W 

tlul  “<  the  SiphniaiB  allow- 
b - a more  or  loss  complete  conjectural  restoration. 


famous  Theatre  has  also  been  cleared  out,  ‘ 

circular  orchestra  and  the  foundations  of  a s r. 
date,  which,  from  the  renuiius  found,  seem 10  - ,m;. 

12  feet  high,  with  tho  front  decorated ^ with  lent 
detached  columns,  all  tho  capitals  having  alV’- 

'Tln  researches  made  since  1886  on  'he 
of  Athens  have  resulted  in  discowries  o w 
to  the  archeologist  than  to  the  archit.c  . Xerxes 

tions  of  the  old  Temple  of  Athene,  ‘ “'^fl^hthraia, 
in  479  B.C.,  havo  been  found  dote  to  lh?.  ’ 

aud  below  the  level  of  the  same  were  f 
atone  bases  considered  to  have  support^  . p ^ 
pillars  of  the  House  of  Erechtbcus.  fn  0f 

lVnrose  undertook  for  the  Dilettanti  Socitiy  * 
investigations  relative  to  the  Olympieiou  or  ,e,ul  eight 
Olympian  which  proved  that  the  temple  had  ^ 
columns  in  front  and  rear,  and  not  ten,  • ifie 

thought,  owing  to  a misreading  of  Vitnni  l , ^lifioc 
fifteen  columns  which  remain  iK'long  ,,  a!Wi 
designed  by  COBBUtius,  the  Roman  architcc  , < ^ ^ 

that  Hadrian’s  share  in  the  work  via*  10,1  ,unjBJ  in 
completion  of  the  structure,  including  the  at 
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the  cello,  the  original  examples  having  been  carried  away 
by  Sulk,  for  the  decoration  of  the  Temple  of  the  Capitol  at 
Koine.  Mr  Penrose  arrived  at  bis  conclusions  from  the 
great  beauty  of  the  Corinthian  capitals  of  the  Peristyle, 
many  of  which  he  thought  were  of  a purer  type  than  any 
likely  to  have  been  carved  during  the  reign  of  Augustus 
when  the  work  of  completion  of  Coasutius'a  temple  was 
again  taken  up,  and  still  leas  likely  to  be  of  Hadrian's  time. 

The  mean  results  of  the  late  Mr  Woods  discovery  of 
the  site  and  remains  of  the  Temple  of  Diana  at  Ephesus 
were  made  known  as  far  back  as  1876.  Since  then  the 
remains  brought  to  England  and  placed  in  the  British 
Museum  have  attracted  the  attention  of  many  archaeo- 
logists, who  have  attempted  to  make  restorations  of  the 
plan  emlKxlying  the  chief  features.  Amongst  these,  by  far 
the  most  trustworthy  anti  most  important  has  l>een  that 
put  forward  by  Dr  Murray  in  a communication  to  the  lloyal 
Institute  of  British  Architects  in  1895.  The  same  paper 
contains  drawings  representing  a restoration  of  the  carved 
drum  of  one  of  the  columns  belonging  to  the  archaic 
temple,  built  560  B.C.,  of  which  Croesus  contributed  most 
of  the  cost.  By  a fortunate  accident  the  lower  part  of 
this  drum  is  inscribed  with  his  name.  The  fragments 
found  have  been  set  up  in  the  Museum,  and  are  interest- 
ing as  showing  the  first  conception  of  a scheme  of  decor- 
ation which  exists  in  no  other  Greek  temple.  The  Ionic 
capital  of  this  archaic  temple  was  brought  over  by  Mr 
Wood,  and  the  oblong  form  of  its  abacus  is  an  additional 
proof  of  the  theory  which  is  now  held  that  the  Ionic 
capital  was  originally  what  is  known  as  a bracket-capital, 
copied  from  the  oblong  piece  of  timber  placed  on  a pillar  to 
sup]K>rt  the  wooden  architrave  of  a portico. 

Keturning  to  the  kter  Temple  described  by  Pliny,  the 
two  most  dillicult  problems  w'ere — {1)  where  to  place  the 
square  sculptured  jiedestala,  and  (2)  how  to  dispose  of  the 
thirty-six  “ columns  cudata-*”  sjwken  of  by  Pliny.  Dr 
Murray  solves  the  problem  by  placing  the  square  pedestals 
(the  cornices  of  which  range  with  the  raised  platform  on 
which  the  temple  was  built),  eight  at  the  east  and  eight 
at  the  west  end,  on  a stylo!  «a to  of  four  steps,  which  were 
carried  round  the  whole  building.  On  these  pedestals  he 
places  sixteen  of  the  “ columnse  ccelatm”;  of  the  remaining 
twenty  he  places  eight  at  the  utrat  and  eight  at  the  west 
end  behind  those  raised  on  the  square  pedestals,  resting 
on  the  styloWtu  of  the  platform ; and  the  remaining  four 
he  places  in  an  be  to  the  pronaos  and  epinaos.  The  nine 
steps  required  to  reach  the  platform  (there  were  thirteen  in 
all)  Dr  Murray  puts  between  the  first  and  second  rows 
of  columns  of  the  east  and  west  porticoes  (Fig.  5).  In 
determining  the  plan  of  the  temple,  he  arranges  a vestibule 
Ixjyond  the  pronaos,  the  west  wall  of  which  was  found  by 
Mr  Wood.  Then  follow  the  cella,  with  its  double  row  of 
column*  inside  to  assist  in  carrying  the  roof,  ami  behind 
it  the  GpisthodoniiLs  and  the  epinaos  or  poeticum  (big.  6). 

The  excavations  made  by  the  British  School  at  Athens 
in  1890-91  at  Megalopolis  have  exposed  the  princijial 
portions  of  the  theatre  said  by  Pausmtas  to  have  been 
the  largest  in  Greece,  and  have  enabled  the  explorers  to 
trace  the  plan  of  the  Thersilion  or  Assembly  Hall  of  the 
10,000  Arcadians.  The  hall  covered  an  area  of  35,000 
square  feet,  and  is  remarkable  for  its  plan,  inasmuch  as  the 
columns  which  crowned  its  roof  and  which  were  on  three 
sides  of  the  hall  were  placed  so  as  to  radiate  towards  the 
tribune,  and  thus  form  the  least  jaissible  olwtructiou  to 
the  view  from  any  portion  of  the  hall.  The  liases  of  the 
columns,  which  ah  me  remained  in  *itvf  proved  also  by 
their  levels  that  thy  floor  of  the  assembly  hall  sloped 
towards  the  tribune.  The  intercolumn  ration  of  the  columns 
varied  from  29  to  1 7 feet,  which  shows  that  they  carried 
wooden  beams  only.  The  columns  were  probably  in  stone. 


but  no  remains  of  any  capitals  were  found.  In  front  of  the 
hall  was  a portico  of  sixteen  Doric  columns,  fourteen  in 
the  front  and  one  behind  each  of  the  angle  columns. 

The  complete  excavation  of  the  temenos  at  Eleusis  by 
the  Arehaxilogical  Society  of  Athens  in  1883  has  solved 
the  problem  relative  to  the  exact  pkn  of  the  Hall  of  the 
Mysteries,  Three  successive  buildings  have  occupied  the 
site,  and  additions  and  restorations  were  made  to  the  third 
hall,  designed  about  420  B.C.  by  Ictinus,  the  architect  of  the 
Parthenon.  The  foundations  of  the  third  ball  show  that 
the  building  was  183  feet  square,  with  fort)'-two  columns 


ranged  in  seven  rows  of  six  each ; round  the  walls  were 
rock-hewn  steps  for  the  spectators.  The  Doric  jiortico  of 
fourteen  columns,  twelve  in  front  and  two  behind  the 
angle  columns,  was  added  by  Philon,  the  architect  of  the 
Arsenal  of  the  Pineus,  about  310  B.c.  No  architectural 
remains  of  the  hall  were  found.  The  temenos  was  entered 
through  two  Propylasa,  the  outer  one  of  which  was  hexastyh* 
and  similar  in  plan  to  the  Propyhca  at  Athens. 

The  sanctuary  of  the  Temple  of  Apollo  in  the  island 
of  Delos  was  explored  by  the  Archeological  Society  of 
Athens  in  1877-83,  under  the  direction  of  Mr  Homolle. 
The  whole  site  has  been  cleared,  revealing,  as  at  Olympia 
and  Delphi,  the  foundations  of  all  the  temples,  treasuries, 
and  other  votive  monuments.  Of  the  temple  ofA  polio 
sufficient  was  found  to  enable  a complete  conjectural 
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restoration  of  it.  It  was  of  the  Doric  order,  but  the 
column*  were  not  fluted. 

Iu  1879*86  the  German  Government  carried  out  excava- 
tions at  Pergaiuon  in  Asia  Minor,  under  the  direction  of 
Herr  Humana.  Although  of  comparatively  late  date,  for 
the  principal  monuments  of  the  acrojjolis  were  only  com- 
menced by  Eumenes  II.,  191-159  b.c.,  the  sculpture  of  tins 
great  altar  of  Zeus,  now  iu  the  Berlin  Museum  and  repre- 
senting the  battle  of  the  Gods  and  the  Giants,  is  of 
exceptional  vigour  and  magnificence,  and  the  splendour  of 
the  series  of  temples  raised  on  successive  terraces  seems 
well  to  have  merited  the  praise  of  Pliny,  who  calls  it 
4‘  the  most  celebrated  town  in  Asia."  The  principal  monu- 
ment, of  which  the  remains  were  found,  was  that  of  the 
great  altar  of  Zeus,  which  was  raised  on  a platform  93  x 90 
feet,  and  20  feet  high,  round  which  at  a height  of  8 feet 
from  the  level  of  the  terrace  was  carried  the  great  frieze  of 
the  “gigantortiachia,”  7 feet  high.  A wide  flight  of  steps 
led  up  to  the  altar,  which  was  surrounded  by  an  Ionic 
peristyle  open  on  the  front  and  three  sides ; on  the  walls 
of  the  court  enclosing  the  altar  was  a smaller  frieze.  On 
a terrace  beyond  were  the  remains  of  the  Doric  temple  of 
Athene  Poliaa,  with  a porticos  round  two  sides  of  the 
court,  and  beyond,  the  famous  Library  and  the  Temple  of 
Borne  and  Augustus.  In  the  side  of  the  hill  was  the 
Theat  re,  with  the  great  Terrace,  terminated  at  the  north  end 
by  a beautiful  Ionic  temple. 

Roman. 

The  immense  difference  between  the  levels  of  ancient  and 
modern  Rome,  iu  some  cases  amounting  to  from  65  to  70 
feet,  and  the  extensive  area  of  the  archaeological  stratum 
(at  least  9 square  miles),  give  some  idea  of  the  immense 
labour  and  cost  of  investigations  in  Rome.  Since  1871, 
according  to  Professor  Laneiuni,  an  area  of  about  4 square 
miles  has  been  turned  up,  with  results  of  the  greatest 
interest  and  value.  Foremost  amongst  these  must  bo 
placed  the  excavations  on  the  Palatine,  which  have  revealed 
the  plans  of  the  greater  portions  of  the  palaces  built  by 
succeeding  emperors.  The  platform  of  the  hill  was  selected 
by  Augustus  first  for  his  material  residence.  Tiberius, 
Caligula,  and  Nero  added  considerably  to  it.  The  Flavian 
euifierors  united  the  various  ]>ortions  built  by  raising 
structures  between  those  already  erected,  and  rebuilt  tin* 
House  of  Augustus,  which  had  been  destroyed  by  fire  ; and 
heptimius  Sc  veins  added  largely  at  the  south-east  angle 
of  the  hill.  The  excavations  were  begun  by  Napoleon 
III.  in  1800,  and  since  1871  have  been  carried  out  by  the 
Italian  Government.  The  palace  begun  by  Vespasian 
and  completed  by  Domitian,  being  destined  for  state 
receptions  and  banquets,  was  in  some  resjH’cts  the  most 
magnificent.  The  throne  re* mi  was  160  feet  long  and  120 
feet  wide,  with  a vault  the  clear  span  of  which  exceeded  100 
feet.  Twelve  immense  columns  of  pavonazzetto  marble 
ami  giallo  autico  assisted  in  carrying  the  vault,  and  flanked 
the  great  doorways  and  niches;  the  latter,  with  smaller 
columns  of  porphyry  on  the  east  side,  held  colossal  statues 
or  groups,  many  of  which  uow  enrich  various  museums. 

Next  in  interest  come  the  excavations  made  on  the  line 
of  the  Via  .Sacra,  which  since  1882  has  been  hud  bare 
from  the  Forum  to  the  Colosseum.  Many  of  the  buildings 
on  either  side  have  always  been  known  ; but  the  removal  of 
the  superincumbent  earth  has  not  only  exposed  the  bases 
. the  same,  but  brought  to  light  the  complete  plans,  and 
m some  cases  the  architectural  remains  of  other  structures, 
-uch  a*  the  Itoilua  Julia,  the  Rostra  on  the  Forum,  the 
lemplo  of  \esta,  the  house  of  the  Vestal  virgins,  the 
i orticiw  Margaritana,  and  the  temple  of  Venus  and  Rome 

bli,  I *ummn4‘,n8  Forticna,  Ac.  Of  the.se  the  most 
interesting  was  the  “Atrium  Vest*,”  the  house  of  the 


Vestals,  excavated  in  1883-84,  which  has  proved  to  be 
the  most  important  example  of  domestic  architecture  jret 
found,  surjmssing  in  completeness  any  of  the  Pompeian 
houses  in  consequence  of  its  having  a great  potion  of  the 
upjier  storey  preserved.  According  to  I>r  Middleton,  the 
house  was  evidently  rebuilt  by  Hadrian  on  a much  en- 
larged scale.  It  consisted  of  a large  open  peristyle 
measuring  200  feet  by  7 2 feet  iu  two  storeys,  with  rooms 
in  the  rear,  and  at  one  end  the  tablinum  covered  over  with 
a semicircular  barrel  vault.  The  whole  house  wu  richly 
ornamented,  the  floors  and  walls  being  covered  with 
Oriental  marbles,  of  which  numerous  remains  were  found. 
The  upper  part  of  the  walls  was  decorated  with  mosaic  of 
coloured  glass  tessera*.  Staircases  were  f« Hind  leading  to  the 
upper  storey,  in  which  the  bedrooms  and  bathrooms  were 
placed  ; the  walls  were  lined  with  marble  slabs  in  the  lower 
l«xt,  and  above  were  (minted  in  brilliant  colours  with 
(sinels,  wreaths,  and  garlands. 

One  of  the  most  valuable  discoveries  made  in  Rome  of 
late  years  is  that  relating  to  the  date  of  the  Pantheon, 
i which  has  always  been  a much -contested  point  among 
archaeologists.  In  consequence  of  serious  cracks  in  the 
dome  which  had  allowed  the  rain-water  to  penetrate 
though  the  vault,  Mr  Chedanne,  Grand  Prix  of  the 
French  Academy  at  Rome,  was  allowed  to  make  use  of  the 
, scaffolding  which  had  been  erected  in  1892  and  examine 
the  structure  of  the  vault.  On  taking  out  some  of  the 
bricks  he  found  them  stamped  with  dates  of  the  time  of 
Hadrian.  This  led  to  a further  examination  of  brick  in 
i other  parts  of  the  building,  on  which  in  every  case  Ibylrian 
stamps  were  found,  the  dates  extending  from  a.d.  113-1--' 
This  decided  tho  question  at  once  that  the  circular  portion 
of  the  Pantheon  was  built  by  Hadrian.  Further  researches 
; showed  that  6 feet  below  the  existing  pavement  was 
j another  pivcmcnt  of  marble  which  sloped  from  the  centre 
I to  the  circumference,  belonging,  therefore,  to  a circular 
urea  exposed  to  rain;  and  outside  the  walls  of  the  existing 
building,  concentric  with  them,  and  on  the  same  level  as 
this  pavement,  was  a circular  wall  of  masonry  of  early 
date  surrounding  this  open  area.  A similar  pavement  w*8 
found  under  the  Portico  and,  at  a lower  level  3 feet  under 
I this,  was  found  another  pavement,  and  a sulstraeturc  in 
travertine  masonry,  larger  and  of  different  design. 

| results  of  these  discoveries  are  considered  to  prove  . * 
— (1)  the  original  Temple  of  Agrippa  was  rectnngu  ir. 
(2)  the  Portico  of  Agrippa  faced  the  south  instead  ot  be 
north  (which  is  the  aspect  of  Hadrians  Portico);  (3) 
original  Portico  was  decastyle,  viz.,  with  ten  cohuuni 
front ; (4)  the  rectangular  temple  on  plan  resembt 
teui()le  of  Concord,  the  front  being  on  tho  longer  side  • ■ 
not  only  were  the  columns  of  Agrippa'*  jiortico 
by  Hadrian,  but  also  (wrtions  of  the  entablature  am  | 
rnent ; and  (6)  in  front  of  Agrippa'*  temple  was  an  i _ 
circular  area  surrounded  by  a wall.  This  latter  . 
that  Hadrian  or  his  architect,  having  this  site  0 
on,  conceived  the  notion  of  covering  the  whole  area 
making  the  building  circular.  . . 

Of  the  later  discoveries  at  Pompeii,  those  made  in  u * ; 
95,  when  the  House  of  the  Vettii  was  excavated,  arc  • 
far  the  most  important.  The  house  is  comparative  y 
in  size,  but  in  the  preservation  of  its  jynstyle  J111 
richly-decorated  walls  it  forms  the  most  iiaportan  rt‘l 
tentative  of  its  class.  It  differs  in  plan  from 
example*  in  having  no  tablinum;  the  uinuni  °1_, 
directly  on  to  the  peristyle.  The  large  rw®00  .,  ( 

side  of  the  peristyle,  richly  decorated  with  cup*  or 
Psyches,  may  (XHwibly  have  served  as  the  draw*  c 
sitting-room  of  the  house.  . y 

Origin  of  the  Pointed  A/rh.-Tho  various  th^ri«  pR  jBt« 
to  the  origin  of  pointed -arch  architecture  ana  ,u 
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Europ«  through  the  Cruaadere  may  he  considered  now  as  disposed 
of  by  the  work  of  M.  do  Vogut  on  the  churches  of  the  Holy  Lend, 
from  which  it  will  be  seen  that  they  all  date  from  a peno«l  long 
subsequent  to  the  regular  employment  of  the  pointed  arch  and 
IkutoI  vault  in  the  south  of  France  for  constructional  reasons. 
For  proper  consideration  of  the  question  the  subject  should  be 
divided  into  two  parts— (l)  that  which  has  to  do  with  its  im- 
mediate  constructional  object ; and  (2)  its  constant  employment 
for  almost  every  form  of  arch  and  vault  during  the  Middle  Ages. 
The  earliest  exam  trio  of  the  pointed  arch  known  is  that  found  by 
Professor  Flinders  Petrio  in  the  lVramid  of  Hawara,  2622-2578  B.c. 
Ihe  second  was  that  discovered  in  the  drains  of  the  palace  of 
hhorsabod  built  by  the  Assyrians  c.  721  B.C.  In  Egypt  its  first 
appearance  is  in  the  Nilometer  of  tho  Island  of  Rods,  a.d.  861  • 
and  after  the  erection  of  tho  Mosque  of  Toulon,  a.d.  879,  it  was 
employed.  From  there  it  was  probably  import*.*  1 into 
bietly  which  the  Saracens  occupied  from  941  to 
1072.  Unfortunately  no  example  of  that  dato 
remains ; ^ but  when  the  Normans  conquered 
Sicily,  10(2,  they  employed  the  Maboiumedan 
workmen,  so  that  the  Saracenic  style  lingers 
throughout  the  buildings  erected  in  Sicily  for 
more  than  a century.  The  pointed  arch,  there- 
fore,  was  universally  adopted  in  Sicily,  and  we 
find  it  in  the  churcn  of  S.  Giovanni  ue’  Leproai 
outiiila  I’.lermo,  1072,  tad  in  the  I’onto  dell’ 

Amminglio,  built  in  1110,  the  Mehta  of  tilt 
bridge  are  of  two  orders,  the  lower  ring  of  the 
atcli'-s  being  recessed  slightly  behind  the  upper 
ring.  Of  later  buildings  the  church  of  S. 

Giovanni  degli  Eremiti  and  the  Cappella  Palatina, 
both  built  iwfore  1132,  and  tho  church  of  La 
Martorana,  completed  1143,  are  all  built  with 

Printed  arches.  Passing  now  to  the  south  of 
ranee,  in  the  church  of  St  Stephen  at  Perigueux, 
the  western  bay,  erected  1014,  still  [(reserves  a 
portion  of  its  dome  and  nendentivea  built  on 
pointed  arches.  Tho  churcnes  of  Brantdme,  St 
Jean  do  Cole^  and  Cahors  were  all  built  with 
similar  features  before  the  close  of  the  oentury, 
and  the  Cathedral  of  Angouleme  (first  bay),  and 
the  church  of  Fontevrault  before  1130.  It  should 
be  pointed  out  that  in  the  domed  churches  of 
Pertgord  and  Angoumois  the  setting  out  of  tho 
pendentives  and  its  construction  in  horizontal 
courses  is  entirely  different  from  Byzantine  dome 
construction  in  the  East.  Throughout  Provence 
the  churches  were  vaulted  with  pointed  • barrel 
vaults,  all  in  the  11th  century,  the  finest 
example  being  that  of  the  church  at  Carcassonne, 

1090. 

In  Palestine,  prior  to  the  crusades,  all  the  doom 
and  windows  had  circular  arches,  the  vaults  only, 
for  constructional  reasons,  being  pointed.  The 
earliest  churches  built  by  the  Cnnadcra  in  Pales- 
tine were  those  of  Tortosa  and  lleyrout,  in  both 
of  which  tho  naves  are  covered  with  pointed- 
barrel  vaults  similar  to  that  of  Carcassonne, 
and  probably  carried  out  under  the  direction  of 
the  monks  of  Clunv.  From  1142  onwards  the 
Cnisaders  introduced  the  dome  over  the  crossing 
°*  o**®  nod  transepts,  pointed  arches  carrying 
prndentives  and  dome,  and  the  construction 
of  the  latter  is  the  same  as  that  employed  in 
rengord,  and  quite  different  from  that  of  the 
Byzantine  dome  and  nendentives  of  the  Greek  churches.  The 
srehes  of  the  naves  of  these  churches  are  pointed  and  of  two 
orders,  like  the  bridge  already  referred  to  near  Palermo  ; and  the 
masonry  bears  bo  close  a resemblance  to  Sicilian  work  as  to  lead  iib 
to  inpnn  that  Sicilian  masons,  whose  language  was  either  Greek 
or  Arabic,  were  taken  over  to  Palestine,  as  they  would  be  better 
able  to  direct,  the  native  labour  of  the  country.  The  masons’ 
marks  found  in  tho  Holy  Land  are  either  French  or  Italian  ; 
English  or  German  masons'  marks  have  not  been  found.  There  is 
a natural  tendency  in  M.  do  Vogue’s  work  to  ascribe  to  French 
fu*»ons  the  design  and  erection  of  all  the  Crusaders'  churches ; and 
hi  the  more  important,  it  is  true,  wo  recognize  tho  genius  of  tho 
French  sculptor.  The  portals  of  tho  south  doorway  of  the  church 
or  tho  Holy  Sepulchre  are  identical  with  examples  in  tho  south  of 
*'r*®c*  (Tig.  7).  On  the  other  hand  the  mouldings  of  the  west  portal 
°r  *1*®  Uhurch  of  the  Resurrection  at  Nabliis  are  of  Early  English 
»«tion  and  associated  with  the  dog  tooth  ornament.  Tho  only 
characteristic  difference  between  the  Crusaders’  churches  and  those 
in  Europe  are  that  tho  former  have — (1)  fiat  roofs  over  the  aisles 
rimes  over  the  nave,  which  were  ponsiblo  in  tho  East ; and 
(-)  the  exterior  of  the  apses  was  occasionally  polygonal,  in  imitation 
of  those  of  the  Greek  Church. 


A tow  Christian  StyU.—A  .reond  work  by  M. .!«  Yojrae  on  (1„ 
architecture  of  Central  Syria,  |>ubli»ked  in  1807,  rercalod  tho 
existence  ,°f  a new  Christian  style  of  architecture,  religious  and 
secular,  hitherto  unknown,  which,  though  developed  by  the  Gieek 
Christians  of  Palestine,  is  based  more  directly  on  the  Roman 
remains  in  the  country.  The  only  parallel  to  it  found  in  Europe 
is  that  which  cxiBta  in  Burgundv  in  the  churches  of  Autun  and 
Langrcs,  based  similarly  on  Roman  work;  but  there  is  a 
difference  of  five  or  six  centuries  in  date,  and  as  these  towns  nnd 
villages  in  Central  Syria  were  deserted  during  the  Mahommedan 
invasion  in  tho  7th  century,  and  being  in  the  centre  of  Syria 
were  never  even  approached  by  the  Crusaders,  there  can  never 
have  been  any  connexion  between  tho  two.  >1.  de  Vogue’s 
book  is  not  confined  to  Christian  work.  Many  earlier  buildings 
of  Ilerodian  and  Roman  work  are  illustrated  in  it,  and 
amongst  them  the  atone  buildings  of  the  Hauran,  which,  owing 


Fia.  T — Sooth  Doorway  of  the  Church  of  the  Doty  Sepulchre,  Jerusalem. 


to  the  absence  of  timber,  ere  entirely— roofs,  doors,  and  windows — 
built  in  stone.  These  had  been  visited  and  described  by  Burckhart, 
the  Rev.  J.  L,  Porter,  and  other  travellers ; but  it  has  only  l*een 
from  the  engraved  illustrations  in  M.  de  Vogue's  book  that  a fmr 
idea  has  l»rcn  given  of  their  design  and  remarkable  construction. 

St  Mark'*,  Venice, — Discoveries  in  the  archives  of  Venice  since 
1890  have  led  to  a revised  date  being  given  for  the  construc- 
tion of  the  five  domes  within  the  basilican  church  of  St  Mark’s, 
Venice,  restored  only  by  Orseolo  in  978.  The  late  Professor 
Cattanro  arrived  at  the  conclusion  that  these  domes  were  not 
built  till  1063.  It  follows,  therefore,  that  the  five-domed  church 
of  St  Front  at  Perigueux,  which  was  copied  from  it,  is  not  the  first 
domed  church  in  France,  as  St  Stephen’s  in  Perigueux,  and  other 
domed  churches,  were  built  in  the  first  half  of  the  11th  century.  A 
more  careful  examination  of  the  so-called  Latin  church  which 
stands  on  the  western  aide  of  the  five-domed  church  at  Pengueux, 
has  revealed  features  dating  from  the  first  half  of  the  11th  oentury, 
so  that  this  was  the  church  burnt  down  in  1120.  Moreover,  the 
five-domed  church  is  entirely  in  stone,  so  that  no  such  conflagration 
could  have  taken  place  as  is  recounted  in  the  chronicle.  From  the 
fact  that  the  bodies  of  the  saints  were  not  brought  back  till  1171  to 
bo  placed  in  the  new  church  of  St  Front,  it  is  probable  that  it  was 
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not  commenced  till  1 160  ; ami  this  ia  borne  out  by  the  excellence  of 
the  masonry  throughout,  which  presented  a marked  contrast  with 
that  of  St  Stephen’s,  built  in  1014.  Instead  of  being  the  first 
domed  church  therefore,  it  was  the  last*  of  any  magnitude. 

The  following  additions  require  to  be  mad*  to  the  glossary  given 
in  the  ninth  edition : — 

ArorfiTUB — (a)  the  inverted  cavetto  or  concave  sween  taken  by 
the  lower  part  of  the  shaft  in  the  Ionic  and  Corintiiian  orders 
before  its  junction  with  the  base.  (6)  The  hollow  or  scotia 
beneath  tho  Doric  echinus  forming  the  junction  between  the 
capital  and  the  shaft. 

Atkitm — (a)  the  open  coart  of  a Roman  house,  surrounded  by  a 
colon nsde  or  partially  roofed  over  by  projecting  caves,  (i)  The 
court  iu  front  of  a church,  surrounded  by  colonnades  or  arcades. 
Cells,  the  sanctuary  of  a Greek  or  Roman  temple,  enclosed  by 
walls  ami  entered  from  the  pronaoss  scUtj  in  Greek. 

Epin'aoo,  the  open  vestibule  uehiud  the  naoe  or  cells,  sometimes 
cilled  the  opisthodomui,  as  it  was  occasionally  enclosed  with 
metal  grilles  mud  contained  the  properties  of  the  temple. 


Helix,  term  given  to  the  spiral  of  the  Ionic  volute  and  tbs 
tendrils  of  the  Corinthian  capital. 

Ohsthodomu-s  (Greek,  from  Srurfo-,  behind,  and  &wn,  a know), 
an  enclosed  chamber  behind  the  nans  and  totem!  from.  its 
epinaos,  employed  to  store  the  treasury  of  the  tempi*. 

PoitTict's,  a building  with  its  roof  supported  by  one  or  non  ron 
of  columns,  either  in  one  straight  line  or  enclosing  a *pan 
(Greek,  errod). 

SreuuruATJt,  the  substructure  of  rough  masonry  beneath  s temple. 

Stylouatk,  the  upper  of  the  three  step*  on  which  the  Greek  temple 
stand*  ; generally  applied  to  the  three  steps. 

Temkkor,  the  sacred  enclosure  round  a temple. 

Tholocs,  term  given  to  Greek  circular  buildings  with  or  without  s 
peristyle. 

Vr.LARirii,  the  curtain  or  awning  extended  aboTe  the  suditorun 
of  the  Roman  theatre  to  protect  the  spectators  from  sun  or  ran. 

Xo’akok,  a rude  and  primitive  image  carred  in  wool 

Zoophorub,  a coutiunous  frieze  sculptured  in  relief,  with  the 
fignres  of  human  beings  and  animals.  (k.  P.  &.) 


Arcot,  a town  of  British  India,  which  gives  its  name 
to  two  districts  in  tho  Madras  presidency.  The  town  has 
now  lost  its  manufactures  and  trade,  and  preserves  only  a 
few  mosques  and  tombs  as  traces  of  its  former  grandeur. 

Tho  district  of  XoitTu  Arcot  has  an  area  of  7616 
square  miles.  In  1891  its  population  was  2,180,487, 
being  286  persons  per  square  mile;  in  1901  the  popula- 
tion was  2,208,391,  showing  an  increase  of  4 |»cr  cent. 
The  administrative  headquarters  are  at  Chittnr,  but  the 
largest  towns  are  Vellore  (the  military  station),  Tirapati 
(a  great  religious  centre),  and  Wallajapet  and  Kalahari 
(tho  two  chief  places  of  trade).  The  land  revenue  and 
rates  in  1897-98  were  Ra.32,60,842,  the  incidence  of 
assessment  being  Rs.2 : 7 :0  per  acre;  the  cultivated 
area  was  828,396  acres,  of  which  366,245  were  irrigated, 
including  49,783  from  government  canals;  the  number 
of  police  was  1284  ; tho  boys  at  school  in  1896-97 
numbered  42,509,  being  26  per  cent,  of  the  male  |H>pula- 
tion  of  schiK, 1-going  age;  the  registered  death-rate  in 
1897  was  20‘2  per  thousand. 

Tho  district  of  South  Arcot  has  an  area  of  5217 
square  miles.  In  1891  its  population  was  2,162,851, 
being  414  persons  per  square  mile;  in  1901  the  popula- 
tion  was  2,350,365,  showing  an  increase  of  9 per  cent 
The  administrative  headquarters  are  at  Cuddalore,  close 
to  the  site  of  Fort  St  David  The  land  revenue  and 
rate*  in  189,-98  wore  Ks. 45,82, 820,  tho  incidence  of 
assessment  being  Bs.2:7:9  per  acre;  tho  cultivated 
area  was  1,456,961  acres,  of  which  470,353  were  irrigated 
from  tanks,  Ac.,  including  141,210  from  government 
numlwr  of  Poli™  "'as  963 ; the  boys  at  school 
in  1896-97  numbered  36,464,  being  225  per  cent,  of  the 
male  population  of  school-going  age ; the  registered  death- 
rate  in  lHJi  was  21 '2  per  thousand.  The  principal  crops  I 
in  both  districts  are  rice,  millet,  other  food  grains,  oil- 
seed*,  and  indigo. 

Arctic  Ocean.  Sec  Polar  Rumor*. 

Arctic  Regions.  See  Polar  Demons. 

. .yCliall,  a town  of  France,  diqartmcnt  of  Seine, 
in  the  arrondissemcnt  of  Sccaux,  and  2}  miles  N.K.  of 
hat  town,  on  the  railway  from  Paris  to  8k-catix.  It  takes 
aqueduct,  the  Am,,  Julia,,  i, 
aqueducts  ,?.f  wt“,ctl  atl  1 ri,mam-  Two  superimposed 
Sbl  watCT  to  Paris.  Starch,  vermicelli 

Ltured  ,WUS  !“tcnt  '“t!,er-  *n'1  othcr  articles  are  in.imn 
fissfv  r,ao^h?!®»olfro  U1,l»rtant  quarries.  Population 
(1681),  0529 ; (1891),  5863  ; (1896?,  6418,  (comm”  , 

of Chief  Uy7Vnd  of  »"*">• 
lAiiAn.  in  .w,r »]/,’. 8ub-pr,JV|nce  of  the  province  of  Azer-  [ 

.38  14  N.,  long. 


in  north  lT  P™*  ' 


48“  2V  E.,  and  at  an  elevation  of  4500  feet  It  is  situated 
on  the  Baluk  Sii  (tUh-river),  a tributary  of  tho  Kara  Sfl 
(Black  river),  which  flows  northwards  to  the  Arras,  and  in  a 
fertile  plain  bounded  on  the  west  by  the  Savalin  Digit,  a 
volcanic  mountain  with  an  altitude  of  15,792  feet  (Rukskh 
triangulation).  Ardebil  has  a population  of  about  10,000, 
a garrison  of  half  a battalion  of  infantry,  and  post  and 
telegraph  office*.  It*  trade,  principally  in  the  hands  of 
Armenians,  is  Btill  important,  but  is  chiefly  a transit 
trade  between  Persia  and  Russia  by  way  of  Asters,  a 
port  on  the  Caspian  30  miles  N.E.  of  Ardebil  (Dr  f . isarre, 
“ Keise  von  Ardebil,”  Ac.,  in  Pelermannt  Mittnlunijm, 
•September  1899).  Plans  and  photographs  of  the  ahrine 
and  mosques  were  taken  in  1897  by  Dr  F.  8arre  d 
Berlin. 

European  and  Chiuese  merchant*  resided  at  Ardebil  in  d* 
Middle  Agra,  and  for  a long  time  the  city  was  a great  empontM 
for  Central  Asian  and  Indian  merchandise,  which  mi 
to  Europe  by  way  of  the  Caucasus  and  the  \olga,  and  aiw 
Tabriz  and  Trebizond.  Siuce  the  16th  century,  wh* ?«*** 
under  the  sway  of  the  Safavi  dynasty,  the  place  lias  been  m 
frequented  bv  pilgrims,  who  cotue  to  pay  their  deroUons  a 
shrine  of  Shaikli  Safi,  the  ancestor  of  Shah  Ismail,  who 
founder  of  the  dynasty,  and  the  shrine  is  a richly -endowed 
lishment,  with  moeques  and  college  attached-  It  had  ^9CI 
library,  containing  many  rare  and  valuable  MSS.  piwitdj 
Shah  A bliss  at  the  beginning  of  the  17th  eentort;  but 
these  MSS.  were  carried  off  by  the  Russian*  m l 828,  tndutvow 
in  St  Petersburg.  The  grand  carpet,  which  had  covered  tee  now 
of  one  of  the  mosques  for  three  centuries,  was  pure  , • 
traveller  sonio  years  ago  for  about  one  hundred  poun  , 
finally  acquired  by  the  South  Kensington  Museum  7 

thousands. 

Ardeche,  a department  of  the  S.  of  France, 
traversed  by  the  Ccvennes  and  watered  by  the  K“  no  an< 
its  affluent  the  Ardfeche. 

Area,  2115  square  miles,  with  31  cantons  and 339^rmmunM. 
population  declined  to  375,472  in  1886,363,601 1 m 1896J®  ‘ 

in  1901.  Iu  1890  the  birth#  numbered  8465,  otjrJwW  cKief 
illegitimate,  tho  deaths  3437,  and  the  marriages  2625- 
tow  iis  are  Privas  (7343  inhabitants  in  1896), 
and  Annonay.  In  1896  there  were  1171  primary  ^ w 
61,178  pupils  ; 8 per  cent  of  the  population  was  "literal* 
bui  liu  -1  under  cultivation  comprised  938,499  ■ mi-ch,  «r 
three-filths  of  the  department,  but  the  plough-land  u<  P 
480,871  acres.  Tho  vine,  attaining  a fair  range  ofretirau™, 
had  36,628  acre*.  In  1399  the  wheat  crop  « 

of  £247,625,  and  the  vine  about  a seventh  niort.  .i,nmt|.nl1r. 
of  the  department*  in  which  tho  mulberry  grows  ani 

Tlie  crop  of  leaves  amounted  in  1899  to  nearly  <3,  • ^ 

sericulture  has  developed  in  proportion,  yfamjMg  saflOQ 

cocoons,  of  the  value  of  about  £199.000. 
sericulturistm,  and  only  Drome  and  Card  have  • ^ 1^  4Ddl 

The  live  stock  in  1899  numbered  14,170  horse*,  1 * 
asses,  97,760  cattle,  229,690  sheep,  102,140  “VS'o*  i,«0 
The  mining  production  is  inconsiderable,  , ni«rul* 

tons  of  ml  and  48,000  tons  of  iron.  The 
realized  in  1898  only  some  23,000  tons  of  iron-  _ j weaving- 

industries  are  jwper  manufacture  (Annonay A tanning, 


ARDENNES- 

Ardennes,  a department  in  the  N.E.  of  France, 
bordering  on  Belgium.  It  is  covered  with  the  wooded 
mountains  of  Ardennes,  and  traversed  by  the  Meuse,  the 
Bemoy,  and  the  Aisne. 

Area,  2029  square  miles,  distributed  among  31  cantons  and  S03 
commune*.  The  population  decreased  from  332,769  in  1889  to 
315,599  in  1901.  Birth*  (1899>,  6523,  of  which  492  were  ille- 
gitimate ; deaths,  6754  ; marriages,  2437.  The  principal  towns 
are  Mcrieret,  which,  with  Charlerille,  haa  a population  of  more 
than  25,000  souls,  Sedan,  Bethel,  Youzicra,  ana  kocroi.  In  1896 
there  were  933  schools,  with  43,816  pupil*.  Two  per  cent,  of  the 
population  was  illiterate.  The  total  surface  under  cultivation 
comprised  1,224,455  acres,  bat  the  forests  alone  occupied  271,700 
aero,  and  the  plough-land  was  confined  to  669,370  acres.  The 
climate  doea  not  allow  the  cultivation  of  the  vine.  In  1899 
wheat  yielded  a value  of  £749,678.  Oats  also  gave  excellent 
returns.  Among  the  industrial  cultures,  beetroot  is  alone  do- 
wnring of  notice,  producing  in  1898,  2,090,585  cwta.  In  1999 
tho  live  stock  amounted  to  47,870  horse*,  109,040  cattle,  271,950 
sheep,  and  49,890  pigs.  There  are  no  coal-pits  in  the  de)«irtment 
of  Ardennes,  but  iron -mines  are  found  between  Mezierei  and 
Rethol.  The  valley  of  the  Meuse  produces  enormous  quantities 
of  Blate.  The  working  of  metals  (nails,  bolts,  machines)  is  highly 
devoloped  all  along  the  valley  of  tho  Meuse  (Monthermtf,  Revin, 
Givet),  yielding  in  1898,  96,000  tous  of  cast  iron  and  of  iron,  and 
46,000  tons  of  steel,  of  the  value  of  £995,000.  The  produce  of 
the  othor  metals  amounts  to  the  value  of  £255,000.  Sedan  is 
celebrated  for  the  making  of  cloth.  In  the  production  of  sugar, 
Ardennes  takea  the  eighth  rank  among  the  departments,  yielding 
iu  1898,  255,893  cwta. 

A rd glass,  a village  in  the  county  of  Down,  Ireland, 
7 miles  S.S.E.  of  Downpatrick,  with  which  it  is  now  con- 
nected by  a light  railway.  It  is  noted  for  its  herring 
fisheries,  the  quantity  caught  in  1899  having  been  15,519 
cwt.,  valued  at  £5741.  Population,  554. 

Ardmore,  a town  of  Chickasaw  Nation,  Indian 
Territory,  U.S.A.,  situated  on  tho  Gulf,  Colorado,  and 
Santa  « railway,  at  an  altitude  of  870  feet  Like 
other  towns  of  this  territory,  it  has  no  corporate  exist- 
ence, nor  are  any  lots  owned  in  fee  by  the  occupants,  with 
the  exception  of  those  lying  within  the  right  of  way  of 
the  railway.  The  site  was  originally  a squatter's  claim, 
and  lots  are  held  by  quit -claim  deeds  or  leases  under  it 
The  imputation  consists  almost  entirely  of  whites,  the 
Indians  keeping  remote  from  the  railway  and  large  towns. 
The  adjacent  region  is  a rich  farming  country,  producing 
cotton,  grain,  and  cattle,  with  the  shipping  of  which  the 
town  is  mainly  concerned.  Population  (1900),  5681. 

Ardrossan,  ft  »ea]>ort,  burgh  of  barony,  and  police 
burgh  of  Ayrshire,  Scotland,  144  miles  N.N.W.  of  Ayr  by 
water.  It  has  stations  on  the  Glasgow  and  South-Western 
and  Lanarkshire  and  Ayrshire  railways.  The  dock  ac- 
commodation has  been  greatly  extended.  In  1898  the 
port  register  contained  63  vessels  of  25,129  tons ; and  the 
tonnage  entered  was,  in  1888,  2429  vessels  of  247,425 
tons;  1898,  3440  vessels  of  734,320  tons;  cleared  in 
1888,  2347  vessels  of  243,398  tons,  and  in  1898,  3393 
vessels  of  737,155  tons.  Inijjorta  were  valued  at  £66,540 
in  1888,  and  £463,015  in  1898;  exports  at  £12,919  in 
1888,  and  £202,068  in  1898.  In  1898,  477,082  tons  of 
coal  were  exj»orted  and  60,351  tons  of  iron.  One  of  the 
public  schools  is  an  academy.  Population  (1881),  4098; 
<1891),  5294;  (1901),  5933. 

ArecibO. — A city  near  tho  west  end  of  the  north 
coast  of  Porto  Itico,  founded  in  1788.  It  commands  tho 
trade  of  the  adjacent  portions  of  the  island,  and  ships 
large  quantities  of  sugar  and  coffee.  Near  by  are  the 
famous  caverns  of  Consejo.  The  harbour  is  poor.  Popu- 
lation (1899),  8008. 

Aren  dal,  or  Arndal,  a seajKirt  town  of  Norway,  co. 
Neden&s,  on  the  S.  coast,  36  miles  N.E.  from  Christian  sand. 
It  possesses  a relatively  large  commercial  fleet  (212 
vessels  of  117,250  tons  aggregate),  principally  engaged  in 
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! exporting  timber  (2  to  2$  million  cubic  foot  annually  to 
I Great  Britain),  wood-pulp,  sealskins,  and  felspar.  In  1879 
Arendal  ranked  second  (after  Christiania)  as  a ship-owning 
| |«>rt ; in  1899  it  hail  dropped  to  the  fifth  place.  In  and 
near  the  town  are  factories  for  wood-pulp,  paper,  cotton, 
and  joinery;  and  at  Fevig,  8 miles  to  the  north-east,  a 
shipbuilding  yard  and  engineering  works.  Population 
(1875),  4132;  (1891),  4578;  including  suburbs  (1899), 
about  10,000. 

Arequipa,  a coast  department  of  southern  Pern, 
containing  seven  provinces,  Arequipa,  Carnana,  Islay, 
Union,  Caylloma,  Condcsuyos,  and  Castilla.  Its  area 
occupies  21,947  square  miles  and  its  population  in  1896 
was  officially  estimated  at  229,007.  The  capital,  Arcquqio, 
has  a population  of  35,000.  The  foreign  trade  of  tho 
town  is  carried  on  by  the  j>ort  of  Mollendo,  distant  ninety 
miles,  with  which  it  is  connected  by  rail  (107  miles);  the 
exports  are  mainly  sheep's  wool  and  alpaca,  coca  leaves, 
and  borate  of  lime. 

Arezzo,  a town  and  episcopal  see  of  Tuscany,  capital 
of  the  province  of  Arezzo,  55  miles  S.E.  from  Florence, 
Italy.  The  church  of  St  Francis  (1322)  contains  frescoes  by 
Piero  della  Francesca  and  Spinello  Aretino.  Other  notable 
edifices  are  the  churches  of  SS.  Annunziata  and  Sta  Maria 
della  Pieve  (llth-14th  cent.),  the  town  hall  (now  converted 
into  a jail),  the  ceramic  Museum  Funghini,  the  house  in 
which  Petrarch  was  born,  tho  house  of  Vasari,  and  the 
municipal  museum.  There  are  a technical  school  and  nn 
academy  of  sciences,  arts,  and  letters.  Silks,  gunpowder, 
pottery,  and  macaroni  are  manufactured,  and  tanning  and 
printing  ore  carried  on.  Population:  commune  (1881) 
38,950,  (1901)  44,350;  province  (1881)  238,744,  (1901) 
272,359. 

Argao. — A town  of  34,000  inhabitants,  on  the  east 
coast  of  Cebu,  Philippine  Islands,  in  latitude  10"  3'  N.  It 
was  founded  in  1608.  Its  products  are  rice,  Indian  corn, 
and  cacao.  The  latter  is  of  superior  quality  and  is  produced 
in  large  quantities.  A limited  amount  of  cotton  is  raised 
and  woven  into  cloth.  The  language  is  Cebu-Yisayan. 

Argentan,  chief  town  of  arrondissement,  detri- 
ment of  Orne,  France,  27  miles  N.N.W.  of  Alen^on,  on 
railway  from  Caen  to  Mans.  One  of  the  two  principal 
churches  contains  fine  wood -carving  and  16th-century 
glass.  Manufactures  include  stained  glass.  Oolitic  lime- 
stone, quarried  in  the  vicinity,  is  used  in  the  construction 
of  local  buildings.  The  historian  Mezeray  and  Charlotte 
Corday  were  bom  here.  Population  (1876),  4831, 
(comm.)  5365;  (1896),  5070;  (1901),  6291. 

Argenteuil,  & town  of  France,  department  c<f 
Seine-et-Oise,  arrondisseinent  of  Versailles,  3 j miles  N.W. 
of  outer  circle  of  Paris,  on  railway  from  Paris  to  Mantes. 
Asparagus  and  figs  are  cultivated  in  the  district,  and 
heavy  iron  goods,  chemical  products,  and  plaster  are 
manufactured.  At  Choixdu-D£sert,  between  Argenteuil 
and  Epemay,  a large  tumulus  was  opened  in  1866,  and 
found  to  contain  over  200  skeletons,  anti  u largo  quantity 
of  arms  and  utensils.  Population  (1881),  9456;  (1891), 
11,362;  (1896),  13,847;  (1901),  17,424. 

Argentine,  a city  of  Wyandotte  county,  Kansas, 
U.S.A.,  situated  in  the  eastern  part  of  the  state,  five 
miles  west  of  Kansas  City,  Missouri,  on  the  south  Lank  of 
the  Kansas  and  just  above  its  mouth,  in  39°  04'  N.  lat. 
and  94’  38'  W.  long.,  at  an  altitude  of  750  feet.  Its 
streets  run  irregularly  up  the  steep  face  of  the  river  bluffs. 
It  is  entered  by  the  Atchison,  Topeka,  and  Santa  F6 
railway.  Its  chief  business  is  the  smelting  of  ores  of  the 
precious  metals,  lead,  and  copper  from  mines  in  the  Rocky 
Mountains.  Population  (1890),  4732;  (1900),  5878. 
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THE  only  considerable  portion  of  the  Argentine  inland 
frontier  which  lnu  not  been  in  dispute  in  recent  years 
is  that  formed  by  the  lower  waters  of  the  river  Uruguay, 
sejiarating  it  from  the  Uruguayan  Republic  and 
S/eT*  the  8°ut^rn  portion  of  Brazil.  In  accordance 
with  a treaty  of  1889  between  the  Argentine 
Republic  and  Brazil,  and  the  arbitration  award  made  by 
President  Cleveland  of  the  United  States  in  1894,  the 
boundary  line  leaves  the  Uruguay  river  at  its  confluence 
with  the  Poquiry,  and  after  asceuding  this  stream  north- 
wards jjasses  in  a straight  line  to  the  source  of  the  San 
Antonio,  which  it  descends  to  its  confluence  with  the 
Ignanu,  and  thence  to  the  confluence  of  the  Iguassu  and 
ParanA.  From  this  point  the  Argentine  and  Paraguayan 
Republics  are  conterminous.  The  boundary,  by  treaty  of 
3rd  February  187C,  follows  the  course  of  the  Parani  to  its 
junction  with  the  Paraguay,  which  it  ascends  as  far  as  the 
mouth  of  the  Pilcomayo  river.  Formerly  the  Argentine 
Republic  claimed  territory  north  of  the  Pilcomayo,  while 
the  Paraguayan  Republic  asserted  that  the  Bermejo  was 
the  boundary  river;  but  by  the  treaty  of  1876  and  the 
arbitration  award  of  President  Hayes  of  the  United 
States,  given  on  13th  November  1878,  the  frontier  line 
ascends  the  Pilcomayo  as  far  as  the  frontier  of  Bolivia. 
The  Argentine-Bolivian  boundary  (demarcated  in  accord- 
ance with  the  treaty  of  1889)  starts  from  the  point 
where  the  Pilcomayo  cuts  the  parallel  of  22°  S.  lat.,  and 
runs  due  west  to  the  Tarija,  which  it  descends  to  the 
Juntas  de  San  Antonio,  whence  it  ascends  the  Bermejo. 
Leaving  this  river  it  proceeds  to  the  Quiaca  ravine,  and 
thence  to  a point  ou  the  Son  Juan  river  opposite  Esrno 
raca.  After  ascending  the  San  Juan,  it  runs  to  the 
Cerro  do  Granados,  to  Incahuasi,  and  to  Sajialcgui  on  the 
Chilian  frontier.  The  Argentine-Chilian  frontier  is  still, 
for  the  most  part,  undetermined.  On  17th  April  189G 
an  agreement  was  signed  providing  for  its  delimitation  as 
far  south  as  the  jHirallel  of  52s  £>.  lat.,  41  the  crests  of  the 
Andes  that  form  the  watershed  ” being  stated  as  defining 
the  boundary  line.  From  23*  to  26J  52'  45’  S.  lat.  the 
demarcation  has  been  carried  out,  but  in  its  continua- 
tion southwards  disputes  arose  which  were  referred  for 
arbitration  to  the  British  Government.  At  a point  in  52* 
S.  lat.  the  boundary  (in  accordance  with  a treaty  with  Chile, 
made  in  ^1881)  runs  eastwards  till  it  reaches  the  meridian 
of  70  W.  long.,  and  then  south-eastwards  to  Capo  Dung©- 
ness,  at  the  eastern  entrance  of  the  Strait  of  Magellan. 
On  the  opposite  side  of  the  strait,  which,  by  the  treaty, 
is  neutralized  and  free  to  the  shi]>s  of  all  nations,  the 
boundary  lies  in  the  meridian  of  68’  34'  W.  long,  from 
Cai>c  Espiritu  Santo  to  Beagle  Channel,  and  then  follows 
the  channel  to  the  Atlantic.  The  i*>rtion  of  Tierra 
di'l  Fuego,  and  some  small  islands,  including  Staten 
Island,  lying  to  the  east  of  this  line,  belong  to  the 
Argentine  Republic ; the  land  and  islands  to  the  west 
and  south  belong  to  Chile. 


Climnlt.  —In  the  riparian  provinces  of  Buenos  Ayres  and  Sau 
r*  there  are  great  areas  of  almost  Hat  land,  which  consists  of  dec 
, loam  formed  from  the  alluvial  deposit*  of  tho  Rio  de  La  I’la 
I nnd  *'hitih  for  stock-breeding  and  agricultui 
cannot  bo  surpassed.  A temperate  climate  in  not  t 
f .r  th®  muny  this  section  of  the  country  cun  claii 

l niaranTfiTr  0f  r?e  34  inch“  provides  abuuda 

rn  no  .t.1:  the  many  days  of  bright  aunshi 

tli«  »m»vincs*of  cpoP®-  The  Bouthcrn  portion 
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* Ayrw  and  hauU  14,  likewise  contain*  large  arias  of  anil 


laud.  These  three  provideos  have  other  important  featima.  In 
the  south  of  Buenos  Ayres  is  the  Sierra  Yen  tana,  au  ciUtsit# 
mountain  range  ; the  north-east  of  Sauta  Fe  contains  much  rahi- 
ahlo  timber;  in  the  northern  and  eastern  sections  of  Cordon  are 
great  mountainous  areas,  the  mineral  wealth  of  uhich  was  worked 
bv  tho  early  Stianihh  settlers.  The  climate  of  the  Andton  pro- 
Vinces  of  Mendoza  and  Son  Juan  is  eminently  suitable  for  the 
cultivation  of  tho  vine.  Tho  valleys  of  the  Andes  open  out  at 
Mendoza  into  plains  requiring  only  irrigation  to  produce  abundant 
vegetation  ; the  rivers,  supplied  by  the  melting  mom  at  the 
higher  elevations,  proride  the  necessary  water,  and  every  y«ur  the 
area  of  cultivation  increases.  On  these  plains  them  is  a rainfall 
of  only  six  iuclu-a  annually,  snow  rarely  falls,  and  frost*  are  ww 
.were.  To  the  north  of  fcou  Juan  are  the  provinces  of  La  Rioja 
and  Catamarca,  mountainous  and  heavily  wooded,  and  intsnsrtsd 
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territories  of  Argentina,  comprising  the  liasin  of  the  Rio  Negro, 
the  district  of  Neuqueu,  and  the  little- known  land  of  Patagonia, 
through  which  the  Chubut,  Santa  Cruz,  and  Gallegos  rivers  flow 
to  the  Atlantic,  are  of  a very  different  character  (see  Patagon'Ia). 
From  Neuqucn  southwards  along  the  eastern  slopes  of  the  Andes 
lie  valleys  of  great  fertility,  with  magnificent  timber  on  the 
mountain  sides,  and  a NfiN  of  great  lakes  beginning  at  Nahucl- 
huapi,  the  headwaters  of  the  Rio  Limay.  extends  some  500  miles 
towards  the  Strait  of  Magellan,  In  the  ceutre  of  Patagonia, 
where  the  stepfiea  open  out  into  rolling  grass-land,  heavy  snow- 
storms and  a low  temperature  generally  prevail  during  the 
long  winter,  from  May  to  the  end  of  September.  Near  the 
Atlantic  seaboard  the  climate  again  becomes  more  temperate. 
From  Chnbut  to  the  Strait  of  Magellan  snow  falls  frequently  in 
winter,  but  not,  as  a rule,  in  sufficient  quantities  to  interfere 
seriously  with  (mstoral  and  agricultural  industry. 

Harbours.  — In  spite  of  some  natural  disadvantages  Buenos 
Ayres  remain*,  and  will  probably  long  remain,  the  principal  port  of 
Argentina,  on  aocouut  of  the  couvcnicnt  and  commanding  position 
it  bolds  for  the  river  trade.  Rosario  and  Santa  Fe  are  centres  of 
groat  pain -growing  districts,  and  large  quantities  of  wheat  are 
annually  shipped  from  them  direct  to  Europe.  Six  hundred  miles 
to  the  south  of  Buenos  Ayres  is  the  port  of  Kahia  Blanca,  with  a 
shipping  trade  which  might  lx*  largely  increased  by  a comparatively 
small  expenditure  on  the  harhonr  works.  Still  farther  to  the  south', 
and  only  some  20  miles  distant  from  the  mouth  of  the  Rio  Negro, 
is  the  natural  harbour  of  San  Bias.  Near  the  Chubut  river  is  Port 
Madrin.  and  lx  tween  that  place  and  the  Strait  of  Magellan  arc 
harbours  at  the  mouths  of  the  Santa  Cruz  and  Gallegos  rivers. 

Area  and  Population. — Tire  subjoined  table  shows  the  area  and 
population  of  the  republic,  and  its  provinces  and  territories. 


Administrative  Divisions. 

Ares,  Square 

Miles. 

Top.  180&. 

Pop.  per 
Square  Mile. 

Provinces. 
Buenos  Avres  . 

117,  M0 

1,585,022 

13 

Santa  F4  . 

50,915 

397,188 

292,019 

7 

Entre  Rios 

28,784 

10 

Corrientea 

32,579 

239,618 

7 

Cordova  .... 

62,160 

351,223 

6 

San  Luis  .... 

28,534 

81,450 

3 

Santiago  .... 

39,764 

161,502 

4 

Mendoza  .... 

68,501 

116,136 

2 

San  Juan  .... 

33,716 

84.251 

3 

Rioja  ... 

34,646 

69,502 

2 

Catamarca 

47,532 

90,161 

2 

Tucuman  .... 

8.926 

215,742 

24 

Halt*  .... 

62,185 

118,015 

2 

Jujuy  .... 

18,815 

49,713 

3 

Territories. 

Misionea  .... 

11,282 

33,163 

3 

Formosa  .... 

41,401 

4,829 

Chaco  ... 

52,741 

10,422 

Pampa  .... 

56,320 

25,914 

14,617 

Neuqnen  .... 
Rio  Negro 

42,345 

75,924 

9,241 

Chubut  .... 

93,427 

3,748 

Santa  Graz 

109,142 

1,058 

Tierra  del  Fuego 

8,298 

477 

... 

Total  , . 

1,113,846 

3,964,911 

3 

Population  not  in  census  . 
Indian  population  . 

Total 

Grand  total 

60,000 

30.000 

90.000 
4,044,911 

In  1869  the  population  was  1,830,214,  showing  an  average  annual 
increase  up  to  1895  of  4*98  per  cent.  Of  the  total  population  in 
1895,  2,088,919  were  males  and  1,865,992  females.  The  foreign 
element  numbered  1,004,527,  of  whom  492.636  were  Italian, 
198,685  Spanish,  94.098  French,  48,650  Uruguayan,  24,726 
Brazilian,  21.788  British,  20,694  Chilian,  17,143  Gerinan,  16,047 
Russian,  14,789  Swiss,  14,562  Paraguayan,  and  12,808  Austrian, 
many  other  nationalities  being  represented  by  smaller  numbers. 

Immigration  and  Emigration.  — In  the  43  years,  1857-99, 
2,664,391  immigrants  entered,  and  882,599  emigrants  departed 
from  the  ports  of  the  republic.  In  the  10  yeara,  1830-89,  the 
arrivals  and  departures  were  respectively  1,020,907  and  175,038  ; 
in  1890-99,  928,866  and  552,175.  In*  1899  the  immigrants  by 
ocean  steamers  numbered  84,442,  and  the  emigrants  3-3,397.  In 
1900  the  numbers  were  respectively  84,861  and  88,334.  In  1900 
there  were  52,143  immigrants  froinltaly,  20,383  from  Spain,  3160 


from  France,  2119  from  Russia,  and  2024  from  Austria,  In  1897, 
27,593  availed  themselves  of  the  immigration  law*  with  respect  to 
taking  up  public  lands.  Owing  to  the  Inlying  up  of  accessible  bind 
by  corporations  and  speculators  the  central  and  southern  provinces 
have,  so  far,  not  attracted  colonist*. 

Chief  Town*.— The  principal  towns  are  as  follows 

Population.  Population. 

Buenos  Ayres  (1900)  . 824,303  Corrientea  , . . 16,129 

Rosario  . . . 91,669  Chivilcoy  . . 14,632 

Cordova  , . . 47.609  Gualcguavchu  18,282 

la  Plat*  . . . 45,410  Han  Nicolas  12,650 

Tucmuan  * . . 34,305  Oncordia  . . . 11,695 

Mendoza  . . 28,302  Rio  Cuarto  . 10,825 

Parana  , . 24,098  San  Juan  . . . 10,410 

Santa  Fe  . 22,244  Barracan  al  Sur  . 10,185 

Salta  ....  16,672 

The  present  constitution  of  the  Argentine  Republic 
dates  from  25th  September  1860,  Thu  legislative  power 
is  vested  in  a Congress  of  two  chambers— the  coosttta. 
Senate,  composed  of  members  (two  from  each  non  and 
province  and  two  from  the  capital)  elected  by  dortm- 
the  provincial  legislatures  for  a term  of  nine  meat- 
years,  and  the  Chamber  of  Deputies,  elected  for  four  years 
by  direct  vote  of  the  people,  one  deputy  for  every  20,000 
inhabitants.  To  the  Chamber  of  Deputies  exclusively 
belongs  the  initiation  of  all  laws  relating  to  the  raising  of 
money  and  the  conscription  of  troops.  It  has  also  the 
J exclusive  right  to  impeach  the  president,  vice-president, 
t Cabinet  ministers,  and  federal  judges  before  the  Senate. 
The  executive  power  is  exercised  by  the  ‘ president,  elected 
by  presidential  electors  from  each  province  chosen  by 
direct  vote  of  the  people.  The  president  and  vice-president 
are  voted  for  by  separate  tickets.  The  system  closely 
resembles  that  followed  in  the  United  States.  The  presi- 
dent must  be  a born  citizen  of  the  Argentine  Republic,  a 
Roman  Catholic,  not  under  thirty  years  of  age,  and  must 
have  an  annual  income  of  at  least  $2000.  His  term  of 
office  is  six  years,  and  neither  he  nor  the  vice-president 
is  eligible  for  the  next  presidential  term.  All  laws  are 
sanctioned  and  promulgated  by  the  president,  who  is  in- 
vested with  the  veto  power,  which  can  l«  overruled  only 
by  a two-thirds  vote.  The  president,  with  the  advice  and 
consent  of  the  Senate,  appoints  judges,  diplomatic  agents, 
governors  of  territories,  and  officers  of  the  army  and  navy 
alwve  the  rank  of  colonel.  All  other  officers  and  officials 
he  appoint*  and  promotes  without  the  consent  of  the 
Senate.  The  Cabinet  is  composed  of  five  ministers — the 
heads  of  the  Government  departments  of  the  interior ; 
foreign  affairs ; finance ; war  and  marine ; and  justice, 
worship,  and  education.  They  are  appointed  by  and  may 
be  removed  by  the  president. 

Provincial  Government. — The  provinces,  under  the  constitution, 
retain  all  the  powers  not  delegated  to  the  Federal  Government- 
Each  province  enacts  its  own  constitution,  which  must  be  re- 
publican in  form  and  in  harmony  with  that  of  the  nation.  Each 
electa  its  governor,  legislator*,  and  provincial  functionaries  of  all 
classes,  without  the  intervention  of  the  Federal  Government  Each 
may  conclude  with  the  knowledge  of  the  Federal  Congress  such 
partial  treaties  as  may  lx  necessary  for  the  administration  of  justice, 
the  regulation  of  financial  interests,  or  the  carrying  out  of  public 
works.  Each  may  promote  by  means  of  protective  laws  its  own 
industries,  may  regulate  immigration  into  its  territories,  and  deal 
with  similar  local  economic  questions. 

Justice,  — Justice  is  administered  by  a Supreme  Federal  Court  of 
five  judges  and  an  attorney-general,  which  is  also  a court  of  appeal, 
and  by  a number  of  inferior  and  local  courts.  Each  state  has  also 
it*  own  judicial  system.  Trial  by  jury  is  established  by  the  con- 
stitution, but  never  practised.  Civil  and  criminal  courts  arc  both 
corrupt  and  dilatory.  In  May  1899  the  minister  of  justice  stated 
in  the  Chamber  of  Deputies  that  the  machinery  of  the  courts,  in 
the  country  was  antiquated,  unwieldy,  and  incapable  of  performing 
its  duties;  that  60,000  cases  were  then  waiting  decision  in  the 
minor  courts,  and  10,000  in  the  federal  division  ; and  that  a re- 
construction of  the  judiciary  and  the  judicial  system  had  become 
necessary.  In  June  1899  lie  sent  his  project  for  the  reorganization 
of  the  legal  procedure  to  Congress,  hut  no  action  has  yet  been  taken 
beyond  referring  the  Bill  to  a committee  for  examination  and  report. 
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Religion. — The  Argentine  constitution  recognizes  the  Hainan 
Catholic  religion  a#  that  of  the  state,  but  tolerates  all  other  re- 
ligion#. The  state  pays  the  clergy,  build#  churches,  Ac.,  controls 
all  ecclesiastical  appointments,  ami  decides  on  the  passing  or  re- 
jection of  all  decrees  of  the  Holy  See.  In  1895  there  were  1019 
Catholic  churches,  or  one  for  every  4000  inhabitants.  There  were 
nl#o  sixty -eight  Protestant  churches,  three  masonic  halls,  one 
Spiritualists'  church,  and  one  Russian  Orthodox  church.  Of  the 
Protestant  churches  twenty-five  are  in  the  territory  of  Chubut, 
which  was  largely  colonized  from  Wales.  In  1895  the  population 
was  divided  as  follows,  seconding  to  religion 


Arjr-uUue.  | 

; Foreign. 

Total 

Catholic# 

. ; *2,944.397 

976,739  ; 

3,921,136 

Ihotestant* 

5,597 

21,168 

26,755 

Jews 

195 

5,890 

0,085 

Othere  . 

190 

745 

935 

Total 

. 2,960,379 

1,004,53*2 

3,954,911 

I1 


miles  from  Bahia  Blanca,  for  the  use  of  the  tnen-of-wsr,  and  Urns 
will  be  sufficient  draught  of  water  at  this  port  to  admit  the  docking 
of  vessels  up  to  12,000  tons.  The  estimated  cost  of  the  construction 
of  the  uew  port  exceeds  £1,000,000.  The  machine  guns  and  riflis 
now  in  use  in  the  navy  are  all  of  the  most  recent  pattern. 

Finance. — The  revenue  of  the  republic  is  derived  mainly  from 
customs  and  excise,  and  the  largest  branch  of  expenditure  is  the 
service  of  the  debt.  In  1878  the  revenue  amounted  to  the  equi- 
valent of  £3,680,000 ; in  1881,  to  £1,260,000,  the  fUNoditam 
in  the  latter  year  reaching  the  amount  of  £5,670,000.  The 
following  table  shown  approximately  the  revenue  and  expenditure 
in  1893  and  onwards,  conversion#  being  made  at  the  rate  of  |5.04 
to  £1  for  gold,  and  at  the  average  rate  of  each  year  for  jawr. 
These  average  rates  are  shown  in  the  last  column  of  the  tabic. 


From  this  it  appears  that  991  per  1000  are  Catholics,  7 per  1000 
are  Protestant#,  and  2 per  1000  are  Jews,  the  Jew#  being  entirely 
of  Russian  origin,  sent  into  the  republic  since  1691  by  the  Jewish 
Colonization  Association. 

Education. — The  number  of  school#  and  colleges  in  1699  was 
3884,  and  of  professors  and  teachers  11,001.  The  number  of 
pupils  under  instruction  was  260,930.  Of  these  192,060  attended 
elementary  schools,  66,399  private  establishments,  13,313  normal 
schools,  and  the  remainder  the  higher  educational  course  at  (he 
universities  and  at  the  various  national  advanced  colleges.  The 
national  odhgN  are  sixteen  in  numlwr,  and  there  are  normal 
schools,  a school  of  mines,  a college  of  agriculture,  two  military 
schools  (one  with  125  cadet*,  tho  other  for  the  instruction  of  non-* 
commissioned  officers},  aud  three  naval  schools  (one  for  officers  and 
two  for  artificers  and  mechanics).  The  national  universities  are  at 
Buenos  -Ayres  and  Cordova,  and  provincial  universities  are  at 
La  Plata,  Santa  F4,  and  Parana.  Tlie  total  number  under  instruc- 
tion represent#  only  7 per  cent,  of  the  population,  a#  compared 
with  '23  per  cent,  in  the  United  Slate#  and  20*3  per  cent,  in  the 
United  Kingdom.  The  cost  of  education  to  the  state  in  1899  was 
extremely  heavy,  no  less  a sum  than  £1,000,000  tieing  devoted 
nominally  to  that  purpose,  an  average  of  nearly  £5  for  each  pupil 
attending  the  public  educational  institution#. 

The  Army. — The  regular  anuy,  at  tho  beginning  of  1699,  con- 
sisted of  1163  officers  and  12,867  non-commissioned  officers  and 
men.  In  the  ranks  were  then  serving  2157  recruit*  of  twenty 
year#  of  age,  drawn  under  the  conscription  law  in  connexion  with 
the  liability  of  Argentine  citizen*  to  be  called  upon  for  military 
service.  The  army  comprised  one  regiment  of  engineers,  two  of 
mountain  artillery,  six  of  light  artillery,  twelve  of  iufantry,  eleven 
of  cavalry*,  and  two  of  Andean  sharpshooters.  There  is  also  the 
president’s  escort.  On  81st  December  1898  tho  number  of  men 
enrolled  in  the  National  Guard,  including  tho  entire  male  population 
between  the  ages  of  eighteen  and  forty-five  years,  with  certain  ex- 
ceptions, was  233,945  ou  the  list  for  active  service,  90,9*21  on  the 
reserve  list,  and  13,780  on  tho  territorial  list  ; 5323  men  liable  to 
servicy  were  excused  on  special  grounds.  The  total  number  of  men 
the  Government  can  call  to  arms  to  assist  the  regular  trooris  is*, 
therefore,  343,972.  Under  Law  No.  3313  all  youth*  of  tho  ago  of 
twenty  years  ore  required  to  undergo  a regular  training  and  to 
#ervc  two  year*  in  the  army,  if  necessary.  In  1898  the  number  of 
youths  coming  under  this  category  was ’34, 000;  hut  of  these  only 
12,000  underwent  the  authorized  instruction  of  sixty  days  with 
the  colours,  the  remainder  not  Wing  called  out  from  motives  or 
economy.  The  main  hotly  of  the  Natiouul  Guard  is  paraded  and 
drilled  on  all  holidays  and  Sundays,  attendance  Wing  compulsory 
for  two  months  in  every  your  until  a citizen  is  twenty-five  ycare  of 
age.  The  number  of  horse*  in  service  in  1899  was  14,482,  and  of 
mules  4169.  Tho  artillery  armament  is  from  Krapp. 

. Aavy.  A marked  development  has  taken  place  in  the  navy 
since  1874,  when  the  Government  ordered  from  British  shipbuilder 
two  ironclads,  four  monitors,  and  two  gunboats.  In  1881  tho 
Almira, lie  Brown  was  purchased  in  England,  aud  in  1886  the 
iatagmia  and  Argentina  were  added  to  the  list.  In  1892  tho 
iMUpendcnaa  and  Lihertad  were  acquired,  then  the  cruiser  25  dr 
?.  dc  Julio.  Tile  fear  of  war  with  Chile  induced 
the  purchase  of  the  Bueno i Agra  in  1896,  of  tho  Garibaldi  in  1897, 
on.l  or  the  San  Martin,  PUerrgedon,  and  General  Belgrano  i.»  1898. 

. W,?n  WM  tr™ted  with  four  first -class  sea  going 
Sr  aTi*  rw  '2**!  *"'>  tw'ity  one  tofp«ia 

SSL/*!*  t*,ir”  *•  » for  th.  » »f  tl„  ton«i„ 

Sl«  *OTk<h'>j«  f«  m.b 

..ulltli.1',-  A *jJ*°°bahip,  the  Sarmiento,  has  also  Wn 
added  to  tho  navy  bat  The  officers  on  the  list  in  1899  numbered 

5 M A 1 ■*Ur*'  aua  ,W  I-”.v  office™  .JHte 

51  Oo.  A naval  port  is  being  constructed  at  lk-lgruno,  *)nie  27 


Year. 

Revenue. 

Expenditure. 

PapwDdtora 

toil. 

£ 

£ 

1893 

7,592,880 

8,493,220 

16.32 

1894 

6,995,940 

6,973,760 

17.86 

1895 

7,555,450 

9,479,310 

17.80 

1896 

8,077,140 

12,034,200 

14.86 

1897 

10,223,040 

12,187,630 

14.61 

1898 

18,672,668 

24,044,245 

12»5 

1899 

14,503,140 

15,325,230 

11.29 

1900 

12, 859,000 

1-2,996,100 

11.36 

1901 

13,078,000 

12,975,000 

11.36 

Tin*  abnormal  increase  of  revenue  and  expenditure  m i*w  »“ 
1S99  was  duo  to  the  warlike  prejorations  made  on  account  ot  t** 
boundary  disagreement  with  Chile.  In  1900  a 10  per  cent,  w* 
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boundan*  disagreement  with  Chile,  lu  iww  a xu  j*r  -« 
ditioual  tax,  which  had  been  imposed  on  imports,  was 
to  tho  extent  of  one-half,  the  remaining  half  being  made  applicable 
to  the  formation  of  a fund  for  the  conversion  of  the 
Tlie  debt  of  the  republic  in  1889  amounted  to  about 
and  in  the  following  year  financial  difficulties  arose.  In  R 
a funding  loan,  limited  to  £7,630,680,  wss  u*u*d, 
coed*  were  applied  to  the  service  of  external  loans  and  K® 
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-ere  applied  to  the  service  oi  exurw  —* 

tions.  In  1893  the  Romero  arrangement  was  made  Wtw«a  uw 
National  Gov.in.mcnt  an.1  tlio  bomUwMcni  for  the  “ 

amortization  and  tho  temporary  reduction  of  lntorrat.  **  Wj 
mont  of  full  intorcat  «a»  resumed  in  1898.  In  the  jran  *• 
tho  issue  of  railway  gnarantec  roodraion  bonds 
All, 607, 100  wss  anthorired  Tor  the  purjioK  of  *tUuw 
ouaroutcea  in  umara  ; and  in  1997  1900  tho  none  of  bunds > 
lug  to  £20,291,800  was  anthoriiod,  that  arrangonirnto 
made  between  the  provinces  and  municipalities  and  the  , 

A considerable  amount  of  the  public  debt  &ro*e  . •.„!# 

mortgage  bank  eedulas,  for  which  the  Government  had 
respotiuble.  In  tho  year  1900  the  outstanding  and  suthonxea 
debt  of  the  re[Niblic  was  as  follows ; — 

External  debt — 

Original  national  loans  . 

Assumed  provincial,  Ac.  « 

National  eedulas 

Total  external . 

Internal  debt — 

$6,  .375, 000  gold  \ ...  9,896,3^ 

98,751,300  pajier  / 

Floating  debt,  Ac. — 

$23,852,751  gold  1 . 5.564,000 

9,012,804  P^gw/  ' ' 25,600,000 

Paper  currency,  $291,326,263  . . 

The  total  obligations  of  the  nation— external,  internal,  floating 
currency— thus  amount  to  over  £128,000,000.  annnd 

According  to  an  estimate  given  m the  twe®*y  , . wJTice 
report  of  the  Foreign  Bondholders'  Council  the  ««■  nlwj  to 
of  tho  whole  debt  (exclusive  of  expense)  m 1900  amount 

£6,301,419.  . a. ^ of  the  internal  deW. 

Tho  paper  currency  forms  an  important  port  pf_  - , . olm*n 
By  tho  emission  of  vast  sums  of  p*p*  molVT_  •'  „r  * rwutius, 
entered  on  tho  course  which  led  to  the  financial  than 

aud  by  further  emissions,  in  reality  neither  mo  Tho 

forced  loans,  subsequent  presidents  hastemd  cj j ^nsl 

assumption  by  the  National  Government  of  th  1 • .yj  irons 

indebtedness  was  only  an  act  of  justice.  L »cj  more 

were  contracted  under  the  law  of  3rd  November  * 
commouly  known  as  the  Free  Banking  I*** iii- 
vinccs  made  loans  abroad  to  the  amount  of  *-*<>  th  ranch  tho 

posited  the  specie  with  the  National  Govcrnm  fee 

Goisse  de  Conversion,  the  gold  to  remain  mtac  xrturn 

the  value  of  tho  note*  ianea  by  the  provincial  roovin«* 

for  the  gold  deposited  in  the  Caisee  do  Oonrerm  41  i*r«nt* 
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interest,  the  bonds  remaining  in  the  custody  of  the  Caiasc  do  Con- 
reraion,  which  vaa  authorized  to  Attend  to  the  annual  service. 
But  President  C'elman  sold  the  gold  specie,  and  the  Provincial 
bank  note*  immediately  lost  their  value.  The  National  Govern- 
ment  has  to  aomo  extent  made  good  the  lose  caused  by  the  action 
of  Celman. 

Mineral*. — The  principal  mineral  deposits  of  the  republic  are 
found  in  the  provinces  of  San  Juan,  La  Rioja,  Mendoza,  Jqjuy, 
Salta,  San  Lula,  and  Catamarca*  and  in  the  territories  of  Santa 
Croz,  Chubut,  l'ampo,  Neunnen,  Tierra  del  Fuego,  and  Rio  Negro, 
the  richest  being  tlmt  of  Jujuv.  Gold  and  silver  aro  found  in 
many  place*,  but  the  only  rich  deposits  now  being  worked  are 
in  the  Famatina  region  in  La  Rioja.  Lead  is  found  in  some  veins 
in  la  Rioja,  Cordova,  Mendoza,  and  San  Luis.  Copper  has  been 
discovered  in  the  provinces  of  San  Juan,  La  Rioja,  Cordova,  Cata- 
marca,  Mendoza,  oalta,  and  Jiuuy.  Most  of  the  ore  contains  con- 
siderable quantities  of  gold  ana  silver.  Iron,  of  poor  quality,  has 
been  found  in  Mendoza,  Cordova,  La  Rioja,  and  San  Juan,  but 
there  are  no  smelting  works  in  the  country.  Coal  has  been 
discovered  in  the  department  of  San  Rafael  in  Mendoza,  in 
Neuquen,  the  Arroyo  Malo,  and  San  Juan  in  the  district  Morado. 
Some  small  petroleum  springs  have  also  been  discovered  in  the  de- 
partment of  Ante  in  the  provinco  of  Salta,  and  near  the  town  of  Oran. 

AyriatUnre  and  Stock-raising,— la  1878  the  production  of  wheat 
was  insufficient  for  home  consumption,  the  amount  of  maize  grown 
barely  covered  local  necemitin*,  and  the  only  market  for  live  stock 
was  in  the  gnJadero  establishments  where  the  meat  was  turned  into 
jerked  beef  for  the  Brazilian  and  Cuban  markets.  But  three  years 
later  tho  actual  economic  development  began.  In  1881  President 
Roca  offered  for  public  purchase  by  auction  the  lands  in  the  south- 
west of  the  provinco  of  Buerioo  Ayrea,  tho  Pam]w  Central,  and  the 
Neuquen  district,  these  lands  haring  been  rendered  habitable  after 
the  campaign  of  1878  against  the  Indians.  The  QMMt*  price  was  ^ 
£80  sterling  per  square  league  of  8889  acre*,  and,  aa  the  lands  were  ' 
quickly  sold,  an  expansion  of  tho  pastoral  industry  immediately 
ensued.  The  demand  for  animals  for  stock-breeding  purposes  sent 
op  price*,  and  this  acted  aa  a stimulus  to  other  branches  of  trade, 
so  that,  an  peace  under  tho  Rftca  regime  seemed  assured,  a steady 
flow  of  immigration  from  Italy  set  in.  Tho  development  of  the 
pastoral  industry  of  Argentina  since  those  days  has  been  remark- 
able. In  1878  the  number  of  cattle  was  12,000,000 ; of  sheep, 
65,000,000  ; and  of  horse*,  4,000,000  : in  1899  the  number*  were— 
cattle,  25,000,000  ; aheep,  89,000,000  ; and  horere,  about  4,500,000. 
Originally  the  cattle  were  nearly  all  of  the  long-hornod  Sjwtiiah 
breed  and  of  little  value  for  their  meat,  except  to  the  salatUro 
establishments.  Gradually  Durham  and  Hereford  stock  were  intro- 
duced to  improve  the  native  breeds,  with  results  so  satisfactory 
that  now  herd*  of  three-quarters  bred  cattle  arc  to  be  found  in  all 
ports  of  the  country.  Not  only  has  tho  breed  of  cattle  boen 
improved,  but  the  system  of  grazing  has  completely  altered.  Vast 
areas  of  land  (probably  8,000,000  acres)  have  been  ploughed  and 
sown  with  lucerne,  ana  magnificent  permanent  pasturage  nas  been 
created  where  there  were  coarse  and  hard  passes  in  former  days. 
In  1889  the  first  shipment  of  Argentine  cattle,  consisting  altogether 
of  1930  h tee  re,  was  sent  to  England.  The  results  of  these  first 
experiments  were  not  encouraging,  owing  mainly  to  the  poor  class 
of  animals,  but  the  exporters  persevered,  and  tho  businws  steadily 
grew  in  value  and  importance  until  in  1898  the  number  of  live 
cattle  shipped  was  130,351.  In  1899  tho  number  fell  to  103,566 
of  which  83,384  were  shipped  to  England,  3290  to  Franc*,  and 
11,688  to  Brazil.  Largo  quantities  of  frozen  meat  were  exported 
in  1899,  profitable  prices  being  realized.  Dairy  farming  is  making 
rapid  strides,  and  tho  development  of  Bhecj»- fanning  has  been 
remarkable.  Iu  1878,  65,000,000  sheep  yielded  230,000,000  pounds 
weight  of  wool,  or  an  average  per  aheep  of  about  3$  pounds.  In 
the  season  1899-1900  tho  wool  exports  weighed  420,000,000  pounds, 
and  averaged  more  tlian  5 pound*  i*>r  sheep  The  extra  weight  of 
fleece  was  owing  to  the  very  great  improvement  due  to  the  large 
importation  of  rams  from  Europe  and  Australia.  The  export, 
moreover,  of  live  aheep  and  of  frozen  mutton  to  Europe  has  become 
an  inqiortant  factor  in  tho  trade  of  Argentina.  In  1892  the 
number  of  live  sheep  shipped  for  foreign  port*  was  40,000  ; in  1898 
the  export  reached  a total  of  619,378  ; and  in  1899,  462,013.  In 
1892  the  frozen  mutton  exported  was  25,500  tons,  and  this  had 
increased  in  1898  to  29,776  tons. 

The  advance  made  in  agricultural  industry  is  also  of  very  great 
importance.  In  1872  the  cultivated  area  was  about  1,430,000 
acres  ; in  1888,  6,074,000  acres  ; in  1895,  12,063,000  acres  ; in  1899. 

16.055.000  arree.  In  1899  the  wheat  exports  exceeded  50,000,000 
bushels,  and  tho  maize  40,000,000  bushels.  The  area  under  wheat 
in  1899  was  5,500,000  acre?*;  maize,  6,000,000  acres;  linseed, 

200.000  acres.  The  farming  industry  is  not,  however,  on  a satis- 
factory basin.  No  national  land*  in  accessible  districts  are  avail- 
able for  tho  application  of  a homestead  law,  and  the  farmer  too 
often  has  no  interest  in  the  land  lieyond  the  growing  crops,  a 
percentage  of  the  harvest  being  the  rent  charged  by  the  owner  of 
the  property.  This  system  is  mischievous,  since,  if  a few  consecu- 


tive bad  seasons  occur,  the  farmer  moves  to  some  more  favoured 
spot.  The  principal  wheat  and  maize- producing  districts  lie  in  tha 
provinces  of  Santa  Fe,  Buenos  Ayres,  Cordova,  and  Entro  Rios, 
and  the  average  yield  of  wheat  throughout  the  country  in  1899 
was,  in  round  numbers,  12  busheb  to  the  acre.  Little  attention 
is  paid  to  methods  of  cultivation,  and  the  farmer  has  no  resources 
to  help  him  if  the  oeroal  crops  fail.  In  the  Andean  provinces  of 
Mendoza,  San  Juan,  Catamaran,  and  La  Rioja  viticulture  is  widely 
practised,  and  the  area  of  the  vineyards  now  exceeds  150,000  acre*. 
Wine  is  manufactured  in  large  quantities,  but  tho  output  is  not 
vet  sufficient  to  meet  the  home  demand.  In  the  province  of 
Tucuman  the  main  industry  is  sugar-growing  and  manufacture. 
In  1899  the  production  of  sugar  was  110,000  tons;,  the  total  con- 
sumption of  Argentina  being  estimated  at  80,000  tons  annually. 
The  Rugor  manufacture,  however,  ia  a protected  and  bounty-fed 
industry.  Other  products  are  tobacco,  olives,  castor-oil,  and  fruit 
and  vegetable*  for  export  to  Brazilian  markets. 

The  pastoral  and  agricultural  industries  have  been  hampered  by 
fluctuations  in  the  value  of  the  currency,  farm  products  being  sold 
at  a gold  value  for  the  equivalent  in  paper,  while  lalMiurent  are  paid 
in  currency.  Tho  existing  system  of  taxation  also  presses  heavily 
upon  the  provinces,  as  may  bo  seen  from  the  fact  that  the  national, 
provincial,  and  municipal  exactions  together  amount  to  £7  per  head 
of  population,  while  the  total  value  of  the  export*  in  1898  waa  only 
£6  in  round  number*. 

Manufactures.  — Manufacturing  enterprise  in  Argentina,  iu  spite 
of  tho  protection  afforded  by  a high  tariff,  does  not  make  any 
substantial  progress.  The  reason  put  forward  i*  the  lack  of  coal 
or  other  available  cheap  fuel.  At  Cordova  a central  power  station 
for  the  distribution  of  electricity  obtained  from  water-power  was 
erected  in  1897  ; but  so  far  very  little  us*  of  this  convenience  has 
been  made  by  factories.  In  Buenos  Avre*  several  companies  have 
established  stations  for  distributing  electric  power  generated  by 
steam  ; but  the  cost  is  high,  and  tho  power  ha*  hitherto  only  been 
applied  for  lighting  and  lor  the  electric  tramways. 

Commerce.. — The  rapid  development  of  tho  foreign  trade  of  the 
republic  since  1881  is  shown  in  the  following  table,  the  values  of 
imports  and  exports  being  given  in  pounds  sterling  for  the  yeara 
named.  In  the  period  1886-90  the  trade  was  abnormally  inflated, 
the  average  annual  imports  during  tho  five  year*  being  of  the  value 
of  £25,919,000,  and  of  tho  exports  £17,813,000. 


Tear. 

Impart*. 

Exports. 

£ 

£ 

1881 

11,100,000 

11,580,000 

1886 

19,100,000 

14,000,000 

1891 

13,442,000 

20,644,000 

1896 

22,433,000 

23,360,000 

1898 

21,486,000 

26,766,000 

1899 

23.360,000 

36,980,000 

1M0 

22,697,000 

30,920,000 

The  principal  imports  are  textiles  and  raw  materials,  valued 
in  1900  at  £7,519,570;  iron  and  iron  goods,  £3,810,810;  food 
stuffs,  £2,090,670  ; gloss  and  earthenware,  £1,778,700.  The  value* 
of  the  principal  groups  of  exports  were— pastoral  products, 
£14,250,800  ; agricultum  products,  £15,485,200;  forest  products, 
£441,700  ; various,  £701,800.  Of  the  pastoral  products  the  more 
important  exports  were— ox -hides,  3,359,460  in  number;  Lor*©- 
hiaes,  120,100  in  number  ; sheep-skins,  28,200  tons  ; wool,  112,105 
tons  ; tallow,  353,880  cwta.  ; foreign  wethers,  2,372,070  in  number. 
The  agricultural  produce  exported  comprised  2,042,164  tons  of 
wheat  and  740,685  tons  of  maize.  Of  the  impf.  ta  in  1900,  34 
per  cent  in  value  came  from  the  United  Kingdom,  14  per  cent, 
from  Germany,  13  per  cent  from  Italy,  12  l*r  cent  from  the 
United  States,  and  9 per  cent,  from  France.  Of  the  exports  15 
per  cent,  in  value  were  shipped  to  the  Lnitcd  Kingdom,  U*  P*r 
cent,  to  Germany,  12  per  cent,  to  France,  and  11  per  cent,  to 
Belgium.  More  than  half  the  foreign  trade  of  the  republic  goea 
through  the  port  of  Buenoa  Ayrea.  . 

The  commercial  community  has  1**en  passing  through  a moat 
difficult  period.  Between  1880  and  1890  immense  suras  of  European 
capital  were  inverted  in  railways  and  other  undertakings.  The 
Mortgage  Bank  of  the  province  of  Buenos  Ayres  lent  money  reck- 
lessly in  the  form  of  crdulas  nominally  secured  on  landed  property, 
credit  was  given  far  and  wide,  and  the  import  trade  rapidly  de- 
veloped. In  1890  a financial  crisis  came,  credit  contracted,  tho 
value  of  property  depreciated,  and  iraporta  decreaaod.  The  con- 
etant  fluctuation,  in  the  value  of  the  currency  "'ere  alw  an  adyereo 
factor.  But  recent  commercial  .tatwtree  indicate  that  the  volume 


oTSide  ia* once  more  inertsaaing.  Credit  i.  now  wmnder  than  for 
aeveral  Team,  and  ehows  ripM  of  further  improvermnt.  Many 
of  the  larger  retailers  now  import  their  ware*  direct  from  Europe, 
and  thus  rave  the  intermediate  commuwion  charge*,  rreaent : ail  - 
culties  art™  mainly  from  the  appreciation  "f/1!' 
recent  additiona  to  taxation.  In  consoqucnce  of  thcee  two  lacto.a 
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the  expenses  of  a trading  establishment  are  now,  with  a premium 
on  gold  of  ouly  127  per  cent.,  greater  than  they  were  when  the 
premium  stood  at  300  ]»er  cent. 

Skipping  and  Navigation. — The  shipmng  under  the  Argentine 
flog  in  1998  consisted  of  1416  sailing  ships  of  a total  tonnage  of 
118,994  tons  and  222  steamships  of  36,323  tons.  The  shipping 
entered  at  Argentine  port*  in  the  foreign  trade  in  1891  Itad  a total 
tonnage  of  5,275,091  ; in  1696,  7,115,467  ; in  1697,  6,185,062  ; in 
1B9S,  6,555,128  ; in  1899,  6,939,567. 

Railways.—' The  rapid  development  of  the  railway  system  is 
indicated  by  the  following  figures,  which  show  the  length  of  line 
open  in  various  years  from  1880  : — 


Year. 

Mil**  Open. 

Yrar. 

M lira  Open. 

I 1880 

[ 1.435 

1895 

8,887 

1885 

2.820 

1898 

9,885 

1890 

| 5,745 

1899 

10,285 

1 

The  trans-Ande&n  line  is  open  to  Santa  Rosa,  but  46  miles  are 
required  to  unite  the  Argentine  and  Chilian  sections. 

in  1900  the  capital  invested  in  the  railways  amounted  to 
£ 105, 823, 32 4,  of  which  £10,991,750  corresponded  with  the  state 
lines,  and  the  remainder  with  the  private  line*.  In  the  course 
of  1900  the  railways  carried  17,898,961  passengers  aud  12,719,297 
ton*  of  good*,  the  average  working  expense*  of  all  the  lines  in 
operation  being  (1898'  62  [nsr  cent,  of  the  gruaa  receipt*. 

In  consequence  of  the  action  of  competing  undertaking*,  the 
©ompauies,  without  any  National  Covcrumeut  guarantee  on  the 
capital  they  employed,  were  compelled  to  extend  their  works,  and 
exfiansion  was  only  checked  when  the  financial  crisis  of  1890 
destroyed  for  a time  the  credit  of  Argentina  in  the  money  markets 
of  Europe.  The  conc«wions  granted  during  the  tenure  of  office  of 
l*resideut  Roca  from  1880  to  1886  had  the  specific  object  of  uniting 
outlying  districts  with  the  capital,  and  could  bo  justified  on  political 
as  well  a*  economic  grounds.  Those  issued  broadcast  by  President 
Cclman  had  no  such  raison  dt.tre  and  were  simply  political  job*, 
which  brought  the  guaranteed  railway  system  into  disrepute. 

Tramway*, — In  1895  there  were  in  operation  460  miles  of  tram- 
way*, 36  miles  in  construction  and  32  mile*  projected.  These  lines* 
had  a capital  of  $84,000,000  paper,  and  in  1694  carried  88,306,866 
tMusengers.  In  1895  there  were  179  stage-coach  oouipanics  travel- 
ling over  11,940  miles  of  road. 

Telegraphs. — In  1696  the  Argentine  Republic  had  25,845  miles 
of  telegraph  lines  ami  1237  offices.  Tho  national  telegraph  lines 
had  a length  of  11,023  mile*  with  23,572  miles  of  wire  ; the  rail- 
way linos,  70<0  mile*  with  18,717  miles  of  wire  ; companies'  line*, 
4426  mile#  with  7462  milos  of  wire ; other  lines,  2824  miles  with 
9309  miles  of  wire.  The  d«*|»atches  sent  numbered  4,953,887. 

_The  Arg®nti“«  Republic  joined  the  Postal  Union  in 
*""■  years  the  national  post  offices  handled  mail  pieces 

to  the  following  numbera:— In  1894,  127,564.667  pieces;  1895, 
142,436,210;  1896,  177,641,001  ; 1897,  190,506.860.  In  1897  the 
internal  correspondence  amounted  to  167,684,883  letters  and  paper#, 
and  tho  foreign  to  22,872,487.  In  1897  there  were  1716  post 
offices.  The  revenue  derived  from  the  post  offioea,  including  the 
telegraphs,  in  169/  was  $15,257,066  ; the  expenditures.  $30,347,390. 

Credit.  -Bv  law  of  16th  October  1891  the  old  National  Bank 
wa#  placed  m liquidation,  and  the  Banco  de  la  Nacion  Argentina 
WM  cqtencd.  Within  the  republic  there  are  many  other  banks, 
both  state  and  private.  The  National  and  Provincial  Hypothecary 
Banka,  in  the  spendthrift  period  between  1886  and  1890,  exerdred 
> dWroro  influenw  on  Argentina  crulit.  The  fundamental 
pmiciple  of  these  mortgage  hanks  eound  enough,  the  id™  lining 
thnt  the  bond*  waned  (orfuhu)  ,hould  bo  • Brat  elmrge  on  rwii 
estate  of  apf.n,v«l  value,  end  tlmt  their  face  value  should  not 
represent  more  than  <5  per  oent.  of  the  approved  value  of  the 
property.  But  In  the  “ boom  " of  1887-89  idnUu  were  issued  on 

thlrT"1”*1  T,*1"  “r  nKny  »nJ  through  political  influence,  so 
that  ninnv  nuUlons  of  dollara  were  obtained  on  waste  and  worthless 

7"3  h*  true  condition  of  affaire  came  to  light  it  wm 
to  “««  #m  000,000  hadXon  issued 
bl  ll!  Hy'ttecarv  Bank,  and  to  alamt  *120,000,000 

swuritv1!?  lb  “ Bi‘“k'  _Iu  . "r  th“  Provincial  Bank  the 
lO  re/.'  nt1  } mi>rtK"f 1 *«  found  to  represent  only  about 
*,.**',  *;  J.  o'  nominal  value  of  tho  Mrfahxi  i»uod  Tlie 

^^n7t°f|  ^°Pro"nd»1  Government  had  ben  attached  to 
n,?.,.,,.'  A‘  "j0, pro  vinos  was  in  a lionknipt  condition.  Un- 
fortnnately,  the  ctdul.a  had  Iwen  largely  Ism.-ht  in  Euroue  under 

Wh<TC°t!ri^  folhT  7™  T*  "P0"  ™>«»Wv  real  estate. 


careful  management  the  afTair*  of  the  National  Hypothecary  Rank 
were  brought  to  a fairly  sound  financial  condition,  bet  this*  wm  in 
great  fwrt  owing  to  the  fact  that  the  charter  of  the  bank  practically 
confined  all  mortgages  to  the  municipality  of  Bueno*  Ayna,  who* 
property  has  steadily  risen  in  value  for  some  yean  past. 

The  development  of  the  resources  of  Argentina  is  effected  largely 
by  mean*  of  foreign  capital.  In  a consular  rejwrt  of  July  1900, 
the  foreign  capital  invested  in  undertakings  within  the  country  m 
estimated  at  £122,865, 000,  of  which  £119,018,000  is  for  railway* 
and  tramways,  and  tho  interest  annually  paid  to  capitalists  out. 
side  the  republic  is  put  at  about  £4,900,000. 

The  paper  money  in  circulation  on  31st  Dwember  ISM 
amounted  to  $291,326,000,  or  about  £25,600,000,  gold  being  at  * 
premium  of  127  per  coot.  On  4th  November  of  that  year  a U* 
was  phased  for  the  conversion  of  the  paper  currency  into  g->l 
dollars  at  the  rate  of  44  cent#  gold  |*r  jwper  dollar,  rroriwon 
being  made  for  the  formation  of  a conversion  fund.  In  Apnl 
1900  the  fund  amounted  to  $3,200,000  gold,  or  £640.000.  It  n 
anticipated  that  five  years  must  elapse  before  the  fund  ran  reach 
an  amount  sufficient  for  an  attempt  to  cany  out  the  couyereion. 

The  metric  system  has  been  nominally  compulsory  since  1SS7, 
but  the  old  Argentine  system  is  not  yet  alwcdoncd. 

Authorities. — Al*l!t At  JuaN  A.  La  InmigmeMn  Bvnptan 
I la  Rcpublica  Argentina.  Buenos  Ayres,  1898.—  Argen/inr-thuu* 

I Baum  lory ; Report  presented  to  the  British  Arbitration  Tribunal  os 
behalf  of  the  Argentine  Government.  4 vols.  London,  1900.— Cxn- 
iiaNZ  A,  Artu no  B.  Constitution  National y Constitution*  Prorim 
ales  Vigentes.  Buenos  Ayres,  1698. — DaireaOX,  Emile.  Dtj  uet 
Us  J fours  d La  Plata.  Paris,  1888.-De  Gramm  Conn 
Anoelo.  U Argentina.  Firenze,  1898.— GalaBCB,  A.  B("jngo 
iU  Buenos  Ayres,  capital  de  la  Nation  Argentina.  Bum  Ayr*A 
1886.  2 vols. — Gonzales,  Meliton.  El  Oran  Chaco  drgentim. 
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3 vol*.— Mri.HAi.L,  M.  O.  and  E.  T.  Handbook  of  the  kixr 
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IL  Recent  History. 

The  history  of  Argentina  since  the  time  of  it* 
emancipation  from  Spain  is  a confused,  wearwome 
of  political  intrigues,  parly  struggles,  civil  wars, 
military  revolutions.  In  1875  the  temporary 
led  many  people  to  believe  that  the  period  0 
strife  was  at  an  end  and  that  no  new  re\° u 1 
movements  would  be  attempted  for  a long  time  0 ^ 

These  sanguine  expectations  were  not  destined 
realized.  During  the  presidency  of  Dr  AjeUanodaj, 
had  succeeded  Sarmiento  in  the  office  of  cni?_ 
trate,  political  feeling  in  the  city  and  province  ? 

Ayrea  began  to  show  unmistakable  signs  of  forcjnk  Wl3 
issue  the  question  as  to  what  position  Buenos  t ) 
to  hold  for  the  future  in  regard  to  the  remaining  p 
of  the  confederation.  Before  retiring  from  o c , 
President  endeavoured  to  secure  the  election  $*,  - 
Julio  Roca  as  his  successor,  and  on  this  point  ngea 
princii>al  j>olitical  events  of  1879,  leading  to  the  c‘ 
of  1880,  by  which  the  jiower  of  Buenos  a\yres  * , , it 

When,  in  1879,  the  people  of  Buenos  Ayres  perctiv*- 
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the  decentralization  party  had  determined  to  leave  no 
stone  unturned  to  secure  the  election  of  General  Boca, 
and  so  make  sure  that  the  provinces  became  the  dominant 
element  in  the  political  situation,  an  agitation  was  im- 
mediately set  on  foot.  Mass  meetings  were  held  and  a 
committee  was  appointed  for  the  purpose  of  considering 
what  action  should  lie  taken  to  defeat  the  ambitious 
designs  of  the  provincials.  Under  the  direction  of  this  com- 
mittee, the  association  known  as  the  “ Tiro  Nacional w was 
formed,  with  the  avowed  object  of  training  the  able-bodied 
citizens  of  Buenos  Ayres  in  military  exercises  and  creating 
a volunteer  army,  ready  for  service,  if  called  upon,  to 
resist  by  force  the  pretensions  of  their  opponents.  The 
establishment  of  the  Tiro  Nacional  was  enthusiastically 
received  by  all  classes  in  Buenos  Ayres,  the  men  turning 
out  regularly  to  drill  and  the  women  aiding  the  movement 
by  collecting  subscriptions  for  the  purpose  of  armament 
and  other  necessaries.  On  the  13th  of  February,  1880, 
the  Minister  of  War,  Dr  Pellegrini,  summoned  the  princi- 
pal military  officers  connected  with  the  Tiro  Nacional,  and 
warned  them  that  as  officers  of  the  national  army  they 
owed  obedience  to  the  National  Government  and  would  be 
severely  punished  if  concerned  in  any  revolutionary  out- 
break directed  against  the  constituted  authorities.  The 
reply  to  this  threat  w'as  the  immediate  resignation  from  the 
army  of  all  the  officers  connected  with  the  Tiro  Nacional. 
Two  days  later,  the  National  Government  occupied  with  a 
strong  force  of  infantry  and  artillery  the  parade  ground 
at  Palermo  used  by  the  Buenos  Ayres  volunteers  for  drill 
purposes.  A great  meeting  of  the  citizens  was  then  called 
and  marched  through  the  streets.  President  Avellaneda, 
finding  his  position  insecure,  made  a compromise  and 
ordered  the  troops  to  be  withdrawn.  Negotiations  were 
now  ojiened  between  the  National  Government  and  the  pro- 
vincial authorities  for  the  disarmament  of  the  city  and 
province  of  Buenos  Ayres,  but  without  result.  Matters 
became  still  further  strained  on  account  of  outrages 
committed  by  the  national  troops,  and  the  gradual 
development  of  the  situation  brought  at>out  such  violent 
bitterness  of  feeling  between  the  two  factions  that  an 
appeal  to  arms  became  inevitable. 

In  the  month  of  March,  1880,  President  Avellaneda  and 
his  Ministers  left  Buenos  Ayres,  and  this  act  was  con- 
sidered tantamount  to  a declaration  of  war.  The  National 
Government  and  the  twelve  provinces,  forming  the  Cordova 
League,  wen*  on  one  side  ; the  province  and  city  of  Buenos 
Ayres  and  the  province  of  Corrientcs  on  the  other.  The 
National  Government  troojw  were  well  armed  with 
Remington  rifles,  provided  with  abundant  ammunition, 
equipped  with  artillery,  and  sup[»orted  by  the  fleet.  In 
the  city  and  province  of  Buenos  Ayres  plenty  of  volunteers 
offered  their  services,  and  an  array  of  some  30,000  men 
was  quickly  raised,  but  they  were  armed  with  old- 
fashioned  weapons  and  there  was  only  a limited  supply 
of  ammunition.  Feverish  attempts  were  made  to  remedy  i 
the  lack  of  warlike  stores,  but  difficulty  was  experienced 
on  account  of  the  fleet  blockading  the  entrance  to  the  * 
river.  After  several  skirmishes,  the  contending  armies 
met  in  force  on  the  20th  of  July,  1880,  in  the  outskirts  of 
Buenos  Ayres,  General  ltoca  commanding  the  national 
troops.  Two  days’  fighting  took  place,  and  the  Buenos  J 
Ayres  forces  were  finally  outmatched  at  all  jtomts.  On 
the  23rd  of  July  the  surrender  of  the  city  was  demanded  ( 
and  obtained.  The  terms  of  the  surrender  were  that  all  j 
the  principal  men  of  the  revolution  should  be  removed  ; 
from  positions  of  authority,  all  Government  employe*  im- 
plicated in  the  movement  dismissed,  and  the  forces  in  the 
province  and  city  of  Buenos  Ayres  at  once  disarmed  and 
disbanded.  The  power  of  Buenos  Ayres  was  thus  com- 
pletely broken  and  at  the  mercy  of  the  Cordova  League, 
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represented  by  their  favourite  candidate  for  the  presidency, 
General  Julio  Roca.  Buenos  Ayres  was  no  longer  in  a 
position  to  take  any  active  part  in  the  nomination  of  a 
successor  to  President  Avellaneda,  and  the  official  candi- 
date, General  Roca,  was  declared  to  be  duly  elected  without 
opposition.  Ho  assumed  office  in  October,  1 880.  Hitherto, 
General  Roca  had  been  regarded  only  in  his  capacity  of  a 
soldier,  and  not  from  the  point  of  view  of  an  administrator. 
In  the  campaign  against  the  Indians  in  the  south  west  of 
the  province  of  Buenos  Ayres  and  the  valley  of  the 
Rio  Negro  and  the  Neuquen  district,  he  had  gained  much 
prestige;  the  victory  over  the  forces  at  Buenos  Ayres 
added  to  his  fame,  and  secured  his  authority  in  the  out- 
lying provincial  centres.  One  of  the  first  most  notable 
acts  of  the  Roca  Administration  was  to  declare  the  city  of 
Buenos  Ayres  the  property  of  the  National  Government, 
and  no  longer  under  the  control  of  the  provincial  authori 
ties.  Some  compensation  was  granted  to  the  province  in 
consideration  of  this  change,  but  nothing  that  was  given 
could  adequately  represent  the  political  loss  which  it 
suffered.  A further  blow  was  dealt  at  its  supremacy  in 
1884,  when  the  town  of  La  Plata  was  declared  to  be  the 
provincial  capital,  aud  the  Provincial  Government  was 
moved  to  that  place. 

Considering  the  circumstances  in  which  General  Roca 
assumed  office,  it  must  be  admitted  that  he  showed  great 
moderation,  and  that  on  the  whole  his  administration  was 
fairly  successful.  Public  affairs  were  conducted  quietly  so 
far  as  the  National  Government  was  concerned,  and  the 
influence  and  prestige  of  Roca  throughout  the  provinces 
acted  as  a deterrent  to  prom  u nna  m tent  as  and  outbreaks 
against  the  provincial  authorities.  The  danger  of  these 
internal  dissensions  was  permanently  lessened,  though  by 
no  means  entirely  removed,  by  the  extension  of  railways. 
Unfortunately,  the  last  two  years  of  Roca’*  administra- 
tion were  characterized  by  two  grave  errors,  which  subse- 
quently caused  widespread  suffering  and  distress  throughout 
the  country.  The  first  of  these  mistakes  was  a measure 
making  the  currency  inconvertible,  which  was  adopted 
without  any  consideration  as  to  its  effect  on  the  national 
credit.  The  second  w-as  the  nomination  of  Dr  Miguel 
Juarez  Celman  for  the  presidential  term  commencing 
in  October,  1886.  The  nomination  was  brought  about 
by  the  Cordova  clique,  and  Roca  lacked  the  moral 
courage  to  oppose  the  decision  of  this  group,  though  he 
was  well  aware  that  Celman,  who  was  his  brother-in-law, 
was  neither  intellectually  nor  morally  fitted  for  the  post. 
No  sooner  had  President  Juarez  Celman  come  into  pow'er, 
towards  the  close  of  1886,  than  the  respectable  portion  of 
the  community  began  to  feel  alarmed  at  the  methods 
practised  by  the  new  president  in  his  conduct  of  public 
affairs.  At  first  it  was  hoped  that  the  influence  of  General 
Roca  would  serve  to  check  any  serious  extravagances  on 
the  part  of  Celman.  This  hope,  however,  w^as  doomed  to 
disappointment,  and  before  many  months  had  elapsed  it 
was  clear  that  the  President  would  listen  to  no  prudent 
counsels  from  Roca  or  any  one  else.  The  men  of  the  old 
Cordova  League  became  dominant  in  all  branches  of  the 
Government,  and  carpet-bagging  politicians  occupied  every 
official  pogt.  In  their  hurry  to  obtain  wealth,  this  crowd  of 
office-mongers  from  the  provinces  lent  themselves  to  all 
kinds  of  bribery  and  corruption.  The  public  credit  was 
pledged  at  home  and  ubroad  to  fill  the  pockets  of  the 
adventurers,  and  the  wildest  excesses  were  committed  under 
the  guise  of  administrative  acts.  What  followed  in  the 
second  and  third  years  of  the  Celman  Administration  can 
only  adequately  he  described  os  a debauchery  of  the 
national  honour,  of  the  national  resources,  of  the  rights  of 
Argentines  as  citizens  of  the  Republic.  Buenos  Ayres  was 
still  prostrate  under  the  crushing  blow  of  the  misfortunes 
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of  I'M,  and  lacked  the  strength  and  power  of  organization  I merely  a politician,  with  no  genuine 
necessary  to  mi*  any  effective  protest  against  the  proceed-  [ The  new  Government  made  no  attempt  to  inmate  a 


ings  of  Celman  and  his  friends  when  the  true  character  of 
these  proceedings  was  first  understood.  The  conduct  of 
public  affairs,  however,  at.  length  became  so  scandalous 
that  action  on  the  part  of  the  more  sober-minded  and  more 
conservative  sections  was  seen  to  U*  absolutely  imperative 
if  the  country  was  to  be  saved  from  speedy  and  certain 
ruin.  In  1889,  the  association  of  the  “Union  Civica” 
was  founded,  and  the  organization  undertaken  by  Dr 
Leandro  Aleut,  Dr  Aristobulo  del  Valle,  Dr  Vicente  Lopez, 
Dr  Lacio  Lopez,  and  other  leading  citizens.  Mass  meet- 
ings were  held  in  Buenos  Ayres,  and  Dr  del  Valle,  a most 
able  orator,  clearly  explained  the  terrible  danger  threaten- 


strong  policy  of  reform  in  administration  or  finance ; it 
l>ecame  a Government  of  expedients,  drifting  Wplesdy  on 
a sea  of  financial  troubles,  and  seeking  merely  to  prevent 
serious  political  disturbances.  This  unsatisfactory  state  of 
affairs  aroused  the  hostility  of  the  Radical  wing  of  the 
Union  Civica,  and  Dr  Alem  preached  far  and  wide  the 
doctrine  of  opposition  to  the  Government  and  the  necessity 
of  reform  in  the  methods  of  administering  the  country. 
The  more  conservative  section  of  the  Union  Civica  refused 
to  join  in  this  opposition  movement,  and  I)r  Alem  wiu 
arrested  and  exiled.  . 

In  1892,  Pellegrini’s  term  of  office  expired  and  a suc- 
cessor had  to  be  chosen.  General  Bartolome  Mitre  wu* 


ing  the  Republic  in  consequence  of  the  irresponsible  and  ! c«s»or  uwi  w uo  w^u.  '• 

comipt  character  of  the  Administration.  Subsidiary  clubs  ; proposed  by  the  Buenos .Ajm 
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affiliated  to  the  central  association  were  formed  throughout 
the  length  ami  breadth  of  the  country,  and  millions  of 
leaflets  and  pamphlets  were  distributed  broadcast  to 
explain  the  importance  of  the  movement.  President 
Celman  underrated  the  strength  of  the  new  opposition  and 
relied  upon  his  armed  forces  promptly  to  suppress  any 
sign  of  open  hostility.  No  change  was  made  in  official 
methods,  and  the  condition  of  affairs  drifted  from  bad  to 
worse  until  the  temper  of  the  people,  so  long  and  so  sorely 
tried,  showed  plainly  that  the  situation  had  become  in- 
sufferable. The  Union  Civica  then  decided  to  make  a 
bold  bid  for  freedom  by  attempting  forcibly  to  eject 
Celman  and  his  clique  from  office. 

On  the  night  of  the  26th  of  July,  1890,  the  Union 
Civica  called  its  members  to  arms.  It  was  joined  by 
some  regiments  of  the  regular  army,  and  received  the 
support  of  the  fleet.  Barricades  were  thrown  up  in  the 
principal  streets,  and  the  surrounding  houses  were  occupied 
by  the  insurgents.  Two  days  of  desultory  street  fighting 
ensued,  during  which  the  fleet  began  to  bombard  the  city, 
but  was  compelled  to  desist  by  the  interference  of  foreign 
men-of-war,  on  the  ground  that  the  bombardment  was 
causing  unnecessary  damage  to  the  life  and  property  of 
non-combatants.  A suspension  of  hostilities  then  took 
place  and  negotiations  were  o|)ened  between  the  contending 
parties.  Celman,  acting  under  the  advice  of  General 
Boca,  who  recognized  the  strength  of  public  opinion  in  the 
outbreak  and  foresaw  a more  powerful  movement  looming 
in  the  distance,  placed  his  resignation  in  the  hands  of 
congress  on  the  31st  of  July.  A scene  of  immense  enthusi- 
asm followed,  and  Buenos  Ayres  was  en  fete  for  the 
following  three  days.  Vice-President  Carlos  Pellegrini 
succeeded  to  the  office  vacated  by  Jtuircz  Celman  anti  to 
the  administrative  confusion  resulting  from  the  iniquitous 
methods  of  conducting  public  affairs  during  the  previous 
four  years. 

Great  ex jm stations  were  formed  of  the  ability  of 
President  Pellegrini  to  establish  a sound  Administration 
and  to  introduce  a system  of  government  ensuring  the 
peace  and  progress  of  the  Republic,  (icncral  Iloca 
tendered  his  services  for  the  duties  of  Minister  of  the 
Interior,  ami  his  influence  in  the  provinces  was  of  very 
great  assistance  to  the  national  authorities.  Dr  Vicente 
Lopez  undertook  the  post  of  Minister  of  Finance,  an  onerous 
tusk  in  view  of  the  financial  complications  resulting  from 
the  previous  reckless  extravagance.  In  short,  all  the  most 
respectable  elements  in  the  country  showed  willingness  to 
co-operate  in  the  restoration  of  a normal  condition  of 
affairs  and  the  establishment  of  political  order,  but  the 
result  did  not  come  up  to  public  expectation.  Pellegrini 
proved  a failure.  Of  great  natural  intelligence,  and  with 
too  advantages  of  a sound  education  at  Harrow,  combined 
with  much  charm  of  manner  and  widespread  personal 
popularity,  he  showed  himself  during  his  term  of  office 


He*  had  lien  absent  from  Argentina  on  a 1 

Europe,  and  it  was  on  his  return  in  April,  l«9l,  ynen 
a popular  reception  was  given  to  him  at  wh,ch^'T 
persons  attended,  that  he  had  formally  " 

candidacy  for  the  presidential  office.  H.s  P^imm  f 
themselves  confronted  by  a com[«ct  provincial  |»tty  »o 
proposed  to  put  forward  General  Iloca,  or,  failing 
acceptance,  so.no  other  representative  to  oppo«  the  Buea« 
Ayres  candidate.  There  was  no  doubt  that  if  both 
iiersisted  in  the  struggle  on  the  lines  indicated  a end 
must  inevitably  result.  General  Mitre  dwpproved  rf  »ny 
measures  likely  to  involve  bloodshed  and 
effect  a compromise.  A meeting  “d^s 

Boca  resulted  in  an  acumlo,  by  which  the  two  ge 
agreed  to  support  a neutral  candidate  having  no  duecl 
connexion  with  cither  of  the  political  parts**- 
selection  for  the  candidacy  fell  upon  Dr 
of  the  Supreme  Court,  and  a maii  universally 
had  never  taken  part  in  political  life.  In  a.  > ’ 

presidential  elections  were  held;  Dr 
declared  duly  elected,  and  Sefior  Unburu,  then  Argentine 
Minister  in  Chile,  was  chosen  as  \ ice-Presuclent-  ^ 
The  idea  of  President  Saenz  Fena  was.*" ^ 
government  on  common- sense  and  , 

He  had  no  political  training,  no  polity  ptulj 
to  support  him  ; he  was  simply  a straig  1 [ ban 

able  man  trying  to  do  his  duty  in  a position  * « 1 “ 
forced  u]K>n  him,  and  was  in  no sense  of  U*  ^ tlu„ 
own  seeking.  No  sooner  was  be  installed  i “ Uj 
difficulties  began  to  crop  up  on  all  side*.  tTC 

discovered  that  no  help  could  he  ex|  .„,KlWrtomit 
political  factions  which  b^dbmgt  k» » ( • 

impossibili . . 

months  of  the  presidential  term  had  run  Pu 


their  own  convenience,  to  goyeru  ' twelre 

Congress  was  a practical  ^ ^ 

This  was  fc, 


drifted  to  a deadlock.  . — • — . - - „.  , , 

Alem,  the  Radical  leader  of  the  l mo  , ^ l,y 

.rottt  bv  the  occasion.  Embd*^^ 

his  treatment  in  1892,  he  openly  p1*1®0 , ..rating 


was  not  slow  to  profit  by  the  occasion, 
his  treatment  in  1892,  he  openly  pret 
bilitv  of  an  armed  rising  and  the  overthro  ,jon  !lD 

Administration.  The  unscrupulous  acU  o 1 vinff 

the  i«rt  of  Dr  Julio  Costa,  then  Govern  ^ number 

of  Buenos  Ayres,  strengthened  the  n'0VeI“t”‘.  knd 
of  officers  of  the  naval  and  military  fore*  . the 

assistance  to  the  revolutionary  outbrea  , ttopuls- 

end  of  July,  1893,  matters  «ime  to  a hcaa.  , , r \irnied 
tion  of  the  province  of  Bueno*  Ayres  assu  Govern^ 
bodies  with  the  avowed  intention  of  tunimg^  W]1Q  would 

eeinent 


out  of  office  and  electing  in  hi*  stead  a 


give  them  a just  Administration, 
of  the  movement,  ( »overnor  Costa 
enough  to  hold  his  own  with  the 


At  the  eominvno 


auartervd 


and  several  battalions  of  provincial  tnKips  . ^ 

■»!._  i.imsvMUflfi  S}'1 


I at  La  Plata;  but 


the  insurrection 
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appealed  for  aid  to  the  National  Government.  President  I 
.Saenz  Peiia  professed  to  doubt  his  authority  to  interfere  , 
in  provincial  affairs,  and  deliberated  for  many  days  before 
he  took  action  in  the  matter.  Eventually,  the  interven- 
tion of  the  National  Government  was  decided  upon,  and 
troops  were  despatched  to  the  scene  of  the  disturbance ; but 
there  was  no  serious  fighting.  Negotiations  were  soon 
opened,  and  resulted  in  the  resignation  of  Governor  Costa 
and  the  dispersal  of  the  armed  insurrectionary  forces. 

While  these  political  disturbances  were  in  progress  in 
Buenos  Ayres,  another  revolutionary  rising  took  place  in 
the  province  of  Santa  Fe.  Dr  Alum,  preaching  his  gospel 
of  a reform  of  the  national  Administration,  induced  a 
numlter  of  his  co-religionists  of  the  Union  Civica  to  take 
up  arms.  Several  military  and  naval  officers  joined  the 
movement,  and  a gunboat  and  one  or  two  torpedo  boats 
were  seized  by  the  insurgents.  The  scene  of  the  insurrec- 
tion was  the  vicinity  of  Rosario,  and  this  city  was  in 
possession  of  the  insurgents  for  a few  days.  After  a few 
skirmishes,  the  revolt  was  suppressed  by  the  national 
authorities  in  September,  1893,  and  Dr  Alem  and  the 
other  conspirators  were  captured.  He  and  his  civilian 
friends  were  sentenced  to  banishment  to  Staten  Island 
during  the  pleasure  of  the  Federal  Government,  and  were 
immediately  transported  to  that  isolated  sj>ot.  Of  the 
naval  and  military  officers,  some  were  condemned  to  be 
shot  and  the  others  to  serve  various  terms  of  imprisonment. 
This  severity  on  the  part  of  the  Court-martial  brought 
about  fresh  troubles.  President  Saenz  Pefia  was  deter- 
mined that  the  sentences  should  bo  carried  out.  Con- 
gress was  equally  decided  that  the  death  penalty  should 
not  be  inflicted.  The  Ministry  at  first  supported  the 
President  in  a half- hearted  manner  and  then  deserted 
him  as  the  opposition  in  the  Chambers  gathered  strength. 
The  struggle  between  Congress  and  the  Executive  con- 
tinued for  some  weeks,  the  former  refusing  to  vote  the 
Budget  or  any  supplies  unless  the  President  conformed 
to  the  desires  of  the  Chambers  in  the  matter  of  the  officers 
implicated  in  the  Santa  Fe  outbreak.  On  the  21st  of 
January,  1895,  the  President  found  his  jjosition  no  longer 
tenable,  and  preferred  to  resign  rather  than  act  against 
his  convictions.  That  the  government  of  Dr  Saenz  Pena 
was  weak  and  vacillating  is  not  to  be  gainsaid ; but  he 
himself  was  honest  in  his  intention  of  doing  his  duty  in 
the  trust  confided  to  him,  and  the  chief  cause  of  his 
unpopularity  was  probably  the  fact  that  he  belonged  to 
no  distinct  political  party  and  consequently  commanded  no 
following  among  the  members  of  Congress.  HU  resigna- 
tion was  at  once  accepted  by  the  Chambers,  and 
the  Vice-President,  Dr  Ufiburu,  became  President  of  the 
Republic  for  the  remainder  of  the  period  of  six  years  for 
which  Dr  Saenz  Pena  had  been  elected  in  1892. 

President  Uriburu  was  neither  a politician  nor  a states- 
man ; he  had  spent  the  greater  portion  of  his  life  abroad  in 
thu  Argentine  diplomatic  service,  and  could  count  on  no 
political  following  in  his  own  country.  It  was,  indeed,  on 
account  of  Ins  belonging  to  no  jKilitical  ]mrty  that  he  had 
been  elected  Vice-President.  During  his  term  of  office 
tin  boundary  question  with  Chile  was  the  subject  which 
chiefly  attracted  public  attention.  Internal  politics  were 
dwarfed  in  comparison  with  this  important  issue.  The 
strain  on  both  Governments  was  extremely  severe.  On 
both  sides,  from  time  to  time,  the  populace  clamoured 
for  an  appeal  to  arms.  The  resources  of  both  countries 
were  squandered  in  military  preparations,  and  the  National 
Guards  were  allied  out  and  constantly  drilled  in  order  to  be 
ready  in  case  of  an  emergency.  In  August,  1898,  matters 
reached  a climax.  The  choice  lay  between  war  and  arbitra- 
tion. The  tendency  of  both  nations  was  to  decide  the  dispute 
by  force  of  arms,  but  wiser  counsels  finally  prevailed  and 


arbitration  was  agreed  upon.  The  question  of  the  Pufia 
of  Atacama  was  referred  to  a tribunal  composed  of  the 
United  States  Minister  to  Argentina,  one  Argentine  and 
one  Chilian  delegate ; that  of  the  wait  hern  territory  in 
Patagonia  was  referred  to  the  British  Crown.  Thu 
decision  of  the  representative  of  the  United  States  was 
given  in  April,  1899.  Although  the  Chilians  professed 
to  bo  dissatisfied  with  the  award,  no  active  opposition  was 
raised  and  the  terms  were  duly  notified.  Up  to  the  end 
of  1901  the  decision  of  the  Arbitration  Commission 
appointed  by  the  British  Government  had  not  been  given. 
Further  details  regarding  certain  points  were  required, 
and,  in  order  to  obtain  these,  Argentine  and  Chilian  ex- 
peditions were  gent  to  Patagonia.  In  view  of  the  occupa- 
tion of  Ultima  Esperanza,  part  of  the  disputed  territory, 
by  Argentine  colonists,  the  Governments  of  Chile  and. 
Argentina  signed  a protocol  on  27th  December  agreeing 
to  take  no  aggressive  action,  and  to  instruct  the  local 
authorities  to  maintain  the  previous  jiosition.  No  other 
boundary  disputes  can  now  arise,  as  the  question  with 
Brazil  was  settled  by  the  award  of  President  Cleveland 
iu  1894,  and  subsequently  accepted  and  mtified  by  the 
Argentine  and  Brazilian  Governments. 

In  1898  there  was  again  a presidential  election.  Public 
opinion,  excited  by  the  prospect  of  a war  with  Chile, 
naturally  supported  the  candidature  of  General  Roca,  and 
he  was  elected  without  opposition  (1 2th  October,  1898). 
Before  he  had  been  many  weeks  in  office  he  arranged  to 
meet  the  President  of  the  Chilian  Republic  in  the  Strait 
of  Magellan,  and  held  a conference  with  him  which 
confirmed  the  amicable  solution  of  the  frontier  question. 
In  his  Message  to  Congress  on  the  1st  of  May,  1899, 
General  Roca  spoke  strongly  of  the  immediate  necessity 
of  a reform  in  the  methods  of  administering  justice,  the 
expediency  of  a revision  of  the  electoral  law,  and  the  im- 
perative need  of  a reconstruction  of  the  Department  of 
Public  Instruction.  Justice,  he  said,  had  come  to  so  low 
a level  as  to  be  practically  non-existent.  Of  the  necessity 
of  electoral  reform  the  following  may  serve  as  an  illustra- 
tion : — In  March,  1 899,  elections  were  held  for  Deputies 
for  the  Provincial  Chamber  of  Buenos  Ayres,  and  resulted 
in  the  return  of  a substantial  majority  op]>osed  to  the 
Governor.  They  were  at  once  annulled,  and  at  the  new 
elections  the  supporters  of  the  Governor  had  a decided 
! majority.  On  31st  August  of  the  game  year,  President 
| Roca  sent  to  Congress  a series  of  proposals  for  dealing 
with  the  currency  question  and  certain  branches  of  finance 
connected  with  the  national  revenue  and  expenditure. 
The  scheme  included  the  conversion  of  the  currency  at 
the  rate  of  44  cents  gold  for  each  paper  dollar.  The 
j President  declared  tliat  ho  was  determined  to  make  every 
effort  to  reduce  the  national  expenditure,  adding  that  the 
object  of  fixing  the  mto  of  the  relation  of  gold  to  currency 
was  to  do  awny  with  the  violent  fluctuations  in  the  value 
j of  the  jiaper  dollar,  which  caused  so  much  damage  to 
commerce  and  all  classes  of  industry.  In  spite  of  the 
adverse  feeling  which  prevailed  in  many  quarters,  the 
Conversion  Bills  were  passed  by  the  Senate  and  the 
Chamber  of  Deputies,  and  became  law  on  Gth  November. 

In  1900  considerable  anxiety  was  caused  in  Argentina 
i by  what  was  regarded  as  the  aggressive  attitude  of  Chile 
I towards  Bolivia.  Dr  Campos  Salles,  the  President  of 
Brazil,  paid  a visit  to  Buenos  Ayres  in  October  and  was 
very  warmly  received.  The  result  of  the  conversations 
between  the  two  Presidents  was  an  understanding  that 
instructions  should  be  sent  to  all  Argentine  and  Brazilian 
representatives  abroad  to  lose  no  opportunity  to  advocate 
the  maintenance  of  peace  in  South  America,  and  to  dis- 
countenance the  idea  of  any  South  American  Government 
acquiring  an  extension  of  territory  by  force  of  arms. 
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The  city  and  province  of  Buenos  Ayres  have  been  rapidly 
recovering  by  natural  causes  the  political  predominance 
which  they  lost  in  1880.  Representation  in  the  Argentine 
Congress  is  accorded  to  the  various  provinces  in  proportion 
to  their  population.  Until  1895  the  number  of  seats  in 
the  Chamber  of  Deputies  was  based  u|)on  the  census  of 
1869,  which  gave  the  provinces  a large  majority  over  the 
city  and  province  of  Buenos  Ayres.  Under  the  census  of 
1895  the  increase  of  population  in  Buenos  Ayres  entitled 
the  capital  and  province  to  a greater  number  of  seats,  and 
no  fewer  than  47  members  for  city  and  province  together 


are  returned  out  of  the  total  number  of  116  for  the  whole 

Republic. 

The  chief  political  question  agitating  the  |»eople  of 
Argentina  is  that  of  heavy  protective  duties  as  against  a 
moderate  tariff — practically,  protection  vrrnu  free  trade. 
The  farmers  of  all  classes,  agricultural  and  [ostoral, 
demand  a reduction  of  the  tariff;  while  the  luaim- 
facturers  of  sugar  and  other  articles,  which  thrive  only 
in  consequence  of  the  prohibitive  duties,  use  all  their  poli- 
tical influence  to  maintain  the  existing  system. 

(c.  B.  A.) 


Argenton,  a town  of  Franco,  in  the  arrondissement 
of  Chateauroux,  department  of  Indre,  on  the  R.  Creuse,  18 
miles  S.8.W.  of  Chateauroux  on  the  railway  to  Lo  Illanc. 
Excellent  wine  is  produced ; tanning,  the  manufacture  of 
boots  and  shoes,  and  linen  goods,  are  leading  industries. 
The  actual  site  of  the  ancient  Argentonuigus  lies  a little  to 
the  north,  and  is  occupied  by  St  Marcel.  Population 
(1881),  51G7  ; (1891),  5503;  (1901),  6281,  (comm.)  5978. 

ArffOn. — For  more  than  a hundred  years  before  1894 
it  had  been  sup]x>wd  that  the  composition  of  the  atmosphere 
was  thoroughly  known.  Beyond  variable  quantities  of 
moisture  and  traces  of  carbonic  acid,  hydrogen,  ammonia, 
Ac.,  the  only  constituents  recognized  were  nitrogen  and 
oxygen.  The  analysis  of  air  was  conducted  by  determining 
the  arnouut  of  oxygen  present  and  assuming  the  remainder 
to  be  nitrogen.  Since  the  time  of  Cavendish  no  one  seemed 
even  to  have  asked  the  question  whether  the  residue  was, 
in  truth,  all  capable  of  conversion  into  nitric  acid. 

The  manner  in  which  this  condition  of  complacent  ignor- 
ance came  to  be  disturbed,  is  instructive.  Observations 
undertaken  mainly  iti  the  interest  of  IVout's  law,  and  ex- 
tending over  many  years,  had  been  conducted  to  determine 
afresh  the  densities  of  the  principal  gases — hydrogen, 
oxygen,  and  nitrogen.  In  the  latter  case,  the  first  pre- 
parations were  according  to  the  convenient  method  devised 
by  Vernon  Harcourt,  in  which  air  charged  with  ammonia 
is  (Kissed  over  red-hot  copper.  Under  the  influence  of  the 
heat  the  atmospheric  oxygen  unites  with  the  hydrogen  of 
the  ammonia,  and  when  the  excess  of  the  latter  is  removed 
with  sulphuric  acid,  the  gas  properly  desiccated  should  be 
pure  nitrogen,  derived  in  part  from  the  ammonia,  but 
principally  from  the  air.  A few'  concordant  determina- 
tions of  density  having  been  effected,  the  question  was  at 
first  regarded  as  disposed  of,  until  the  thought  occurred 
that  it  might  be  desirable  to  try  also  the  more  usual 
method  of  preparation  in  which  the  oxygen  is  removed 
by  actual  oxidation  of  copper  without  the  aid  of  ammonia. 
Determinations  made  thus  were  equally  concordant  among 
themselves,  but  the  resulting  density  was  about  part 

greater  than  that  found  by  Harcourt’s  method  (Rayleigh, 
Nature,  vol.  xlvi.  p.  512,  1892).  Subsequently  when 
oxygen  was  substituted  for  air  in  the  first  method,  so  that 
all  (instead  of  about  one  seventh  (art)  of  the  nitrogen  was 
derived  from  ammonia,  the  difference  rose  to  one-Imlf  per 
cent.  Further  experiment  only  brought  out  more  clearly 
the  diversity  of  the  gases  hitherto  assumed  to  be  identical. 
\\  hatever  were  the  means  employed  to  rid  air  of  ac- 
oompatiying  oxygen,  a uniform  value  of  the  density  was 
arrived  at,  and  this  value  was  one-half  jier  cent,  greater 
than  that  appertaining  to  nitrogen  extracted  from  com- 
pounds such  as  nitrous  oxide,  ammonia,  and  ammonium 
nitrite.  No  impurity,  consisting  of  auy  known  substance, 
could  be  discovered  capable  of  explaining  an  excessive 
weignt  in  the  one  case,  or  a deficiency  in  the  other. 
Storage  for  eight  months  did  not  disturb  the  density  of 


the  chemically  extracted  gas,  nor  had  the  silent  electro 
discharge  any  influence  upon  either  quality.  ( 11  On  an 
Anomaly  encountered  in  determining  the  Density  of  Xitro- 
I gen  Gas,”  Proc . Bay.  Soe * April  1894.) 

At  this  stage  it  became  clear  that  the  complication 

• depended  ujh.ui  some  hitherto  unkuown  body,  and  prob- 
ability inclined  to  the  existence  of  a gas  in  the  atmosphere 
heavier  than  nitrogen,  and  remaining  unacted  upon  during 
the  removal  of  the  oxygen  -a  conclusion  afterwards  nilly 
established  by  Rayleigh  and  Ramsay.  The  question  wta* 
now  pressed  was  as  to  the  character  of  the  evideooo  tor 
the  universally  accepted  view  that  the  so-called  nitrogen 
of  the  atmosphere  was  all  of  one  kind,  that  the  mUogtn 
of  the  air  was  the  same  as  the  nitrogen  of  Ditre.^  8 er 
ence  to  Cavendish  showed  that  he  had  already  rauedUu* 
question  in  the  most  distinct  manner,  and  indeed,  to  a certain 

i extent,  resolved  it.  In  his  memoir  of  1788  he  writer: 

I As  far  as  the  experiments  hitherto  published  exten^w* 
know  more  of  the  ph  logistical  part  oTwr ^ 
it  is  not  diminished  by  lime- water,  caustic  alkalies,  j 

that  it  u unfit  to  support  fire  or  luainUin  lift  • *»  « ^ . 

■ that  Its  specific  gravity  is  not  much  l«s  than  that  of  < ' n 

1 SO  that,  though  the  nitrous  acid,  by  being  united  t - 8 

| is  converted  into  air  possessed  of  theoe  properU  . ^ 

I qucntlv,  though  it  was  reasonab.e  to  suppose,  t PJ 
1 of  the  phloaSilcaied  air  of  the  stroospher. 
unite.!  to  phlogiston,  yet  it  may  fairly  be-  *^**»»J» 
whole  is  of  this  kind,  or  whether  there  are 

I different  substance*  confimndsd  tomtbw  by  ,LI|  1 to  cittenni"* 

phl^ir^d  air.  1 therefore 

whether  the  whole  ol  a given  jortion  of  the  jhl  ethsr  there 

• the  atmosphere  could  be  reduced  to  nitron*  * . . v ,aj,|  Tf 

was  not  a part  of  a different  nature  to  the 

fuse  to  undergo  that  change.  The  foregoing  «*1  tttjl  .,Rtt  of 
in  some  measure,  dddel  this  joint,  aa  niuch  t ‘ regained 

air  let  up  into  the  tube  lost  its  elasticity  , Jf  • • . 0f  the 

unabsorbod,  it  did  not  appear  | di^S^  » 

same  nature  as  the  rest  or  not.  ror  this  purj  _ wr>  ,n 

similar  mixture  of  dephlogisticnted  [oxygin]  ^ wa#r e- 

the  same  manner  as  before  [by  sparks  over  a I.  ^ (>r|fT 
duoed  to  a small  j*art  of  its  original  hulk.  , -r  rm{n>. 

decompound  as  much  as  I could l of  the  PhJ®^  de,4,logisticxt<d 
gen]  which  remained  in  the  tube,  add*d  so  i .1  jj0„  |m| 
air  to  it  aud  continued  the  spark  until  no  forth  , M j t<lUid  of 
place.  Having  by  these  means  condensed  m r4lf sulphur  te 

the  ph  legist  icaUd  air,  1 let  up  some  solution  , -mntl  bubbfcs«f 
absorb  the  dejihlogisticated  air  ; after  which  o > than  f j, 

air  remained  unabsorhed,  which  certainly  *aJ luj,e  ; soth*t, 
of  the  bulk  of  the  dephlogisticated  air  letup®  .♦JDo*ph*w 

if  there  he  any  part  of  the  dej.hlogisticated  & 

which  differs  from  the  rest,  and  cannot  bo  rw  ^rtoftho  whek. 
we  may  safely  conclude  that  it  is  not  more  than  it  t J 4 with 

Although,  as  was  natural,  Cavendish  W ® »,  ^duc 
his  result,  and  does  not  decide  whether  the  0f 

wa»  gonuiuc,  it  is  probable  that  hi»  h|0gUtie»te<l 

a different  kind  from  the  main  bulk  of  the  J 
air,"  aud  contained  the  gas  afterwards  name*  ^ 

The  announcement  to  the  British  Assocui  *°  . ^ 

Rayleigh  and  Ramsay  of  a new  gas  m tUeat*U^!  aoubted 
received  with  a good  deal  of  ^ bera denied 

the  discovery  of  a new  gas  altogether,  ^ 

that  it  was  present  in  the  atmosphere-  * 


621 


ARGON 


nothing  inconsistent  with  any  previously  ascertained  fact 
in  the  asserted  presence  of  1 per  cent,  of  a non-oxidizable 
gas  about  half  as  heavy  again  as  nitrogen.  The  nearest 
approach  to  a difficulty  lay  in  the  behaviour  of  liquid  air, 
from  which  it  was  supposed,  as  the  event  proved  errone- 
ously, that  such  a constituent  would  separate  itself  in  the 
solid  form.  The  evidence  of  the  existence  of  a new  gas 
(named  Argon  on  account  of  its  chemical  inertness),  and  a 
statement  of  many  of  its  properties,  were  communicated  to 
the  Itoyal  Society  (see  Phil.  Trans,  clxxxvi.  p.  187)  by  the 
discoverers  in  January  1895.  The  isolation  of  the  new 
substance  by  removal  of  nitrogen  from  air  was  effected  by 


two  distinct  methods.  Of  these  the  first  is  merely  u 
development  of  that  of  Caveudish.  The  gases  were  con- 
tained in  a test-tube  A (Fig.  1)  standing  over  a large  j 
quantity  of  weak  alkali  B,  and  the  current  was  conveyed  , 
in  wires  insulated  by  U-shapcd  glass  tubes  CC  passing  ' 
through  the  liquid  and  round  the  mouth  of  the  test-tube. 
Tile  inner  platinum  ends  DD  of  the  wire  may  be  sealed 
into  the  glass  insulating  tubes,  but  reliance  should  not  be 
placed  ufion  these  sealings.  In  order  to  secure  tightness 
in  spite  of  cracks,  mercury  was  placed  in  the  bends. 
With  a battery  of  five  Grove  cells  and  a Huhmkorff  coil  of 
medium  size,  a somewhat  short  spark,  or  arc,  of  about 
5 min.  was  found  to  bu  more  favourable  than  a longer  one. 
When  the  mixed  gases  were  in  the  right  proportion,  the 
rate  of  absorption  was  about  30  c.c.  per  hour,  about  thirty 
times  as  fast  as  Cavendish  could  work  with  the  electrical 
machine  of  his  day.  Where  it  is  available,  an  alternating 
electric  current  is  much  superior  to  a battery  and  break. 


This  combination,  introduced  by  Spottiswoode,  allows  the 
absorption  in  the  apparatus  of  Fig.  1 to  be  raised  to  about 
80  c.c.  j»er  hour,  and  the  method  is  very  convenient  for 
the  purification  of  small  quantities  of  Argon  and  for 
determinations  of  the  amount  present  in  various  samples 
of  gas,  e.y.,  in  the  gases  expelled  from  solution  in  water. 
A convenient  adjunct  to  this  apparatus  is  a small  volta- 
meter, with  the  aid  of  which  oxygen  or  hydrogen  can  be 
introduced  at  pleasure.  The  gradual  elimination  of  the 
nitrogen  is  tested  at  a moment's  notice  with  a miniature 
spectroscope.  For  this  purpose  a small  Leyden  jar  is 
connected  as  usual  to  the  secondary  terminals,  and  if 
necessary  the  force  of  the  discharge  is  moderated  by  the 
insertion  of  resistance  in  the  primary  circuit.  When  with 
a fairly  wide  slit  the  yellow  line  is  no  longer  visible,  the 
residual  nitrogen  may  be  considered  to  have  fallen  below 
2 or  3 per  cent.  During  this  stage  the  oxygen  should  bo 
in  considerable  excess.  When  the  yellow  line  of  nitrogen 
has  disappeared,  and  no  further  contraction  seems  to  be 
in  progress,  the  oxygen  may  lie  removed  by  cautious 
introduction  of  hydrogen.  The  sjiectrum  may  now  be 
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further  examined  with  a more  |K>werful  instrument.  The 
most  conspicuous  group  in  the  Argon  s]»cctnim  at  atmo- 
spheric pressure  is  that  first  recorded  by  Schuster  (Fig.  2). 
Water  vapour  and  excess  of  oxygen  in  moderation  do 
not  interfere  seriously  with  its  visibility.  It  is  of  interest 
to  note  that  the  Argon  sjjectrum  may  be  fully  developed 
by  operating  upon  a miniature  scale,  starting  with  only 
5 c.c.  of  air  {Phil.  May.  vol.  i.  p.  103,  1901). 

The  development  of  Cavendish’s  method  upon  a large 
scale  involves  arrangements  different  from  what  would  at 
first  be  expected.  The  transformer  working  from  a public 
supply  should  give  about  6000  volts  on  open  circuit, 
although  when  the  electric  flaine  is  established  the  voltage 
on  the  platinums  is  only  from  1600  to  2000.  No  sufficient 
advantage  in  attained  by  raising  the  pressure  of  the  gases 
above  atmosphere,  but  a capacious  vessel  is  necessary. 
This  may  consist  of  a glass  sphere  of  50  litres'  cajiacity, 
into  the  neck  of  which,  presented  downwards,  the  necessary 
tubes  are  fitted.  The  whole  of  the  interior  surface  is 
washed  with  a fountain  of  alkali,  kept  in  circulation  by 
means  of  a small  centrifugal  pump.  In  this  apparatus, 
aud  with  about  one  horso-j tower  utilized  at  the  transformer, 
the  absorption  of  gas  is  21  litres  per  hour  (“The  Oxida- 
tion of  Nitrogen  Gas,”  Traits.  Cheni.  Soc 1897). 

Iu  one  exjieriment,  »i>ccially  undertaken  for  the  sake 
of  measurement,  the  total  air  employed  was  9250  c.c., 
and  the  oxygen  consumed,  manipulated  with  the  aid  of 
partially  dc-aerated  water,  amounted  to  10,820  c.c.  The 
oxygen  contained  in  the  air  would  be  1942  c.c. ; so  that 
the  quantities  of  atmospheric  nitrogen  and  of  total  oxygen 
which  enter  into  combination  would  be  7308  c.c.  and 
12,762  c.c.  respectively.  This  corresponds  to  N + 1*75  O, 
the  oxygen  being  decidedly  iu  excess  of  the  proportion 
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required  to  form  nitrous  acid.  The  Argon  ultimately  % 
found  was  75*0  c.c.,  or  a little  more  than  1 per  cent,  of  t 
the  atmospheric  nitrogen  used.  A subsequent  determina-  | 
tion  over  mercury  by  Kellas  (I* roc.  Roy.  Soc.  lix.  p.  66,  | 

1895)  gave  1*186  c.c.  as  the  amount  of  Argun  present  in 
100  c.c.  of  mixed  atmospheric  nitrogen  ami  Argon.  In  i 
the  earlier  stages  of  the  inquiry,  when  it  was  important  to  u 
meet  the  doubts  which  had  been  expressed  as  to  the  l 
presence  of  the  new  gas  in  the  atmosphere,  blank  expert-  t 
incuts  were  executed  in  which  air  was  replaced  by  nitrogen  1 
from  ammonium  nitrite.  The  residual  Argon,  derived  i 
doubtless  from  the  water  used  to  manipulate  the  gases,  1 
was  but  a small  fraction  of  what  would  have  been  obtained  ;i 
from  a corresponding  quantity  of  air.  e 

The  other  method  by  which  nitrogen  may  lie  absorbed  ( 
on  a considerable  scale  is  by  the  aid  of  magnesium.  The  1 
metal  in  the  form  of  thin  turnings  is  charged  into  hard  c 
glass  or  iron  tubes  heated  to  a full  red  in  a combustion  s 
furnace.  Into  this  air,  previously  deprived  of  oxygen  by  « 
red-hot  copper  and  thoroughly  dried,  is  led  in  a continuous  c 
stream.  At  this  temperature  the  nitrogen  combines  with  c 
the  magnesium,  and  thus  the  Argon  is  concentrated.  A > 
still  more  potent  absorption  is  afforded  by  calcium,  pro-  j c 
pared  t»  situ  by  heating  a mixture  of  magnesium  dust  j i 
with  thoroughly  dehydraUsl  quick  lime.  The  density  of  j i 
Argon,  prepared  and  purified  by  magnesium,  was  found  by  ( 
Professor  Ramsay  to  be  19*941  oh  the  0=  16  scale.  The  f 
volume  actually  weighed  was  163  cx.  Subsequently 
large-scale  operations  with  the  same  apparatus  as  laid  ( 
been  used  for  the  principal  gases  gave  an  almost  * 
identical  result  (19  940)  for  Argon  prepared  with  oxygen.  1 

Argon  is  soluble  in  water  at  1 2*  C.  to  about  4*0  per  cent.,  [ 
tliat  is,  it  is  about  times  more  soluble  than  nitrogen.  1 
We  should  thus  exjiect  to  find  it  in  increased  proportion  i 
in  the  dissol\*ed  gases  of  rain-water.  Experiment  has 
confirmed  this  anticipation.  The  weight  of  a mixture  of  j 
Argon  and  nitrogen  prepared  from  the  dissolved  gases  t 
showed  an  excess  of  24  mg.  over  the  weight  of  true  ) 
nitrogen,  the  corresponding  excess  for  tin*  atmospheric  . 
mixture  being  only  1 1 nig.  Argon  is  contained  in  the 
gases  liberated  by  many  thermal  springs,  but  not  in 
sjieciat  quantity.  The  gas  collected  from  the  King’s 
Spring  at  Bath  gave  only  one-half  per  cent.,  half  the 
atmospheric  proportion. 

The  most  remarkable  physical  property  of  Argon  relates 
to  the  constant  known  as  the  ratio  of  specific  heats.  When 
a gas  is  warmed  one  degree,  the  heat  which  must  be  sup-  f 
plied  depends  Uj*on  whether  the  operation  is  conducted  at 
a constant  volume  or  at  a constant  pressure,  being  greater  t 
in  the  latter  cast*.  The  ratio  of  sjiecific  heats  of  the  < 
principal  gases  is  1*4,  which,  according  to  the  kinetic  < 
theory,  is  an  indication  that  an  important  fraction  of  the  1 
energy  absorbed  is  devoted  to  rotation  or  vibration.  If,  i 
as  for  Boscovitch  points,  the  whole  energy  is  translatorv,  < 
the  ratio  of  specific  heals  must  be  1*67.  This  is  precisely  i l 
the  number  found  from  the  velocity  of  sound  in  Argon  as  < 
determined  by  Kundt  s method,  and  it  leaves  no  room  for  i 
any  sensible  energy  of  rotatory  or  vibrational  motion,  f 
1 he  siime  value  had  previously  been  found  for  mercury 
vajKHir  by  Kundt  and  Warburg,  and  had  been  regarded  < 
as  confirmatory  of  the  monatomic  character  attributed  on  t 
chemical  grounds  to  the  mercury  molecule.  It  may  be  1 
added  that  helium  has  the  same  character  as  Argon  in  # 
MJL895)  8I>CClfiC  ,U?ate  Hoy.  Soc,  1.  p.  < 

. ’ri'0.ref"lct'vify  “f  Argon  U -961  0f  tlmt  of  »ir.  Thia  ! 

Z «•*  - 


Digitized  by  Google 


623 


ARGOS 


beanies  helium,  to  which  have  been  assigned  the  names  of 
Neon,  Krypton,  and  Xenon.  These  gases  agree  with 
Argon  in  respect  of  the  ratio  of  the  sjx?cific  heats  and  in 
being  non-ox  ulizablo  under  the  electric  spark.  As  origin- 
ally defined,  Argon  included  small  proportions  of  these 
gases,  but  it  is  now  preferable  to  limit  the  name  to  the 
principal  constituent  and  to  regard  the  newer  gases  as 
“ companions  of  Argon/’  The  physical  constants  associated 
with  the  name  will  scarcely  be  changed,  since  the  propor- 
tion of  the  “ companions  ” is  so  small.  Professor  Ramsay 
considers  tlrnt  probably  the  volume  of  all  of  them  taken 
together  does  not  exceed  Y£0th  J»rt  of  tliat  of  the  Argon. 
The  latest  information  with  res|>ect  to  the  physical  pro- 
perties of  these  gases  is  conveyed  in  the  following  table 
(I* roc.  Hoy.  Soc.  67,  p.  331,  1900): — 


Helium. 

Noun. 

Argun. 

Krypton. 

Xenon.  ! 

Kefrartivitiea 
(air  ■ 1) 

1238 

2345 

•965 

1-449 

2364 

Densities 
(0  = 1«) 

1-98 

9-97 

19-96 

40  88 

64 

Boiling  points 
at  750  min. 

1 

f 

86-9“ 

aha. 

12133* 

abs. 

163  9*  . 
alia. 

Critical  temjier- 
attires 

1 

lietowr 
66  alw. 

155*6* 

alia. 

210-5* 

at*. 

287*7*  ' 
abs. 

Critical  pres- 
sures 

I 

1 

40-2 

metres. 

11-24 

metres. 

43*5 

metres. 

Weight  nf  1 c.c 
of  liiptkl 

’ 

1 

1*212 

gm. 

2155 

gm. 

3-52 

gm. 

The  glow  obtained  in  vacuum  tubes  is  highly  charac- 
teristic, whether  as  seen  directly  or  as  analysed  by  the 
8|KJCtroseo[>e.  ( R* ) 


A rj£08. —Recent  investigation  has  added  consider- 
ably to  our  knowledge  concerning  the  Argivo  Heneum  or 
Heraion,  the  temple  of  Hera,  which  stood,  according  to 
Pausanias,  “on  one  of  the  lower  slopes  of  Eulxea.  ’ The 
term  Eutxm  did  not  designate  the  eminence  upon  which 
the  Heneum  is  placed,  or  the  mountain-top  behind  the 
Heneuin  only,  but,  as  Pausanias  distinctly  indicates,  the 
group  of  foothills  of  the  hilly  district  adjoining  the 
mountain.  When  once  we  admit  that  this  designated  not 
only  the  mountain,  which  is  532  metres  high,  but  also  the 
hilly  district  adjoining  it,  the  general  scale  of  distance  for 
this  site  grows  larger.  The  territory  of  the  Heneum  was 
divided  into  throe  parts,  namely  Eulxua,  Akraia,  and 
Prosyinna.  Pausanias  tells  us  that  the  Heneum  is  15 
stadia  from  Mycena*.  Strabo,  on  the  other  hand,  says 
tliat  the  Heneum  was  40  stadia  from  Argos  and  10  from 
Mycerue.  Roth  authors  underestimate  the  distance  from 
Mycenae,  which  is  about  25  stadia,  or  a little  more  than 
3 miles,  while  the  distance  from  Argos  is  45  stadia,  or  a 
little  more  than  5 mile*.  The  distance  from  the  Heneum 
to  the  anciunt  Midcu  is  slightly  greater  than  to  Mycena*, 
while  that  from  the  Heneum  to  Tiryna  is  about  6 miles. 
The  Argive  Heneum  was  the  most  irojrortant  centre  of 
Heru  and  Juno  worship  in  the  ancient  world  ; it  always 
remained  the  chief  sanctuary  of  the  Argive  district,  and 
was  in  all  probability  the  earliest  site  of  civilized  life  in 
the  country  inhabited  by  the  Argive  people*  In  fact, 
whereas  the  Bite  of  Hissarlik,  the  ancient  Troy,  is  not  in 
Greece  proper,  but  in  Asia  Minor,  and  can  thus  not  furnish 
the  most  direct  evidence  for  the  earliest  Hellenic  civiliza- 
tion as  such ; and  whereas  Tiryns,  Mycena*,  and  the  city 
of  Argos,  each  represent  only  one  definite  period  in  the 
successive  stages  of  civilization,  the  Argive  Heneum, 
holding  the  central  site  of  early  civilization  in  Greece 
projxjr,  not  only  retained  its  importance  during  the  three 
periods  marked  by  the  supremacy  of  Tiryns,  Mycena?,  and 


the  city  of  Argos,  but  in  all  probability  antedated  them 
, as  a centre  of  civilized  Argive  life.  These  conditions 
alone  account  for  the  extreme  archaological  importance  of 
this  ancient  sanctuary. 

According  to  tradition  the  Heneum  was  founded  by 
I Phoroneus  at  least  thirteen  generations  before  Agamemnon 
! and  the  Acha*ans  ruled.  It  is  highly  probable  that  before 
> it  became  important  merely  as  a temple,  it  was  the  fortified 
1 centre  uniting  the  Argive  people  dwelling  in  the  plain,  the 
citadel  which  was  superseded  in  this  function  by  Tiryns. 
There  is  ample  evidence  to  show  that  it  was  the  chief 
sanctuary  during  the  Tirynthiau  period.  When  Mycena) 
was  built  under  the  Persodcs  it  was  still  the  chief  sanctuary 
for  that  centre,  which  sujerseded  Tiryns  in  its  dominance 
over  the  district,  and  which  this  temple  clearly  antedated 
in  construction.  According  to  the  Dicli»  Crctensi*,  it 
| was  at  this  Heneum  that  Agamemnon  assembled  the 
i leaders  before  setting  out  for  Troy.  In  the  period  of 
■ Dorian  supremacy,  in  spile  of  the  new  cults  which  were 
introduced  by  these  people,  the  Heneum  maintained  its 
| supreme  importance  : it  was  here  that  the  tablets  recording 
! the  succession  of  priestesses  were  kept  which  served  as 
I a chronological  standard  for  the  Argive  people,  and  even 
I far  beyond  their  borders ; and  it  was  here  that  Pheidon 
deposited  the  oMinkoi  when  he  introduced  coinage  into 
Greece. 

We  learn  from  Strabo  that  the  Heneum  was  the  joint 
sanctuary  for  Mycena?  and  Argos.  Rut  in  the  5th  century 
the  city  of  Argos  vanquished  the  Mycenseans,  and  from 
! that  time  onwards  the  city  of  Argos  becomes  the  political 
I centre  of  the  district,  while  the  Heneum  remains  the 
religious  centre.  And  when  in  the  year  423  B.C.,  through 
the  negligence  of  the  priestess  Chryseis,  the  old  temple 
was  burnt  down,  the  Argives  erected  a splendid  new 
temple,  built  by  Eupolemos,  in  which  was  placed  the 
great  gold  and  ivory  statue  of  Hera,  by  the  sculptor 
Polycleitus,  the  contemporary  and  rival  of  Phidias,  which 
was  one  of  the  mast  perfect  works  of  sculpture  in  anti- 
quity. Pkusanias  descrilies  the  temple  and  its  contents 
(ii.  17),  and  in  his  time  he  still  saw  the  ruins  of  the  older 
burnt  temple  above  the  temple  of  Kupolcmos. 

All  these  facts  have  been  verified  uud  illustrated  by  the 
excavations  of  the  American  Arclueological  Institute  and  School 
of  Athens,  which  were  carried  on  from  1892  to  1895.  In  1854 
Rhangali*  made  tentative  excavations  on  this  site,  digging  a trench 
along  the  north  and  oast  sides  of  the  second  temple.  Of  these 
excavations  no  truce  was  to  be  seen  when  those  of  1892  were  begun. 
The  excavations  havo  shown  that  the  sanctuary,  instead  «f  con* 
mating  of  but  one  temple  with  the  ruins  of  the  older  one  above  it, 
contained  at  least  eleven  separata  buildings,  occupying  an  ansa  of 
about  300  metre*  by  100  metre*. 

On  the  uppermost  terrace,  defined  bv  the  great  Cyclopean  sup 
porting  wall,  exactly  as  described  by  Paumniiut,  the  excavations 
revealed  a layer  of  ashes  and  charred  wood,  below  which  were 
found  numerous  object*  of  earliest  date,  together  with  some  remains 
of  the  wall*  resting  on  a polvgonal  platform — all  forming  |«rt  of 
the  earliest  temple.  Immediately  adjoining  the  Cyclopean  wall 
and  below  it  wore  found  traces  of  small  house*  of  the  rudest,  earliest 
masonry  which  are  pre-Myoeutean,  if  not  pre-Cyelopcan. 

We  then  descend  to  the  second  terrace,  in  the  centre  of  which 
the  sulatructuro  of  the  great  second  temple  was  revealed,  together 
with  so  much  of  tho  walls  as  well  as  the  several  architectural 
members  forming  the  superstructure,  that  it  will  be  possible  for 
the  architects  to  design  a complete  restoration  of  the  temple.  On 
the  northern  side  of  this  terrace,  between  the  second  temple  and 
the  Cyclopean  supporting  wall,  a long  stoa  or  colonnade  run*  from 
east  to  west  abutting  at  ftte  west  end  in  structures  which  evidently 
contained  a well-house  and  waterworks;  while  at  the  eastern  end 
of  this  stoa  a number  of  chambers  were  erected  against  the  hilt, 
in  front  of  which  were  placed  statues  and  inscriptions,  the  ba*c* 
for  which  are  still  extant.  At  the  easternmost  cud  of  this  second 
terrace  a large  hall  with  throe  rows  of  columns  in  the  interior,  With 
a porch  ana  entrance  at  the  week  end  facing  the  temple,  i*  built 
upon  elaborate  supporting  walls  of  good  masonry. 

Below  the  second  terrace  at  the  south-west  end  a large  and 
1 c omplicated  building,  with  an  open  courtyard  surrounded  on  three 
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sides  by  » colonnade  and  with  chambers  opening  out  towards  the 
north,  may  have  served  as  a gymnasium  or  a sanatorium.  It  is  of 
good  early  Greek  architecture,  earlier  than  the  second  temple.  A 
curious,  ruder  building  to  the  north  of  this  and  to  the  west  of  the 
second  terrace  is  prolisbly  of  much  earlier  date,  jierlmj*  of  the 
Myceiuran  period,  and  may  have  served  as  propvlfc*. 

Immediately  below  the  second  tern  ole,  at  the  foot  of  the  elevation 
«ui  which  this  temple  stands,  towards  the  south,  and  thus  facing 
the  city  of  Arvos,  a splendid  stoa  or  colonnade,  to  which  large 
(lights  of  steps  load,  was  erected  atioiit  the  time  of  the  building  of 
the  second  temple.  It  is  a |wrt  of  the  great  plan  to  give  worthy 
access  to  the  templo  from  the  city  of  Argus.  To  the  east  of  this 
large  flights  of  stcjN  lead  up  to  the  temple  proper. 

At  the  western  extremity  of  the  whole  site,  immediately  beside 
the  river  bed,  wo  again  have  a huge  stoa  running  round  two  sides 
of  a square,  which  was  no  doubt  connected  with  the  functions  of 
this  sanctuary  as  a health  resort,  especially  for  women,  the  guldens 
Ucra  presiding  over  and  protecting  married  life  and  childbirth. 


Finally,  immediately  to  the  north  of  this  western  stoa  there  is  u 
extensive  house  of  Roman  times  also  connected  with  tatha. 

^ liile  tho  buildings  give  archaeological  evidence  for 
every’  jieriod  of  Greek  life  and  history  from  the  prc- 
Mycentean  period  down  to  Roman  times,  the  topography 
itself  shows  that  the  Heneum  must  have  been  constructed 
before  Mycenaj  and  without  any  regard  to  it.  The  foot- 
hills which  it  occupies  form  the  western  boundary  to  the 
Argive  plain  as  it  stretches  down  towards  the  ha  in  the 
Gulf  of  Nauplia.  While  it  was  thus  probably  chosen  as 
the  earliest  site  for  a citadel  facing  the  sea,  its  further 
relation  points  towards  Tiryns  and  Midaa.  It  could  not 
have  been  built  as  the  sanctuary  of  Mycense,  which  was 
placed  farther  tip  towards  the  uorth-west  in  the  hills,  and 
could  not  be  seen  from  the  Heneum,  its  inhabitants  again 
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not  being  able  to  see  their  sanctuary.  Tho  west  huildii 
7?®  ******  of  bridges  and  roods,  show  that  at  one  time 
<li.l  hold  Dome  relation  to  Myrenat;  but  this  was  lo 
after  its  foundation  or  tho  building  of  tho  hugo  Cyclone 
supporting  wall  which  is  coeval  with  the  walls  of  Tirvi 
these  again  being  earlier  than  those  of  Mycenm.  Thi 
are,  moreover,  traces  of  still  more  primitive  walls,  bu 
<4  rude  small  stones  placed  one  upon  the  other  withe 
mortar,  which  are  in  character  earlier  than  those  of  Tiryi 
and  have  their  parallel  in  the  lowest  layers  of  Hissarlik. 

bearing  out  the  evidence  of  tradition  as  well  as  arc; 
ecture,  the  numerous  tiuds  of  individual  objects  in  ten 
’ ,a  "KOHnea,  vases,  bronzes,  engraved  stones  4c  tioi 

^T1  « thT*.  maoTUera" 

”lr"u  W“  ,buU''  a More  the  life 

, J 7,  1 b?  HS'lcr  »<«nahed— nay,  before,  as  traditi 

We  ire 'Im  'i  T"  "‘e  Wal,S  <,f  T*»yn»  were  erecte 
i i lei*  forming  some  estimate  of  the  cliror 

lhe  M-T"-"CU1  age,  as  suggest 

Donald  hi”.  lUe  T1;11"1’  *"  ,he  “cw  •listril.utio^whi 
iiisairitiv  m his  most  recent  excavatio 


of  that  site.  For  the  layer,  which  he  now  aligns  lot  e 
Mycemean  period,  is  the  sixth  stratum  from  below.  * ow, 
as  some  of  the  remains  at  the  Heneum  corrcsjuind  to  t e 
two  lowest  layers  of  Hissarlik,  the  evidence  of  the  Aig>'« 
temple  leads  us  far  beyond  the  date  assigned  to  c 
Mycemean  age,  and  at  least  into  the  second  millennium  b.<. 
(see  also  Myfen.eax  Civilization). 

This  sanctuary’  still  holds  a position  of  central  unpwy 
anc©  as  illustrating  the  art  of  the  highest  period  1,1 , 
history,  namely,  the  art  of  the  5th  century  B.c.  under 
great  sculptor  Polycleitus.  Though  the  excavations  m 
second  temple  have  clearly  revealed  the  outliues  of  th*  , 
ujion  which  the  great  gold  and  ivory  statue  of  Hera  • - 

it  is  needless  to  say  that  no  trace  of  the  statue  it*e 
been  found.  From  Pausanias  we  learn  that  “the 
of  Hera  is  seated  ami  is  of  colossal  size  : it  vpm*  , 
gold  ami  ivory,  and  is  the  work  of  Polyclcitua. 
on  the  computations  made  by  the  architect  of  the  Amen 
excavations,  Mr  Tilton,  on  the  ground  of  the  beifc.  b 
the  nave,  the  total  height  of  the  image,  including  the  » 
and  the  top  of  the  throne,  would  be  about  8 metres, 
seated  figure  of  the  goddess  herself  about  5‘50  me 
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It  is  probable  that  the  face,  neck,  arms,  and  feet  were  of 
ivory,  while  the  rest  of  the  figure  was  draped  in  gold. 
Like  the  Olympian  Zeus  of  Phidias,  Hera  was  seated  on 
an  elaborately  dewrated  throne,  holding  in  her  left  hand 
the  sceptre,  surmounted  in  her  case  by  the  cuckoo  (as  that 
of  Zeus  had  an  eagle),  and  in  her  right,  instead  of  an 
elaborate  figure  of  Victory  (such  as  the  Athene  Phrthcnos 
and  tho  Olympian  Zeus  held),  simply  a pomegranate.  The 
crown  was  adorned  with  figures  of  Graces  and  the  Seasons. 
A Ronutn  imperial  coin  of  Antoninus  Ifius  shows  us  on 
a reduced  scale  the  general  composition  of  the  figure ; 
while  Antoninus  Argive  coins  of  the  5th  century  give 
a fairly  adequate  rendering  of  the  head.  A further  j 
attempt  has  been  made  to  identify  the  bead  in  a beautiful  , 
marble  bust  in  the  British  Museum  hitherto  known  as 
Bacchus  (Wald stein,  Journal  of  Hellenic  Studies,  voL  xxL  j 
1901,  pp.  30  ary.). 

We  also  learn  from  Pausanias  that  the  temple  was 
decorated  with  “ sculptures  over  the  columns,  representing 
some  the  birth  of  Zeus  and  the  battle  of  the  gods  and 
giants,  others  the  Trojan  war  and  the  taking  of  Ilium.” 
It  was  formerly  supposed  that  the  phrase  “over  the 
columns  ” pointed  to  the  existence  of  sculptured  metopes,  ' 
i»ut  no  jiediinentul  groups.  Finds  made  in  the  excavations,  \ 
however,  have  shown  that  the  temple  also  had  (xxlimental  j 
groups.  Besides  numerous  fragments  of  nude  and  draped  j 
figures  belonging  to  pedimental  statues,  a well-preserved  : 
and  very  beautiful  head  of  a female  divinity,  probably  1 
Hera,  as  well  as  a draped  female  torso  of  excellent  work-  | 
munxhip,  both  belonging  to  the  pediments,  have  been  i 
discovered.  Of  the  metopes  also  a great  number  of 
fragments  have  been  found,  together  with  two  almost 
complete  metopes,  the  one  containing  the  torso  of  a nude 
warrior  in  perfect  preservation,  as  well  as  ten  well- 
preserved  heads.  These  statues  l>ear  the  same  relation 
to  the  sculptor  Polycleitus  which  the  Parthenon  marbles 
hold  to  Phidias;  and  the  excavations  have  thus  yielded 
most  important  material  for  the  illustration  of  the  Argive 
art  of  Polycleitus  in  tho  5th  century  B.C. 

See  the  official  publication  of  the  Excavations  of  the  Argive 
Iterate*!;  Waljhstkis.  Excavations  of  the  American  School  of 
Athens  at  the  Heraiun  of  Argos,  1892;  and  numerous  reports  and 
articles  in  tho  American  Archaeological  Journal  sinoe  1892. 

<c.  w •) 

Argostoli.  See  Greece  (Ionian  Islands). 

Argyll,  George  John  Douglas  Camp- 
bell, 8th  Duke  op  (1823-1900),  British  statesman, 
was  born  30th  April  1823,  and  succeeded  his  father,  the 
7th  duke,  in  April  1847.  He  had  then  already  obtained 
notice  as  a writer  of  pamphlets  on  the  disruption  of  the 
Church  of  Scotland,  which  he  strove  to  avert,  and  he 
rapidly  became  prominent  on  the  Liberal  side  in  Parlia- 
mentary politics.  He  was  a frequent  and  eloquent  speaker 
in  the  House  of  Lords,  and  sat  as  Lord  Privy  Seal  (1852) 
and  Postmaster-General  (1855)  in  the  Cabinets  of  Lord 
Aberdeen  and  Lord  lklmcretoD.  In  Mr  Gladstones 
Cabinet  of  1808  he  was  Secretary  of  State  for  India, 
and  infelicitously  signalized  hia  term  of  office  by  his 
refusal,  against  the  advice  of  the  Indian  Government, 
to  promise  tho  Ameer  of  Afghanistan  support  against 
Russian  aggression,  a course  which  threw  that  ruler 
into  the  arms  of  Russia  and  was  followed  by  the  second 
Afghan  war.  With  all  the  duke’s  activity  and  disposition 
to  assert  himself,  this  seems  the  only  memorable  political 
act  recorded  of  him,  except  his  resignation  of  the  office 
of  Lord  Privy  Seal,  which  he  held  in  Mr  Gladstone  s 
Administration  of  1880,  from  his  inability  to  assent  to  the 
Irish  land  legislation  of  1881.  He  opposed  the  Home  Rule 
Bill  with  equal  vigour,  though  Mr  Gladstone  subsequently  1 
stated  that,  among  all  the  old  colleagues  who  dissented 


from  his  course,  the  duke  was  the  only  one  whose  personal 
relations  with  him  remained  entirely  unchanged.  De- 
tached from  party,  the  duke  took  an  independent  position, 
and  for  many  years  spoke  his  mind  with  great  freedom  in 
letters  to  the  Time * on  public  questions,  especially  such  as 
concerned  the  rights  or  interests  of  landowners.  He  was 
no  less  active  on  scientific  questions  in  their  relation  to 
religion,  which  he  earnestly  strove  to  reconcile  with  the 
progress  of  discovery.  With  this  aim  he  published  The 
Reign  of  Law  (1866),  Primeval  Man  (1869),  The  Unity 
of  Nature  (1884),  and  numerous  essays  in  literary  and 
scientific  journals.  He  also  wrote  on  the  Kastern  Question, 
with  especial  reference  to  India,  the  history  and  antiquities 
of  Iona,  patronage  in  the  Church  of  Scotland,  and  many 
other  subjects.  The  duke  died  24th  April  1900.  He 
was  thrice  married  : first  (1844)  to  a daughter  of  the  second 
duke  of  Sutherland  (d.  1878);  secondly  (1881)  to  a 
daughter  of  Bishop  Claughton  of  St  Allxuis  (d.  1894) ; and 
thirdly  (1895)  to  Ina  Erskine  M ‘Neill.  His  eldest  son, 
then  marquess  of  Lome  (A.  1845),  married  in  1871  the 
Princess  Louise,  fourth  daughter  of  H.M,  Queen  Victoria. 
Few  men  of  the  duke's  era  displayed  more  versatility,  and 
as  an  orator  he  ranked  very  high ; but  his  treatment  of 
the  various  themes  he  handled,  if  always  impressive,  was 
rarely  conclusive  ; and  while  doing  something  to  illustrate 
every  subject  and  promote  every  cause  which  lie  made 
his  own,  and  retaining  for  a generation  before  he  died  the 
deepest  public  respect—  due  not  only  to  his  career  as  a public 
man,  but  also  to  his  position  as  the  foremost  Scottish  noble, 
and  the  father-in-law  of  one  of  his  Sovereign’s  daughters 
— he  can  hardly  be  said  to  have  left  any  ubiding  reputation 
either  as  politician,  thinker,  or  man  of  science.  (k.  g.) 


Argyllshire,  a maritime  Highland  county  of  W. 
Scotland,  embracing  a number  of  the  Hebrides  or  Western 
Isles,  bounded  on  the  N.  by  Inverness,  on  the  E.  by 
Perth  and  Dumbarton,  Loch  Long  and  the  Firth  of  Clyde, 
on  the  S.  by  the  Irish  Sea,  and  on  the  W.  by  the  Atlantic. 
It  is  the  second  largest  county  in  Scotland. 

Area  and  Population.— In  1891  the  Argyll  tarts  of  the  parishes 
of  Kiltnallic  ami  Small  Isle*  were  transferred  to  Inverness-shire. 
According  to  the  latest  official  estimate  the  area  of  the  county 
(foreshore  excluded)  is  2,025,154  acres,  or  alxiut  3165  square 
miles.  The  population  was  in  18-81,  76,440  ; in  1891,  75,003 — 
on  the  shove  area,  74,(185,  of  whom  36,292  were  males  and 
37,793  females  ; on  tho  old  area,  taking  land  only  (2,056,402 
acres  or  3213*1  square  miles),  the  number  of  (tenons  to  the 
square  mile  in  1891  was  23,  and  the  number  of  acres  to  the 
person  27*4.  In  the  registration  county  the  population  decreased 
between  1881  and  1891  by  1*8  percent.  Between  1881  and  1891 
the  exoesH  of  births  over  deaths  was  6588,  and  the  decrease  of 
the  resident  population  1451.  In  1901  the  population  was 
73,665,  a decline  of  420.  The  following  table  gives  particulars 
of  births,  deaths,  and  marriages  in  1889,  1890,  and  1899  : — 


Year. 

Marriages- 

lUrtks. 

Deaths. 

Parvenus'*  of 

Illegitimate.  , 

1380 

299 

2108 

1557 

7 

1890 

282 

1803 

1360 

6*66 

1899 

303 

1748 

1338 

7*6 

The  birth-rate,  death-rate,  and  marriage-rate  were  all  below 
those  for  Scotland.  The  following  table  gives  the  birth-rate, 
death-rate,  and  marriage-rate  per  thousand  of  the  population  for 
a series  of  years  : — 


| 1HSO. 

1931-90. 

1890. 

1B91-9S.]  IW. 

1 Birth  rate  . 

, 26  13 

25*24 

22*69 

22*09  j 22*46 

Death-rato  . 

. 19*30 

17*01 

17*11 

16*63  ] 1718 

1 Marriage-rate 

. 3*71 

3*88 

3*54 

3*86  | 3*89 

In  1891  the  number  of  Gaelic -speaking  persons  in  the  county 
as  36,014,  of  whom  5998  Bpoke  Gaelic  only,  and  there  were 
{ foreigners.  Valuation  in  1689-90,  £431,654  ; in  1899-1900, 
439,976.  v x 

Administration.  — The  county  returns  a member  to  parliament, 
ivcraray  (735)  and  Campbeltown  (8234)  arc  royal  burghs,  and 
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OV-an  (5374)  ia  a parliamentary  burgh  ; all  three  belong  to  the  Ayr 
group  of  parliamentary  burgh*.  Dunoon,  with  Kirn  and  Hunters 
tjuay,  U tin?  principal  police  burgh  (6772).  There  are  39  civil 
parishes,  20  of  which  arc  divided  among  four  comhinationa  of  ; 
Liar,  Lochgilphead,  Lorn,  aud  Mull,  with  poorhouaea  at  Oban, 
Lochgilphead,  Bowmore,  aud  Campbeltown.  The  number  of 
paupers  and  dependants  in  May  1699  was  2363.  Argyllshire  Ik  a 
shenlfdom,  and  there  are  resident  shoritlVsutietitute  at  Inveraray, 
Campbeltown,  Olian,  and  Fort-William,  and  courts  are  held  also  j 
at  Tobermory.  Lochgilphead,  Bowmore  in  Islay,  and  Dunoon, 

Education. — Forty-six  school  boards  manage  159  schools,  which 
had  an  average  attendance  of  11,117  in  1898*99,  while  10  vol- 
untary schools,  of  which  4 are  Episcopal  and  2 Roman  Catholic, 
hail  677.  Campbeltown,  Dunoon,  and  Oban  have  secondary 
schools,  Tsrbert  public:  school  has  a secondary  department,  and 
19  other  schools  earned  grants  in  1698  for  giving  higher  educa- 
tion. Part  of  tbo  " rcsiduo  ” grant  is  spent  by  the  county 
council  in  subsidizing  navigstiou  and  other  classes  in  various 
schools,  short  courses  in  agriculture  for  farmers,  and  in  providing 
bursaries. 

Agriculture , — The  greater  part  of  the  soil  is  moor  or  moss,  in- 
susceptible of  cultivation,  and  utilized  as  grouse  and  deer  forest. 
The  acreage  under  crops  in  1898  was  only  0’6  jssr  cent,  of  the 
whole.  Argyllshire  is  one  of  the  crofting  counties,  but  crofting 
ia  by  no  means  universal.  It  is  predominant  in  the  island  of 
Tireo  ami  the  Western  district  of  the  mainland,  but  elsewhere 
farms  of  moderate  size  are  the  rule.  In  1695  tho  average  aize  of 
the  3272  holdings  was  41  acres  ; the  percentage  under  5 seres 
wan  32 '64  ; between  5 and  50  acres  47*10,  and  over  50  acres 
20 '26.  The  number  of  lamia  between  50  and  100  acres  was 
30-1  ; between  1Q0~  and  300,  305  ; between  300  and  500,  30  ; and 
over  500,  24.  Oats  are  the  principal  corn  crop,  onlv  about  1500 
acres  of  harley  being  sown,  ami  there  is  no  wheat  at  all. 
Besides  stock-raising  there  is  a good  deal  of  dairying  in  Kintyrv, 
the  leading  agricultural  district.  The  following  table  gives  the 
principal  acreages  at  intervals  of  five  yeurs  from  1880  : — 


Year. 

Area  under 
CWf. 

Corn 

Cro{Mc 

Green 

Cro|Mc 

Clover. 

i'ernia- 

nent 

Paatnre. 

Fallow. 

' 1880 
1885 
1890 
1896 
1899 

119,219 

DM,797 

133,005 

134,063 

134,709 

2.1,548 

22,830 

21,486 

20,444 

19,912 

12,761 

11,673 

11,282 

10,644 

10,348 

20,180 

25,112 

27,328 

26,999 

27,607 

61,097 

63,866 

72,389 

75.222 

76,137 

1597 
1316 
505 
725  ' 
460 

The  following  table  gives  particulars  of  the  live  stock  during 
the  same  years  : — 


v 

it*r. 

Total 

Il<>rM-A 

Total 

Cattle. 

Cowe  or 
Heifem  in 
Milk  or  Calf. 

Sheep. 

Wr*. 

1880 

7204 

59,976 

22,385 

1.021,948 

.3758 

1885 

6930 

(12,235 

23,106 

1,000,651 

4645 

1890 

6662 

5 9, 027 

22,747 

1 ,008.279 

4981 

1805 

7025 

60,005 

22,446 

1,026,712 

4905 

1899 

6367 

61,698 

22,888 

984,301 

4285 

Tho  Bereave  under  wood  in  1S05  was  48,412,  of  which  20118  had 
been  pluntnl  since  1881.  From  tho  commencement  of  the  opera* 
tion  of  tho  Crofters'  Act  in  1886  down  to  the  end  of  1898,  1097 
applications  to  fix  fair  rent  were  dealt  with  by  the  Commission,  and 
rents  amounting  to  £6949  were  reduced  to  £4825,  ami  of  £12,075 
of  arrears  £7548  were  cancelled.  The  Commissioners  have  dealt 
with  146  applications  for  enlargement  of  holdings,  ami  have 
added  4663  acres  to  existing  crofts.  At  the  census  of  1891  the 
number  of  persons  engaged  in  agriculture  was  8234  men  and 
900  women.  Deer  forests  covered  232,(398  acres  in  1899,  ah  in- 
crease of  16,000  since  1883,  and  their  annual  value  was  £7434. 

Ituiuetrics  and  Trade. — Coarse  woollens  are  still  made  for  home 
use.  Tho  following  table  gives  particulars  of  th«*  mineral  in- 
dustry for  1865  ami  1895  ; the  figures  showing  the  output  of  coal 
cover  Dumfries  as  well  as  Argyll : — 


..  t 

Slate. 

Granite. 

Ten*.  | 

Value. 

Tons.  | 

Value. 

I Tons.  ' 

Value, 

lSSf,  ‘ 105,7.1:1  I 
19U5  | 113,9)5  . 
1MI9  154.7SO 

£21,671 
i £28,486 
| £58,690 

17,938 

34,340 

30,580 

£25,304 

£60,977 

£62,440 

37.211 

66,128 

£13,401 

£10,1515 

,l“'  mmt  im|mrt»Nl  industry.  Argyllshire  tort 
in  four  fishery  district*,  but  as  th 

Iu.Y.1  u " given  tor  the  fishery  districts  of  lnveramr  .re 
Campbeltown,  which  ere  exclusively  Argyll,  and  Fort-Wililam 


which  has  19  Argyll  ports  out  of  2(1.  Tho  following  table  fire* 
jharticulars  of  these  three  districts  in  1890,  1898,  aud  1899:— 


r 

Boats. 

Value  of 

rat™ 

N'n, 

Ton*. 

Value. 

tirer. 

5fSST'' 

1890 
| 1898 
1 1899 

1537 

1062 

1028 

6622 

4367 

3716 

£35,807 
£20,000 
£20,225  I 

£31,189 
' £20,823 
£20,682 

4122  £105,175 1 

1 2570  £87,929  f 

3464  £101,066 

1 J 

£82,902  of  tho  total  value  of  fish  in  1899  was  tbe  value  of 
herrings  only  ; £6992  the  value  of  shell-tish.  lu  the  grraUr 
part  of  the  districts  the  herring  fishing  is  an  autumn  one.  Tbe 
Lochfyne  fishing,  which  is  tho  most  important,  lasts  from  June 
to  January.  White  fishing  is  carried  on  at  one  or  oilier  of  tbe 
porta  all  the  year  round.  The  number  of  persona  employed  in 
the  three  districts  in  connexion  with  the  various  branches  of  tbe 
sea  fisheries  in  1898  was  3873.  The  railway  mileage  hasbftt 
increased  by  about  56  tnilcs  since  1875,  and  a sight  raitaay 
(1st  in.)  from  Loch  Long  «o  Loch  Fyue  bus  been  ssiicticnwl. 

Actmokities.-  Thu  (Eights) III  «*  or  A«cm.  Commemol 
PnnnpUt  applied  to  (As  Hire  of  Land.  London.  Wu.-Cnp 
and  Farms  in  the  Hebrides.  Edinburgh,  1888.~/<mm.  Edinburgh, 
1889.— Scotland  as  it  If'as  and  Is.  Edinburgh.  Umk  of 

Argyll.  Glasgow,  1871.— A.  Bltowx.  Memorials  sf  ArgyUAir*. 
Greenock,  1889.  — Hauvik- Buowx  and  BrcKLRY.  ramrm 
Fauna  of  Argyll  and  the  Inner  Hel/rides.  Edinburgh,  1892.  1 • 
Clekk.  “ On  tho  Agriculture  of  the  County  of  Argyll  ( nw*. 
of  U.  and  A.  Sue.  1878).— T.  Gray.  Week  at  Oban  Dlmburgh. 
1881. — Stewart.  Collection  of  Ficus  of  CampbeltouK. 

(W.  Wa) 

Argyrokastro,  or  Ebokki,  a town  of  Turkey,  on 
the  river  Driu  in  South  Albania  (Epirus).  It  w tn* 
chief  town  of  the  Hanjak  of  the  same  name,  which  w ow 
of  the  four  composing  the  vilayet  of  Janina  as  reduced  *? 
the  annexation  of  Thessaly  to  Greece.  Its  imputation 
numbers  9000. 

Arica  or  San  Marcos  do  Arica,  » *•« 

and  port  in  the  Chilian  province  of  Tncua  and 

the  department  of  Arica,  situated  in  18 

70-  20'  46'  W.  long.  Ita  population  in  l»98  «**  , 

It  is  the  centre  of  a great  mining  district,  and  is  comiccno 

with  Tacna  by  rail.  The  territory  of  Anratmd  of  T«>“ 

fell  into  Chilian  bands  during  the  war  of  18(» 

In  1898,  295  vessels  of  493,447  tons  entered,  and 
494,784  tons  cleared.  The  customs  dues  on 
into  Arica  in  1897  were  144,713  pesos  (gold),  wd 
1898,  99,084. 

Ari&ge,  a department  in  the  S.  of  France,  n»  i-e 

on  the  Pyrenees  and  watered  by  the  Arilige. 

Arcs,  1893  square  miles.  The  population  d«elm 
in  1NSII,  219,641  in  1896,  «nd  202,284  in  ?’ ! n 

4004,  of  which  149  were  illegitimate  ; death*  4J <4  . » ™,wj 
1 543.  Tiie  chief  towns  are  Koi  J,  i’amje™.  “<*  & Tor  a <( 
tbe  schools  numberrd  776,  with  32.000  pupils,  a g 1 , 9 

.8.  ...  illiterate.  The  sres  cultivated  ■**•*'• 


of  £226,037.  Maim  is  also  a profitable' culture^ ,*»»£' 
potatoes.  which  gav.  a return  of  2,036.145  «»“-  ‘ |„  ]>*) 

tho  industrial  eiiHuras  fiax  is  ihe  only  note  o 7 , i„  l>»* 

,, . I , i r.uo  I,...,!  Antce  projura  III 


the  live  stock  numbered  573,660  head.  AtligO 1,.., ;1 1 Lfa riu. 
26,000  ton*  of  iron  ore.  and  23,000  ions  «f  e0PC.’  mr,a];nvgic 
tend,  and  manganese  (mines  of  Tsiol'-ssos..  . 0[ 

industry  yielded  IS.000  tons  of  iron,  cast-iron.  an.  • . 

value  of  £304,000.  The  other  Industrie*  with  the  creel" 
the  manufacture  of  paper,  ere  inconsiderable. 

Arish.  See  Arabia. 

Aristides,  Apology 

knowledge  of  Aristides  was  confined  to  , 
of  Eusebius  that  he  iw  an  Athenian  p P ^ ^ 
nruMMited  an  apology  11  concerning  tb*-  a>  » aj. 
Kmperor  Hadrian.  In  th*  year  howe^.  h 

tarists  of  S.  Lazzaro  at  Venice  publianea  jn 

Armenian  from  the  beginning  of  the  *1"’  u8- ' . ]n  , 
1889  l)r  Rendel  Harris  found  *1  **?£  “L0„  was 
Syriac  version  on  Mount  Sinai.  While 


I 


Digitized  by  Google 


ARISTIDES, 

pawing  through  the  press,  it  wan  observed  by  the  present 
writer  that  all  the  while  the  work  had  been  in  our  hands 
in  Greek,  though  in  a slightly  abbreviated  form,  ox  it 
had  been  imbedded  as  a speech  in  a religious  novel 
written  about  the  Gth  century  and  entitled  “ The  Life  of 
Barlaam  and  Josaph&t.”  The  discovery  of  the  Syriac 
version  reopened  the  question  of  the  date  of  the  work. 
For  although  its  title  there  corresponds  to  that  given  by 
the  Armenian  fragment  and  by  Eusebius,  it  begins  with 
a formal  inscription  to  “the  Emperor  Titus  Hadrianus 
Antoninus  Augustus  Pius”  : and  I>r  R.  Harris  is  followed 
by  Harnack  and  others  in  sup|>oeing  that  it  was  only 
through  a careless  reading  of  this  inscription  that  the 
work  was  sup|joaed  to  have  been  addressed  to  Hadrian. 
If  this  be  the  case,  it  must  be  placed  somewhere  in  the 
long  reign  of  Antoninus  Pius  (138-161).  There  are,  how- 
ever, no  internal  grounds  for  rejecting  the  thrice-attested 
dedication  to  Hadrian  his  predecessor,  and  the  picture 
of  primitive  Christian  life  which  is  here  found  points  to 
the  earlier  rather  than  to  the  later  date.  It  is  possible 
that  the  apology  was  read  to  Hadrian  in  jicrson  when  he 
visited  Athens,  and  that  the  Syriac  inscription  was 
prefixed  by  a scribe  on  the  analogy  of  Justin's  Apology, 
a mistake  being  made  in  the  amplification  of  Hadrian’s 
name. 

The  Apology  o]>enM  thus : “ I,  O king,  by  the  provi- 
dence of  God  caiue  into  the  world  ; and  having  beheld 
the  heaven,  and  the  earth,  and  the  sea,  the  sun  and 
moon,  and  all  besides,  I marvelled  at  their  orderly 
disposition  ; and  seeing  the  world  and  all  things  in  it, 
that  it  is  moved  by  compulsion,  I understood  that  He 
thut  inovoth  and  governeth  it  is  God.  For  whatsoever 
moveth  is  stronger  than  that  which  is  moved,  and  what- 
soever governeth  is  stronger  than  that  which  is  governed.” 
Having  briefly  spoken  of  the  divine  nature  in  the  terms 
of  Greek  philosophy,  Aristides  proceeds  to  ask  which  of 
all  the  races  of  men  liavu  at  all  partaken  of  the  truth 
about  God.  Here  we  have  this  first  attempt  at  a 
systematic  comparison  of  ancient  religions.  For  the 
purpose  of  his  inquiry  he  adopts  an  obvious  threefold 
division  into  idolaters,  Jews,  and  Christians.  Idolaters, 
or,  as  he  more  gently  terms  them  in  addressing  the 
Emperor,  “those  who  worship  what  among  you  are  said 
to  be  gods,”  he  subdivides  into  the  three  great  world- 
civilizations — Chaldeans,  Greeks,  and  Egyptians.  He 
chooses  this  order  so  as  to  work  up  to  a climax  of  error 
and  absurdity  in  heathen  worship.  The  direct  nature- 
worship  of  the  Chaldeans  is  shown  to  be  false,  because 
its  objects  are  works  of  the  Creator,  fashioned  for  the 
use  of  men.  They  obey  fixed  laws  and  have  no  ] tower 
over  themselves.  “ The  Greeks  have  erred  worse  than  the 
Chaldeans  . . . calling  those  gisls  who  are  no  gods, 
according  to  their  evil  lusts,  in  order  that  having  these 
as  advocates  of  their  wickedness  they  may  commit 
adultery,  and  plunder  and  kill,  and  do  the  worst  of 
deeds."  The  gods  of  Olympus  are  challenged  one  by 
one,  and  shown  to  be  either  vile  or  helpless,  or  both  at 
once.  A heaven  of  quarrelling  divinities  cannot  inspire  a 
reasonable  worship.  These  gods  are  not  even  respectable : 
how  can  they  be  adorable f “The  Egyptians  have  erred 
worse  than  ull  the  nations ; for  they  were  not  content 
with  the  worships  of  the  Chaldeans  and  Greeks,  but 
introduced,  moreover,  as  gods  even  brute  beasts  of  the 
dry  land  ami  of  the  waters,  and  plants  and  lierlw.  . . . 
Though  they  see  their  gods  eaten  by  others  and  by  men, 
and  burned,  and  slain,  and  rotting,  they  do  not  under- 
stand concerning  them  that  they  are  no  gods.” 

Throughout  the  whole  of  the  argument  there  is  strong 
common-sense  ami  a stern  severity  unrelieved  by  conscious 
humour.  Aristides  is  engaged  in  a real  contest ; he 
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strikes  hard  blows,  and  gives  no  quarter.  He  cannot 
see,  as  Justin  and  Clement  see,  a striving  after  truth, 
a feeling  after  God,  in  the  older  religions,  or  even  in 
the  philosophies  of  Greece.  He  has  no  patience  with 
attempts  to  find  a deeper  meaning  in  the  stories  of  the 
gods.  “ Do  they  say  that  one  nature  underlies  these 
diverse  forms  ? Then  why  does  god  hate  god,  or  god 
kill  god  I Do  they  say  that  the  histories  are  mythical  ? 
Then  the  gods  themselves  are  myths,  and  nothing  more.” 

The  Jews  are  briefly  treated.  After  a reference  to  their 
descent  from  Abraham  and  their  sojourn  in  Egypt, 
Aristides  praises  them  for  their  worship  of  the  one  God, 
the  Almighty  Creator ; but  blames  them  as  worshipping 
angels,  and  observing  “sabbaths  ami  new  moons,  and 
the  unleavened  bread,  and  the  great  fast,  and  circum- 
cision, and  cleanness  of  meats.”  He  then  proceeds  to 
the  description  of  the  Christiana.  He  begins  with  a 
statement  which,  when  purged  of  glosses  by  a comparison 
of  the  three  forms  in  which  it  survives,  reads  thus: 
“ Now  the  Christians  reckon  their  race  from  the  Lord 
Jesus  Christ ; and  He  is  confessed  to  be  the  Son  of  God 
Most  High.  Having  by  the  Holy  Spirit  come  down  from 
heaven,  and  having  been  born  of  a Hebrew  virgin,  He 
took  flesh  and  appeared  unto  men,  to  call  them  lack  from 
their  error  of  many  gods ; and  having  completed  His 
wonderful  dispensation.  He  was  pierced  by  the  Jews,  and 
after  three  days  He  revived  and  went  up  to  heaven.  And 
the  glory  of  His  coming  thou  const  learn,  O king,  from 
that  which  is  called  among  them  the  evangelic  scripture, 
if  thou  wilt  read  it.  He  had  twelve  disciples,  who  after 
His  ascent  into  heaven  went  forth  into  the  provinces  of 
the  world  and  taught  His  greatness  ; whence  they  who  at 
this  day  believe  their  preaching  are  called  Christians.” 

1 This  passage  contains  striking  correspondences  with  the 
second  section  of  the  Apostles’  Creed.  The  attribution 
of  the  Crucifixion  to  the  Jews  api*.*ars  in  several  2nd- 
century  documents;  Justin  actually  uses  the  words 
“ He  was  pierced  by  you  ” in  his  dialogue  with  Trypho 
the  Jew. 

“ These  are  they/'  ho  proceeds,  “ who  beyond  all  the 
nations  of  the  earth  have  found  the  truth : for  they  know 
God  as  Creator  and  Maker  of  all  things,  and  they  worship 
no  other  god  beside  Him ; for  they  have  His  command  - 
menu  graven  on  their  hearts,  and  these  they  keep  in 
expectation  of  the  world  to  come.  . . . Whatsoever  they 
would  not  should  be  done  unto  them  they  do  not  to 
another.  ...  He  that  hath  supplieth  him  that  hath 
not  without  grudging : if  they  see  a stranger  they  bring 
him  under  their  roof,  and  rejoice  over  him,  as  over  a 
brother  indeed,  for  they  call  not  one  another  brethren 
after  the  flesh,  but  after  the  spirit.  They  are  ready 
for  Christ’s  sake  to  give  up  their  own  lives ; for  His 
commandments  they  securely  keep,  living  holily  and 
righteously,  according  as  the  Lord  their  God  hath  com- 
manded them,  giving  thanks  to  Him  at  all  hours,  over 
all  their  food  and  drink,  anil  the  rest  of  their  good 
things.”  This  simple  description  is  fuller  in  the  Syriac, 
but  the  additional  details  must  be  accepted  with  caution  : 
for  while  it  is  likely  that  the  monk  who  appropriated  the 
Greek  may  have  cut  it  down  to  meet  the  exigencies  of 
Ills  romum-e,  it  is  tile  habit  of  certain  Syriac  translators 
to  elaborate  their  originals.  After  asserting  that  “ this 
is  the  way  of  truth/'  and  again  referring  for  further 
information  to  11  the  writings  of  the  Christians,”  ho  says : 
“And  truly  this  is  a new  race,  anil  there  is  something 
divine  mingled  with  it.”  At  the  close  we  have  a passage 
which  is  found  only  in  the  Syriac,  but  which  is  shown 
by  internal  evidence  to  contain  original  elements:  “The 
Greeks,  because  they  practise  foul  tilings  . . . turn  the 
ridicule  of  their  foulness  upon  the  Christians.”  This  is 
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an  allusion  to  the  charges  of  Thyestean  banquets  and 
other  immoralities,  whirh  the  early  apologists  constantly 
rebut.  14  But  the  Christians  offer  up  prayers  for  them, 
that  they  may  turn  from  their  error ; and  when  one  of 
them  turns,  he  is  ashamed  lief  ore  the  Christians  of  the 
deeds  that  were  done  by  him,  and  he  confesses  to  God 
saying : ‘In  ignorance  I did  these  things ' ; and  he 
cleanses  his  heart,  and  his  sins  are  forgiven  him,  became 
he  did  them  in  ignorance  in  former  time,  when  he  was 
blaspheming  the  true  knowledge  of  the  Christians.” 

These  last  words  point  to  the  use  in  the  composition 
of  this  Apology  of  a lost  apocryphal  work  of  very  early 
date,  The  Preaching  of  Peter.  This  book  is  known 
tx>  us  chiefly  by  quotations  in  Clement  of  Alexandria : it 
whs  widely  circulated,  and  at  one  tunc  claimed  a place 
within  the  Canon.  It  was  used  by  the  Gnostic  Heracleon 
and  probably  by  the  unknown  writer  of  the  epistle  to 
Dioguctus.  From  the  fragments  which  survive  we  see 
that  it  contained  : ( 1 ) a description  of  the  nature  of 
God,  which  closely  corresponds  with  Arist.  L,  followed 
by  (2)  a warning  not  to  worship  according  to  the 
Greeks,  with  an  exposure  of  various  forms  of  idolatry; 
(3)  a warning  not  to  worship  according  to  the  Jews— 
although  they  alone  think  they  know  the  true  God  — 
for  they  worship  angels  and  are  superstitious  about  moons 
and  sabbaths,  and  feasts,  comp.  Arist.  xiv. ; (4)  a descrip- 
tion of  the  Christians  as  being  “a  third  race,”  and 
worshipping  God  in  “a  new  way”  through  Christ ; (5)  a 
proof  ot  Christianity  from  Jewish  prophecy ; (G)  a promise 
of  forgiveness  to  Jews  and  Gentiles  who  should  turn  to 
Christ,  because  they  had  sinned  “ in  ignorance  ” in  the 
former  time.  Now  all  these  points,  except  the  proof  from 
Jewish  prophecy,  are  taken  up  and  worked  out  by 
Aristides  with  a frequent  use  of  the  actual  language  of 
The  Preaching  of  Peter.  A criterion  is  thus  given  us  for 
the  reconstruction  of  the  Apology,  where  the  Greek  which 
we  have  has  been  abbreviated,  and  we  are  enabled  to 
claim  with  certainty  some  {nssages  of  the  Syriac  which 
might  otherwise  lie  suspected  as  interpolations. 

Hie  style  of  the  Apology  is  exceedingly  simple.  It  is 
curiously  misdescribed  by  Jerome,  who  never  can  have 
see  n it  , as  “ A|KJlogeticum  pro  Christ  ian  is  contextum 
philosuphorum  sententiis.”  Its  merits  are  its  recognition 
of  the  helplessness  of  the  old  heathenism  to  satisfy  human 
aspiration  after  the  divine,  and  the  impressive  simplicity 
with  whirh  it  presents  the  unfailing  argument  of  the 
lives  of  Christians. 


The  student  may  consult  The  Apology  of  Aristides,  Syriac  t«x 
tW  V10,"  r ?'  Wlth  an  appendix  nmUiniu 

t u TSCU  a,ui  *•  1 O^D,  and  a critics 

disciuirion  by  K,  Skkbkro  m Zahu  s Forsekungtn,  v.  2 (1893) 
also,  brief  discussion*  by  Ha  knack,  AUchristl.  LiUcratur,  i.  9U  ft. 
founT  ^^  **  2,1  whora  "•ftwwsas  to  other  writers  may  b 

(J.  A.  K.) 

Arithmetic.  See  Number. 

Arizona. -A  territory  of  the  United  States,  Ivini 
“•,*-w«'tern  border,  between  37*  and  fron 
? lo  33  •>  N.  1st.,  and  100“  and  from  IIU'K  to  114 
‘?nK-  - “"I1  tended  on  the  N.  hy  Utah,  on  the  E 
K r'r,  Mcxlc0>  the  S 1>.V  Mexico,  and  on  the  W 
by  C alifornia  and  Nevada.  It  ia  traversed  from  thi 
north  west  to  the  south-east,  a distance  of  about  45< 
Z rauf!va  uf  tho  G™“  Baain  syster. 

Li.l  l , ‘ ““.'Vf1*  ?f  e'®™Uon.  On  the  north 
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north  of  Williams  and  Flagstaff,  by  a series  of  extinct 
volcanic  cones,  reaching  in  San  Francisco  Mountain  an 
altitude  of  nearly  13,000  feet,  from  which  in  Uie 
Tertiary  time  great  floods  of  lava  flowed,  chiefly  to  the 
southward  and  westward,  forming  a protecting  entering 
to  the  foundation  of  nearly  horizontal  sedimentary  neks 
through  which,  on  the  north  side,  the  Colorado  carvtd 
the  Great  Caiion.  Southward  and  westward  from  the 
central  mass  of  mountains  the  surface  slopes  away  to  the 
Gulf  of  California  in  a aeries  of  wide  valleys,  separated 
by  isolated  mountain  ranges,  preserving  a general  paral- 
lelism in  a north-west  and  south-east  direction.  Of  the 
approximate  total  area  of  113,000  square  miles,  about 

39.000  are  below  the  altitude  of  3000  feet;  about 

27.000  are  from  3000  to  6000  feet,  and  47,000  are  over 
6000  feet  The  central  mountain  ranges  are  largely 
formed  of  granitic,  jiorphyritic,  and  other  plutonic  rocks 
in  great  variety,  including  volcanic  outflows  arid  tufas. 
There  are  areas  of  Arehaan  gneiss  and  pre- Cambrian 
slates  flanked  by  Paheozoic  formations,  especially  by  the 
Devonian  and  Carboniferous.  Great  beds  of  Palaeozoic 
conglomerate  and  breccias  give  evidence  of  continental 
areas,  shallow  oceans,  and  beaches  in  the  earlier  ages,  with 
currents  of  great  volume  and  power.  Well-marked 
horizons  of  the  Devonian  occur  in  the  Santa  Catalina  and 
the  Santa  Ritas.  Carboniferous  limestones  and  sand- 
stone* are  widely  distributed  in  the  southern  isolated 
mountain  ranges  and  are  uplifted,  flexed,  and  faulted. 
Beds  of  graphitic  coal  with  much  ash  and  of  little  or  no 
value  for  fuel  have  been  found,  and  show  the  far  west- 
ward extension  of  the  flora  of  the  Coal  Measures.  Sand- 
stones of  the  Permian  underlie  a jart  of  the  lava  of  Kan 
Francisco  Mountain,  and  Mesozoic  beds  crop  in  nunv 
places  towards  the  south  and  west  Fossil  lioncs  411,3 
teeth  of  both  the  mammoth  and  the  mastodon,  and  of  a 
giant  species  of  fios,  show  that  some  at  least  of  the  large 
extinct  mammals  roamed  over  the  Pleistocene  plains  and 
valleys. 

Shut  in  on  all  sides  from  the  ocean  by  “contain 
ranges  and  wide  areas  of  land,  Arizona  is  without  rain 
for  the  greater  j»rt  of  the  year.  The  air  is  clear,  an 
the  rays  of  the  unclouded  sun  have  great  power.  . 
night  the  radiation  is  unobstructed  and  the  temperature 
falls  rapidly.  Owing  to  the  extreme  dryness of  the  air 
the  evu|ioration  from  all  moist  surfaces  is  rapid,  and  t e 
high  temperatures  shown  by  the  dry-bulb  thermometer 
are  leas  oppressive  than  much  lower  temperatures  in  a 
humid  atmosphere.  There  is  a short  season  of  nun  m 
the  spring,  and  one  in  midsummer,  and  the  accumn  a ^on 
of  snow  on  the  mountains  in  winter  gives  rise  to  spring8* 
rivulets,  and  forest  growth.  . » 

The  native  plants,  especially  u|*>n  the  lower  ^ 
arc  characteristic  of  arid  and  semi-desert  regions.  eJ 
are  Sonoran  rather  than  Californian  in  aspect  and  gr®  r 
ing.  Altitude,  with  its  increasing  moisture  conditions 
lower  temperature,  is  a greater  factor  in  the  geognip 
distribution  than  latitude.  Thorny  shrubs,  cactacca?, . * 
yuccas  abound  on  the  plains,  together  with  the  roeaq 
and  palovcrdc,  wherever  their  deeply-extended  nx> 
reach  moisture  or  water.  The  Larrea  Mexirana, , t * 
green  shrub  with  aromatic  glossy  leaves  and  bngh  . 
flowers,  is  rarely  absent  and  thrives  under  the  mo*1 
conditions.  Of  Cacti  there  are  no  less  than  *ven  1 
species.  The  giant  columnar  cactus  (C  erexu  gyp*  . 
sometimes  10  feet  high,  is  a striking  object 
streams  the  cottonwood,  sycamore,  ash,  w»  0 • . 

walnut  give  verdure  and  shade.  At  an  eleva 
about  4000  feet  oak  trees  api*ear  in  caflons  and  nn 
foot  hills,  giving  the  country  the  aspect  of  an 
park.  In  the  fluachuca  Mountains  there  are 
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species  of  oak,  most  of  them  evergreen.  At  higher 
levels  junipers,  cedars,  and  cypress  appear  and  give  place 
in  the  region  of  snow  to  firs  and  pines  which  crown  the 
summits  of  most  of  the  mountain  ranges,  attaining  their 
greatest  development  and  commercial  importance  on  the 
Colorado  plateau.  This  is  known  as  the  Coconino  Forest, 
and  is  one  of  the  most  extensive  forest  areas  in  the 
United  States,  a large  jiart  of  which  has  been  reserved 
by  the  Government.  The  trees  are  mostly  the  yellow 
pine  (Pinas  ponderota),  and  its  varietal  forms,  the  most 
widely  disseminated  and  most  abundant  tree  of  the  interior 
forest  area,  and  practically  the  only  tree  of  commercial 
importance  for  lumber.  It  is  estimated  that  the  total 
quantity  of  pine  lumber  fit  for  sawing  within  the  limits 
of  Arizona  Is  not  less  than  8,000,000,000  feet  B.M.  The 
principal  lumber  mills  are  at  Flagstaff  and  Williams  in 
Coconino  county. 

The  manufactures  are  few  and  of  comparatively  small 
value,  excepting  lumber.  A large  flouring  mill  has  been 
erected  at  Tucson,  and  there  are  also  extensive  railway 
repair  shops,  a foundry,  and  mining  machinery  plant.  At 
Phoenix  onyx  marble  is  cut  and  polished  by  machinery  and 
Indian  labour.  The  Navajo  and  the  Moqui  Indians  make 
woollen  blankets  and  rugs,  and  the  Piraas  baskets. 

There  are  four  chief  regions  of  valleys  of  great  fertility 
especially  adapted  to  agriculture : the  Salt  River  Valley, 
the  Upper  Gila  and  its  tributaries,  the  Lower  Gila  and 
the  Colorado,  and  the  Santa  Cruz.  The  Salt  River 
Valley  has  one  of  the  largest  known  tracts  of  irrigable 
land  in  one  body,  estimated  at  1,500,000  acres.  Numer- 
ous irrigating  canals  have  jiartly  redeemed  it  from  the 
desert -like  condition  to  which  it  relapsed  after  the 
disappearance  of  the  ancient  Aztec  population.  It  is  a 
region  of  lioatitiful  farms,  gardens,  and  orchards.  Alfalfa, 
the  staple  forage  and  hay  crop,  thrives  luxuriantly,  and 
as  many  as  live  cuttings  a year  are  possible.  In  1898 
some  35,000  cattle,  fattened  on  alfalfa,  were  shipped 
from  this  valley.  Corn,  wheat,  and  barley  are  grown, 
but  the  region  is  chiefly  celebrated  for  its  early  crops  of 
citrus  fruits,  gru|ie.s,  figs,  dates,  jwmegmnates,  and  olives. 
The  date-palm  flourishes.  The  most  desirable  varieties 
have  been  introduced.  Considerable  promise  attends  the 
cultivation  of  the  sugar-beet  and  the  ex|>eriment6  upon 
canaigre  as  a souree  of  tannin.  Excluding  farms  of 
Indians,  there  were  in  1900,  4040  farms,  containing 
1,891,985  acres  (of  wbich  12  per  cent  were  improved 
land),  valued,  with  improvements,  at  §13,088,550.  Over 
7 2 per  cent  of  the  total  farm  acreage  in  the  territory  and 
nearly  20  per  cent  of  the  value  of  farm  property  were 
credited  to  71  farms  of  1000  acres  or  more  each.  In  1899 
there  were  2052  farms  devoted  principally  to  producing 
Iwy  and  grain,  and  2343  to  live  stock.  The  average  value 
of  all  farms  in  the  territory  was  §5148,  and  of  products  in 
1899  not  fed  to  live  stock,  per  farm,  §1004.  In  1900 
there  were  on  farms  and  ranges  7,042,635  neat  cattle, 
125,063  horses,  4077  mules,  4625  asses,  861,761  sheep, 
18,103  swine,  and  98,403  goats.  Of  the  neat  cattle  nearly 
98  ]M?r  cent,  and  of  the  sheep  nearly  100  per  cent,  were 
pastured  wholly  or  in  part  upon  the  public  domain.  The 
value  of  all  live  stock  was  §15,458,717,  or  15*7  |»er  cent, 
of  the  total  capital  invested  in  agriculture.  It  has  been 
estimated  that  Arizona  is  capable  of  maintaining  8,000,000 
head  of  cattle,  but  in  the  post  an  overstocking  of  the  ranges 
has  caused  much  loss  and  suffering,  and  the  almost  totul 
eradication  of  the  line  native  grosses  over  extended  areas. 
Thu  total  value  of  all  farm  crops  in  1899  was  $2,474,296, 
of  which  the  hay  and  forage  crops  amounted  to  §1,361,422. 
The  total  value  of  all  farm  products,  including  animals 
sold  or  slaughtered  for  food  ($3,204,758),  was  $6,997,097. 
Of  the  total  improved  land  (227,890  acres)  outside  of 
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Indian  reservations  in  1899,  81  jier  cent.  »as  irrigated 
land;  the  total  increase  of  irrigated  land  from  1890  to 
1900  was  1 19,575  acres.  In  1899  there  were  1492  miles 
of  irrigation  ditches,  the  construction  cost  of  which  was 
$4,408, 1 58.  The  raising  of  ostriches  for  their  feathers  is 
successful. 

The  production  of  copper  increased  from  17,398  tons  in 
1890  to  55,412  tons  in  1898,  and  over  76,000  tons  in 
1899.  The  chief  centres  of  production  are  Bisl>ee,  Jerome, 
Clifton,  and  Globe.  Severn!  gold-mines  are  worked  to  a 
great  depth.  The  production  of  gold  and  silver,  chiefly 
gold,  was  approximately  $4,500,000  in  value  for  1899. 
Wolframite,  an  ore  of  tungsten,  occurs  in  quantity  and 
has  been  successfully  worked.  There  are  also  valuable 
ores  of  molybdenum  and  vanadium.  Quarries  of  onyx 
marble  have  been  opened,  and  some  fine  gems  of  peridot, 
garnet,  and  turquoise  have  been  found. 

Two  transcontinental  systems  of  railways,  the  Southern 
Ricific  and  the  Santa  Fe  Pacific,  traverse  the  state  from 
east  to  west,  and  are  connected  from  north  to  south  by 
several  lines.  There  are  in  all  999*5  miles  of  railway, 
with  an  assessed  valuation  of  $4,189,075.20  on  which 
taxes  are  paid,  and  454  miles  of  road  exempt  from 
taxation  for  a term  of  years.  A standard  gauge  railway 
has  been  laid  from  Williams  to  the  Grand  Cafion. 

On  1st  July  1899  the  county  and  city  funded  indebted- 
ness was  $1,634,027.57,  and  the  bonded  debt  of  the  Terri- 
tory  $1,041,972.43.  There  are  five  national  banks  with 
an  aggregate  capital  of  $400,000,  deposits  $2,194,773; 
and  seven  territorial  banks,  capital  $219,700,  deposit* 
$1,364,475. 

According  to  the  census  of  1890  the  population  was 
59,620.  In  1900  it  was  122,212,  showing  an  increase 
for  the  decade  of  62,592,  or  104*9  per  cent.  The  increase 
was  due  in  part  to  the  fact  that  there  were  28,623 
Indians  or  other  persons  on  Indian  reservations  in  1890, 
but  not  included  in  the  general  population  os  shown  by 
the  census  bulletins.  Thu  average  number  of  jicrsona  per 
square  mile  was  1*0  in  1900,  as  compared  with  0*5  in 
1890.  The  three  principal  cities,  Phoenix  (the  capital), 
Tucson,  and  Prescott,  have  reflectively  5544,  7531,  and 
3559  inhabitants.  The  Indian  population  in  1890  was 
58,540.  In  1899  the  number  enrolled  at  the  five  Govern- 
ment agencies  and  under  instruction  was  39,744.  Many 
friendly  Papagoes  in  lVpegueria  are  not  included.  Of 
the  total  20,500  are  U[ion  the  Navajo  reservations,  and 
2641  at  the  Hopi  Pueblo.  The  Territorial  prison,  located 
at  Yuma,  had  in  1898,  214  male  prisoners. 

The  public -school  system  was  established  in  1871,  and 
is  modelled  after  that  of  California.  There  are  primary, 
grammar,  and  high  schools,  and  two  normal  schools,  one  at 
Tempo  in  Maricopa  county  and  one  at  Flagstaff.  In  1900 
there  were  373  teachers,  251  women  and  122  men,  of 
whom  120  were  graduates  of  normal  schools;  the  total 
number  of  enrolled  students  was  15,898,  and  the  average 
daily  attendance  9396.  The  total  expenditure  for  the 
school  year  ending  30th  June  1899  was  $238,741.  The 
Territorial  University,  including  the  School  of  Mines  and 
the  laboratories  of  the  Agricultural  Exjierintent  Station, 
was  established  at  Tucson  in  1885  and  was  opened  in 
October  1891.  It  lias  about  20  professors  and  instructors, 
and  from  140  to  150  students.  It  is  well  equipped  for 
instruction  and  investigation,  and  is  sustained  chiefly  by 
the  Morrill  and  Hatch  funds  amounting  to  about  $45,000 
annually.  A school  for  Indians  at  Phoenix,  and  one  at 
San  Carlos,  are  sustained  by  the  United  States.  One  at 
Tucson,  with  an  average  of  150  boys  and  girls,  is  sup- 
ported by  the  Presbyterian  Home  Mission.  There  are  53 
or  more  newspapers ; 1 1 daily  and  42  weekly,  including 
3 published  in  Spanish.  There  is  an  iuqiortanl  and  well- 
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selected  reference  library  at  the  university.  The  Carnegie 
Library  building,  under  construction,  will  receive  the 
valuable  Territorial  Library  collection  of  some  thousands 
of  volumes. 

The  Territorial  Assembly  meets  biennially.  A new 
Capitol  of  granite  and  white  tufa  has  been  erected  at  a 
cost  of  about  $150,000.  There  have  been  fourteen  dif- 
ferent governors  between  1863  and  1900.  There  are  four 
judicial  districts,  in  which  court  is  held  twice  a year. 
One  chief  justice  and  four  associates  are  appointed  by  the 
president. 

The  early  Si»msh  colouist*  uf  Mexico  were  incited  to  the 
exploration  and  settlement  of  the  region  by  the  reports  of  its 
wealth  of  precious  metals  and  precious  atones.  In  1539  Padre 
Marco  dc  Nixa  {unwed  through  the  valley  of  the  Santa  Crux,  and 
was  followed  in  1 M0  by  Coronado.  A mission  was  established  at 
Guevaiz,  south  of  Tucson,  in  1H87,  and  thirty  three  years  later  there 
were  nine  missions  within  the  limits  of  the  territory  now  known 
as  Arizona.  The  converts  were  mostly  from  the  Tima  trilie,  and 
after  baptism  were  called  Papago.  New  Mexico,  which  included 
all  of  Arizona  north  of  the  Oila  river,  was  ceded  to  the  United 
.States  in  1848.  The  strip  of  country  south  of  the  Giln,  known  as 
the  Gadsden  Purchase,  was  acquired  In  1653.  Arizona  was  set  o(f 
from  New  Mexico  and  organized  as  a territory  in  1803. 

See  H amilton*.  Resources  of  Arizona,  3d  edit.  1881. — Report 
of  the  Governor  •>/  Arizona  to  the  Secretary  of  the  Interior,  1899. 
For  Grand  Canon  : Dutton.  Tertiary  History  of  the  Grant l 
1,'niLon  District,  4to.  1882.  U.8.  Oeol.  Sur. — Powell.  Exploration 
of  the  Colorado  River.  1875.  Cattle  Industry:  Cameron.  Report 
Gov.  Arizona.  1890.  Agriculture  and  Horticulture:  Ton  MET. 
Report  Gov.  Arizona.  1898.  (w.  P.  B.) 

Arkansas,  one  of  the  Southern  States  of  the 
American  Union,  situated  between  36°  30'  and  33‘  N. 
lat.,  and  89’  49'  and  94*  30'  W.  long.,  and  bounded  on 
the  W.  by  the  Mississippi,  on  the  S.  by  Louisiana,  on  the 
E.  by  Texas  and  Indian  Territory,  and  on  the  X.  by 
Missouri.  Before  1875,  because  of  the  nature  of  its 
physical  features — being  Bwampy  in  the  lowlands,  every- 
where covered  with  forests,  and  mountainous  in  the  north- 
west— and  because,  too,  of  the  political  conditions  after 
the  Civil  War,  Arkansas  attracted  but  little  of  the 
great  stream  of  immigration  that  had  peopled  the  flat 
lands  to  the  north  and  the  prairies  to  the  south.  The 
main  development  of  the  state  dates  from  1890.  If  a 
line  be  drawn  from  where  the  Black  River  cuts  the 
northern  boundary  to  where  the  Red  cuts  the  western,  east 
of  it  will  lie  the  lowlands  and  forests,  and  to  the  west  will 
lie  the  mountains.  North  of  the  Arkansas  river,  in  the 
region  of  the  Boston  mountains  and  the  Ozarks,  the 
country  is  very  broken.  The  general  elevation  of  the 
land  is  between  800  and  1200  feet  above  sea-level ; the 
mountains  are  scattered  in  broken  ridges  and  spurs  as  if 
flung  from  a gigantic  hand,  and  there  are  few  ]>cak»  of 
imposing  height,  the  loftiest  being  Boat  Mountain  and 
Lost  Mountain,  each  2200  feet  above  sea-level.  South  of 
the  Arkansas,  the  mountains  lie  in  long  high  ranges  east 
and  west,  sejiorated  by  low  fertile  valleys,  and  ut  times 
rising  into  fine  and  imposing  {teaks.  Magazine  Mountain, 
2823  feet  above  sea -level  and  2350  feet  above  the 
surrounding  country,  is  the  loftiest  point  between  the 
Alleghatiies  and  Rockies,  and  in  beauty  and  grandeur  but- 
{•euwes  the  famous  Lookout.  Blue  Mountain,  2800  feet, 
and  Mt.  Mena  (Rich  Mountain),  2750  feet,  each  rises 
-10U  feet  over  its  valley.  The  state  is  well  watered,  and 
there  are  3000  miles  of  navigable  rivers.  Locks  have  been 
constructed  on  White  River,  a fine  stream,  navigable  300 

S{5f  i,-1*  0ugtlV  In  iu  iw“*4?u  through  the  mountains 
'into  River  may  be  compared  with  the  Hudson  for  beauty 
oi  scenery.  Its  mime  it  takes  from  the  clearness  of  its 

? r°,narf:ubl*v  l)rcscrvea  through  the  alluvial 
iambi  e\en  to  its  mouth. 


The  mineral  history  of  the  state  may  be  dated  from 
1887,  when  the  larger  operations  in  coal  began.  The  coal 
area  covers  9100  square  miles  in  the  western  part  of  the 
state,  and  extends  into  the  Indian  Territory  over  20,000 
square  miles.  Its  quality  is  semi-anthracite  and  semi- 
bituininous,  and,  being  hard  and  smokeless,  is  valuable  for 
domestic  and  steam  uses.  From  an  output  of  129,000 
short  tons  in  1887,  the  production  had  swollen  to 
1,173,804  tons  in  1898.  The  development  is  very  rapid: 
in  1901  the  daily  output  was  about  10,000  start  ton*, 
with  an  employment  of  3920  miners.  The  production 
from  the  adjacent  coal  - fields  of  the  Indian  Territory 
about  doubles  that  of  Arkansas.  In  the  northern  port 
of  the  state  2199  square  miles  of  lead  and  zinc  fields  have 
been  opened,  the  zinc  fields  undoubtedly  constituting  ore 
of  the  richest  dejioeita  in  the  world.  Between  1888  and 
1892  Prof.  John  C.  Branner  made  an  exhaustive  geolo- 
gical survey,  the  results  of  which  hare  been  published  by 
the  state ; and  his  account  of  the  location,  extent,  and 
economic  value  of  mineral  deposits  has,  in  several  in- 
stances, led  to  their  practical  development.  His  reports 
show  that  one  of  the  4‘  most  valuable  dq trails  of  mangane* 

1 in  North  America”  lies  in  the  north-east,  that .payable 
! quantities  of  iron  are  found  in  the  same  section,  that 
4450  square  miles  of  marble  equal  to  the  best  Tenncswe 
varieties  are  situated  in  the  north,  that  limestone  valiub.e 
for  limo  is  to  be  had  in  inexhaustible  quantities,  that 
granites  suj>c*rior  to  any  known  exist  near  Little  Hock, 
that  the  finest  novaculitea  and  whetstones  yet  found  are 
I in  abundance  in  the  southern  mountains,  that  antimony 
and  bauxites  are  found  in  abundance,  that  clays  aiwi 
kaolin  fit  for  manufacture  of  the  best  grade  of  pore®  in 
exist  in  great  quantities  in  the  south  central  portion,  a«. 
that  the  greensand,  gypsum,  and  chalk  marls  in  the  wut  , 
if  properly  utilized,  “will  be  of  more  value  to  the  date 
than  all  the  gold  dug  within  the  bounds  of  California 
been  to  that  state.”  A large  deposit  of  true  c 
has  been  utilized  by  a company  which  produces  rortiaisl 
cement-  Gold  and  silver  are  also  to  be  found,  but  not  in 
extensive  or  valuable  quantities.  « 

The  alluvial  bottoms  are  exceedingly  productive 
the  soil  and  climate  of  the  higher  region*  are  p« 
adapted  to  fruit-growing.  The  chief  staple  is  co 
1 899,  1.726,000  acres  produced  770,000  bales,  '’a1™':* 
$30,800,000.  In  1897,  922,000  were  raised,  and  toe 
crop  of  1900,  with  an  acreage  of 

at  over  900,000  l*le.S  valued  at  *35,000,000.  Otferjgn- 
cultur.il  products,  in  order  of  value,  are  corn,  oats,  ; 
rye,  hay,  millet,  fruits  (jwrticularly  apples,  berrres,  auo 
peaches),  potatoes,  field  [.eas,  sugar-cane,  sorghum, , W™ 
corn,  and  rice.  It  is  estimated  that  in  1*98  the  frad 
and  vegetable  shipments  were  as  follows:  - PP 7 
carloads ; berries,  1 000  ; peaches,  500 ; and  po  a 
carloads.  The  fruit  is  of  finest  quality,  esj>cc-  - ^ 

apples,  to  which  the  first  prize  has  been  ai 
every  competition  since  1885,  including  the 
in  1893  at  Chicago.  Lumber  has  been 
and  in  1898  the  shipments  amounted  to  over  ’ . t 

loads.  The  annual  output  of  forest  product*  ^ 

over  $20,000,000.  The  forests  cover  oyer 
There  are  54  railways  (including  branc  es 
line*  worked  under  distinct  names),  with  a ® ^ 

miles,  and  an  assessed  value  of  ^ 

princi]ial  systems  are  the  St.  Louis,  Iron  M . 10-59 

Southern,  which  with  branches  and  leased  M ,.  tA¥r 
mile*;  the  .St  Louis  South-Western,  412;  1 ^ 

and  Memphis,  282 ; the  Kansas  City,  • tj,0 

Memphis,  162  ; the  Kansas  c‘«y  ^ awW«l 

St  Louis  and  San  Francisco,  108.  Th  - «nd  . of 
value  of  real  estate  in  1899  was  **• 
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personal  property,  $62,936,142;  total,  $189,999,050.  ' 
The  rate  of  taxation  for  state  purposes  was  2}  mills  for 
general  revenue,  2 mills  for  common  schools,  1 mill  for 
sinking  fund,  and  ^ of  a mill  for  pensions ; total,  5^ 
mills.  The  constitution  limits  taxation  by  the  state  to 
10  mills,  and  by  counties  for  county  purposes  to  5 mills. 
The  statutes  limit  taxation  for  city  purposes  to  5 mills, 
ami  for  schools  to  5 mills.  The  annual  general  expenses 
of  the  state  government  average  about  $500,000.  The 
total  revenue  from  all  sources  in  1897  was  $2,229,682. 

The  growth  in  imputation  is  shown  by  the  following 
table : — 


| Year. 

White*. 

N»?jcro«*. 

Total.* 

1 1870 

362,115 

122,169 

484.471 

, 1880 

591,631 

210,660 

302,525 

1890 

818,752 

309,117 

1,128,179 

1000 

944,580 

306,856 

1,311,436 

The  increase  for  the  last  decade  of  the  19th  century  was 
16*25  per  cent.  The  total  land  surface  is  approximately 
53,045  square  miles,  and  the  average  number  of  persons 
to  the  square  mile  was,  therefore,  24*73  in  1900,  as 
compared  with  21*27  ten  years  earlier.  Of  the  cities  or 
towns  in  the  state  nineteen  had  in  1900  a population 
in  excess  of  2000,  and  five  in  excess  of  5000.  These 
five  were  Little  Rock  with  38,307,  Fort  Smith  with 
11,587,  Pine  Bluff  with  11,496,  Hot  Springs  with  9973, 
and  Helena  with  5550.  The  blacks  are  confined  to  the 
eastern  j>art  of  the  state ; slavery  never  penetrated  the 
mountainous  jiortion,  and  the  conditions  there  more 
nearly  resemble  those  of  Missouri  than  of  the  Gulf 
States. 

The  common  school  system  is  well  developed ; the 
number  of  school-houses  in  1898  was  4926 ; the  value  of 
school  properties  was  $2,294,396.  The  scholastic  popula- 
tion in  1898  was  336,168  whites  and  129,397  blacks; 
total,  465,565.  The  total  enrolment  in  1898  was 
224,247  whites  and  79,561  blacks ; total,  303,808.  The 
state  supports  an  agricultural  and  industrial  university  at 
Fayetteville.  A number  of  sectarian  and  private  colleges 
and  academies  have  been  established.  In  1898  there 
were  in  all  eight  institutions  for  higher  education,  all  co- 
educational ; the  students,  including  those  in  the  pre- 
l»ratory  departments,  numbered  1072  men  and  564 
women  ; the  teachers,  78  men  and  30  women.  There  were 
22,708  volumes  in  the  libraries.  The  state  supjiorts  a 
lunatic  asylum,  a blind  school,  ami  u deaf  xuute  institute 
at  Little  Hock. 

Iu  1900  there  were  7 national  banks,  with  a capital  of 
$1,070,000;  104  state  banks,  with  a capital  and  surplus 
of  $3,855,761  ; 6 private  banks,  with  a capital  and 
surplus  of  $196,291  ; and  2 loan  and  trust  companies, 
with  capital  and  surplus  of  $79,000. 

There  were  3791  church  edifices,  and  the  church 
property  was  valued  at  $3,266,663.  The  communicants 
or  members  numbered  296,208,  of  whom  128,724  were 
Baptists,  123,316  Methodists,  18,022  Presbyterians,  and 
14,385  Disciples  of  Christ. 

After  the  Reconstruction  Act  of  1867,  all  offices,  state  and 
county,  fell  into  the  hands  of  “carpet-baggers,"  who  inaugurated 
• reign  of  force  and  corruption.  The  native  whites,  practically 
disfranchised,  fell  under  a rule  of  strangers,  baaed  ou  a suffrage 
conferred  on  their  former  slaves.  In  political  self-defence,  they 
responded  with  force  and  with  frauds  against  the  ballot.  Secret 
societies  were  formed,  such  as  the  Ku  Klux  Klan  on  the  one  side, 
and  the  Brothers  of  Freedom  on  the  other.  The  reconstruction 
governor  organized  a militia  and  declared  martial  law  in  several 
counties,  but  this  only  aggravated  the  mischief.  In  1873,  the 
“regular"  Republicans  elected  Elisha  Baxter  as  governor  over 

1 Including  Indian*  and  Chinese. 
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| Joseph  Brooks,  the  nominee  of  the  reform  Republicans.  The 
Democrats  had  no  candidate,  but  supported  Brooks.  Governor 
Baxter,  by  au  honest  and  just  conduct  of  the  administration,  soon 
alienat'd  the  affections  of  the  “regular"  Republican*  who  bad 
elected  him.  Deserting  him,  they  joined  Brooks  in  a legal  contest 
f»r  the  office.  The  Republican  Court,  in  which  the  contest  was 
filed  on  15th  April  1874,  entered  judgment  for  Brooks  in  the 
absence  of  Baxter  ami  without  notice.  Brooks  in  person,  accom- 
panied by  a guard,  went  to  the  State  House,  ousted  Baxter,  and 
entrenched  himself  there.  The  Democrats,  espousing  Baxter's 
cause,  flew  to  arms.  The  turmoil  that  followed  is  known  as  the 
Brooks- Baxter  War.  The  matter  was  referred  to  the  President, 
and  the  attorney-general  delivered  an  opinion  favourable  to 
Baxter.  On  15th  May  the  President  issued  a proclamation  de- 
claring him  entitled  to  the  office,  and  ordering  the  Brooks  forces 
to  disperse.  Since  then,  the  state  has  been  in  the  hands  of  the 
Democrat  party.  (*.  t b.) 

Arkansas  City,  a city  of  Cowley  county,  Kansan, 
U.S.A.,  situated  in  37‘  04'  N.  tat.  and  97“  03’  W.  long., 
near  the  southern  boundary  of  the  state,  on  the  north  bank 
of  the  Arkansan,  at  an  altitude  of  1073  feet.  Its  site  is 
a level  bottom  land,  and  its  streets  are  laid  out  according 
to  a regular  plan.  It  is  a supply  point  for  a rich  agricul- 
tural region  and  is  entered  by  four  lines  of  railway,  the 
Atchison,  Topeka,  and  Santa  Fe  ; the  Missouri  l^cific  ; the 
St  Louis  and  Son  Francisco;  and  the  Kansas  South-Western 
railways.  Population  (1900),  6140. 

Arkhangelsk,  or  Archangel,  a government  of 
N.  Russia,  on  the  Arctic  Ocean.  Area,  331,505  sq.  miles. 
Population  (1897),  347,589.  The  itcninsuta  of  Kota,  os 
also  the  islands  Kolguev,  Vaigach,  and  Novaya  Zemlya, 
ladong  to  it.  In  1899,  170,540  acres  were  under  cereals. 
Forests  cover  nearly  one-half  of  the  total  area,  and  provide 
hunting,  as  well  as  an  opportunity  for  various  important 
industries  connected  with  wood  (timber,  pitch,  and  tar, 
etc.).  Cattle-breeding  is  at  a low  stage  ; but  there  were 
in  1897,  42,600  horses,  105,760  cattle,  and  125,000  sheep, 
and  the  race  of  Kholmogory  cows  is  kept  in  high  repute. 
The  coasting  trade  between  the  town  of  Arkhangelsk  and 
the  Murman  or  Norman  coast  and  St  Petersburg  has 
lately  been  on  the  increase,  but  the  value  of  foreign  ex- 
]K>rts  lias  declined  (£1,234,390  in  1874,  and  £833,823 
in  1898  ; imports,  £130,000).  Archangel  is  divided  into 
ten  districts,  of  which  the  chief  towns  are — Arkhangelsk 
(population,  20,933  in  1897),  now  connected  by  a railway 
(525  miles)  with  Yaroslavl;  Kein  (1825);  Kota  (615); 
Kholmogory  (1465) ; Mezen  (2040) ; Onega,  (2700)  ; U#t 
Tzylurn,  in  Pechora  district;  Pinega  (1000);  and  Shen- 
kursk  ( 1 308).  A new  military  harbour  has  been  established 
on  the  Murman  coast  at  Alexandra  vsk,  in  the  unfreezing 
Ekatcriniuskaya  Bay. 

Ark  low,  a maritime  town  in  the  county  of  Wicklow, 
Ireland,  50  miles  south  of  Dublin  by  rail.  In  1882  an 
Act  was  [Kissed  providing  for  the  improvement  of  the 
harbour  and  for  the  appointment  of  harbour  commissioners. 
The  town  hall  and  the  new  Protestant  church  (1899)  were 
both  the  gift  of  the  Earl  of  Carysfort.  Cordite  works 
have  recently  been  established.  The  number  of  vessels 
registered  in  the  fishing  district  in  1898  was  170, 
employing  808  men  and  boys.  Population,  4172. 

Arlington,  (l)  a town  of  Middlesex  county,  in 
eastern  Massachusetts,  U.S.A.,  traversed  by  the  Boston 
and  Maine  railway;  known  until  1867  as  West  Cam- 
bridge. Population  (1900),  8603.  (2)  A soldiers’ 

cemetery  under  the  control  of  the  U.S.  Government, 
situated  in  northern  Virginia,  in  Alexandria  county,  on 
the  bluffs  of  the  south  bank  of  the  Potomac,  opposite 
the  city  of  Washington.  Sixteen  thousand  victims 
of  the  Civil  War,  among  them  numerous  prominent 
officers,  including  General  Sheridan,  are  buried  here. 
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The  place  was  formerly  the  estate  of  the  Lee  family,  and 
was  confiscated  by  the  Government,  the  family  finally 
receiving  payment  for  it.  Tho  grounds  arc  beautifully 
laid  out,  aud  the  old  Lee  mansion  remains  unchanged. 

Armagh,  an  inland  county  of  Ireland,  province  of 
Ulster,  bounded  on  the  N.  by  Liugh  Neagh,  on  the  W. 
by  Down,  on  the  S.  by  Louth,  and  on  the  W.  by  Monaghan 
and  Tyrone. 

J’opnlatum.— The  are*  of  the  administrative  county  in  1899  was 
312,659  acres,  of  which  132,269  were  tillage.  141,455  posture,  514 
fallow,  3141  plantation,  6416  turf  bog,  2493  marsh,  <473  barren 
mountain,  and  18,898  water,  minis,  fences,  4c.  The  new  adminis- 
trative oounl.y  under  the  Local  Government  (Ireland)  Act,  1898, 
does  not  include  the  portion  of  the  town  of  Ncwry,  formerly 
situated  in  Armagh.  Population  (1881),  163,177  ; (1891),  143,289  ; 
(1901),  125,238,  of  whom  59,687  were  males  and  65,551  female*. 
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Ol  wnom  09,00/  were  main*  auu  w,wi  iwuwivw,  — "*"•  * .*  T , . , ' laa.,  „„J  ialvtM<lDQ 

divided  ns  follow*  among  the  different  religious  sect* : -Roman  “ct-  31°fttoI«^Ag^881,  bjjjm  j 

CiitlioHea,  56,707  ; FrotretMt  40,853;  Prchvtcn.ii.,  “>«  »“«“»*■  “““<••  i.^703.  the  un^lnrt  .mooiit  l«ra«l  la  MJ  In* 

20,029;  Methodist*,  5066;  and  other  denominations,  2583.  The 
decrease  of  population  betweeu  1881  and  1891  w-na  12*19  per  cent, 
and  between  1891  and  1901  it  was  9 ‘2  per  cent.  Of  the  total 
population  in  1391, 107,180  Mrson*  inhabited  the  rural  districts,  an 
average  of  255  persona  to  each  souare  mile  under  crop*  and  pasture. 

Education.— The  following  table  give*  the  degree  of  education  in 
1891:— 


The  number  of  milch  cows  in  1891  was  31,311,  and  in  1S99, 
30,348.  It  is  estimated  that  the  total  value  of  cattle,  sheep,  ami 
pig*  in  1899  was  £1,153,077.  In  1899  the  number  of  holding  not 
exceeding  1 acre  was  1690  ; between  1 and  5,  3735 ; between  6 and 
15,  8355;  between  15  and  30,  4334  ; between  30  and  50, 1401; 
between  60  and  100,  532 ; between  100  and  200,  95 ; between  200 
and  500,  20;  and  above  600,  only  1— total  20,163.  The  number 
uf  loans  issued  (the  number  of  tenants  being  the  same  as  Uie  nuni 
ber  of  loans)  under  the  Land  Piuvliaao  Acta,  1885, 1891,  and  1S96, 
up  to  31st  March  1900,  was  1360,  amounting  to  £337,101.  Tie 
number  of  loans  auctioned  for  agricultural  unwovtiocBts  under 
sect  31  of  the  Laud  Act.  1831.  between  1882  and  1900  was  99,  and 
the  amount  issued,  £5203,  the  smallest  amount  i , 

countv.  The  total  amount  issued  on  loan  for  all  classes  of  wort* 
under  the  Land  Improvement  Acta  from  the  commencement  of 
operations  to  31st  March  1900  was  £22,363,  also  the  snalUrt 
amount  issued  in  any  Irish  county.  (w.  IL  Po.) 
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In  1881  the  jjcrcentage  of  illiterates  among  Homan  Catholics  was 
32 '6.  In  1891  there  were  19  superior  school*  with  428  pupils  (133  , Armavir 

Roman  Catholics  and  295  Protestants),  and  290  primary  school*  1 . ” . **  Armenia,  on 

with  20,655  pupil,  (BUM  Romui  Catholic,  and  1 l,«i#  Prototaota).  , tmn.*L  (1)  Th.  nun.  of  thc  * 


ArmCLMThy  a city  in  the  above  county,  04  miles  N. 
of  Dublin,  and  30  S.W.  of  Belfast  by  rail.  It  cessed  to 
be  a parliamentary  borough  in  1885.  The  corporation 
was  abolished  in  1841,  and  the  administration  since  1808 
has  been  in  the  hands  of  an  urban  district  council.  The 
Cal lan,  which  flows  into  the  Blackwater,  | asses  near  the 
( town,  and  the  Ulster  Canal  is  within  4 miles.  There  are 
i frequent  markets  and  a fair  once  a month.  Population 
I (1881),  10,070;  (1891),  7438;  (1901),  7569. 

Two  places  of  this  name  must  he  men- 


The  number  of  pupila  on  the  rolls  of  the  national  schools  on  30th 
September  1899  was  24,352,  of  whom  10,795  were  Roman  Catholic* 
and  13,537  Protestants. 

The  following  table  give*  the  number  of  births,  deattis,  and 
marriages  in  various  years : — 


Year.  1 

Dirths.  | 

I Vatin*- 

Marrumes*.  i 

1881 

4871  | 

3665 

| 982 

1891 

3394 

2926 

694 

1899 

2S42  | 

2180 

68.1  1 

In  1399  the  birth-rate  p?r  1000  was  20*6,  and  the  death-rate 
18*0  ; the  rate  of  illegitimacy  was  3*5  per  cent,  of  the  total  births. 
The  total  number  of  emigrants  who  left  the  county  between  1st 
May  1351  and  31st  December  1899  was  93,620,  of  whom  52,339 
were  males  and  41,281  females.  The  follow  ing  air  the  chief  towns 
in  the  OMintr,  with  their  populations  in  1901 Armagh,  7569; 
Lurgnn,  11,777 ; Portadown,  10,046.  Aportiun  of  the  borough  of 
Ncwry  was  formerly  in  Armagh,  hut  in  1393  it  was  added  to 
Down. 

Administration, — Tho  county  is  divided  into  three  parliamentary 
divisions,  north,  middle,  and  wouth,  the  number  of  registered 


tho  S.E.  slope  of  the  extinct  volcano  Ala-ghuz,  built  by 
Armais,  a grandson  of  Haik,  in  1980  B.C.  and  the  capital 
of  tho  Armenian  kings  till  tho  2nd  century  a.*  Now 
a small  village,  Tajwulibi,  occupies  iU  rL  (2)  A dtftnct 
town  of  Russia,  Northern  Caucasia,  province  of  Kuhan,  aa 
Kuban  river,  and  on  the  main  line  of  the  Caucasian  1 
way,  40  miles  by  rail  west  of  Stavropol,  built  in  1*48  wr 
the  settlement  of  Armenian  mountaineers,  and  now  a weU- 
built,  growing  town  with  8000  inhabitants,  the  merchant* 
of  which  carry  on  a lively  trade. 

Armenia  (old  Persian  dnm'nrf  Armenun 
Uayasdan,  or  llaikk)  is  the  popular  name  of  a district 
south  of  the  Caucasus  and  Black  Sea,  which  fonneji  P& 
of  the  old  Armenian  kingdom.  Tho  name,  which  tm 
occurs  in  the  cuneiform  inscriptions  of  Darius  Hystaspw. 
supplanted  the  earlier  Urardhu,  or  Ararat,  but  its  ongm 
is  unknown.  In  its  widest  extent  Armenia  stretched  from 
37*  to  49’  E.  longitude,  and  from  37$  to  41J  * 

only  for  a brief 


electors  in  1900  being  respectively  10,1M,  7363,  uiul  7152.  tilde;  but  this  area  was  never,  or  only  for  a one  j * 
The  rateable  value  in  1900  was  £430,162.  By  the  Local  Govern*  I united  under  one  king.  Armenia  i»  now  divided  U-nm 


*a*at  (Ireland)  Act,  1898,  the  fiscal  and  administrative  duties  of 
the  grand  jury  and  (to  a less  extent)  of  other  bodies  were  transferred 
to  a county  council,  urban  and  rural  district  councils  were  estab- 
lished, and  under  that  Act  the  county  now  comprises  four  urban 
and  live  rural  sanitary  districts. 

Agriculture.  — The  following  tables  show  the  acreage  under  crop*, 
including  meadow  and  clover,  and  the  amount  of  live  stock  in  1881, 
1391,  1895,  and  1899.  The  figures  for  1899  are  for  the  new  ad- 
ministrative county : — 


milieu  ijuuci  uue  unis.  *»■ ..... — - » ■ - 

1-creia,  llussiu,  and  Turkey,  aud  (be  three  hound*™* 
have  a common  point  on  Little  Ararat.  - 

Geographically,  Armenia  is  a continuation 
tho  great  Iranian  plateau.  On  the  north  it  « 
abruptly  to  the  Black  Sea  ; on  the  south  it  brea  rt  ° . 

rugged  terraces  to  the  lowlands  of  Mesopotamia;  an 
east  and  west  it  sinks  more  gradually  to  the  lower  ]' 

of  Persia  and  Asia  Minor.  Above  the  go** 
level  of  the  plateau,  6000  feet,  rise  bare 
of  mountains,  which  run  feet 

aouth-weat  at  an*  altitude  of  J000-12,  * 

and  culminate  in  Ararat,  17,100  feet  v 

the  ranges  are  broad  elevated  valleys. 

For  1899  ti  i which  the  rivers  of  the  plateau  flow  be  or* 

estimate, 1 *,»#!  of  ttl.0  and  ot,u*r  cr°{x*  was  ' i„.r  tho  rugged  gorges  that  convey  their  waters  to 



i 141,495.  ujiou  which,  towards  the  north,  are  aupennipcaea  i 
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and  towards  the  south  later  sedimentary  rocks.  The  last  Moslems  4,453,250,  or  74  per  cent).  In  the  first  five 
^d  Vf”U^Ur?  't“t  eItenJ  "“uth-  viliyete,  which  contein  n.ost  of  the  Armenians  t^popu 

ward  to  Lake  I an  Amongst  the  higher  mountains  are  lation  was  2,6+2,000  (Armenians  633,25(1,  o724  per  cent  • 
the  two  Amiata  ; Ak-geuz  Oagh,  north  of  the  Aras;  Bin-  other  Christians,  179,875,  or  7 per  cent ; and  Moslems 
geul  Duh,  south  of  Krzerum ; and  the  peaks  mar  fake  1,828,875,  or  69  ,*r  com) ; and  in  the  reven  ArmeS 

S^and^Kelklt™!™  frUphratos  T‘KnH>  -}nu'  Cho™k  ljuas  population  was  282,375  (Armenians  184,875,  or 
Su,  and  Kelkit  Irmak,  aU  rising  on  the  plateau.  The  Co  per  cent ; other  Christians  1000,  or  0 3 per  cent  ■ and 
more  important  lakes  are  W,  5100  feet,  about  twice  the  Moslems  96,500,  or  347  per  cent;.  In  1897  there  were 
!^0fp  ht  ,Uk°  t,eneva^and  Lrmia,  4000  fees  both  970,656  Armenians  in  Russia,  of  whom  827,634  were 
salt , Gokcha  or  Sevan,  >>870  fees  discharging  into  the  living  in  the  provinces  of  Erivan,  Elizabcthjiol,  and  Tiflis. 
Ajras , and  Chaldir,  into  the  Kars  Chan  The  aspect  of  the  //„fory.— The  history  of  Armenia  has  been  largely  in- 

plateau 1*  dreary  and  monotonous  Tho  valleys  aro  wide  flucncod  by  its  physical  features.  The  isolation  of  the 
expanses  of  arable  land,  and  the  bills  are  for  the  most  valleys  especially  in  winter,  encouraged  a tendency  to 
part  graaacovered  and  treeless.  But  tho  gorges  of  the  separation,  which  invariably  showed  itself  when  tho  central 
Euphrates  and  Tigris  and  their  tributaries,  cannot  be  power  was  weak.  Tho  rugged  mountains  have  always 
aurjnssed  in  wildness  and  grandeur  The  climate  is  been  the  home  of  hardy  mountaineers  impatient  of  control 
vanod.  In  the  higher  districts  tho  winter  is  long  and  the  and  the  sanctuary  to  which  the  lowlandora  fled  for  safety 
cold  severe  ; whilst  the  summer  is  abort,  diy,  and  hot.  In  in  times  of  invasion.  Tho  country  stands  as  an  oi*:n 
Kmnim  the  teiujierature  ranges  from  — 22’  to  84°  P.,  and  doorway  between  tho  oast  and  the  west.  Through  ita 
enow  sometimes  fails  in  June.  In  the  valley  of  the  Aras,  ; long  valleys  run  the  reeds  that  connect  the  Iranian 

and  in  the  western  and  ~ — — ^ 

southern  districts,  the 

climate  is  more  moder-  ^ -ssr^  ) r 

ate.  Most  of  the  towns  L _***“  I fZ  TrT^£jj  r^ZZ^x  " “I 

lie  high,  from  4000  to  vSpv  ( v*$Z  ::  r\  4 

€000  feet.  The  villages  \Z  <Z^%  S \ ^ 

are  usually  built  on  ..^o » 7 /O  r^pkjyiZ'Z I 

gentle  slopes,  in  which  Aa v 

the  houses  are  {partially  40  - YyZ.  ' 

excavated  as  a protee-  h 

tion^ainst  the  severity  V_ / A Jl  ' A ^ r*  "^1 

of  the  early  towns  were  ^ f 

on  or  near  tho  Araxes,  ■%  J / \ J?  J 

and  amongst  their  ruins  / Jfbd  A <Z>  Zf/Z.  , JL / C \ ^-T f-' J 

are  tho  remains  of  % \ 

churches  which  throw  Tv£Vy  i l \ V^r/Z  "‘W 

light  on  the  history  of  AiVc^^Uu.  % \ A 

Christian  architecture  ''Zp\)\<A  S\%, Z/'  1 ^ l)vV’  J W/j  \ J 1 

in  the  east.  Armenia  - \ s^SXSjr  "T*1*  * 

is  nehm  mineral  wealth,  aefcAflluffBC  L==J — 1 1 j — l_n ¥_* — ''C—': A J 
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springs.  The  vegetation 

varies  according  to  the  locality.  Cereals  and  hardy  fruits 
grow  on  the  higher  ground,  whilst  rice  is  cultivated  in  the 
hot,  well- watered  valley  of  the  Araxes.  The  summer  is  so 
hot  that  the  vino  grows  at  much  higher  altitudes  than  it 
does  in  Western  Europe,  and  the  cotton  tree  and  all  southern 
fruit  trees  are  cultivated  in  the  deeper  valleys.  On  the 
fine  pasture  lands  which  now  support  the  flocks  of  the 
Kiinls,  the  horses  and  mules,  so  celebrated  in  ancient 
times,  were  reared.  Trout  are  found  in  the  rivers,  and  a 
®uall  herring  in  Lake  Van. 

Population.^- Accurate  statistics  cannot  be  obtained; 
hut  it  is  estimated  that  in  the  nine  vilAyets,  which  include 
Turkish  Armenia,  there  are  925,000  Gregorian,  Roman 
Catholic,  and  IVotestant  Armenians,  645,000  other 
Christians,  100,000  Jews,  Gypsies,  <fcc.,  and  4,460,000 
Modems.  The  Armenians,  taking  the  most  favourable 
estimate,  are  in  a majority  in  nine  kazaa  or  sub-districts 
only  (seven  near  Van,  and  two  near  Mfish)  out  of  159. 
In  Russian  Armenia  there  are  960,000  Armenians,  and  , 
10  Persian  Armenia  130,000.  According  to  an  estimate 
made  by  General  Zelenyi  for  the  Caucasus  Geographical 
Society  (Zapi*h\  vol,  xviii.,  Tiflis,  1896,  with  map),  the 
population  of  the  nine  Turkish  viUyets,  Erxeritm,  Van, 
Bit! is,  Kharptit,  Diarbekr,  Sivas,  Aleppo,  Adana,  and 
Trebixond,  was  6,000,000  (Armenians,  913,875,  or  15  per 
cent;  other  Christians,  632,875,  or  11  per  cent;  and 
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plateau  with  the  fertile  lands  and  protected  harbours  of 
Asia  Minor,  and  for  its  possession  nations  have  contended 
from  the  remotest  past. 

The  early  history  of  Armenia,  more  or  less  mythical, 
is  partly  based  on  traditions  of  the  Biainian  kings  (see 
Auarat),  and  is  interwoven  with  the  Bible  narrative,  of 
which  a knowledge  was  possibly  obtained  from  captive 
Jews  settled  in  the  country  by  Assyrian  and  Babylonian 
monarchy  The  legendary  kings  are  but  faint  echoes  of 
the  kings  of  Biainas;  the  story  of  Semiramis  and  Ara 
is  but  another  form  of  the  myth  of  Venus  and  Adonis ; 
and  tradition  has  clothed  Tigranes,  the  reputed  friend 
of  Cyrus,  with  the  transient  glory  of  the  opponent  of 
Lacullus.  The  fall  of  the  Biainian  kingdom,  perhaps 
overthrown  by  Cyaxares,  was  apj»rently  soon  followed  by 
an  immigration  of  Aryan  (Medo-l’eraian)  races,  including 
the  progenitors  of  the  Armenians.  But  they  spread 
slowly,  for  the  “ Ten  Thousand,”  when  crossing  tho 
plateau  to  Trebixond,  401-400  B.C.,  met  no  Armenians 
after  leaving  the  villages  four  days’  march  beyond  the 
Teleboas,  now  Kara  So.  Under  the  Medes  and  Persians 
Armenia  was  a satrapy  governed  by  a member  of  the 
reigning  family ; and  after  tho  battle  of  Arbela, 

331  R.c.,  it  was  ruled  by  Persian  governors 
appointed  by  Alexander  and  Ills  successors. 

Ardvates,  317-284  n.c.,  freed  himself  from  Soleucid  control; 
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and  after  the  defeat  of  Antiochus  the  Great  by  the 
Homans,  190  B.C.,  Artaxiaa  (Arilashes),  and  Zodriades, 
the  governors  of  Armenia  Major  and  Armenia  Minor, 
became  independent  Icings,  with  the  concurrence  of  Rome. 
Artaxias  established  his  capital  at  Artaxata  on  the  Araxca, 
and  his  most  celebrated  successor  was  Tigranea  (Dikran), 
94-56  b.c.,  the  son-in-law  of  Milhradates,  Tigmnes 
founded  a new  capital,  Tigranocerta,  in  Northern  Meso- 
potamia, which  he  modelled  on  Nineveh  and  Babylon, 
and  peopled  with  Greek  and  other  captives.  Here,  and 
at  Antioch,  he  played  the  part  of  “ great-king  ” in  Asia 
until  his  refusal  to  surrender  his  father-in-law  involved 
him  in  war  with  Rome.  Defeated,  69  B.c.,  by  Lucullus 
beneath  the  walls  of  his  capital,  he  surrendered  his  con- 
quests to  Pompey,  66  B.C.,  who  had  driven  Mithradates 
across  the  Phasis,  and  was  {termitted  to  hold  Armenia  as 
a vassal  state  of  Home.  The  cam|)aigns  of  Lucullus  and 
.Pompey  brought  Rome  into  delicate  relations  with  Parthia. 
Armenia,  although  ]x>litically  dependent  upon  Rome,  was 
connected  with  Pferthi*  by  geographical  position,  a common 
language  and  faith,  intermarriage,  and  similarity  of  arms 
and  dress.  It  had  never  been  Hellenized,  as  the  provinces 
of  Asia  Minor  had  been ; the  Roman  provincial  system  was 
never  applied  to  it ; and  the  policy  of  Rome  towards  it  was 
never  consistent.  The  country  became  the  field  upon 
which  the  East  and  the  West  contended  for  mastery,  and 
the  struggle  ended  for  a time  in  the  partition  of  Armenia, 
a.d.  337,  between  Home  and  Persia.  The  Homan  jwrtion 
was  soon  added  to  the  Diocesis  Pontica.  The  Persian 
portion,  Pers-Annonia,  remained  a vassal  state  under  an 
Arsacid  prince  until  428.  It  was  afterwards  governed  by 
Persian  and  Armenian  noblemen  selected  by  the  “great- 
king,”  and  entitled  manlxins.  Before  the  partition,  Tiri- 
dates,  converted  by  St.  Gregory,  “ the  Illuminator,”  had 
established  Christianity  as  the  religion  of  the  state,  and 
set  an  example  followed  later  by  Constantine.  After  the 
partition,  the  invention  of  the  Armenian  alphabet,  and  the 
translation  of  the  Bible  into  the  vernacular,  410,  drew'  the 
Armenians  together,  and  the  discontinuance  of  Greek  in  the 
Holy  Offices  relaxed  the  ecclesiastical  dependence  on  Con- 
stantinople, which  censed  entirely  when  the  Patriarch,  491, 
refused  to  accept  tho  decrees  of  the  Council  of  Chalcedon. 
The  rule  of  the  marz/*ans  was  marked  by  relentless  per- 
secution  of  the  Christians,  forced  conversions  to  Magitmi, 
frequent  insurrections,  and  tho  rise  to  importance  of  the 
great  families  founded  by  men  of  Assyrian,  Parthian, 
Persian,  Syrian,  and  Jewish  origin,  and  in  some  cases  of 
royal  blood,  who  had  been  governors  of  districts,  or 
holders  of  fiefs  under  the  Arsacids.  Amongst  tho 
tnarzban*  were  Jewish  Bagrat  ids  and  Persian  Marne- 
go  n Ians ; and  ono  of  the  latter  family,  Vartan,  made 
himself  independent  (571-578),  with  Byzantine  aid.  In 
632  the  victories  of  Ileraclius  restored  Armenia  to  the 
Byzantines  • but  the  war  that  followed  the  Arab  invasion, 
C36,  left  tho  country  in  the  hands  of  the  khalifs,  who  set 
over  it  Arab  and  Armenian  governors  (cMtiJcans),  One  of 
the  governors,  the  Bagratid  Ashod  I.,  was  crowned  king 
of  Armonia  by  the  khalif  Mutamid,  885,  and  founded  a 
dynasty  which  ended  with  Kagig  II.  in  1079.  A little 
later  tho  Ardzrunian  Kagig,  governor  of  Vaspuragun  or 
was  crowned  king  of  that  province  by  the  khalif 
Muktadir,  908,  and  his  descendants  ruled  at  Van  and 
Sivas  until  1080.  Tho  Bagratids  founded  dynasties  at 
, ^ 962-1080,  and  in  Georgia,  which  they  held  until  its 
absorption,  1801,  by  Russia.  From  984  to  1085  the 
country  from  Diarbekr  to  Melasgenl  was  rulotl,  under  the 
suzerainty  first  of  Arabs,  then  of  Byzantines  and  Seljuks,  by 

d3sr>; of, callwi  °f  Abahmd 

Arab  invasion  drove  many  Armenian 
noblunien  to  Constantinople,  whore  they  mtcr-marriwl 


with  the  old  Roman  families  or  became  soldiers  of  fortaos. 
Artavasdes,  an  Arsacid,  usurped  the  Byzantine  throne  for 
two  years ; Leo  V.,  an  Ardzrunian,  and  John  Ziroiske*, 
became  emperors ; whilst  Manuel,  the  Mainegonian,  and 
others  were  amongst  the  best  generals  of  the  empire.  In 
991,  and  again  in  1021,  Basil  II.  invaded  Armenia,  and 
in  tho  latter  year  Senekherim,  king  of  Vasparagan,  ex- 
changed his  kingdom  for  Sivas  and  its  territory,  where  be 
settled  down  with  many  Armenian  emigrants.  Basil’s 
policy  was  to  make  the  great  Armenian  fortresses, 
garrisoned  by  imperial  troops,  the  first  line  of  defence  on 
his  eastern  frontier ; but  it  failed  in  the  hands  of  his 
feeble  successors,  who  thought  more  of  converting  heretical 
Armenia  than  of  defending  its  frontier.  The  king  of  Ani, 
Kagig  II.,  was  compelled  to  exchange  his  kingdom  for 
estates  in  Capjiadocia.  Tho  country  was  raided  by 
Seljiiks  and  harried  by  Byzantine  soldiers,  and  the 
miseries  of  the  people  were  regarded  as  gain  to  the 
Orthodox  church.  After  the  defeat  and  capture  of 
Roman uh  IV.  by  Alp  Arslan,  1071,  Armenia  formed  pert 
of  the  Seljtik  empire  until  it  split  up,  1157,  into  petty 
states,  ruled  by  Arabs,  Kurds,  and  Seljfiks,  who  were  in 
turn  swept  away  by  the  Mongol  invasion,  1235.  For 
more  than  three  centuries  after  the  appearance  of  the 
Seljfiks,  Armenia  was  traversed  by  a long  succession  of 
nomad  tribes  whose  one  aim  was  to  secure  good  pasturage 
for  their  flocks  on  their  way  to  the  richer  lands  of  Asia 
Minor.  The  cultivators  were  driven  from  the  plains, 
agriculture  was  destroyed,  and  tho  country  was  seriously 
impoverished  when  its  ruin  was  completed  by  the  ravages 
and  wholesale  butcheries  of  Timtir.  Many  Armenian 
fled  to  the  mountains  where  they  embraced  Isliin,  and 
intermarried  with  the  Kurds,  or  purchased  security  ly 
paying  blackmail  to  Kurdish  chiefs.  Others  migrated  to 
Cappadocia  or  to  Cilicia,  where  the  Bagratid  Rbupen  had 
founded,  1080,  a small  principality  which,  gradually  ex- 
tending its  limits,  became  the  kingdom  of  Lesser  Armenia- 
This  Christian  kingdom  in  tho  midst  of  Moslem 
hostile  to  the  Byzantines,  giving  valuable  support  to  t e 
leaders  of  the  Crusades,  and  trading  with  the  gr»| 
commercial  cities  of  Italy,  had  a stormy  existence  of  a 
300  yearn.  Internal  disorders,  due  to  attempts  by  « 
later  Lusignan  kings,  to  make  their  subjects  con  orm  0 
the  Roman  Church,  facilitated  its  conquest  by  LKJT*. 
1375.  The  memory  of  Kiligia  (Cilicia)  u enshrined l m 
a popular  song,  and  at  Zeitrtn,  in  the  recesses  o 
Taurus,  a small  Armenian  community  has  hitherto  irsam 
tained  almost  complete  independence.  After  the  < 
Timur,  Armenia  formed  part  of  the  territories  o 
Turkoman  dynasties  of  Ak-  and  Kara-Koynnlu,  awT nMci 
their  milder  rule  the  scat  of  the  Katbolikos,  which, 
the  Scljfik  invasion,  had  been  moved  first • "•***  , 

then  to  Leaser  Armenia,  was  re -established,  1 > 

Echmiadzin.  ..  T 

In  1514,  tho  Persian  campaign  of  Selun  • P 
Armenia  to  the  Osuianli  Turks,  and  its  reorgam 
was  entrusted  to  Idris,  the  historian,  who  was  ft  Motor* 
Kurd  of  Bitlis.  Idris  found  the  rich  arabto  amttm 
lands  almost  deserted,  and  the  mountains  bn  * ~ « 

ling  with  the  castle#  of  independent  chieftains,  o « 

Arab,  and  Armenian  descent,  between  whom  1 j0 

long-standing  feuds.  He  compelled  the  Kurds 
on  tho  vacant  lands,  and  divided  the  Turkish 

sanjaks  which  in  the  plains  were  governed  -) 
officials,  and  in  the  mountains  by  local  chiefs.  f Kdnl 
gave  rest  to  the  country,  but  favoured  the  gro  awards 
influence  and  power,  which  by  1534  had  sF®*".  -n 
to  Angora.  Armenia  was  invaded  by  the  . ^ 
1575,  and  again  in  1604,  when  Shah  Abbas  tran«P“^j 
many  thousand  Armenians  from  Julfa  to  his  ne 
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Isfahan.  In  1639,  the  province  of  Erivan,  which  included 
Echmiadzin,  was  assigned  by  treaty  to  Persia,  and  it 
remained  in  her  hands  until  it  passed  to  Russia,  1838, 
under  the  treaty  of  Turkman-chai.  The  Turko-Russian 
war  of  1828-29,  which  advanced  the  Russian  frontier 
to  the  Arpa  Chai,  was  followed  by  a large  emigration  of 
Armenians  from  Turkish  to  Russian  territory,  and  a smaller 
exodus  took  place  after  tho  war  of  1877-78,  which  gave 
Bat  fun,  Ardahan,  and  Kars  to  Russia.  In  1834  the  in- 
dependent power  of  tho  Kurds  in  Armenia  was  greatly 
curtailed  ; and  risings  under  Redr  Khan  Bey  in  1843,  and 
Sheikh  Obcidullah  in  1880,  were  firmly  suppressed. 

Gregorian  Armenian s. — After  the  capture  of  Constanti- 
nople, 1453,  Muhammad  11.  organized  his  non -Moslem 
subjects  in  communities,  or  millets,  under  ecclesiastical 
chiefs  to  whom  he  gave  absolute  authority  in  civil  and 
religious  matters,  and  in  criminal  offences  that  did  not 
come  under  the  Moslem  religious  law.  Under  this  system 
the  Armenian  bishop  of  Bnisa,  who  was  appointed 
patriarch  of  Constantinople  by  the  Sultan,  became  the 
civil,  and  practically  the  ecclesiastical  heat!  of  his  com- 
munity (Ertneni  millet ),  and  a recognized  officer  of  the 
Imperial  Government  with  the  rank  of  vizier.  He  was 
assisted  by  a council  of  bishops  and  clergy,  and  was 
represented  in  each  province  by  a bishop.  This  imperium 
in  imperio  secured  to  the  Armenians  a recognized  position 
before  the  law,  the  free  enjoyment  of  their  religion,  the 
possession  of  their  churches  and  monasteries,  and  the  right 
to  educate  their  children  and  manage  their  municipal 
affairs.  It  also  encouraged  the  growth  of  a community 
life,  which  eventually  gave  birth  to  an  intense  longing  for 
national  life.  On  the  other  hand  it  degraded  the  priest- 
hood. The  priests  became  political  leaders  rather  than 
spiritual  guides,  and  sought  promotion  by  bribery  and 
intrigue.  Education  was  neglected  and  discouraged,  ser- 
vility and  treachery  were  developed,  and  in  loss  than  a 
century  the  people  had  become  depraved  and  degraded  to 
an  almost  incredible  extent.  After  the  issue,  1839,  of  the 
Hatt-i-fc>herif  of  Giil-khauch,  the  tradesmen  and  artisans 
of  the  capital  freed  themselves  from  clerical  control. 
Under  regulations,  approved  by  the  Sultan  in  1862,  the 
patriarch  remains  the  official  representative  of  the  com- 
munity, but  all  real  power  has  pissed  into  tho  hands  of 
clerical  and  lay  councils  elected  by  a representative 
assembly  of  140  members.  The  “community,"  which  ex- 
cluded Roman  Catholics  and  IVotesbuits,  was  soon  called 
tho  “nation,"  “domestic"  became  “national"  affairs,  and 
the  “ representative  ” the  “ national  ” assembly. 

Roman  Catholics. — The  connexion  of  “ Lesser  Armenia  ” 
with  tho  Western  Rowers  led  to  the  formation,  1335, 
of  an  Armenian  fraternity,  “the  Unionists,"  which 
adopted  the  dogmas  of  the  Roman  church,  and  at  the 
council  of  Florence,  1439,  was  entitled  the  “United 
Armenian  Church."  Under  the  millet  systom  the 
unionists  were  frequently  persecuted  by  the  patriarchs, 
but  this  ended  in  1830,  when,  at  the  intervention  of 
France,  they  were  made  a community  (Katoluk  millet ), 
with  their  own  ecclesiastical  head.  The  Roman  Catholics, 
through  the  works  issued  by  the  Mekhitarists  at  Venice, 
have  greatly  promoted  the  progress  of  education  and  tho 
development  of  Armenian  literature.  They  are  most 
numerous  at  Constantinople,  Angora,  and  Smyrna. 

Protestants. — The  Protestant  movement,  initiated,  1831, 
at  Constantinople  by  American  missionaries,  was  opposed 
by  the  patriarchs  and  Russia.  In  1846  the  patriarch 
anathematized  all  Armenians  with  Protestant  sympathies, 
and  this  led  to  the  formation  of  the  “ Evangelical  Church 
of  the  Armenians,"  which  was  made,  after  much  opposition 
from  France  and  Russia,  a community  {Protestant  millet ), 
at  the  instance  of  the  British  ambassador.  The  missionaries 


afterwards  founded  colleges  on  the  Bosporus,  at  Kharput, 
Maraivan,  and  Aintab,  to  supply  the  needs  of  higher 
university  education,  and  they  opened  good  schools  for 
both  sexes  at  all  their  stations.  Everywhere  they  supplied 
the  people  with  pure,  wholesome  literature,  and  represented 
progress  and  religious  liberty. 

When  Abdul  Hamid  came  to  the  throne,  1876,  the 
condition  of  the  Armenians  was  better  than  it  had  ever 
been  under  the  Osmanlis;  but  with  the  close 
of  tho  war  of  1877-78  came  the  “Armenian 
Question."  By  tho  Treaty  of  San  Stefano, 

Turkey  engaged  to  Russia  to  cany  out  reforms  “ in  the 
provinces  inhabited  by  the  Armenians,  and  to  guarantee 
their  security  against  the  Kurds  and  Circassians."  By 
the  Treaty  of  Berlin,  13th  July  1878,  a like  engagement 
to  the  six  signatory  Powers  was  substituted  for  that  to 
Russia.  By  the  Cyprus  Convention,  4th  Juno  1878,  the 
Sultan  promised  Great  Britain  to  introduce  necessary 
reforms  “ for  the  protection  of  the  Christiana  and  other 
subjects  of  the  Porte  ” in  tho  Turkish  territories  in  Asia. 
The  Berlin  Treaty  encouraged  the  Armenians  to  look  to 
the  Powers,  and  not  to  Russia  for  protection ; and  the 
Convention,  which  did  not  mention  the  Armenians,  was 
regarded  as  placing  them  under  the  social  protection  of 
Great  Britain.  This  impression  was  strengthened  by  tho 
action  of  England  at  Berlin  in  insisting  that  Russia  should 
evacuate  the  occupied  territory  before  reforms  were  intro- 
duced, and  so  removing  the  only  security  for  their  intro- 
duction. The  presentation  of  identic  and  collective  notes 
to  tho  Porte  by  tho  Powers,  in  1880,  produced  no  result, 
and  in  1882  it  was  apparent  that  Turkey  would  only 
yield  to  compulsion.  In  1881  a circular  note  from  the 
British  Ministry  to  the  five  Powers  was  evasively  answered, 
and  in  1883  Prince  Bismarck  intimated  to  the  British 
Government  that  Germany  cared  nothing  about  Armenian 
reforms  and  that  the  matter  had  better  be  allowed  to 
drop.  Russia  had  changed  her  policy  towards  the 
Armenians,  and  the  other  Powers  were  indifferent.  Tho 
so-called  “ Concert  of  Europe  ” was  at  an  end,  but  down 
to  1894  British  ministries  called  the  attention  of  the 
Sultan  to  his  obligations  under  the  Berlin  Treaty. 

Russia  began  to  interest  herself  in  the  Armenians  when 
she  acquired  Georgia  in  1801 ; but  it  was  not  until  1828-29 
that  any  appreciable  number  of  them  became  her 
subjects.  She  found  them  necessary  to  the 
development  of  her  new  territories,  and  allowed 
them  much  freedom.  They  were  permitted,  within 
certain  limits,  to  develop  their  national  life  ; many  became 
wealthy,  and  many  roee  to  high  positions  in  the  military 
and  civil  service  of  the  state.  After  the  war  of  1877-78 
the  Russian  Consuls  in  Turkey  encouraged  the  formation 
of  patriotic  committees  in  Armenia,  and  a project  was 
formed  to  create  a separate  state,  under  the  supremacy  of 
Russia,  which  was  to  include  Russian,  Persian,  and  Turkish 
Armenia.  Tho  project  was  favoured  by  Loris  Melikof, 
then  all-powerful  in  Russia,  but  in  1881  Alexander  II. 
was  assassinated  and  shortly  afterwards  a strongly  anti- 
Armenian  policy  was  adopted.  The  schools  were  closed, 
the  uso  of  tho  Armenian  language  was  discouraged,  and 
attempts  were  made  to  Russify  the  Armenians  and  bring 
them  within  the  pile  of  the  Russian  Church.  All  hojw 
of  practical  self-government  under  Russian  protection  now 
ceased,  and  the  Armenians  of  Tiflis  turned  their  attention 
to  Turkish  Armenia.  They  had  seen  the  success  of  tho 
Sclav  committees  in  creating  disturbances  in  the  Balkans, 
and  became  the  moving  spirit  in  the  attempts  to  produce 
similar  troubles  in  Armenia.  Russia  made  no  real  effort 
to  check  the  action  of  her  Armenian  subjects,  and  since 
1884  she  has  steadily  opposed  any  active  interference  by 
Great  Britain  in  favour  of  the  Turkish  Armenians.  When 
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Echmiadzin  passed  to  Russia,  in  1828,  the  Katholikos 
began  to  claim  spiritual  jurisdiction  over  the  whole 
Armenian  Church,  and  the  submission  of  the  patriarch  of 
Constantinople  was  obtained  by  Russia  when  she  helped 
Turkey  in  her  war  with  Egypt.  Recently  Russia  has 
secured  the  submission  of  the  independent  Katholikos  of 
Sis,  and  has  thus  acquired  a power  of  interference  in 
Armenian  affairs  in  all  jwrts  of  the  world.  During  1900 
Russia  showed  renewed  interest  in  Turkish  Armenia  by 
securing  the  right  to  construct  all  railways  in  it,  and  in 
the  Armenians  by  pressing  the  Porte  to  restore  order 
and  introduce  reforms. 

The  Berlin  Treaty  was  a disappointment  to  tho 
Gregorian  Armenians,  who  had  hoped  that  Armenia  and 
Cilicia  would  have  been  formed  into  an  autonomous 
province  administered  by  Christians.  Rut  the  formation 
of  such  a province  was  impossible.  The  Gregorians  were 
scattered  over  the  empire,  and,  except  in  a few  small 
districts,  were  nowhere  in  a majority.  Nor  were  they 
bound  together  by  any  community  of  thought  or  senti- 
ment. The  Turkish-speaking  Armenians  of  the  south 
could  scarcely  converse  with  the  Armenian  -sj leaking 
people  of  the  north  ; and  the  ignorant  mountaineers  of  tho 
east  had  nothing  in  common,  except  religion,  with  the 
highly  - educated  townsmen  of  Constant  inople 
Rervia-  anti  Smyrna.  After  the  change  in  Russian 
policy  and  the  failure  of  the  Powers  to  secure 
reforms,  the  advanced  party  amongst  the 
Armenians,  some  of  whom  had  been  educated  in  Europe 
and  Ixicn  deeply  affected  by  the  free  thought  and  Nihilistic 
tendencies  of  the  day,  determined  to  secure  their  object 
by  tho  production  of  disturbances  such  as  those  that,  had 
given  birth  to  Bulgaria.  Societies  were  formed  at  Tiflis 
and  in  several  European  capitals  for  the  circulation  of 
pamphlets  and  newspapers,  and  secret  societies,  such  as 
the  Huntchagist,  were  instituted  for  more  revolutionary 
methods.  An  active  propaganda  was  carried  on  in 
Turkish  Armenia  by  emissaries,  who  tried  to  introduce 
arms  and  explosives,  and  represented  the  ordinary 
incidents  of  Turkish  misrule  to  Europe  as  serious 
atrocities.  Tho  revolutionary  movement  was  joined  by 
some  of  the  younger  men,  who  formed  local  committees 
on  the  Nihilist  plan,  but  it  was  strongly  opposed  by 
the  Armenian  clergy  and  the  American  missionaries,  who 
saw  the  impossibility  of  success ; and  its  irreligious 
tendency  and  tho  self-seeking  ambition  of  its  leaders  made 
it  unacceptable  to  tho  mass  of  the  people.  Exasperated 
at  their  failure,  the  emissaries  organized  attacks  on 
individuals,  wrote  threatening  letters,  and  at  last  posted 
revolutionary  placards,  5th  January  1893,  at  Yuzgat,  and 
on  the  walls  of  the  American  College  at  Mors i van.  In  tho 
last  case  the  object  of  the  Huntchagists  was  to  compromise 
the  missionaries,  and  in  this  they  succeeded.  The 
Americans  were  accused  of  issuing  the  placards;  two 
Armenian  professors  were  imprisoned ; and  the  girls’ 
school  was  burned  down.  Outbreaks,  that  were  easily 
suppressed,  followed  at  Kaisarfeh  and  other  places. 

One  of  the  revolutionary  dreams  was  to  make  the 
ancient  Daron  the  centre  of  a new  Armenia.  But  tho 
movement  met  with  no  encouragement,  cither  amongst 
the  prosperous  peasants  on  the  rich  plain  of  Mush  or  in 
the  mountain  villages  of  Sasftn.  In  the  summer  of  1893, 
an  emissary  was  captured  near  Mush,  and  tho  governor, 
hoping  to  secure  others,  ordered  tho  Kdrdish  Irregular 
1 JT"*  {hp  mountain  district.  The  Armenians  drove 

Q3  the  Kurds,1  and,  when  attacked  in  the  spring  of  1894, 


.«  ™ ThT2ES5?  hMt  llmi  from  the  earl l 

tT  ™ \ £ of  I4am  by  tl.e  latter,  and  by  maDy  Armenia 
rsrfrtf.??  P^V^ply  into  Christian  nn<i  Moslem,  and  placed  t 
Cbnetitn  in  a pomtum  of  Inferiority.  Hot  the  relation,  b££a  ! 


again  held  their  own.  Tho  Yali  now  called  up  regular 
troops  from  Erangan ; and  tliu  Sultan  issued  a finuan 
calling  upon  all  loyal  subjects  to  aid  in  suppressing  the 
revolt.  A massacre  of  a most  brutal  character,  in  which 
Turkish  soldiers  took  part,  followed ; and  aroused  deep 
indignation  in  Europe.  In  November  1894  a Turkidi 
commission  of  inquiry  was  sent  to  Armenia,  and  wm 
accompanied  by  the  Consular  delegates  of  Great  Britain, 
France,  and  Russia,  who  elicited  the  fact  that  there  had 
been  no  attempt  at  revolt  to  justify  tho  action  of  the 
authorities.  Throughout  1894  the  state  of  the  country 
bordered  upon  anarchy,  and  during  the  winter  of  1894-95 
the  British  Government,  with  lukewarm  support  from 
France  and  Russia,  pressed  for  administrative  reforms  in 
the  vilAyeta  of  Erzeriim,  Van,  Bitlis,  Sivas,  Memuret-ol-Azix 
(Kharput),  and  Diarbekr.  The  Porte  made  counter- 
proposals, and  officials  concerned  in  the  Sasun  massacres 
were  decorated  and  rewarded.  On  11th  May  1895  the 
throe  Powers  presented  to  the  Sultan  a complicated  scheme 
of  reforms  which  was  more  calculated  to  increase  than  to 
lease n the  difficulties  connected  with  the  government  of 
Armenia  ; but  it  was  the  only  one  to  which  Russia  would 
agree.  The  Sultan  delayed  his  answer.  Great  Britain 
in  favour  of  coercion,  but  Russia  when  sounded,  replied  that 
she  “would  certainly  not  join  in  any  coercive  measure* 
and  she  was  supported  by  France.  At  this  moment,  -1 
June  1895,  Lord  Rosebery's  Cabinet  resigned,  and  when 
J»rd  Salisbury’s  Government  resumed  the  negotiations 
in  August,  the  Sultan  appealed  to  France  and  Bua» 
against  England.  During  the  negotiations  the  secret 
societies  had  not  been  inactive.  Disturbances  occurred  at 
Tarsus ; Armenians  who  did  not  espouse  the  national 
cause  were  murdered ; the  life  of  the  patmre  ww 
threatened ; and  a report  was  circulated  that  the  Bntiw 
ambassador  wished  some  Armenians  killed  to  give  w an 
excuse  for  bringing  the  fleet  to  Constantinople. 

1st  October  1895  a number  of  Armenians  some  arroca, 
went  in  procession  with  a petition  to  the  1 orte  an  were 
ordered  by  the  police  to  disperse.  Shota  were  bred, an 
riot  occurred  in  which  many  Armenian  and  some  Modem 
lives  were  lost.  The  British  ambassador  now  press*  » 
scheme  of  reforms  upon  the  Sultan,  who  accepted  it  on  the 
17th  October.  Meanwhile  there  had  been  » masacre  si 
Trehizond  (8th  October),  in  which  armed  men  from 
Constantinople  took  part,  and  it  had  become  e'n  m 
no  united  action  on  the  part  of  the  Powers  was 
feared.  The  Sultan  refused  to  publish  the  scheme 
reforms,  and  massacre  followed  massacre  m 
quick  succession  until  1st  January  1896.  - 0 ’ 8 
done.  Russia  refused  to  agree  to  any  tion 

and  declared  ( 1 9th  December)  that  she  would  take  no  ac 
except  such  as  was  needed  for  the  protection  o 
Great  Britain  was  not  prepared  to  act  alone. 
summer  of  189G  (14th -22nd  June)  ttore  lhe 

at  Van,  Egin,  and  Niksar;  and  on  the  «.6th  g 
Imperial  Ottoman  Bank  at  Constantinople  ^ 

by  revolutionists;  as  a demonstration  against  . c,  . 
Powers  who  had  left  the  Armenians  to  their  \ . 

project  was  known  to  the  Porte,  and  the  ra  > e,  p 
armed  and  instructed,  were  at  onco  turne  , . 

streets.  Two  days’  massacre  followed,  during 
GOOO  to  7000  Gregorian  Anneniana ^pen&aea. 
afterwards  the  attention  of  the  Turkish  Gove 
fully  occupied  by  the  course  of  event*  in  yrc  e. 

The  massacres  were  apparently  organic, 
out  in  accordance  with  a well  - considered  l1  — 


two  sect*  were  not  unfriendly  previously  to  the  Le JibrTwid 

Penh*  and  Turkey.  After  1829,  the  relation*  *****  lhf  EnroPf*n 
later,  when  the  Armenian*  attracted  the  B7tnP**  >,o«tile. 

Power*  after  the  war  of  1877-78  they  became  b J 
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occurred,  except  in  nix  places,  in  the  viUyeta  to  which 
tho  scheme  of  reforms  was  to  apply.  At  Trebizond  they 
Tb€  aaM.  t<X)k  just  before  the  Sultan  accepted  that 
BMcrt*.  ’ 8chem«>  and  after  his  acceptance  of  it  they 
spread  rapidly.  They  were  confined  to  Gregorian 
and  Protestant  Armenians.  The  Roman  Catholics  were 
protected  by  France,  the  Greek  Christians  by  Russia. 
Tho  massacre  of  Syrians,  Jacobites,  and  Chaldees  at  Urfa 
and  elsewhere,  formed  no  part  of  the  original  plan.  Orders 
were  given  to  protect  foreigners,  and  in  some  cases  guards 
were  placed  over  their  houses.  The  damage  to  the 
American  buildings  at  Kharpiit  was  due  to  direct  dis- 
obedience of  orders.  Tho  attacks  on  the  baz/irs  were  made 
without  warning,  during  business  hours,  when  the  men 
were  in  their  shops  and  the  women  in  their  houses. 
Explicit  promises  were  given,  in  some  instances,  that 
there  would  be  no  danger  to  those  who  opened  their 
shops,  but  they  were  deliberately  broken.  Nearly  all 
those  who,  from  their  wealth,  education,  ami  influence, 
would  have  had  a share  in  the  government  under  the 
scheme  of  reforms,  were  killed  and  their  families  ruined 
by  the  destruction  of  their  property.  Where  any  attempt 
at  defence  was  made  the  slaughter  was  greatest.  Tho 
only  successful  resistance  was  at  Zeittin,  where  the  people 
received  honourable  terms  after  three  months’  fighting. 
In  some  towns  tho  troops  and  police  took  an  active  part 
in  the  massacres.  At  Kharpiit  artillery  was  used.  In 
some  the  slaughter  commenced  and  ended  by  buglo-cali, 
and  in  a few  instances  the  Armenians  were  disarmed 
beforehand.  Wherever  a superior  official  or  army  officer 
intervened  the  massacre  at  once  ceased,  and  wherever  a 
governor  stood  firm  there  was  no  disturbance.  The  actual 
perpetrators  of  the  massacres  were  the  local  Moslems, 
aided  by  Lazia,  Kiirds,  anil  Circassians.  A largo  majority  j 
of  tho  Moslems  disapproved  of  the  massacres,  and  many 
Armenians  were  saved  by  Moslem  friends.  But  the  lower 
ordure  were  excited  by  reports  that  the  Armenians,  sup- 
ported by  the  European  Towers,  were  plotting  the  over- 
throw of  the  Sultan ; and  their  cupidity  was  aroused  by 
the  prospect  of  wiping  out  their  heavy  debts  to  Armenian 
pedlars  and  merchants.  No  one  was  punished  for  the 
massacres,  and  many  of  those  implicated  in  them  were  re- 
warded. In  some  districts,  especially  in  the  Kharpiit  vildyet, 
the  cry  of  “IslAm  or  death”  was  raised.  Gregorian 
priests  and  Protestant  pastors  were  tortured,  but  preferred 
death  to  apostasy.  Men  and  women  were  killed  in 
prison  and  in  churches  in  cold  Hood.  Churches,  monas- 
teries, schools,  and  houses  were  plundered  and  destroyed. 
In  some  places  there  was  evidence  of  the  previous  activity 
of  secret  societies,  in  others  none.  The  number  of  those 
w]i°  perished,  excluding  Constantinople,  was  20,000  to 
-3,000.1  Many  were  forced  to  embrace  Islam,  and 
numbers  were  reduced  to  poverty.  The  destruction  of 
property  was  enormous,  tho  hardest  - working  and  beet 
tax -paying  element  in  the  country  was  destroyed,  or 
impoverished,  and  where  the  bread-winners  were  killed 
the  women  and  children  were  left  destitute.  Efforts  by 
Great  Britain  and  tho  United  States  to  alleviate  the 
distress  wore  opposed  by  the  authorities,  but  met  with 
some  success.  Since  the  massacres  the  numlwr  of  students 
in  the  American  schools  and  colleges  has  increased,  and 
many  Gregorian  Armenians  have  become  Roman  Catholics 
m order  to  obtain  the  protection  of  France. 

Ethnology. — The  original  inhabitants  of  Armenia  are 
unknown,  but,  about  the  middle  of  the  9th  century  B.c., 
the  mass  of  tho  people  belonged  to  that  great  family  of 
tribes  which  seems  to  have  been  spread  over  Western  Asia 


1 Acconlln#  to  some  estimates  the  number  killed  was  50,000  or 
more. 


and  to  have  had  a common  non- Aryan  language.  Mixed 
with  there  proto -Armenians,  there  was  an  important 
Semitic  element  of  Assyrian  and  Hebrew  origin.  In  the 
7th  century  u.c.,  between  640  and  600,  the  country  was 
conquered  by  an  Aryan  jieople,  who  imposed  their 
language  and  possibly  their  name,  upon  the  vanquished, 
and  formed  a military  aristocracy  that  was  constantly 
recruited  from  Persia  and  Parthia.  Politically  tho  two 
races  soon  amalgamated,  but  except  in  the  towns,  there 
was  apjiarently  little  intermarriage,  for  the  ]>ea.sants  in 
certain  districts  closely  resemble  the  proto- Armenians,  as 
depicted  on  their  monuments.  After  the  Arab  and 
Seljuk  invasions,  there  was  a large  emigration  of  Aryan 
and  Semitic  Armenians  to  Constantinopole  und  Cilicia  ; 
and  all  that  remained  of  the  aristocracy  was  swept  away 
by  the  Mongols  and  Tatars.  This  perhaps  explains  tho 
diversity  of  type  and  characteristics  amongst  the  modern 
Armenians.  In  the  recesses  of  Mount  Taurus  the  peasants 
are  tall,  handsome,  though  remewhat  sharpdeatuml,  agile, 
and  brave.  In  Armenia  and  Asia  Minor  they  are  robust, 
thick -ret,  and  coarse  -featured,  with  straight  black  hair 
and  large  hooked  noses.  They  are  good  cultivators  of 
tho  soil,  but  are  poor,  superstitious,  ignorant,  and  un- 
I ambitious,  and  they  live  in  semi-subterranean  houses  as 
| their  ancestors  did  800  years  B.C.  Tho  townsmen,  especi- 
ally in  the  large  towns,  have  more  regular  features — 
often  of  the  Persian  type.  They  arc  skilled  artisans, 

, bankers,  and  merchants,  and  are  remarkable  for  their 
industry',  their  quick  intelligence,  their  aptitude  for 
business,  and  for  that  enterprising  spirit  which  led  their 
ancestors,  in  Roman  times,  to  trade  with  Scythia,  China, 
and  India.  The  upper  classes  are  polished  and  well 
, educated,  and  many  have  occupied  high  positions  in  tho 
public  service  in  Turkey,  Russia,  Persia,  and  Egypt.  Tho 
Armenians  are  essentially  an  Oriental  people,  possessing, 
like  the  Jew's,  whom  they  resemble  in  their  exclusiveness 
and  widespread  dispersion,  a remarkable  tenacity  of  race 
and  faculty  of  adaptation  to  circumstances.  They  are 
frugal,  sober,  industrious,  and  intelligent,  and  their 
sturdiness  of  character  has  enabled  them  to  preserve 
their  nationality  and  religion  under  the  sorest  trials. 
They  are  strongly  attached  to  old  manners  and  customs, 
but  have  also  a real  desire  for  progress  w'hich  is  full  of 
promise.  On  the  other  hand  they  are  greedy  of  gain, 
quarrelsome  in  small  matters,  self-seeking,  and  wanting 
in  stability ; and  they  are  gifted  with  a tendency  to 
exaggeration  and  a love  of  intrigue  which  has  had  an 
unfortunate  influence  on  their  history.  They  are  deeply 
separated  by  religious  differences,  and  their  mutual 
jealousies,  their  inordinate  vanity,  their  versatility,  and 
their  cosmopolitan  character  must  always  be  an  obstacle 
to  the  realization  of  the  dreams  of  the  nationalists.  The 
want  of  courage  and  relf-rcliance,  tho  deficiency  in  truth 
and  honesty  sometimes  noticed  in  connexion  with  them,  are 
doubtless  due  to  long  servitude  under  an  unsytiqiathetic 
Government. 

The  total  number  of  Armenians  is  estimated  at 
2,900,000  (in  Turkey,  1,500,000;  Russia,  1,000,000; 
Persia,  150,000;  Europe,  America,  and  East  Indies, 
250,000). 

See  Abilu.  Geologie  d.  armeniae/ten  Uochianda.  Wien,  1882. 

— Bishop.  Journey*  in  Persia  and  Kurdistan.  Loud.,  1891. — 
Bliss.  Turkey  and  the  Armenian  Atrocities.  Loud..  1596.— 
Biiyck.  Trunseaueaeia  and  Ararat,  4th  ©d.  Load.,  1896. — Du 
CuL'uijOfs.  La  rebellion  annenienue.  Paris,  1895.  — Lars  Its. 
Armenia  and  Europe.  Lord.,  1597. — Muiibay.  Handbook  Jor 
Asin  Mincer.  Loud.,  1895. — Parlv.  Papers.  Turkey,  I.,  1895  ; 
Turkey,  I.,  II.,  1896. — Si'pax.  * * Dio  Verhreitnng  d.  Armenierin 
der  nsUttachrn  Turkci,  u.  in  Transkaakaaien,"  in  Pet.  Mitth.  vol. 
xlii.,  1896. — ToZKR.  Turkish  Armenia  and  Pastern  Asia  Minor, 
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Armentl£re*|  a town  of  Franco,  department 
of  Nord,  arrondissement  of  Lille,  10  miles  W.N.W, 
of  that  town,  on  the  railway  from  Lille  to  Dunkirk. 
It  has  a communal  college  for  boys  and  one  for 


girls,  a national  professional  school,  hospital,  mascara, 
and  small  library.  It  is  an  important  centre  of  textile 
manufactures.  Population  (1896),  26,714;  (1991), 
29,401. 


ARMIES. 


Introductory. 


The  last  quarter  of  the  19th  century  saw  a great  de- 
velopment of  military  forces,  but  no  organic  changes. 
Armies  have  steadily  grown  in  size,  and  the  severe  com- 
petition for  predominance  in  numbers  has  led  to  reduc- 
tions in  the  period  of  service  with  the  colours.  At  the 
same  time  the  principle  of  universal  liability  to  service  has 
b.-en  rigorously  enforced  by  all  the  great  powers  of  Europe. 
Relatively  to  that  of  France  the  population  of  Germany 
has  been  steadily  increasing,  and  the  former  country, 
unless  the  period  of  service  is  still  further  curtailed, 
must  soon  find  its  army  considerably  inferior  in  numerical 
strength  to  that  of  the  latter.  Whether  or  not  such 
further  reduction  is  compatible  with  military  efficiency 
appears  to  be  doubtful.  The  tendency  of  modern  war  is 
to  increase  the  demand  for  careful  training  of  all  ranks, 
and  two  years  of  continuous  military  life  is  barely  sufficient 
to  make  the  average  man  into  a thoroughly  competent 
infantry  soldier,  while  the  technical  branches  of  an  army 
cannot  be  adequately  instructed  in  so  short  a time. 
Systems  of  national  education,  by  developing  the  recejv 
tivity  of  the  recruit  and  sharpening  his  faculties,  have 
undoubtedly  facilitated  military  training ; but  habits  of 
discipline,  the  mutual  reliance  and  mutual  knowledge  of 
officers  and  men,  and  the  many  qualities  necessary  to  the 
making  of  effective  military  bodies,  need  time  for  their 
development.  While,  therefore,  the  standard  of  general 
intelligence  of  a population,  other  national  characteristics 
being  equal,  may  to  some  extent  regulate  the  period  of 
service  necessary  to  ensure  military  efficiency,  there  is 
evidently  a minimum  in  every  case  which  cannot  be 
jiasned  without  danger.  The  relatively  low  intelligence 
of  the  Russian  population'  would  probably  render  it  im- 
possible to  transform  the  recruit  into  a trained  soldier  in 
two  years,  and  in  the  Russian  army,  as  in  the  British, 
the  period  is  long,  compared  w ith  that  accepted  in  other 
great  European  forces.  What  the  irreducible  minimum  is 
iik  any  particular  case  cannot  at  present  be  stated.  There 
have  been  signs  that  the  short-service  system  does  not 
confer  the  solidarity  which  existed  in  the  older  professional 
armies.  The  Franco-German  war  produced  an  almost 
unbroken  scries  of  successes  for  the  German  arms.  The 
sense  of  military  superiority  conferred  by  the  early 
victories  on  the  frontier  and  maintained  by  subsequent 
experience  was  a moral  factor  of  supreme  importance. 
The  system  brought  to  perfection  by  the  Germans  cannot, 
however,  he  said  to  have  been  tested  by  defeat,  and  there 
were  ugly  symptoms  of  panic  during  the  fighting 
around  Metz,  which,  in  less  favourable  circumstances, 
might  have  spread  with  disastrous  results.  Since  this 
war,  the  period  of  service  has  been  reduced  in  both 
Germany  and  France  ; and  while  in  both  countries  careful 
consideration  bus  been  given  to  all  that  is  implied  in  the 
term  organization,  and  the  military  machine,  its  such,  has 
therefore  gained  greatly  in  efficiency,  the  result,  as  affect- 
ing the  solidarity  of  a great  army  in  the  field,  remains  to 
b.*  shown.  Where  the  constitution  of  two  armies  is 
practically  the  same,  and  where  numbers  and  military 
skill  are  practically  equal,  the  issue  of  a contest  would 
turn  upon  the  characteristics  of  the  race  or  of  the  nation. 
On  the  other  hand,  it  is  possible  that  an  army  more 


solidly  constructed  than  those  of  modern  Europe  might  he 
found  to  possess  qualities  of  cohesion  and  of  endurance 
which  would,  to  a great  extent,  compensate  for  numerical 
deficiency.  It  can  only  be  said  with  certainty  that  modern 
war  makes  increasing  demands  upon  military  training  in 
every  branch,  enhances  the  value  of  individual  imlitar) 
capacity,  and  imposes  more  and  more  strain  upon  the 
nerve  and  endurance  of  the  soldier.  At  the  same  time, 
the  race  for  numerical  strength  increases  the  difficulty  of 
obtaining  the  necessary  qualities  without  an  inordinate 
growth  of  military  expenditure  and  a consequent  dislocation 
of  the  machinery  of  civil  life  entailed  when  masses  of  men 
are  called  up  for  periodical  training.  The  problem  of  the 
future  is  to  effect  a satisfactory  compromise  between  these 
conflicting  conditions.  . . 

Military  systems  practically  fall  into  two  categoric*— 
short-service,  or  German  system,  which  is  universal  among 
great  European  powers,  and  which  has  now  extended  o 
Japan ; and  the  militia  system,  which  m England  data 
lack  to  Saxon  times,  and  which  has  whwl  its  m<* 
complete  development  in  Switzerland.  The  first  systco 
aims  at  Bwecping  the  mass  of  the  able-bodiodman 
a nation  into  the  rants  for  a short  period  of  «mtu>iK»« 
training,  followed  by  a long  period  of  furlough  “'1  > 
further  period  of  liability  to  service  in  a national  nxm 
During  the  period  of  furlough  the  soldier  may  be  »«<» 
from  time  to  time  to  the  colours  for  instruction.  T 
militia  Bystem,  on  the  other  hand,  ™P09f*  . 

training  of  six  or  eight  weeks,  followed  b>  ioj 

annual  training  of  the  whole  force  for®  . 
daring  several  years,  and  hy  a further  If"*11”  . 

reserve.  It  ia  evident  that,  if  the  period  < 1?"’?  .1’ 
the  colours  in  the  first  system  is  steadily  ’ 

. must  come  a point  at  which  the  second  .ysteir . inay  pn 
vide  the  best  means  of  military  training.  1. 

not  have  been  yet  reached,  but e autlior.^ 


may  not  have  been  yet  iwcocu  , . - ~ ^ 

watching  present  tendencies,  have  been  , devised 

the  militia  system  may  ultimately  supersede  . ^ 

by  Schamhorst,  with  the  powerful  0{ 

the  military  regeneration  of  Prussia  after  th 

'The  experience  of  recent  years  has  gone 
the  view,  cherished  in  Great  Britain,  that  uu  - ,tf 
is  destructive  of  the  industrial  vigour  of  a nA ' ^ nl(d 

a rigid  system,  relentlessly  applied,  Crfrmmy  bas^  ( 
the  spectacle  of  an  amazing  commere  0f 

It  has  even  been  contended  that  the  ha  ’>  in- 
discipline, and  of  self-reliance  racukated  J* 

training,  wisely  administered,  have  pla)  i a j 

ping  the  German  people  for  the  ~^ked 

upon  which  they  have  entered  with  th  ,i;g[lUnd,  it 

success.  In  face  of  facta  which  cunnv  iSutdcu  of 
will  be  difficult  in  future  to  maintain  that  tne 
compulsory  military  service  necessarily  >"•!*“  , 
dustrial  progress  of  a nation  und  b^»  “P*  jn  Oemui.J 
ization.  The  management  of  public  bu  defence 

and  the  handling  of  great  questions  0 . Military 

stand  in  marked  contrast  to  British  me  io<  rjernwny, 

training,  os  enforced  uj>on  the  best  man  ot  Jjgts 

has  not  benumbed  its  intellectual  vigour,  “ cf 
increased  its  capacity  for  the  ratriotism  thw 

nesa.  Personal  service  is  a higher  test  o J 
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pecuniary  contributions,  and  it  is  not  easy  to  determine 
which  of  the  two  imposes  the  greater  drain  u|>on  national 
resources.  The  British  nation  must  shortly  decide  be- 
tween compulsion  and  greatly-increased  expenditure  ; and 
while  an  army  habitually  required  to  serve  abroad  in  peace 
time  cannot  be  recruited  by  conscription  in  any  form,  there 
is  a growing  tendency  to  believe  that  the  application  of  the 
ballot  for  recruiting  a militia  army  may  be  justified.  The 
just  twenty-fivo  years  have  witnessed  the  results  of  organic 
changes  in  the  British  army  which  began  in  1870.  It 
cannot  be  said  that  these  changes  have  produced  all  that 
wus  claimed  by  their  advocates  or  that  the  criticisms 
exjiended  upon  them  were  entirely  without  foundation. 
The  British  army  has  undergone  a searching  test  in  tho 
South  African  war.  Grave  defects  of  many  kinds  have 
been  plainly  revealed,  and  a strong  demand  for  radical 
reorganization  has  been  the  result. 

The  wars  of  the  past  quarter-century  have  not  provided 
any  specially  striking  military  lessons,  but  all  have  pre- 
sented points  of  interest  and  have  emphasized  the  vital 
importance  of  organized  preparation  in  time  of  peace.  The 
Ru&so-Turkish  war  of  1877-78  illustrated  the  great  defen- 
sive power  of  breech-loading  small  arms,  and  showed  many 
tactical  defects  in  tho  training  of  the  Russian  infantry. 
This  war,  like  the  war  in  South  Africa  of  1899  and  1900, 
was  entered  upon  with  a totally  inadequate  idea  of  the 
military  requirements.  In  both  cases  certain  disabilities 
on  the  part  of  the  opposing  forces — whether  Turks  or 
Boers — gave  time  which  enabled  the  initial  defeats  to  be 
redeemed.  In  the  Servo- Bulgarian  war  of  1885,  the 
militia  army  of  Servia  was  opposed  to  a Bulgarian  force 
organized  on  the  German  principles  and  supplemented  by 
Rumelian  militia.  This  conflict  presented  the  remarkable 
feature  that  the  whole  of  the  superior  officers  of  the  Bul- 
garian army,  being  Russians,  were  suddenly  withdrawn  on 
the  outbreak  of  hostilities.  To  the  personal  leadership  of 
IVince  Alexander,  to  tho  soldierly  qualities  of  the  Bul- 
garians, and  to  the  remarkable  marching  power  of  the 
Rumelian  militia,  the  victory  over  the  Servians  was 
directly  due.  A small-bore  ride  in  the  modern  sense  was 
employed  for  the  first  time  by  the  Servians,  and  the 
Bulgarian  field  artillery  opposed  time  shrapnel  to  common 
shell  with  notable  success.  The  China -Japan  conflict 
of  1894  revealed  in  the  most  striking  way  the  great 
fighting  power  of  the  newly-organized  Japanese  army  and 
the  marked  ability  with  which  it  had  been  prepared  for 
war.  A new  military  nation  may  be  said  to  have,  come 
into  existence,  which  must  play  an  important  part  in  the 
affairs  of  the  Far  East.  The  brief  Squish- American  war 
of  1898  plainly  indicated  the  weakness  of  volunteer 
organizations  and  the  heavy  coBt  entailed  by  want  of 
preparation.  The  small  standing  army  of  the  United 
States  was  not  organized  for  offensive  war ; but  the  ex- 
cellent quality  of  the  troops  averted  disaster  at  Santiago. 
The  Spanish  forces  in  Cuba  showed  little  enterprise  or 
capacity ; but  local  conditions  had  tended  to  deteriorate 
their  military  qualities,  and  they  did  not  fairly  represent 
the  army  of  Spain.  The  principal  result  of  this  war  was 
to  bring  about  the  over-sea  expansion  of  the  United  States. 
This  has  already  entailed  a considerable  increase  in  their 
military  forces.  The  Act  of  Congress  of  February 
1901  authorizes  the  President  to  maintain  a standing 
army  of  100,000  men,  aud  to  raise  local  forces  in  tho 
Philippine  Islands.  In  the  Greco -Turkish  war,  loose 
discipline,  bad  leading,  and  want  of  organization  com- 
bined to  cause  the  collapse  of  tho  Greek  army.  The 
conduct  of  the  campaign  by  the  Turks  proved  that 
progress  had  been  attained  under  German  instruction 
since  tho  conflict  with  Russia ; but  certain  disabilities, 
which  appear  to  be  inherent  in  Turkish  armies,  were  again 


manifested.  Great  Britain  has  been  engaged  in  military 
ojierations  of  a varied  character  in  many  parts  of  the 
world,  thus  receiving  lessons  which  were  not  in  all  cases 
turned  to  full  account  A long  series  of  minor  campaigns, 
beginning  at  Alexandria  in  1882,  ended  at  Khartum  in 
1898.  Two  considerable  ware,  in  Afghanistan  and  on  the 
north-west  frontier,  were  carried  on  by  the  Government  of 
India.  The  South  African  war  severely  strained  British 
military  resources  and  proved  that  the  standard  of  prepara- 
tions had  not  been  adjusted  to  meet  national  requirements. 
No  Power  has,  during  the  jxast  twenty-five  years,  acquired 
experience  of  warlike  ojierations  comparable  in  extent  and 
variety  to  that  which  the  British  army  now  has  at  its 
dhqrtwal.  South  America  has  been  the  scene  of  several 
conflicts,  of  which  the  Chilian  civil  war  of  1891  was,  per- 
haps, tho  most  important  In  this  case  a military  force 
was  organized  ad  hoc  by  a German  expert  aud  equipped 
with  magazine  rifles,  which  were  used  for  tho  first  time  on 
a largo  scale. 

The  period,  regarded  as  a whole,  has  been  marked  by  a 
great  expansion  of  military  forces  and  by  successive  and 
costly  re-armaments,  both  of  artillery  and  infantry.  Great 
attention  has  been  generally  devoted  to  organization  and 
all  that  is  implied  in  preparation  for  war.  The  armies  of 
to-day  are  larger,  better  equipped,  and  more  carefully 
trained  than  previously  ; and  except  in  Italy,  and  possibly 
in  Russia,  there  are  no  clear  signs  that  the  burdens  of 
military  service  and  of  military  expenditure  are  at  present 
pressing  with  unbearable  severity  upon  the  population  of 
Europe.  (°*  8*  °*) 

British  Army. 


The  moment  at  which  the  following  article  was  com- 
pleted (November  1901)  was  necessarily  an  exceptional  one 
in  the  history  of  the  British  army.  The  whole  Ricnitimj 
system  of  administration  which  was  introduced  and  con- 
after  1870  had  undergone  many  modifications,  ot 

and  was  about  to  undergo  many  more. 

In  its  general  features,  nevertheless,  the  recruiting  system 
remained  that  which  was  introduced  by  Mr  Cardwell  in 
the  years  following  1870.  It  was  adopted  in  the  belief 
that  a much  larger  number  of  recruits  could  bo  obtained 
if  they  had  the  option  of  leaving  after  a comparatively 
short  period  with  the  colours.  It  was  assumed  that  after 
three  years1  service,  at  all  events  iu  the  infantry,  a man 
had  learnt  all  that  he  was  likely  to  learn,  and  that  it  was 
more  economical  for  the  country  after  that  time  to  pay 
him  for  some  years  a Bmall  retaining  fee,  and  call  him  up 
only  for  war.  Tho  necessity  of  sending  troops  to  India 
and  to  distant  British  colonies  did  not  admit  of  a strict 
application  of  this  principle  to  the  whole  army.  Whilst* 
therefore,  the  Guards,  who  do  not  serve  during  peace  tune 
in  distant  jiarts  of  the  empire,  and  the  Army  Service 
ConwL  which  requires  largo  expansion  for  war  and  is 
not  required  in  India  which  has  its  own  transport  and 
supply  demrtment,  have  now  for  a long  jwnod  been 
enlisted  for  three  years  with  the  colours  and  nine  years 
in  tho  Reserve, — tho  Line,  the  Artillery,  and  the  Cavalry 
are  mostly  enlisted  for  sewn  years  with  the  colours  and 
five  more  in  the  Reserve.  From  time  to  time,  however, 
enlistment  for  the  line  for  three  years  has  been  allowed 
concurrently  with  the  longer  period.  .....  , 

The  pay  of  the  soldier  has  been  slightly  improved. 
First  he  was  given  in  1876  an  allowance  known  os 
“ deferred  pay.”  A daily  addition  to  his  pay  of  2d.  a day 
was  credited  to  him  in  hia  accounts;  but  he  was  not 
entitled  to  receive  it  till  ho  took  his  discharge  There 
was  a considerable  conflict  of  evidence  as  to  whether  the 
money  was  valuable  to  the  soldier  in  enabling  him  to 
start  in  civil  life,  or  whether  it  was  merely  wasted.  Tho 
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vast  preponderance  of  the  evidence  of  noncommissioned 
officers  and  men  was  in  its  favour.  There  was,  however, 
a strong  demand  that  the  soldier  should  lie  given  not 
only  a free  ration  of  meat  and  bread,  as  he  had  had  for 
many  years,  but  that  all  his  food  should  be  provided  for 
him.  The  promise  of  a free  ration  was  said  to  create  the 
false  impression  that  the  men  would  have  nothing  to  pay 
for  their  food,  whereas  a stoppage  was  made  from  their 
jiay  to  provide  groceries.  In  1899,  therefore,  an  allow- 
ance of  3d,  was  granted  to  provide  what  was  absolutely 
necessary  for  the  whole  messing.  At  the  same  time  the 
deferred  pay  ceased  for  those  who  accepted  the  messing 
allowance.  Men  serving  when  the  change  was  made  were 
allowed  to  choose  whether  they  would  prefer  the  free 
messing  or  the  deferred  pay.  Some  chose  one,  some  the 
other.  The  actual  conditions  of  service  in  these  circum- 
stances are  as  shown  in  Table  C. 

Another  change  lias  gradually  been  introduced.  The 
canteens,  which  were  formerly  let  out  to  tenants,  and 
became,  in  fact,  regulated  public-houses  and  grocery  shops 
within  the  barracks,  have  been  placed  under  the  manage- 
ment of  a committee  of  officers,  and  are  worked  for  the 
benefit  of  the  men.  Where  they  are  well  looked  after 
very  large  profits  accumulate.  These  are  employed  partly 
in  adding  to  the  comfort  of  the  men's  messes,  partly  in 
providing  for  emergencies,  such  as  when  the  men  are  sent 
out  on  an  early  movement  and  require  breakfast  before 
they  start,  or  on  the  sudden  arrival  from  abroad  or  from  out- 
stations  of  i«arties  of  men  or  of  their  families.  In  various 
other  ways  the  money  is  used  to  provide  for  contingencies 
that  can  hardly  be  dealt  with  at  the  public  expense,  such 
os  the  provision  of  cricket  and  football  implements. 

Private  benevolence  has  added  greatly  to  the  comfort 
of  the  soldier.  Soldiers’  “ Homes  ” and  “ Institutes,”  set 
up  by  private  subscription,  give  an  opportunity  for  well- 
conducted  entertainments  and  for  quiet  reading  and 
writing  such  an  would  not  be  possible  in  the  barrack-room.  • 
Some  of  the  best  of  these  are,  in  fact,  excellent  clubs, 
with  good  hot  and  cold  water  baths,  billiard-rooms,  and 
halls  for  concert  and  other  performances. 

Tho  effect  of  the  short-service  system  has  been  neces- 
sarily to  throw  annually  upon  civil  life  a very  much 
larger  number  of  men  seeking  employment  than  was  tho 
case  formerly.  It  was  .some  time  before  adequate  agencies 
for  assisting  the  men  in  this  respect  were  brought  into 
existence,  but  tin  the  whole  the  machinery  is  now  very 
complete.  Partly  through  the  colonels  of  brigade  districts, 
partly  through  the  officers  of  the  recruiting  department, 
partly  through  tho  organizations  which  have  been  estab- 
lished in  most  well-managed  regiments,  the  men  havo 
much  help  from  the  army  itself  in  obtaining  situations. 
The  “National  Society  for  the  Employment  of  Soldiers” 
and  tho  “ Soldiers’  Help  Society  ” liave  agencies  which 
spread  into  every  district  of  the  country.  Moreover,  tho 
earlier  age  at  which  soldiers  now  leave  the  army  1ms  this 
effect,  that  most  of  them  have  ] Mi  rents  or  other  near  rela- 
tives still  alive,  many  of  whom  arc  in  regular  employment, 
or  are  able  to  assist  the  men  in  obtaining  situations!  The 
“Soldiers’  and  Sailors’  Families  Association,”  with  an 
agency  in  every  garrison,  is  most  useful  to  the  married 
soldier  during  peace  time.  During  the  strain  of  the  South 
African  war  it  was  invaluable. 

Altogether,  the  “conditions  of  service”  of  the  well- 
conducted  soldier,  though  they  stiff  leave  much  to  be 
desired,  are  beyond  all  comparison  better  than  those  of  any 
army  except  that  of  the  United  States,  in  which  the  rates 
?*  pay  are  incomparably  higher,  although  in  other  respects 
the  physical  comfort  of  the  men  is  not  so  carefullvt.ro- 
vided  for.  In  civil  life  a man  has  to  pay  for  his  own  hair 
being  cut  and  for  repairs  to  his  clothing,  but  he  docs  this 


at  his  own  good  pleasure.  The  orderly  appearance  of  the 
soldier  is  a necessity  of  discipline,  and  undoubtedly  tbs 
fact  that  these  minor  payments  are  not  natters  entirely  of 
his  own  option  gives  colour  to  an  idea  that  when  he  Iua 
to  pay  for  them  he  has  not  had  the  whole  of  the  cadi  he 
expected.  It  is  not  a question  of  a broken  promise 
to  him,  but  the  system  will  probably  be  modified  in  its 
working. 

Tho  test  of  an  army  is  not  peace,  but  war.  Gauged  by 
that  standard  it  is  not  too  much  to  say  that,  relatively  to 
the  facility  with  which  the  British  empire  is  - . 

able  to  provide  men  for  war  on  a large  scale,  the 
supply  of  officers  has  failed.  The  ordinary  sources 
of  the  supply  of  officers  to  the  army  during  peace  time 
are,  as  they  have  been  for  many  years,  Sandhurst  College 
for  those  of  the  Cavalry,  Guards,  and  Infantry  of  tho  line; 
Woolwich  for  the  Artillery  and  Engineers;  and,  as  a farther 
source  of  supply  for  all,  the  Militia.  In  addition,  a certain 
number  of  commissions  are  given  in  all  branches  of  die 
service  to  cadets  of  the  Koval  Military  College  at  King- 
ston, Ontario,  and  to  other  colonies,  while  a few  are  given 
to  men  from  the  ranks.  Commissions  have  during  tie 
war  in  South  Africa  been  given  freely  through  universities, 
public  schools,  and  other  institutions. 

During  jieaco  time,  as  will  be  seen  when  we  speak  of 
“ the  organization  of  the  higher  units  for  war,”  the  sufo 
necessary  for  these  and  for  the  “ lines  of  communication 
in  the  field  have  not  been  maintained.  The  loss  « 
officers  in  war  is  enormous.  The  consequence  has 
that  everywhere,  whether  in  the  field  or  at  honx\  tftc 
supply  of  officers  lias  been  wholly  inadequate,  and  the 
battalions  and  regiments  have  been  left  deplorably  short 
At  home,  when  it  was  necessary  to  create  new  units,  the 
men  could  be  obtained,  but  officers,  especially  experience 
captains  and  subalterns,  were  wanting.  A nominal  re- 
serve of  officers”  existed  in  the  sense  that  officers  who 
had  retired  on  their  pensions  were  liable  to  be  recalled  o 
service;  but  changes  in  army  training  have  proceed 
with  immense  rapidity  of  lato  years,  and  when  officers 
who  lmd  left  the  army  for  some  years,  returned  to  it  tm  y 
found  the  conditions  to  which  they  hud  been  iccwtaw* 
greatly  modified.  Captains  and  inajors  who  return 
those  ranks  were  the  contemporaries  in  age  of  men  w 
occupied  the  higher  ranks  in  the  army.  . ... 

The  disproportion  between  the  officers  with  the  J>n  i- 
army  in  this  and  in  former  times  may  be  best  shown  • 
—In  1815,  at  Waterloo,  Seton’a  famous  battalion,  ato* 
1000  strong,  had  forty-two  subalterns  on  parade;  m me 
battle  its  front  wTas  never  more  than  about  500  paces- 
1901  a garrison  of  5800  men  at  Woolwich  had  lor  son* 
months  seventeen  captains  and  subalterns,  all  tol  , ° w 
ten  were  second  lieutenants  too  young  to  serve  on  a 
martial.  At  Driefonteiu  (10th  March  lJOO)tbe  > 
eluding  regimental  staff,  had  one  officer  per  coin; 
Companies  often  covered  more  than  1000  yards. 

A very  large  number  (2700)  of  second  lieutenan 
commissioned  during  the  Boer  war.  Man)  0 . 

from  the  universities,  from  tho  Colonies,  from 
technical  colleges,  were  men  of  an  cxoellcn  - 
but  they  have  for  the  most  part  (except  °*  0f 
Kingston)  had  no  previous  military  training, 
them  were  twenty-.!*  yean,  of  age.  So  far  a*  the, ^ 
prospects  are  concerned  this  is  a serious  mat  r,  * ’ 

in  order  to  keep  the  various  ranks  of  officers  young 
to  be  fit  for  their  work,  the  rule  now  is  that  a^  ^ 
Captain  (unless  he  is  a brevet-major)  must  retire  at  4^  T***8  * 

A major  .... 

Lieu  tenant -colonel 
Colonel .... 

Major-general  . . 

Lieutenant-general  or  General 
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An  a rule  this  is  a scale  which  corrects  itself  to  some 
extent,  since,  if  promotion  has  for  a time  been  very  slow, 
many  men  in  the  senior  ranks  have  to  retire,  and  wore 
rapid  promotion  is  given  to  the  juniors.  The  effect  of  a 
war  on  so  largo  a scale  as  that  iu  South  Africa  is  to  upset 
this  condition.  Large  numbers  of  officers  in  the  senior 
ranks  are  relatively  young.  The  accession  of  the  immense 
number  of  subalterns  of  the  same  age  as  those  much 
senior  to  them  will  force  these  junior  officers  out  of  the 
service  in  large  numbers.  The  circumstances  for  some 
years,  therefore,  will  be  very  exceptional. 

As  regards  the  general  question  of  the  supply  of  officers, 
it  must  be  realized  that  one  of  the  exceptional  advantages 
of  Omit  Britain  as  a military  power  is  that  it  ])okkcssch  a 
larger  class  of  the  type  from  which  effective  officers  can 
be  drawn  than  any  other  country.  What  restricts  the 
supply  for  war  is  solely  that,  as  a question  of  economy, 
the  policy  of  Great  Britain  has  always  been  during  peace 
time  to  reduce  to  a minimum  the  number  of  officers 
actually  employed.  Many  posts  are  occupied  by  officers 
who  are  borne  on  the  strength  of  their  regiments  and 
counted  as  if  they  were  effective.  The  result  of  not  main- 
taining during  peace  time  the  staff  appointments  required 
for  war,  and  of  filling  a considerable  projxirtion  of  those  that 
are  maintained  with  officers  who  are  thus  counted  twice,  is 
obviously  to  leave  a very  small  proportion  of  the  men  who 
might  utilized  available  for  war.  Very  large  numbers 
of  officers  are  “sjtecially  employed  ” in  all  parts  of  the 
empire.  These  cannot  be  recalled  for  a wur  in  a jjarticular 
part  of  it  They  are  borne  on  the  lists  of  certain 
regiments  as  subalterns  or  captains,  and  after  a time  they 
are  “seconded,”  that  is  to  say  that,  their  names  being 
placed  in  italics,  their  places  are  tilled  up  by  the  pro- 
motion of  other  officers.  They  retain  their  position  in 
the  regimental  list,  and  may  or  may  not  at  some  time  or 
other  Isj  brought  bock  into  the  regiment.  The  demands 
of  the  stiff  in  such  a campaign  as  that  in  South  Africa 
are  so  enormous  that  the  same  process  lias  necessarily  been 
applied  to  fill  it.  The  effect  is  that  there  are  many 
regiments  of  which  the  nominal  establishment  is,  say, 
twelve  captains,  which  actually  bear  on  their  lists  twenty- 
four,  of  whom  twelve  are  thus  “seconded.”  The  whole 
subject  is  undoubtedly  one  that  requires  immediate 
attention. 

Since  1870  enormous  reductions  have  been  made  in 
the  numbers  of  the  higher  ranks  of  the  army.  Thus, 
excluding  the  Indian  army,  which  had  its  own  list  in 
1870,  and  the  Indian  Staff  Corps,  which  as  to  officers  was 
the  correiqjondmg  body  in  1901  — 

The  luivo  been  reduced  from  71  to  10. 

Thu  Lieutenant-generals  „ 115  ,,  25. 

Major  guiieml*  „ 188  ,,  71. 

At  the  same  time  the  pay  of  all  the  higher  appointments 
in  the  army  has  been  greatly  reduced.  In  the  first  place, 
the  colonel  - commundautships  (worth  per  annum  £1800 
for  a general  from  the  Household  cavalry,  £2000  for 
a general  from  the  Foot  Guards,  £1000  for  infantry, 
£994  for  the  Artillery,  and  £990  for  the  Engineers) 
have  all  been  abolished.  These  formerly  were  held  in 
addition  to  the  j»ay  of  the  higher  appointments.  The 
actual  pay  of  the  higher  appointments — commander-in- 
chief,  adjutant-general,  quartermaster-general,  governors 
of  Woolwich  ami  Sandhurst,  Ac.— have  all  been  reduced 
by  many  hundreds  a year  each.  It  will  be  seen,  therefore, 
that  from  the  increase  of  the  army  contemporary  with 
these  reductions  in  the  higher  ranks,  the  transference  of 
expenditure  from  the  higher  to  the  lower  ranks  has  been 
large,  and  that,  aetuarially,  from  the  great  increase  in  the 
number  of  junior  officers,  the  prospects  held  out  to  an  officer 


I E S 641 

of  reaching  the  higher  ranks  have  been  greatly  reduced. 
A royal  warrant,  which  came  iuto  operation  on  1st  January 
1901,  still  further  reduced  the  higher  ranks.  From  that 
date  no  promotion  from  major-general  to  lieutenant  general 
was  to  take  place  except  as  a reward  for  distinguished 
service  in  the  field  or  to  fill  an  actual  appointment.  As 
the  number  of  appointments  held  by  lieutenant-generals 
had  been  much  reduced,  this  further  reduced  the  number 
of  lieutenant-generals  to  fourteen. 

It  follows  inevitably  from  the  fact  that  officers,  other 
than  regimental  officers,  have  not  hitherto  during  {xoi-e 
time  been  employed  in  the  positions  which  they  will 
occupy  in  war,  that  they  have  not  nearly  all  been  trained 
in  the  specific  duties  of  those  jxMutions.  The  staff  is 
trained  at  the  “ Staff  College  " as  far  as  that  is 
jwssible  without  the  discharge  of  the  actual 
functions  that  have  to  be  learnt.  The  number 
of  officers  that  gain  this  functional  training  is  very' 
small.  There  is  a great  standing  camp  at  Aldershot  which 
normally  in  {icace  time  has  had  the  staff  for  one  cavalry 
brigade,  for  three  infantry  brigades,  and  for  one  “ brigade 
division  ” of  horse  with  two  of  field  artillery,  besides 
the  standing  staff  of  the  district  These  numbers  have 
been  usually  increased  during  the  drill  season,  partly  by 
bringing  in  from  other  statious  regular  trooi*i,  and  partly 
by  the  addition  of  large  bodies  of  militia  and  volunteers. 
All  branches  of  the  service  go  through  a regular  course  of 
regimental  training  each  year.  This  is  specially  designed 
to  give  each  company-commander  of  an  infantry  battalion, 
each  squadron  - commander  of  a cavalry  regiment,  the 
opportunity  of  working  up  his  unit  before  the  whole  are 
brought  together  for  work  under  the  lieutenant-colonel 
commanding  the  battalion  or  regiment.  The  several  bat- 
talions, regiments,  batteries,  companies,  and  squadrons  are 
inspected  by  their  commanding  officers  and  by  the  generals 
under  whom  they  are  serving.  There  is  also  a special  tech- 
nical inspection  for  the  Cavalry  and  Army  Service  Corps 
by  the  inspector-general  of  Cavalry,  and  for  the  Artillery 
by  the  generals  of  Artillery  at  Aldershot,  Woolwich,  and 
Portsmouth.  Musketry  instruction  lias  of  late  years  been 
given  under  the  general  su|>erintendcnce  of  musketry 
instructors  and  the  supreme  regulation  of  the  head  of  the 
school  at  Hythe,  but  in  detail  by  the  captains  of  com- 
panies. This  has  been  a great  improvement  in  the  train- 
ing of  the  officers  themselves.  The  competition  between 
battalion  and  battalion  and  between  company  and  company 
has  been  keen. 

Between  each  rank,  from  subaltern  to  captain,  from 
captain  to  major,  up  to  tho  rank  of  lieutenant-colonel,  an 
officer  is  required  to  pass  an  examination  before  a board 
of  officers,  who  have  to  certify  that  he  is  fit  for  promotion. 
The  examinations  involve  answers  on  paper  and  also  the 
handling  of  troops  on  ground.  As  a rule,  all  the  paper 
questions  are  only  such  as  an  officer  might  actually  havo 
to  deal  with  when  in  command  of  troojw.  Thus  the 
system  of  “training,”  apart  from  special  arms,  has  con- 
sisted rather  in  ascertaining  that  officers  have  trained 
themselves  than  in  any  very  systematized  method  for 
giving  them  that  training.  The  “ Staff  College,”  the 
“ Ordnance  College,”  each  train  special  classes  of  officers. 
Officers  on  the  staff  are  detailed  for  “garrison  instruction,” 
but  iu  the  main  the  training  has  depended  on  battalion 
commanders,  the  effect  being  afterwards  tested. 

The  training  of  men  is  mainly  involved  in  and  con* 
nccted  with  that  of  the  training  of  officers ; but  it  is 
necessary  to  add  that,  in  the  recruit  stage  of  Tralala 
late  years,  the  most  important  change  has  been  af  WCB, 
the  large  development  of  gymnastic  interaction 
on  a methodical  system,  devised  for  the  development  of 
the  several  parts  of  the  body.  The  tendency  has  been 
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more  and  more  to  substitute  this  for  what  used  to  be 
known  as  44  setting  up " drill,  which  was  too  formal  for 
modern  requirements,  and  did  not  combine  the  suppleness 
with  the  smartness  needed  for  military  purposes  nearly 
so  well  as  the  modern  gymnastic  course.  Moreover,  since 
one  of  the  great  objects  of  modern  training,  both  for  officers 
and  men,  is  to  carry  organization  in  working  down  into 
the  smallest  fractions  of  an  army,  the  training  of  com* 
paratively  small  gymnastic  squads  in  orderly  movement 
by  their  own  company  officers  affords  important  facilities 
for  this  purpose. 

Shortly  before  the  beginning  of  the  Boer  war,  in  the 
course  of  1897,  the  cavalry  underwent  a new  organization. 

Two  cavalry  regiments  had  been  desjiatched  to 
</2nwd*  South  Africa.  There  were  then  left  in  the  United 
tpccUi  Kingdom  eight  regiments  on  a higher  establish- 
rraiaiag  mL'nt  and  eight  on  a lower,  which  were  each  by 
ot  cavalry.  organization  made  up  into  three  service 
squadrons  and  one  reserve  squadron.  The  higher  estab- 
lishment regiments  had  670  men  and  465  horses  each,  the 
lower  555  men  and  343  horses.  The  1st  cavalry  division 
was  composed  of  five  regiments  on  the  higher  establish- 
ment and  a composite  regiment  of  household  cavalry. 
The  6th  regiment  of  line  cavalry  was  detailed  as  corps 
cavalry  for  the  1st  army  coqw.  Each  squadron  was  140 
strong  including  officers.  The  object  of  this  reorganiza- 
tion was  to  enable  the  regiments  to  start  on  a campaign 
without  drawing  on  other  regiments  for  non-commissioned 
officers  and  men.  When  the  regiments  went  abroad  the 
“ reserve  squadrons  ” left  behind  became  in  fact  each 
regimental  depots.  There  are  always  about  200  “non- 
grooming  ” men  in  a cavalry  regiment  required  for  various 
purposes,  so  that  this  proportion  of  horses  to  men  was 
deliberately  arranged.  During  the  war  a great  strain  was 
thrown  on  the  44  reserve  squadrons.*'  As  recruits  and  re- 
mounts were  poured  into  them  they  virtually  came  to  be, 
in  point  of  men  aud  horses  to  he  trained,  equal  in  numbers 
to  a cavalry  regiment.  The  supply  of  officers  and  non- 
commissioned officers  and  the  44  office  " were  wholly  inade-  | 
quate  for  dealing  with  such  numbers.  There  can  be  little 
doubt  that  considerable  modification  will  necessarily  be 
made  in  this  provision  for  any  future  emergency. 

The  Boer  war,  in  which  the  power  of  the  new  weapons 
made  itself  so  conspicuous,  has  naturally  led  to  much 
discussion  as  to  the  future  role  of  cavalry.  There  is  a 
disposition  to  assume  that  cavalry  should  abandon  its  old 
position  of  looking  upon  manceuvring  facility  and  the 
arm*  blanche  as  its  ruling  metier,  and  should  become, 
like  the  American  cavalry  of  the  civil  war,  a manoeuvring 
mounted  infantry.  It  is,  however,  premature  to  draw  con- 
clusions from  the  incidents  of  a very  exceptional  struggle, 
and  until  the  question  can  be  more  fully  discussed  it 
should  not  be  prejudged.  On  one  point  all  the  experi- 
ence of  the  past  may  doubtless  be  trusted.  It  is 
necessary  to  decide  definitely  whether  cavalry  is  to  rely 
on  a knowledge  of  ground,  on  horsemanship,  skill  in 
manoeuvring,  and  the  arme  blanche,  or  whether  it  is  to 
trust  to  dismounted  fire.  To  train  men  l*oth  to  charge 
home  and  to  believe  in  victory  in  so  doing,  and  at  the 
f«ame  time  to  think  that  their  only  safety  lies  in  dis- 
mounted fire,  is  a contradiction  in  terms.  It  would  be 
wholly  contrary  to  human  nature  if  such  training  proved 
successful.  That  cavalry,  if  in  the  proper  use  of  their  arm 
they  are  to  act  effectively,  must  lx*  supported  and  aided  by 
mounted  infantry,  is  not  a new  experience,  though  it  has 
l**m  much  emphasized  by  the  South  African  war.  The 
immense  numbers  of  mounted  men  ultimately  employed 
w»,re  a necessary  consequence  of  the  peculiar  nature  of  the 
contest,  and  not  necessarily  a certain  element  of  future  war 
unuer  normal  conditions. 


The  changes  of  late  years  both  in  the  organization  and 
training  of  artillery  have  been  very  numerous.  In  the  first 
place  the  old  44  royal  regiment " has  been  divided  Afiltkfy 
iuto  two  distinct  branches,  so  that  the  promotion 
of  officers  is  no  longer  carried  out  in  ooe  long  list.  The 
officers  for  the  field  and  horse  artillery  stand  now  on  ote 
seniority  list  for  promotion,  the  garrison  and  mountain 
batteries  on  another.  Within  each  branch  important 
changes  of  organization  have  been  also  made.  In  the 
field  branch  of  the  regiment,  both  for  “field"  and 
44  horse  ” artillery,  the  battery  is  no  longer  tb?  one 
44  unit " for  all  purposes.  A lieutenant-colonel’s  cotmmnd, 
which  for  the  present  bears  the  anomalous  name  of  a 
44  brigade  division,”  has  been  created.  It  consists  of  a 
group  in  the  horse  artillery  of  two,  in  the  field  artillery 
of  three  batteries.  As  yet,  the  organization  is  w* 
carried  to  its  logical  conclusion.  The  lieutenant-cotootb 
belong  to  particular  stations,  the  batteries  move  two 
station  to  station.  Thus  the  elements  (Wnpojmg  U* 

“ brigade  divisions  " are  continually  changing. 

the  “staff”  of  the  brigade  division  is  only  formed  by 

taking  officers  from  the  batteries  temporarily  attached  to 

the  command.  It  is  much  to  be  hoped  that  this  mj 

soon  be  modified,  and  a beginning  has  been  made  by  the 

appointment  of  warrant  officers  as  seigeauU-major  <*  » 

brigade  division.  For  the  training  of  the  hone  and  fill 

artillery  a large  area  of  ground  on  the  wild  open 

of  Dartmoor,  near  Okehampton,  has  for  some  j 

utilized.  A similar  school  has  been  started  at  Glen  M 

in  Ireland.  There  it  is  possible,  to  a Urge  exteo*, 

combine  the  actual  firing  with  service  anunumumutte 

bursting  of  shells  and  the  practice  at  dummies 

ing  artillery,  cavalry,  and  infantry',  with  trainings  ■£ 

changes  of  formation  and  field  movements.  ^ 

purposes  the  brigade  divisions  mo\e  oge 

Lined  together.  Auclaborate  system 

has  been  worked  out  in  order  to  bring  the  „ ePm. 

buttery  completely  under  the  control  11  " , 

i nanding  the  battery,  » that  the  ofer  ^ 

brigade  division  may  be  able  to  use  his 

poses  as  may  be  required  by  the  generals 

During  the  Vinter  and  early  months  of  the 

batteries  are  trained  in  elementary  work 
stations.  During  the  summer  the 
practical  effect  to  the  training  eithe  > I j 
Okehampton,  or  if  there  be  not  tune 
then  some  liave  hitherto  been  sent  > 

A new  training  grmmd  haa  been “t*  lctuii  firing 
cently  purchased  at  Salisbury.  There  ■ M 
with  service  ammunition  la  combined  . ,je  fcii 

merits.  This  promises  to  %?^Llv  with  fc 

artillery  school  the  army  poasesses.  • ^ ^ 

garrison  artillery,  a much  more  perk  . ^ 0{  * 

devised  for  the  regulation  and  P™'  rt;nery  with'3 
fortress.  The  whole  personnel  of  “e  ‘T‘^.c„te 
coast  fortresses  is  now  organized  *>  taken  up 

brought  to  bear  upon  the  positions  j ti(,n  inftni 
by  a hostile  fleet.  The  inrention  »d  adoi,^  ^ 

ments  known  as  “position  finders  a precis** 

finders  » enables  the  tiro  to  be  directed  a ^ 

upon  given  spots  likely  to  be  I®**1*1  /.i„r„Le  depend  «» 
extent  the  actual  organization  of  tb  ^nizstioo  “I 

the  special  nature  of  the  fortress.  ^ ^ roUjt 

the  defence  of  a fortress  like  Cii  ra  . nlK-l  aUCb » 
obviously  differ  from  that  of  a , jQ  get*!*! 

gives  approach  to  the  harbour  of  ^ British 

terms  the  manning  of  the  sea-board  g filler*,  •id* 
islands  depends  upon  militia  iuia  vo  mi  4rt:jWy  ami  * 
only  a small  stiffening  of  regular  gam-  j Th* 

proportion  of  officers  of  the  royal  garriso 
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militia  and  volunteer  artillery  are  periodically  trained  in  , consists  in  a most  valuable  combination  between  manrenv- 
the  different  works  to  which  they  are  assigned  A practice  ring  to  take  up  the  right  position  from  which  to  bring 
school  for  the  garrison  artillery  has  been  established  at  fire  to  bear,  and  the  actual  shooting  at  dummies  placed 
Lydd,  but  the  various  coast  fortresses  themselves  carry  to  represent  different  bodies  of  troops  arranged  so  that 
out  regular  practice  with  service  ammunition.  they  can  be  made  to  appiear  unexpectedly  in  a position 

It  is  one  of  the  peculiar  characteristics  of  the  service  previously  unknown.  Further,  the  combination  between 
of  the  British  army  that,  from  the  extent  and  dispersion  drill  manoeuvres  and  shooting  has  been  improved  by 
tafaatry.  emP*re  °Ver  the  world,  it  is  almost  always  requiring  the  actual  orders  for  all  firing  to  be  given 

at  war  on  a greater  or  less  scale.  If  the  temple  during  the  course  of  drill  manoeuvres  in  such  a way  as 
of  Janus  were,  as  an  indication  of  p*ace,  closed  for  one  to  determine  the  object  to  be  fired  at,  the  range,  and  the 
year,  it  would  have  the  next  to  be  optened  at  four  doors  nature  of  the.  fire.  Nevertheless,  recent  experience  makes 
for  four  different  wars.  Thus  in  1900,  independently  of  it  almost  certain  that,  under  the  present  conditions  of 
Indian  frontier  expeditions,  of  which  there  were  more  than  war,  almost  all  firing  will  become  individual  and  inde- 
one  in  the  year,  Great  Britain  had  war  in  the  Egyptian  pendent.  The  purchase  of  a large  area  of  ground  near 
Sudan,  war  on  the  West  Coast  of  Africa,  two  expeditions  Salisbury  has  given  seopie  for  manoeuvres  on  a much  larger 
in  East  Africa,  and  war  in  China,  whilst  the  war  in  South  scale  than  w’as  possible  formerly.  As,  independently  of 
Africa  was  going  on.  The  practical  training  of  the  British  this,  an  Act  has  been  passed  to  give  facilities  for  the 
infantry  more  than  that  of  any  other  army  is  necessarily  carrying  out  of  manoeuvres  on  varied  ground  to  be  chosen 
affected  by  this  fact.  Not  only  are  the  experiences  from  time  to  time,  it  is  to  be  hopied  that  when  events 
through  which  officers  and  men  pmas  in  these  wars  very  at  home  resume  their  normal  course,  annual  manoeuvres 
important  in  their  effect  on  the  preparation  which  they  may  be  carried  out  in  different  parts  of  the  country.  The 
give  for  future  w'ar,  but  they  have  a great  influence  on  system  of  training  at  present  consists  during  the  winter 
the  piermanent  training  of  the  army,  and  especially  of  in  regularly  graduated  route-marches,  accustoming  the 
the  infantry,  during  peace  time.  Now  even  in  this  one  troops  to  carry  their  equipment  and  arms  for  long  dis- 
year,  1900,  no  two  of  the  wars  were  alike  in  their  circum-  tances.  At.  the  same  time  indoor  and  barrack -yard  in- 
stances ; and,  unless  the  comparison  be  made  l*?tween  some  struction  is  given  in  elementary  duties,  in  the  puinciples  of 
two  Indian  frontier  expeditions,  hardly  in  the  thirty  wars  scouting  and  protection  on  the  march,  and  in  such  other 
of  the  thirty  years  1870-1901  would  it  be  pjossible  to  find  matters  as  may  tend  to  interest  the  men  in  their  work, 
two  of  which  the  tactical  conditions  were  identical.  In  such  as  the  nature  of  their  weapons,  accounts  of  what  the 
these  circumstances  the  actual  views  which  dominate  British  battalion  has  done  in  the  field,  and  of  other  incidents  of 
schools  of  training  are  apt  to  be  modified  considerably  by  [ war.  In  the  spring  each  company  in  succession  is  relieved 
the  most  recent  experience.  This  modification  finds  ex-  | of  all  other  duties  in  order  that  it  may  go  through  a 
pression  to  some  extent  in  the  successive  drill  books  which  course  of  systematic  instruction  under  its  company  officers, 
we  issued.  It  is  in  reality  much  more  important  in  its  After  the  different  companies  have  been  inspected  by  the 
influence  through  the  decisions  given  by  umpires  and  the  lieutenant-colonel  and  employed  against  one  another  in 
comments  on  field  days.  The  influence  of  the  cxpierieueo  minor  field  days,  the  battalion  is  worked  together  as  a 
of  the  great  war  between  France  and  Germany  in  1870  whole.  At  Aldershot,  the  Curragh,  and  at  special  camps, 
showed  itself  in  the  training  of  the  British  army  for  some  the  brigades  of  infantry  are  then  worked  together,  after 
years  in  a much  more  opien  order  of  fighting,  in  the  which  the  training  ceases  to  be  arm  training  and  becomes 
continual  study  of  ground  with  a view  to  cover,  and  in  that  of  the  combined  arms.  In  principle,  and  according 
careful ly-arranged  turning  movements.  The  influence  of  to  the  instructions  issued  from  headqtiarters,  all  training 
wars  in  which  Zulus  and  Mahdists  showed  the  power  of  is  conducted  on  the  principle  of  giving  great  latitude  to 
determined  attacks  pushed  home  regardless  of  loss,  had  the  company  commanders,  accustoming  them  to  decide  for 
its  effect  on  our  training  in  a tendency  to  encourage  themselves,  and  to  train  the  subordinates  under  them  to 
frontal  attacks  provided  that  a certain  numerical  superiority  exercise  similar  responsibility.  In  practice  it  is  to  be 
was  attained  at  a given  point.  The  actual  training  im-  feared  that  old  habit  and  military  conservatism  have 
parted  at  any  given  period  in  the  camps  at  Aldershot  or  tended  to  keop>  all  responsibility  and  power  too  closely 
Salisbury  has  oscillated  much  betweeu  these  extremes,  in  the  hands  of  the  lieutenant-colonel.  Probably  one  of 
The  trainiug  of  the  other  arms  being  largely  dependent  on  the  most  important  effects  of  the  South  African  war  will 
the  principles  adop>ted  for  infantry  in  defence  and  attack,  be  to  bring  before  the  eyes  of  the  army  the  indispensable 
it  is  safe  to  say  that  there  is  this  necessary  contrast  necessity  of  training  all  officers  to  exercise  an  increased 
between  the  adequate  training  of  the  British  army  and  responsibility.  In  any  case  training  for  war  depends 
that  of  any  other  European  Power,  that  with  the  British  much  more  upon  the  spirit  which  in  these  respite 
army  the  officers  at  least,  and  to  some  extent  the  men,  require  animates  an  army  than  upon  any  formal  regulations, 
to  he  prepared  for  many  varied  circumstances  and  condi-  The  special  training  of  the  Engineers  is  mainly  given 
tions,  whereas  in  the  training  of  other  European  armies  at  Chatham,  anil  embraces  a very  great  variety  of  subjects* 
the  conditions  under  which  they  will  enter  upon  war  are  puactically  all  the  technical  work  of  the  anny  as  Eogiat0n 
fixed  and  well  known  beforehand.  The  extent  to  which  described  in  the  article  Engineers.  As  an  “arm 
a British  anny  is  prepared  by  training  for  a given  war  of  the  service  ” it  is  a common  delusion  to  spx»k  of  the 
must  depend  on  the  extent  to  which  all  the  conditions  of  engineers  os  essentially  44  defensive.”  The  experience  of 
that  war  have  been  studied  beforehand.  In  one  reapect,  the  South  African  war  has  perhaps*  tended  to  modify  this 
however,  so  far  os  the  infantry  is  concerned,  all  wars  are  popular  error.  Strategically  the  offensive  action  of  the 
alike.  In  every  war  the  most  important  p>ower  of  infantry  army  there,  as  always  in  modern  ware,  has  depended  on 
depends  on  the  efficiency  of  its  training  in  the  use  of  the  the  rapid  construction  of  railways,  the  restoration  of  de- 
rifle. In  this  respect  several  changes  of  importance  have  stroyed  bridges,  and  generally  on  those  means  of  rapidly 
been  made  of  late  years  in  the  British  army.  First,  the  impiroved  facilities  for  advance  for  which  an  army  depends 
actual  detail  training  of  the  men  has  been  put  into  the  on  the  engineers.  For  that  reason,  even  in  Napoleon’s 
hands  of  the  company  officers,  and  they  have  been  made  time,  engineers  have  always  been  present  with  the  ad- 
responsible  for  it.  Secondly,  at  Bisley  and  other  places  vanoed  parties  of  every  column  when  moving  forward 
a system  of  “field-firing”  has  been  introduced.  This  with  an  army.  Without  the  pontoon  train,  bridging 


644 


ARMIES 


[BRITISH 


detachments,  and  the  parties  for  removing  obstacles,  an 
army  would  1*5  incessantly  delayed,  independently  of  the 
necessity  for  much  larger  operations  on  great  rivers  and 
on  the  general  lines  of  railway.  The  changes  that  have 
taken  place  and  are  continually  taking  place  in  the  detail 
of  engineer  organization  and  equipment  simply  consist  in 
the  adaptation  to  military  purposes  of  the  progressive 
advance  of  science.  Otherwise  there  is  little  to  note  in 
any  changes  of  organization  in  the  corps.  The  develop- 
ment of  liasty  entrenchment  in  connexion  with  the  move- 
ment of  armies  in  action  has  become  and  promises  to 
become  still  more  one  of  the  most  marked  features  of  the 
present  phase  of  war.  It  is  at  least  as  important  on  the 
offensive  as  on  the  defensive  side. 

The  Boer  war  has  concentrated  attention  on  the  extreme 
importance  of  the  rapid  transfer  of  shooting  power  from 
point  to  point  of  a field  of  battle  or  of  a aun  jwign. 
Waairy  exceptional  circumstances  of  the  campaign 

have  perhaps  tended  to  leave  an  undue  impres- 
sion, both  of  the  degree  in  which  this  is  a novelty  and  of 
the  extent  to  which  it  promises  to  dominate  future  warfare. 
Najxdeon  gained  most  of  his  exceptionally  brilliant  bottles 
during  the  1814  campaign,  when  with  a handful  of  men 
ho  was  keeping  back  the  overwhelming  masses  of  Allied 
Europe  by  this  very  means.  He  moved  from  side  to  side 
of  the  theatre  of  war  the  whole  of  his  brigade  of  guards 
on  country  carts.  It  must  be  understood  that  the  hones 
or  cobs  that  are  employed  w ith  the  detachments  of  infantry, 
who  have  bean  trained  at  Aldershot  and  elsewhere,  are 
only  intended  to  supply  the  place  of  Najioleon’e  country 
carta.  It  may  for  various  reasons  be  doubted  whether 
under  most  conditions  of  warfare  the  cart  is  not  the 
vehicle  to  be  preferred.  It  is  a question  of  circumstance. 
The  Boers  were  a nation  of  trained  riders  and  trained  shots. 
In  its  Colonial  troops  and  in  some  of  the  home  yeomanry 
the  British  Empire  possesses  similar  material.  It  is  obvi- 
ously desirable  to  utilize  this  material.  The  question  is 
altogether  apart  from  that  change  of  the  equipment,  role, 
and  training  of  the  cavalry  arm,  which  has  been  discussed 
under  cavalry.  At  present  there  is  no  organized  hotly  of 
mounted  infantry  as  such  as  a peace  branch  of  the  British 
army,  hor  the  purjmseH  of  the  Boer  war  regularly  formed 
brigades  of  mounted  infantry  have  been  created  out  of  the 
various  contingents  of  mounted  infantry  furnished  by 
home  battalions  and  the  Colonial  corps. 

^ There  can  be  no  doubt  that,  esjiocially  in  a country  like 
England  of  numerous  and  excellent  roads  giving  immediate 
Cyciiat «.  ttccess  t°  favourable  ground  in  which  to  delay 
and  puzzle  an  invading  enemy,  the  bicycle  has 
established  itself  as  a most  valuable  agent  in  war.  It  is 
certain  that  the  tendency  of  time  will  lx;  greatly  to  enhance 
its  importance  not  merely  for  the  purposes  for  which  it  has 
been  frequently  used,  those  of  saving  horses  by  its  use  for 
orderlies  and  for  scouting,  but  for  delivering  more  con- 
siderable bodies  within  the  fighting  area.  There  are  such 
large  numbera  of  men  available  who  can  both  shoot  and 
ride,  or  who  can  do  one  and  would  easily  learn  to  do  the 
other,  that  it  is  inqxMaible  that  this  valuable  material 
should  be  long  left  to  go  to  waste.  Only  practice  and 
organization  are  needed  to  develop  a most  useful  auxiliary 
m the  defence  of  the  country,  and  the  volunteer  conqiunies 
that  have  been  started  promise  to  be  the  forerunners  of  a 
new  arm  for  the  British  army. 

The  transport  and 
into  the  Army  Serv 
with  senior 

S^lt,  “ “ •■'**  i 

Corps.  Army  Bervi 

senior  office 
the  orders  of  the  se> 


supply  departments  have  been  formed  , 
ice  Corps,  organized  by  companies  ; 
officers  locally  ap}K)intedt  very  much 
u the  ease  of  the  royal  artillery.  The 
re  Corps  is  administered  through  these 
rs  directly  from  the  War  Office,  under  i 
eral  general-officers  commanding  dis-  ; 


tricts.  The  officers  appointed  to  the  Army  Service  Corps 
after  a probation  from  regiments  of  the  line,  during  pesa 
time  undertake  the  purchase  of  forage,  and  have  under 
their  immediate  supervision  such  transport  as  is  kept  up 
during  ponce  time.  They  have  the  iwirilege  of  being 
a|»pointed  to  the  staff  for  what  are  known  as  1$  duties,  that 
is,  virtually  for  the  work  of  the  quartermaster-genera]’* 
department  food-supply  and  transport  for  man  and  brash 
Contracts  for  these  are  made  by  them  under  the  authority 
of  general  - officers.  They  superintend  the  bakery  estab- 
lishment* and  the  abattoirs. 

Hitherto  in  the  matter  of  trans|«ort  one  large  branch  has 
been  distributed  to  battalions  under  the  title  of 44  regimental 
transport.”  It  was  taken  charge  of  and  cared  for  by  tfce 
battalions.  It  would  seem  probable,  from  the  reports 
on  the  subject  made  by  Lord  Roberts,  that  this  arrange- 
ment will  be  modified.  Originally  it  was  designed  to 
enable  regiment*  to  have  transport  always  available  for 
their  immediate  needs  on  the  march,  and  to  bring  up  their 
supplies  from  the  local  depot.  This  wa*  objecUd  to  in 
Africa,  because  it  deprived  the  army  at  large  of  the  service* 
of  that  |iart  of  the  transport  which  belonged  to  battalion# 
not  at  the  time  on  the  move. 

The  Army  Ordnance  department  was  reconstituted  on 
3 1st  March  ’l  900.  Tim  Army  Ordnance  Corps  is  immedi- 
ately under  the  director-general  of  ordnance,  and  0nSltiri. 
consist*,  as  to  officers,  of  a principal  ordnance 
officer  ranking  as  major-general,  of  eight  lstdaas  ordnance 
officers  ranking  a*  colonels,  of  fifteen  2nd -class  onlnawe 
officers  ranking  as  lieutenant-colonels,  of  twenty-five  • ra- 
class  ranking  as  majors,  of  fifty-three  4th -class  of  com- 
missaric*  of  ordnance,  deputy  commissaries  of  ordnance, 
assistant-commissaries  of  ordnance.  It  is  charged  wi 
providing,  receiving,  holding,  and  issuing  munitions  of  wv, 
military  stores,  clothing  for  use  in  camps,  and  both  dot  ng 
and  necessaries  for  use  in  the  field.  The  corps  consists  o 
eleven  companies  with  a depot  company.  It  is, 80 
the  personnel  of  these  companies  with  their  non  conum#- 
sioned  officer*  and  men  is  concerned,  administered  roo 
Woolwich  by  the  ordnance  officer,  2nd  class,  who  is  w 
command  of  the  depot  there.  He  act*  for  this 
as  staff-officer  to  the  director-general  of  ordnance, 
however,  difficult  to  nay  whether  the  functions 
department  are  more  important  at  home  or  iu  t e - • 
iSome  estimate  of  the  nature  of  it*  function*  B**5 . 
formed  by  the  following  list  of  articles  sent  out ■ *°  . 
Africa  before  the  fall  of  Pretoria.  We  have  not  the  figure* 
of  a later  data;,  but  obviously  the  special  strain  P 
to  tliat  event.  Afterwards  it  became  simply  a ques  » 
keeping  up  such  further  supplies  a*  were  asked  of- 
record  the  figures  chiefly  because  wre  believe  1 etu  , 
despatch  to  a campaign  7000  miles  off  to  be  unique  i 
world’s  history. 


Ammunition. 


Over  105,000  round*  for  the  12-pr.  hewe  artillery  gu* 

„ 330,000  „ „ „ 15-Pr* 

„ 30,000  „ ,)  n 6-m.  howit«r 

„ 20,000  „ „ „ 5-in.  gun 

Nearly  21,000  „ „ „ 4*7  gun  . 

„ 360,000  „ „ „ pom-pom  (JTnum®** 


Drab  suit*  . 
Kh.iki  suit*  . 
Boot*  (pairs) 
Woollen  drawers 
Jersey* 

Worsted  sock* 
Cotton  socks 
Flannel  belts 
Flannel  shirts 


much  over  20ft«# 
.bunt  &°i000 

over  3?0, «» 

100.000 

aoo.w 

840.000 
" 170,000 
’ 100.000 

800.000 


biutish] 


General  Stores. 
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Circular  tents 18,000  or  thereabout* 

Blankets over  420,000 

Watsrpoof  sheets  . , . „ 300,000 

Camp  kettles  ....  „ 37,000 

Horse  rugs  ....  about  100,000 
Sets  of  ten  or  six  spare  mule  harness,  nearly  6,000 

Thu  medical  department  is  administered  from  the  War 
Office  by  a director-general  and  his  staff.  It  is  now  formed 
into  the  Royal  Army  Medical  Corps,  to  which 
officers  are  gazetted  with  commissions.  The 
a,fat.  * Array  Medical  Staff  consists  of  ten  surgeons- 
general.  The  Royal  Army  Medical  Corps  con- 
sists of  colonels,  lieutenant-colonels,  majors,  captains,  and 
lieutenants.  There  are  about  900  officers  in  all,  besides 
50  quartermasters.  There  are  36  warrant  officers,  336 
staff-sergeants  and  sergeants,  and  before  the  war  rather 
more  than  2000  rank  and  file.  These  were  supplemented 
during  the  war  by  civil  surgeons  specially  engaged  for 
the  war,  both  in  South  Africa  and  at  home,  and  by  the 
employment  of  volunteer  medical  orderlies.  The  chief 
general  hospitals  are  at  Netley,  Woolwich,  and  Aldershot. 
There  are  also  station  hospitals,  lunatic  hospitals,  and 
hospitals  for  women  and  children. 

For  service  in  the  field,  bearer  companies,  field  hospitals, 
station  hospitals,  base  hospitals,  and  general  hospitals  at 
various  points  on  the  lines  of  communication  have  been 
set  up.  Convalescent  homes,  both  for  officers  and  men, 
were  found  necessary  in  the  South  African  campaign, 
and  would  probably  be  always  used  in  any  protracted 
operations.  In  the  army  corps  organization  one  bearer 
compuiy  and  one  field  hospital  is  attached  to  each  brigade 
of  cavalry  or  infantry,  one  field  hospital  to  each  of  the 
divisions  as  such,  and  one  field  hospital  to  the  corps 
troops.  With  the  army  corjw  there  are  six  bearer  com- 
panies, ten  field  hospitals.  During  a campaign  a medical 
officer  is  attached  to  each  unit  and  has  es|iecial  chargu  of 
the  regimental  stretcher-bearers. 

Each  “general  hospital”  has  a Btaff  of  women  nurses, 
consisting  of  one  superintendent,  eight  nursing  sisters,  two 
female  servants. 

An  attempt  has  been  made  of  late  years  to  connect  the 
militia  and  volunteers  more  closely  with  the  regular  forces 
by  constituting  every  corps,  whether  of  militia 
Pone  f'*  or  volunteers,  as  a “ battalion  " in  name  at  least 
of  a jiarticular  regiment  of  which  other  regular 
battalions  formed  part.  As  the  several  battalions  of 
regulars  and  militia  or  volunteers  are  never  or  only 
accidentally  associated,  the  arrangement  is  little  more 
than  a pa{>er  one.  Indejiendently  of  this  the  volun- 
teers havo  Ix’en  nominally  formed  into  brigades  under 
“brigadiers.”  These  officers  have  little  or  nothing  to 
connect  them  with  their  brigades  except  on  those  few 
occasions  when  the  brigade  is,  as  a whole,  brought  out  to 
a camp  of  exercise.  Normally  during  peace  time  all  the 
work  of  inspecting  and  carrying  on  the  correspondence  of 
volunteer  battalions  and  batteries  is  done  by  the  colonel 
of  the  “ regimental  district,”  who  has  under  him  the  depot 
of  the  regular  battalions  and  all  the  militia  and  volunteers 
of  the  territorial  region  to  which  the  regiment  is  assigned. 
He  in  fact  constitutes  the  link  between  the  several  auxiliary 
forces  and  the  regular  battalions.  The  adjutants  of  the 
volunteers,  and  the  adjutants  and  quartermasters  of  the 
militia,  and  the  non  commissioned  officers  forming  the 
“permanent  staff”  of  the  militia,  and  the  instructors  of 
the  volunteers,  are  detailed  from  the  regular  battalions  of 
the  regiment,  but  at  that  point  the  connexion  has  hitherto 
stopped.  The  numbers  of  militia  on  the  1st  January  1901 
were  92,741,  and  of  volunteers,  277,900.  During  the 
year  1900,  in  consequence  of  the  Boer  war,  the  whole  of 
the  militia  were  embodied,  that  is  to  say,  called  up  for 


home  service  and  regularly  brought  on  pay.  Thirty-five 
battalions,  having  volunteered  for  service  abroad,  were 
sent  to  South  Africa,  St  Helena,  or  the  Mediterranean. 
This  has  been  the  customary  practice  of  war  in  relation 
to  the  militia,  and  constitutes  them  an  exceedingly  valu- 
able force  for  setting  free  the  active  army  in  the  field. 
Unfortunately,  during  ]jeaoc  time  their  opjiortunities  for 
rifle  practice  had  been  so  limited  that  comparatively  few  if 
any  of  these  men  had  been  through  any  musketry  training 
before  they  Railed  for  their  foreign  station. 

In  the  case  of  the  volunteers  the  patriotic  zeal  of  the 
year  1899-1900  led  to  a new  departure,  and  created  a new 
link  between  them  and  the  regular  battalions  of  the  “ regi- 
ments” to  which  they  both  belonged.  Seven  thousand 
volunteers  joined  by  companies  the  regular  battalions,  and 
were  enlisted  as  regular  soldiers  for  the  year,  while  2163 
volunteers  enlisted  in  the  army  reserve. 

Seeing  that  the  “ British  army  ” is  the  army  as  it  is  in 
war,  it  appears  advisable  to  show  in  the  following  Table  A, 
taken  from  the  report  of  the  insj)ector-general  of 
recruiting,  the  different  sources  from  which  the  British 
number  of  regularly  enlisted  forces  for  home  army. 
and  colonial  service  had  been  increased  from 
290,914,  at  which  it  stood  on  1st  January  1900  after  the 
general  mobilization,  to  406,443  by  the  1st  January  1901. 
This  shows  only  non-commissioned  officers  and  men, 
and  allows  for  loss  by  death  (10,153)  and  other  causes, 
in  all,  including  deaths,  37,269.  It  is  put  after  the 
auxiliary  forces  because  it  will  be  seen  how  largely  they 
contributed  to  swell  the  total.  The  regular  forces  on  the 
Indian  establishment  of  all  arms  and  ranks  arc  given  in 
the  army  estimates  at  63,023.  These,  the  total  establish- 
ment of  officers,  the  militia  (100,008),  various  colonial 
militia,  the  remainder  of  the  army  reserve  after  mobiliza- 
tion, the  native  Indian  regiments  (22,313),  the  yeomanry 
(8657),  the  volunteers  (277,900),  and  the  numljera  on  the 
general  staff  liave  to  be  added  to  those  in  Table  A. 
Together  they  make  up  a total,  exclusive  of  the  local  forces 
of  the  self-governing  colonies,  of  about  840,000. 

Table  A. — I/otne  and  Colonial  Establishment 

( Rank  and  File). 

Effactivi*  on 

let  Jamury  1V00.  1st  January  1901. 
Household  eaval  rv  1,244  1,618 

Cavalry  of  the  line  . . 21,389  30,075 

Imperial  Yeomanry 8,824 

Royal  Artillery— 

norac  and  field  . 25,888  34,016 

Garrison  . 21,982  24,886 

Royal  Engineers  9,436  12,780 

Foot  Guards  . . . 11,740  18,846 

Infantry  of  the  line  . . 178,745  216,221 

Infantry,  reserve  regiments  ...  17,961 

Colonial  troops  . . 8,512  30,221 

City  of  London  Imjierial 

Voluntecre* 

Army  Service  Corps  , . 6,069  7,536 

Army  Ordnance  Corjw  1,593  1,984 

Royal  Army  Medical  Corps  4,063  6,661 

Army  Pay  Corps  . . 668 

Army  Post  Offioo  Corps  160  374 

All  arms  . . . 290,384  406,443 

The  term  “mobilization”  is  one  which  is  in  fact  due 
to  the  short-service  system.  It  implies  the  calling  up  of 
the  “reserve'7  created  by  relegating  to  civil  life 
the  trained  soldiers  who  are  held  to  serve  when  #/°o  ** 
called  upon.  It  implies  the  complete  equip- 
ment and  clothing  of  all  that  part  of  the  army  which  is 
“ mobilized  ” with  equipment  and  clothing  not  necessary 
for  peace  service,  but  kept  ready  for  war.  It  implies  a 

1 Effective  (1900)  1 cm  thau  one  year.  1664. 
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vast  increase  in  the  number  of  horses  required  by  the  army  [ 
brought  in  from  civil  proprietors  who  have  their  names 
registered  for  the  purpose.  It  implies  the  creation  of  a 
new  “reserve ” to  keep  up  the  numbers  of  the  units  in  the 
field.  This  new  reserve  is  formed  in  the  following  way  : — 
When  the  “ reserve  ” soldiers  are  called  up  to  the  colours 
those  young  soldiers  who  are  not  sufficiently  trained  to 
take  their  (daces  in  the  ranks,  or  are  not  yet  of  a suitable 
age  to  be  sent  out,  are  relegated  to  depots  left  at  home, 
their  place  being  taken  by  the  men  from  the  reserve. 
There  are  also  a large  number  of  the  “ reserve  ” who  are 
not  required  to  fill  up  the  vacancies  in  the  battalion  going 
out.  These  become  what  are  known  as  “ excess  numbers.'’' 
Naturally,  the  men  left  behind  are  at  various  stages  of 
training.  Some  of  them  will  in  a month  or  so  have  com- 
pleted their  musketry  training,  and  will  then  be  quite  fit 
to  take  their  places  in  the  ranks.  Others  have  been  laid 
up  by  some  temporary  accident  or  passing  malady.  It 
results  from  this  that  every  month  there  are  always  coming 
on  fresh  men  ready  to  take  their  places  in  the  army  at  the 
front.  The  “ excess  numbers  ” of  the  reserve  help  largely 
to  supply  any  deficiency.  In  this  way,  as  a matter  of  fact, 
the  numbers  in  units  at  the  seat  of  war,  as  they  have 
suffered  from  tho  attrition  that  wears  them  down  in  the 
field,  have  been  kept  during  the  South  African  campaign 
more  regularly  supplied  with  drafts  than  has  been  the 
rare  in  any  other  in  whieh  the  British  army  has  ever 
been  engaged,  and  much  more  perfectly  than  is  recorded 
as  the  ordinary  condition  of  most  armies  during  a cam- 
juiign.  It  is  therefore  a point  not  worth  discussing 
whether  the  term  “ reserve  ” is  or  is  not  properly  applied 
to  the  ]iarticular  men  who  are  called  the  reserve  (became, 
as  it  is  said,  a “ reserve  ” ought  not  to  consist  of  men  who 
are,  many  of  them,  at  once  put  into  the  ranks  in  the  field). 
That  mistake,  if  it  be  a mistake,  has  been  made  by  every 
nation  in  Eurojje ; but  in  any  case,  the  reserve  behind  the 
front,  the  reserve  which  fills  up  the  losses  of  a campaign, 
has  been  provided  more  jterfectly  by  this  system  than  by 
any  other  that  Great  Britain  has  ever  had.  Moreover, 
for  the  purpose*  of  keeping  up  a uniform  strength  at  the 
front,  it  is  one  that  continually  and  automatically  renews 
itself,  because,  by  tho  time  that  the  “excess  numbers  ” 
and  the  earlier  lists  of  young  soldiers  who  have  been 
gradually  sent  out  to  the  war  in  drafts  have  been  exhausted, 
this  reserve  is  supplied  from  fresh  sources.  Men  wounded 
in  the  early  stages  of  the  camjtaign,  or  indisposed  without 
being  very  seriously  ill,  begin  to  arrive  at  the  depots  after 
convalescence.  The  recruits  enlisted  since  the  war  are, 
many  of  them,  beginning  to  come  to  maturity.  Tho 
interest  and  excitement  of  the  war  has  drawn  back  into  the 
ranks  older  trained  soldiers  who  have  offered  themselves. 
In  short,  from  various  causes  the  drafts  can  be  filled  up 
mouth  by  month.  This,  of  which  we  have  given  such  an 
ideal  sketch  as  presented  itself  to  the  minds  of  the  frumers 
of  the  scheme,  is  precisely  what  happened  during  the 
Mouth  African  war.  That  was  the  value  and  importance  of 
those  90,000  odd  soldiers  of  whom  we  have  heard  as  exist- 
ing in  England  after  the  main  army  had  been  sent  to  South 
Africa,  who,  though  they  wore  not  an  army  fit  to  take  the 
field  because  they  were  only  “details,”  were  yet  an  invalu- 
able element  in  keeping  up  the  fighting  strength  of  the  army. 

^ ^ is  necessary  further  to  observe  that,  whereas  for 
Germany  or  Franeo  the  time  which  mobilization  ought 
to  take  dejiend.s  on  a competition  in  readiness  with  a 
neighbour  across  a frontier,  for  Great  Britain  that  time 
depends  on  quite  a different  consideration.  If  the  men  are 
completely  ready  to  embark  as  soon  as  the  ships  can  be 
made  ready  for  them,  that  represents  the  time  and  the 
only  time  at  which  there  is  any  object  in  aiming  for  any 
other  pur|K»se  than  that  of  home  defence. 


The  organization  of  an  army  for  war  is  designed  to 
make  it  a body  as  flexible  and  mobile  as  possible  in  the 
hands  of  its  commander.  The  ideal  anny  that  0rjutia. 
Wellington  had  formed  by  the  end  of  the  Pen-  0/ 
insular  war  was  one  that  could,  as  he  expressed  Ugber 
it,  “go  anywhere  and  do  anything.”  The  or- 
ganization  of  the  British  army  during  peace  time 
has  hitherto  been  essentially  an  organization  by  station*-* 
stationary  organization.  The  units  composing  tbe  several 
garrisons*  of  the  stations  are  in  a continual  state  of  flux 
and  reflux.  There  ha*  hitherto  been  no  higher  organisa- 
tion anywhere  maintained  as  a whole  complete  in  all 
it*  (arts  for  more  than  a short  time.  In  part  thi* 

U an  inevitable  consequence  of  the  different  condition* 
of  service  between  the  army  of  a world  wide  empire  and 
that  of  countries  like  France  and  Germany,  which  have 
all  their  peace  duties  within  a ring-fence  of  the  borders  of 
their  fatherland.  The  con*  which  in  G*rTnan?  ^ca[m 
a particular  district  is  designed  to  move  as  ft  whofc  when 
it  is  required  for  war.  The  troops,  which  in  England  are 
stationed  iu  a certain  locality,  have  two  entirely  dtftmcl 
functions.  The  several  units  are  on  ft  roster  for  foreign 
service,  and  will  each  in  their  due  turn  go  to  India  or  the 
Colonies,  being  replaced  by  other  units  from  abroad,  in 
the  event  of  war  they  have  hitherto  been  formed  wM 
other  unita  into  brigades,  divisions,  and  army  c 
they  have  not  been  in  there  organizations  prior  to  m 
preparation  of  the  expeditionary  army.  The  generals 
command  and  the  staffs  to  direct  them  have  been  anori* 
for  the  special  purpose.  To  this  there  arc  two  slight  ex- 
ceptions to  be  made.  At  Aldershot,  m addition  o 
stationary  headquarters  staff  of  the  general  in  e?1fD  , . 
there  have  been  stationary  brigadier-generals  with  Uiar 
staffs.  The  units  composing  the  brigades  have been 
the  same  condition  of  flux  and  reflux  as  the  0 er  ( 
of  the  British  army.  Aldershot  was,  up  to  the  tin  _ 
the  acquisition  of  the  ground  at  Salisbury,  the  ^ FjfJ 
training-place  of  the  British  armymEngknd,JuM^^ 
Curragh  is  in  Ireland.  It  is  still  the  WiDOpal 
school  of  the  army.  Therefore,  m order  tljtal  l** 
of  the  army  may  share  in  this  training,  » aI)j 
batteries  have  been  only  kept  there  for  a short - ^ 

then  either  gone  out  to  stations  abroad  or 
turn  at  other  stations  at  home.  yj,* 

Thus  the  jiermanent  peaco  organization  ^ . 

ports  of  the  British  army  has  remamed  « 
the  ninth  edition  of  this  Eneyclopiedia, 
commands.  The  organization  for  war  rarmaiw 

organization,  different  in  practice  for  cac  . ^uUr 
according  to  if  nton,  but  having  as  . Um ' * “2 
statement  of  unita  given  in  Table  B,  w 
the  paper  organization  of  an  army  corps.  . j 
The  other  exception  to  the  mle  of 
reflux  has  been  the  brigade  of  Guards.  fusilier 

menu  of  the  Grenadier,  the  Coldstream,  an  . ^ o{ 
Guards,  to  which  was  added  in  1900  t 
Irish  Guards,  arc  not  liable  to  ordinary  or  co 
, Therefore,  their  organization  at  home  re  . ^ 

| and  they  are  available  as  a whole  for  _ _ jv 

same  organization  in  which  they  are  tnunet  1 1 
close  connexion  by  short  steam  journey  , ^ home 

caused  that  fortress  to  be  treated  for  » r>  rtdiKC 

station,  ami  garrisoned  by  the;  Guard*  m « t0  tboae 
the  number  of  line  battalions  abroad  m }*°I  ^ 

at  borne.  That  arrangement  was  soon  gi'J11  1 ' ^ n0t 

1 therefore  lx*  treated  as  a temporary ' ep1  , > . tween  tbe 
very  materially  affect  the  broad  distinc  K-rpetuid 

i«erman©ncy  of  the  Guards’  organization  a More  the 
change  of  ill  other  unite  The  nee’whcme  ^ ^ 
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to  meet  the  difficulty  which  has  hitherto  prevented  the 
training  at  home  of  bodie*  such  as  are  at  once  required 
for  action  in  the  field.  It  is  pointed  out  in  the  ninth 
edition  of  this  work  that  “as  the  battle-field  is  the 
ultimate  object  of  all  preparation,  administrative  con- 
siderations must  give  way  to  tactical  ones  where  they 
dash,  and  all  organization  must  conform  to  the  tactical 
requirements  of  the  day.”  Unfortunately,  the  adminis- 
trative difficulties  which  attend  a vast  empire,  a free 
constitution,  and  voluntary  service,  and  the  indispens- 
able condition  of  presenting  an  economical  budget,  have 
hitherto  prevented  the  practical  application  of  this  sound 
principle.  In  order  to  create  the  reserve  for  filling  up 
the  ranks  for  war,  and  to  provide  for  the  colonial  reliefs, 
it  was  arranged  that  there  should  be  a battalion  at  home 
which  should  supply  the  battalion  of  the  same  regiment 
abroad  with  the  annual  draft  required.  This  consideration 
became  so  paramount,  that  the  importance  for  the  purpose 
of  training  staffs  for  their  work  in  war,  and,  therefore,  of 
having  constituted  staffs  to  train,  fell  into  the  background 
at  a time  when  the  nation  only  calculated  upon  having  to 
prepare  for  minor  operations.  There  can  be  no  doubt  that 
the  South  African  campaign  plainly  showed  that  trained 
staffs,  accustomed  to  work  together,  and  each  to  know 
its  own  particular  share  of  the  work,  are  indispens- 
able to  the  smooth  working  of  a large  organization. 
The  plea  that  it  is  frequently  necessary  to  send  out 
forces  no  larger  than  a division,  and,  therefore,  that 
an  army  corps  is  not  wanted,  is  not  a strong  one,  because 
a division,  or  a force  of  similar  strength,  will  not  be 
the  less  effective  because  it  is  taken  out  of  a larger  body 
habitually  associated  with  it,  and  out  of  which  it  can 
supplemented  by  other  troops  with  which  it  has  regularly 
worked. 

We  give  in  Table  B the  ordinary  composition  of  a British 
army  corps,  because  it  is  well  that  the  term  should  be 
understood ; but,  ever  since  this  form  of  organization  for 
armies  was  created,  army  corps  have  been  of  an  infinite 
variety  of  form.  All  that  the  term  implies  is  that  it  is  a 
little  army  complete  in  itself,  formed  of  every  branch  of 
the  service,  and  being  made  up  with  all  that  is  necessary 
to  enable  it  to  take  its  place  in  the  field  : that  in  itself  it 
stands  ready  for  war  as  soon  as  it  has  been  mobilized.  An 
army  made  up  of  army  corps  consists  of  several  associated 
small  armies,  each  capable  of  independent  action  in  all 
respects.  The  “divisions,”  though  called  “ infantry  divi- 
sions,” in  fact  consist  of  all  arms,  and  frequently  the 
several  arms  have  been  distributed  throughout  the 
divisions  to  form  what  are  called  “mixed  divisions.” 
In  the  German  army  there  is  a double  organization  by 
which,  while  the  several  arms  are  associated  together, 
unit  by  unit,  larger  bodies  of  each  arm  are  for  the 
purjtose  of  working  in  larger  bodies  of  the  arm  associated 
together. 

The  great  difficulty  which  encounters  any  attempt  to 
associate  large  bodies  of  troops  in  England  without  flux 
Sm  hr  of  or  re®tlxt  necessity  of  making  pro- 

traopt  ° vision  for  the  constant  interchange  and  relief 
for  India  between  the  units  at  home  and  abroad.  The 
and  tbe  “cry  of  the  exiles”  is  too  strong  to  permit  of 
c ow«.  jeft  abroad  for  m0re  than  a reason- 

able number  of  years,  and  experience  has  shown  that  there 
are  grave  disadvantages  in  allowing  two  separate  systems 
to  grow  tip  in  different  parts  of  the  empire.  On  the  whole, 
it  has  proved  better  for  tbe  training  of  drafts  that  they 
should  not  be  sent  direct  from  depot*  to  India,  but  that, 
after  a few  months  with  the  depot,  they  should  bo  passed 
to  battalions  which  will,  in  turn,  later  in  the  year,  send  on 
a draft  to  the  sister  battalion  in  India.  In  order  that  this 
nwy  not  injure  the  home  battalion  it  is  necessary  that  the 


draft  should  bear  only  a limited  proportion  to  the  strength 
of  the  nucleus  of  the  battalion,  and  that  the  draft  supplied 
early  in  the  year  to  the  home  battalion  from  the  depot 
should  considerably  exceed  the  draft  to  be  sent  out  later 
to  India;  but,  if  provision  be  made  to  that  effect,  the 
system  appears  to  work  best  for  both  battalions.  A 
similar  allowance  is  necessary  for  the  cavalry,  and  even 
more  for  the  artillery,  because  in  the  case  of  batteries  it 
becomes  a question,  if  the  draft  is  too  severe,  of  the  loea 
of  specially  trained  men.  Independently  of  the  movement 
of  drafts,  the  change  in  units  will  involve  special  provision 
if  the  value  of  t he  {permanent  organization  by  army  corps  is 
not  to  be  lost. 


Table  B. — The  A j'my  Cvt'pt. 


Officers. 

Warrant 

amt 

N.  C.  OIBeere 
and  Men. 

Total. 

.SUIT 

34 

187 

171 

3 Infantry  Divisions  . 

078 

20,124 

30,102 

1 Cavalry  Regiment  . 

25 

606 

531 

Headquarters  Cavalry  Regiment . 

7 

44 

51 

Corps  Artillery  (6  field,  2 horse 

batteries)  .... 

60 

1,630 

1.600 

Ammunition  Park 

20 

672 

602 

Hcgi mental  Staff  Corps  Engineers 
| 1 Pontoon  Troop 

s 

6 

208 

8 

213 

1 Telegraph  Division  . 

a 

238 

244 

! 1 balloon  section 

3 

61 

54 

1 Field  company  . . 

| 1 Field  Park  .... 

7 

205 

212 

i 

44 

45 

; 1 Railway  comiwny  . 
1 Battalion  Infantry  . 

5 

153 

158 

20 

081 

1,010 

Supply  Column  .... 

6 

146 

151 

Supply  Park  .... 
Field  Bakery  .... 

9 

5 

531 

312 

540 

317 

field  Hoapital  .... 

5 

56 

61 

Grand  total  with  Field  Force  . 

1207 

35,052 

96,269  j 

Detail  left  at  haae  . 

37 

3,299 

3,336 

Transport — 

Hones,  riding 2837 

„ draught 7234 

Peck  animals 70 

Total  ....  10,147 

Vehicles— 

Carta,  1 horse 55 

„ 2 horses 309 

Waggons,  4 horses  ....  614 

- « 3 

Total  ....  HOi 


Thu  War  Office,  as  at  present  constituted  under  the 
supreme  and  absolute  authority  of  the  Secretary  of  State 
for  war,  is  regulated,  so  far  aa  its  military  per-  Tht  War 
sonnel  is  concerned,  l>y  an  Order  in  Council  of  oirict ... 
the  7th  March  1899.  That  Order,  altering  in  gtntrm! 
certain  respects  the  Order  in  Council  of  21st 
November  1895,  which  is  cancelled  by  it,  pro- 
vidra  for  the  distribution  of  the  military  branch 
into  five  great  departments — those  of  the  commander-in- 
chief,  of  the  adjutant  - general,  of  the  quartermaster- 
general,  of  the  inspector-general  of  fortifications,  and  of 
the  director-genera]  of  ordnance.  Each  of  these  officers 
‘‘advises  the  Secretary  of  State”  directly  on  all  questions 
connected  with  the  duties  of  his  dejiartnicnt. 

The  several  officers  arc  assigned  duties  which  may  be 
summarized  thus : — 

Commamkr-in-Chu •/. — “Principal  adviser”  and  “general 
superintender  ” of  military  departments.  He  is  charged 
with  the  issue  of  army  orders,  inspections,  the  distri- 
bution of  and  “mobilization”  of  the  land  forces,  with 
schemes  of  offensive  and  defensive  warfare  and  military 
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information,  with  recommending  for  commissions  anti 
projyosing  officers  for  promotion,  honours,  appointments, 
and  reward*,  , 

Adjutant-General. — Discipline,  military  education  and 
training,  patterns  of  clothing  and  necessaries,  returns 
and  statistics  of  personnel,  enlistment  and  discharge,  and 
establishments.  In  the  absence  of  commander- in- chief, 
acts  for  him. 

Quartermaster  - General.  — Food,  forage,  fuel,  light, 
quarters,  land  and  water  transport,  remounts,  movement, 
distribution  of  stores  and  equipment,  the  administration  of 
the  Army  Service  Corps  and  Pay  Department,  sanitation. 

Inspector  - General  of  Fortification*.  — Fortifications, 
barracks,  and  store  - buildings,  inspection  of  ordnance 
factory  buildings,  military  railways  and  telegraphs,  War 
Office  lands  and  unoccupied  buildings,  submarine  mining 
stores.  Estimates  for  Engineer  services,  appointment 
and  removal  of  officers  Royal  Engineers,  technical  instruc- 
tion of  Royal  Engineers. 

Director-General  of  Ordnance.  —Warlike  stores,  equip- 
ment, clothing,  the  direction  of  the  ordnance  committee 
and  manufacturing  departments.  Armament  patterns, 
inventions  and  designs,  inspection  of  all  stores.  The 
administration  of  the  Army  Ordnance  Department  and 
Army  Ordnance  Corps;  annual  estimates  for  these  services. 

Tho  most  important  part  of  the  War  Office  is,  however, 
not  mentioned  in  the  Order  in  Council.  The  “ sinews  of 
war  " have  at  all  times  been  money,  without  which  neither 
could  the  army  exist  nor  any  military  operation  in  peace 
or  war  be  undertaken.  It  is  true  that,  as  a kind  of 
appendix  to  the  Order  in  Council,  the  statement  is  made 
that  “the  financial  secretary  is  charged  with  the  whole 
finance  of  the  army  in  gross  and  detail  ” ; but  it  is  not 
mentioned  that  the  “War  Office’’  is  a great  permanent 
civil  service,  which  has  both  independent  offices,  with 
its  own  heads,  aud  also  permeates  the  whole  of  the  five 
departments.  The  Secretary  of  State  has  under  him,  in 
addition  to  the  officers  charged  with  the  five  depart- 
ments aud  the  financial  secretary,  a parliamentary  under- 
secretary, who  represents  him  in  the  House  to  which  ho 
himself  does  not  belong,  and  a permanent  under-secretary, 
who  is  the  head  of  the  permanent  civil  service  of  the 
War  Office. 

The  enormous  relative  power  of  the  civil  service  within 
the  War  Office,  as  compared  with  the  military  heads  of 
departments,  depends  on  the  fact  that  these  latter  are 
appointed  for  five  years  at  a time,  aud  pass  aud  repan 
through  the  War  Office,  while  the  War  Office  civil  service 
is  a permanent  body  which  preserves  all  the  traditions  of 
decades,  and  can  cite  at  will  the  records  of  opinion  given 
at  different  epochs  by  soldiers  who  have  temporarily 
occupied  chairs  in  the  office.  Soldiers,  like  doctors, 
lawyers,  and  parsons,  when  called  in  to  diagnose  a case, 
do  not  always  exhibit  an  absolute  and  instant  agreement 
in  the  statement  of  their  views.  A Secretary  of  State 
holding  all  authority  is  necessarily  much  more  likely  to 
Ijg  impressed  with  the  consistency  and  weight,  and  the 
method  of  a carefully  collected  catena  of  opinions,  than 
with  the  conqwratively  casual  dicta  of  men,  very  much 
overworked  as  compared  with  the  officers  of  any  other 
department  of  the  kind  in  Europe,  and  relatively  un- 
familiar with  the  office  aspect  of  u question.  The  prac- 
tical result  is,  that  the  ordinary  conviction  of  nearly  every 
soldier  employed  within  the  office  has  been  that  he  was 
helplessly  in  the  hands  of  the  permanent  officials.  This 
is  altogether  apart  from  the  question  of  the  supreme 
authority  of  the  Secretary  of  State  as  the  representative 
of  the  Cabinet. 

The  committee  which  in  1901  reported  on  the  re- 
organization of  the  War  Office  appears  to  have  taken  this 


view  of  the  question,  and  to  have  considered  that  a letter 
state  of  things  would  be  produced  if  the  authority  of  the 
War  Office  were  largely  devolved  upon  the  array  corja 
commanders  to  be  created  under  Mr  Brodricks  schemr. 
The  practical  possibility  of  this  would  appear  ultimately 
to  depend  upon  the  extent  to  which  Parliament  will  be 
content  to  accept  reference  to  the  army  corps  comnundew 
as  a final  one  as  long  as  they  are  sustained  in  office.  It 
is  obvious  that  if  the  Secretary  of  State  is  to  ram  i» 
Parliament  for  every  incident  that  takes  place  in  ever) 
army  corps  no  practical  independence  can  be  left  to  any 
of  them.  Everything  must  be  reported  to  the  \\  ar  (litre 
in  order  to  satisfy  the  demands  of  the  House.  It  u a 
large  question  which  can  only  be  judged  in  its  practical 

outcome.  , . ...  ^ 

In  accordance  with  the  recommendations  of  the  com- 
mittee ou  War  Office  Reorganization  ^sjdtdover  bj-  lr 
Clinton  Dawkins  in  1901,  the  Secretary  o State  directed 
that  in  future  the  “War  Office  Cou«d  atoW  U con- 
stituted as  follows : — President  the  Secretary  o State 
for  War.  Members— the  Commander on-Uuei;  ttte 
Parliamentary  Under  secretary  of  State ; the  Pcrnareat 
Under-Secretary  of  State ; the  Financial  Secretary 


the 


Uuaer-rjecruiary  ui  , f F 

Quartermaster -General ; the  Inspector -General  of  l ort 
fictions;  the  Director-General  of  Ordnanre; 

General ; the  DiroctorGcneral  of  Mobduation  ^lW  ^ 

Intelligence;  the  Director-General, 

ment  (for  medical  and  sanitary  question.) , he  1 

of  the  Council;  and  such  other  members 

the  War  Office  as  may  be  specially  summoned  bmtm 

to  time.  In  the  absence  of  the  Secretary  of  State,  the 

Commander-in-chief  act.  aa  president. 

A Permanent  Executive  Committee  of  ffie  War  uni 
was  also  appointed,  with  the  object  of 
business  of  the  office  and  of  ensuring  a ljwn  ooe 

might  be  taken  in  matters  affecting 
department.  It  consists  of  the  foUowmg the  ^ 
manent  Under-Secretary  of  State,  or,  in  ^ “ 

Assistant  Under-Secretary  of  State,  chairro  , h ^ 
Adjutant -General,  or,  in  his  absence^ 
by  the  Adjutant-General ; the  Assistant  Q , 

General,  or^  officer  selected  by  the 

a Deputy  Inspector-General  of  -5  ,;on, ; the 

selected  by  the  InspectorGoueral  of  K'  officer  selected 
Deputy  Director-General  of  Ordnance,  o ^ ^ of  ^ 
by  the  DirectorGencral  of  Ordnance,  pireclor- 

jiobilizatiou  section  of  the  departraen  0j 

General  of  Military  Intelligent* ; an  otsre 
Intelligence  section  of  the  elejair-tmen  wl. 

General  of  Military  Intelligence;  “«  ‘k-putJ  tbeDcpatJ 
General,  or  an  Assistant  AccountotGenerJ 1, 
Director-General,  Army  Medical  lie  pa  p)irecu>r 

selected  by  the  Director-General , p.macV- 

of  Contrails;  the  Secretary  of  the  War  ^ 
who  will  act  as  secretary  of  the  cxeenti  ^ 

In  addition  to  the  above,  the  ^A^nt-Gcnetal, 

consists  of  the  Commander-m-Chicf,tbe  A j „( 

the  Quartermaster  - General,  the  lusi  , -m—  mth 
fortlficmoa  the  Director-General  of  ArttUery  ^ 


Fortifications,  the  Director-* 

usually  the  military  secretary,  J? LpDenartwent  n°w 
Director-General  of  the  Army  Medical  ~ t]ic 


assessor, 


added,  meets  at  such  times  as  may 
Commander-in-chief. 


T.blk.  C.  Term*  of 

Con».  C»U»rc  **<*■ 


Boys  . 

Household  Cavalry  . 
Cavalry  of  the  Line 
Royal  Artillery 


U 

12 

7 

7 
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Table  C. — Terms  of  Sen  'ice  — con/ in  ucJ. 


Corp*. 

Royal  Engineer* — 

sait|M?rs  for  Companies  and  for  l*t  and 
2nd  Divisions  Telegraph  battalion  . 
Saj»|M.‘M  for  bridging  battalion  . 

Driver*  

Military  Mechanists  .... 
Railway  Reserve  . . . . \ 

Telegraph  Reserve  J 

Submarine  Mining  Reserve  . ) 

Foot  Guards— 

Bamlsmeii  ...... 

Other  Recruits 

Infantry  of  tho  Line  .... 

Royal  Army  Medical  Corps 

Army  Service  Corps  .... 
Army  Ordnance  Coqis— 

Armourer,  Machinery  Artificer  Sections 
OUier  Recruits 


With  Uie 
Colours. 


7 

3 

3 

12 


12 

7 

or  3 


or  3 
3 


12 

7 


In  tho 
ItatfTVp, 


Daily  Hate  of  Pay  of  lowest  Hank. 


Royal  florae  Artillery  -- 
Gunner 
Driver  ' . 


Household  Cavalry 

Cavalry  of  the  Line  . . 

R >yal  ^ield  Artillery — 

Gunner  ..... 

Driver  ..... 

Koval  Garrison  Artillery  — 

6 miner 

Royal  Engineers— 

Sapper  

Foot  Guards 

Infautrr  of  the  Line 
Arm  v Service  Cor|» 

Royal  Army  Medical  Coqw 
Army  Ordnance  Corps  . . . 

Bovs,  all  corps,  until  they  attain  th« 
of  18 


age 


1 4 
1 3 
1 9 
1 2 

1 24 

i n 

1 2| 

1 14 

1 1 


With  an  addition,  in  all  corps,  of  3d.  a day  messing 
allowance  on  obtaining  a certificate  of  military  efficiency 
from  the  commanding  officer. 


The  actual  working  out  of  Mr  Hendrick's  new  scheme 
for  having  six  army  corps  organized  in  the  United  King- 
dom luul  not  been  promulgated  at  the  time  when 
lcbcmtW  Jt  was  necessary  for  this  article  to  go  to  press. 

It  was  only  known  that  Aldershot,  Salisbury, 
and  Dublin  were  to  l>e  the  headquarters  of  tho  tliroe  active 
army  corps,  and  Colchester,  York,  and  Edinburgh  of 
what  may  be  called  the  three  sedentary  army  corps.  The 
scheme  had  involved  much  labour,  but,  even  on  paper, 
the  detailed  distribution  of  the  several  units  of  the  army 
into  their  brig.ules,  divisions,  and  army  corps,  and  the 
definition  of  the  territorial  limits  of  the  commanders’ 
authority,  did  not  appear  to  have  reached  its  final  stage. 
It  has,  we  believe,  been  decided  that  there  will  be  one 
marked  difference  between  the  new  army  corps  and  those 
which  are  known  as  such  on  the  Continent.  In  Russia, 
France,  Germany,  and  Austria  the  several  ranks  of  senior 
officers  have  direct  relation  to  the  functions  which  they 
fulfil.  Normally  the  army  corps  is  commanded  by  a 
general,  the  division  by  a lieutenant-general,  the  brigade 
by  a major-general,  the  regiment  forming  an  intermediate 
link  between  tho  brigade  and  the  battalion.  In  England 
this  intermediate  link  does  not  exist  as  a part  of  the  pro- 
gressive expansion  of  the  army  from  its  smaller  to  its 
larger  organism.  The  regiment  forms  the  connecting  link 
between  the  Imttalions  at  home  and  those  abroad,  aud  in 
some  sort  between  the  regular  and  auxiliary  battalions. 
It  is  not  intermediate  between  the  battalion  and  the 
brigade.  It  appeared,  from  the  indications  furnished,  to 
be  intended  to  appoint  colonels  as  brigadier-generals  to 


command  the  brigades,  major-generals  to  command  tho 
divisions,  while  three  full  generals  (Sir  Red  vers  Buller,  Sir 
Evelyn  Wood,  and  the  duke  of  Connaught)  were  appointed 
to  the  first  command  of  the  three  active  army  corps,  though, 
on  Sir  Redvers  Buber’s  retirement  in  October  1901  his 
successor  in  the  command  of  the  1st  Army  Corps,  Sir 
John  French,  was  a major-general  with  the  local  rank  of 
lieutenant-general.  If  this  lx?  so,  the  rank  of  lieutenant- 
general  would  virtually  disappear  from  the  ordinary 
course  of  the  military  hierarchy  during  peace  time.  As 
experience  has  shown  in  South  Africa,  it  becomes  a very 
necessary  link  in  any  considerable  war,  and  major-generals 
have  been  ap|»ointed  with  “ local  and  temporary  ” rank  as 
lieutenant-generals  accordingly.  This  step  as  to  the  peace 
organization  would  have  the  further  importance  of  greatly 
limiting  the  possibility  of  promoting  nmjor-generals  during 
|H«ce  time.  The  royal  warrant  already  referred  to  makes 
that  promotion  de|>endent  upon  there  being  a specific 
appointment  to  which  the  promotion  is  made.  The  fill- 
ing up  by  major-generals  of  the  sjiecific  appointments 
which  in  foreign  armies  are  reserved  for  lieutenant-generals, 
obviously  affects  this  question  very  materially,  ami  practi- 
cally would  produce  the  result  that  nearly  all  officers  who 
reached  the  rank  would  terminate  their  career  as  major- 
generals. 

Two  departments,  each  of  which  proved  during  the  Boer 
war  to  l>e  inadequate  for  the  work  assigned  to  it,  have  been 
the  subjects  of  recent  and  special  investigation,  viz.,  the 
army  medical  department  and  the  remount  department. 
Experience  has  shown  that  the  attractions  offered  by  army 
medical  service  have  not  lawn  adequate.  Briefly,  the  new 
scheme  is  as  follows  : — The  department  is  to  be  adminis- 
tered by  an  “Advisory  Board”  of  nine  members  under 
the  chairmanship  of  the  Director-General.  Two  of  these 
are  to  be  officers  of  K.A.M.C.,  two  civil  physicians,  two 
civil  surgeons,  one  representative  of  the  War  Office,  one  re- 
presentative of  the  India  Office.  It  advisee  on  all  medical 
army  matters,  including  promotion  of  officers,  thus  super- 
seding the  “ promotion  board,”  which  hitherto  has  dealt 
with  that  subject.  The  scale  of  pay  is  to  lie — 

Lieutenant  “on  probation"  and  Lirutcn 

ant,  in  all 

Captain  (after  3 years’  total  service) 

” » 10  M H 

Major  ,,  12  ,,  „ „ 

Major  (after  3 years  as  such) 

Lieut. -Colonel  (after  20  years’  service) 

,,  (selected  te  an  establish 
ment  of  50)  . 

Colonel 

Surgeon-Gcncrul  .... 

Director-Generul  .... 

Candidates  must  be  British  subjects  of  unmixed  European 
blood,  under  28  years  of  age,  with  good  references  and 
a registrable  qualification  to  practise.  Provision  is  made 
for  examinations  prior  to  appointment  and  promotion  to 
each  rank.  Previous  to  each  of  these  the  candidate  will 
have  the  opportunity  of  attending,  partly  at  Netley,  partly  at 
selected  civil  hospitals,  courses  of  instruction  in  the  special 
subjects  in  which  he  is  required  to  pass.  Before  pro- 
motion to  captain  and  before  promotion  to  major,  he  may, 
by  passing  exceptionally  well,  obtain  an  acceleration  of 
promotion  varying  from  3 to  18  months.  Brevet  pro- 
motion may  be  given  either  for  distinguished  service 
in  the  field  or  other  exceptional  service  not  in  the  field. 
The  creation  of  an  instructional  military  hospital  and 
military'  medical  staff  college  is  proposed.  A retaining 
fee  of  £23  per  annum  is  proposed  for  such  medical  officers 
as,  after  3 years’  service  as  lieutenants,  go  to  a reserve  of 
officers. 

S.  1.-82 


£323  10  0 per  annum. 
379  15  2 „ 

400  0 0 

477  15  2 „ 

637  12  10 

632  12  10  „ 

713  15  4 

804  15  4 „ 

953  10  10  „ 

1500  0 0 „ 

2000  0 0 „ 
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The  nursing  rervice  in  to  be  called  “The  Queen  Alex- 
andra's Imiwrial  Military  Nursing  Service,"  and  governed 
by  a board  uuder  the  Queen  a»  preaideuL  The  pay 
ranges  from  tho  matron-in-chhd,  from  £230  U>  £300  l#r 
annum  (by  £10  annual  increments),  with  kalging  allow- 
ance, to  nurses,  £25  a year  to  £35  (by  £2,  1"«.  annual  in- 
cretneuU).  The  ranks  are  |*itidl«U  matrons  (from  £110), 
matrons  (from  £70),  si ster.-t  (frutu  £37,  10a),  nurses,  and 
female  servants. 

An  ahnost  etpially  elalorate  scheme  had  been  prepared 
for  the  reconstruction  of  the  army  remount  department. 


the  other  colonies  under  the  jvime  minister  or  the  chief 
or  colouisl  secretary.  lit  Canada,  \Nvnl  Australis, 
Queensland,  and  New  Zealand,  the  forces  are  ccnutiundtd 
by  ini|«rial  officers  lent  to  the  colonial  Government.- : in 
South  Australia,  Victoria,  and  Tasmania,  by  officers  of  the 
local  forces.  In  Cape  Colony  and  Natal  their  oommind 
in  war  devolves  on  the  generals  totununding  the  impt-fl 
troops.  This  is  also  the  ease  in  crown  ooloniw  ahem  there 
are  imperial  troops  permanently  stationed.  In  the  lav 
i ward  Islands,  Trinidad,  ami  British  Ctiiatta,  the  militia  i r 
J volunteer  forces  are  commanded  by  an  officer  vlio  bis  a.so 
the  armed  police  of  the  colony  under  him,  and  the  sue 


but  it  would  appear  that  timnekl  considerations  caused  the  armed  pnl.ee  of  the  col ony  under  mng  asm  me 
it  to  he  abandoned.  No  department  within  the  scope  arrangement  was  proposed  for  the  yolunteM  fww  ruwu 
of  its  possibilities  acoomplisbed  harder  or  more  valuable  for  Barbadoa  to  replace  the  , 

0f  several  of  the  self-governing  culimif*.  sml  the  frontal 
UnrnsH  ConostsL  Fcmtits.  | fl)rceg  v[  Wrat  Africa  are  almost  entirely  officered  from  the 

The  British  colonial  forces  proper  are  those  raised  and  imperial  regular  or  militia  service, 
maintained  by  the  colonics  at  their  own  exia-n-e,  either  for  Tile  permanent  troops  of  Unada^rrespilulmg 
. . 1 ...  . _I . ,_;i-. ......  I f„r.*K.  of  the  irauerial  annv.  cnosist  of  2 squadron! 


population  of  individual  eokiuies  or  groui>».  Canada  Mounted  Polloe,  though  — 

must  maintain  a considerable  land  force  fur  the  defence  practically  a fine  military  force.  The  T (J 
of  a long  land  frontier,  while  fortunately  the  chance  of  forces  of  Cape  Colony  and  Natal  arc  the  I • 

hostilities  with  the  1‘nited  States  is  sufficiently  remote  Rifles  and  the  Natal  Police,  who  have  l'tov  — 

to  enable  the  empire  to  count  on  Canadian  troops  under  ' most  efficient  soldiers.  There  are  arna  \*>  ‘ , 

> . U-1.L,  ...  !„  a military  force  in  Bechuanalsiid,  Bssnlolsnd,  aM 

Rhodesia.  In  Australia  and  New  Zealand  the  rcgubt 
troom  consist  of  forces  of  artillery  and  engineers,  md  * 
small  staff  of  officers  and  non-comnussiomsl  officers  torctm 
branches.  In  the  West  Indies  the  ,wnnaneiu  fnrc«  a* 
ant.ed  native  trolice,  and  in  West  Africa  native 
organized  on  in  entirely  military  but  There  arc  mri 
police  at  the  Straits  Jjcttlanents,  Liitaum,  k»>?  £ 

Fiji,  and  British  New  Guinea,  and  the  MabybUW 
aides  in  the  Federated  Malay  States  arc  permanent 
troops. 

The  establishments  of  permanent  troops  in  1 
of  sUtos  are  approximately  a*  follow* 

North  America 
South  Africa  . 

Australasia  . 

Ml*,  lit*.- iron  can  (Cyprus) 

IVflit  Indies  . 

West  Africa  - 
Eastern  colonies  . 

Total 


otiicr  conditions.  Newfoondland,  being  little  liable  to 
attack  and  having  small  financial  resource*,  has  not 
hitherto  kept  up  any  military  force  beyond  a few  armed 
(Kilice ; advantage  has,  however,  now  been  taken  of  the 
exceptional  advantages  the  colony  offers  as  a source 
of  supply  of  men  lor  the  royal  navy  to  war.  The 
Australian  states,  including  New  Zealand,  derive  security 
from  their  position  against  organised  invasion  so  long 
as  British  naval  supremacy  is  maintained  in  Far  Eastern 
waters.  Though  in  a maritime?  war  their  land  forces 
would  in  part  be  required  for  protecting  their  ports 
against  predatory  raids,  they  would  doubtless  be  largely 
available  for  offensive  operations  in  aid  of  imjierial 
strategy.  In  the  West  Indies  the  function  of  local  troops, 
largely  native,  must  lie  looked  uj*on  as  entirely  local 
defence ; in  Bermuda  and  Jamaica  they  are  auxiliary  to 
imperial  garrisons ; in  the  Leeward  Islands,  Barliudiw, 
Trinidad,  British  Guiana,  and  British  Honduras,  they 
secure  internal  tranquillity  in  peace  and  guard  against  any 
possible  raiding  attack  from  a cruiser  in  war.  A small 
white  corps  in  the  Falkland  Islands  has  been  raised  to 
serve  the  Utter  pur]Kwe.  In  West  Africa  considerable 
forces  of  armed  natives  are  maintained  to  secure  the 
peaceful  administration  of  the  more  turbulent  parts  of 
Sierra  Leone,  the  Gold  Coast,  Lagos,  and  Northern  ami 
Southern  Nigeria.  In  St  Helena,  the  eastern  colonies  of 
Ceylon,  the  Straits  Settlements,  and  Hong  Kong,  colonial 
volunteer?*,  mainly  European  or  of  European  descent, 
form  valuable  auxiliaries  to  the  regular  garrisons  of  the 
imperial  coaling  stations  in  these  colonies.  There  are 
also  native  armed  police  in  the  two  last,  and  a Sikh  force, 
maintained  by  the  confederated  Malay  States,  would  in 
war  furnish  assistance  to  the  Singajwe  garrison.  Armed 
police  in  Labuun  and  Fiji,  assisted  by  white  volunteers  in 
the  latter  colony,  maintain  order  it»  j«eace  and  would 
resist  predatory  attack  in  war.  An  armed  constabulary 
of  Pajmans  secures  the  internal  quiet  of  British  New 
Guinea. 

Tn  the  self-governing  colonies  the  colonial  forces  arc 
administered  by  a defence  department,  which  in  Canada, 
. ict< *ria,  and  Now  Zealand,  is  under  a minister  of  defence: 


t the  different  &nMij< 


1.700 

l-.'OO 

3,000 

;oo 

2,S00 

8,0t0 

3,400 

21,^00 


Them  figures  do  not  iariodo  Ike  «™«1  p°J*« 
states  and  of  New  Zi aloud,  of  r.^.c"T;Ui  tTkW 

The  r«T  of V private  reffifferin  the  pm»«J 
i.  2i  Obi.  (4  dollar)  • day.  1“  South  Ak** A worU,  U 4k. 
„uth  Vffi.  and  yarendand.  2*.  «•_.  » * “,an"’ 

and  in 
West  1 

forces  of  West  Africa, 


hramJi  could  he  wade  available  in 
flivient  as  mounted  infantry 

iniy  of  a private  soldit.  _ . . 

.*  dollar)  . day.  In  South  Afn*  ^ „ 

New  .South  Wales  and  (^ucensUtid.  Aa  3d.,  ^ jip 

and  in  New  Z-aland,  S*.  or  6u.  The  native  uv**\  ^ 

West  ladies  receive  at  the  rate  of  J.  *»'! 

forces  of  West  Africa,  1*.  or  Is.  8d  JT*1  1 

constabulary  in  the  eartam  coloaias  from  W.  two 

In  eureh*  N.t.1,  W«t  Aratrata, 
i-nlut  in  ihe  p.-muureiit  forces  for  J j 

five,  in  Oijv  CMony  for  five  in  the  fii«  re« W"1  f |«mo 
f„r  fre.h  i'  rind,  of  three  vran  T/Tf  %,  6‘,  r«n,  riffi 

|.mod,  «ud  in  \ iclom  »nd  >«»  *°">h  1 ■ j J tiv,  rein, 

the  option  of  re  en^pement  for  a tot  I ^ font* 
The  period*  for  which  natives  cnlut  in  , (l,ie  l0  six  ytor'- 
of  the  different  West  ludian  colonita  vary JJ™"  ' t in  the  V«t 
It  has  been  proitoscd  to  mnkr  the  term  of  * _ sB(j  <0  fn- 

African  frontier  force*  a uniform  t,n^f  * ™ T.i  TH'nod  in  5b* 
courage  re-engaprraent.  Kiro  yean  is  the  11,811  l 
East  African  colonies.  . lnJrtn9  dealt  vita 

Tho  colonial  forces,  apart  from  the  Prr*n",  mounted  inf*#*1!* 
re,  comprise  the  following  units 


in  Natal,  trader  the  nimbUre  of  land,  and  work,,  and  in  j ?Sr,TSk^  and  r-vt-Aj  1*«  "d  0B>*! 
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rt- 

fnhntry. 

ill 

it* 

1-  1 

Colony. 

III 

M 

.#  3 

-r-5 

J £ 

Dbu. 

Coy*. 

w"' 

Canada 

37 

1 

9 

17 

31 

2 

c 

Leeward  Islands 

i 

3 

Trinidad  . 

4 

s 

British  Honduras 

2 

Guiana  . 

I Falkland  Idands 

■ 

- 

i 

... 

[ Gold  Coast 

3 

St  Helena  . 

1 

Cape  of  Good 

... 

13 

? 

» 

2 

Hop© 

Nauf 

26 

s 

1 

Ceylon 

... 

1 

13 

1 

Straits  Settle- 

1 

menu 

Hang  Kong 
W.  Australia 

... 

1 

i 

8 

2 

S Australia 

8 

is 

3 

2 

Victoria  . 

9 

5 

10 

3 

i 

New  S.  Wales  . 

2 Rt-yta. 

t 

8 

2 

4 

2 

Queensland 

... 

i" 

A 

2 

2 

3 

Tasmania  . 

8 

2 

1 

New  Zealand 

18 

» 

9 

3 

9 

& 1 

Fiji  . . . 

... 

... 

5 

1 1 

There  aro  alao  medical  service*,  including  officers  and  men.  In 
Canada,  Cane  Colony,  Suutli  Australia,  New  Sooth  Wales,  Qu-een*- 
land,  New  Zealand.  am]  Oylon.  One  or  two  of  the  colonics  have 
the  nucleus  of  an  Army  Service  Corj^. 

The  establishment*  of  partially  paid  and  unpaid  troops  in  the 
different  group*  of  colonies  are  approximately  a*  follow* : 


North  America 

34,700 

South  Africa  . 

9,800 

Australasia 

28,600 

West  Indio*  . 

. . 3,000 

West  Africa 

400 

E-wtora  colonies 

1,900 

78,400 

These  numbers,  representing  approximate  peace  establishment*, 
are  capable,  especially  in  the  first  three  group*,  of  large  expansion 
in  war  by  the  accession  of  men  who,  from  their  ordinary  conditions 
of  life,  pa*tess  considerable  military  aptit  ude 

Service  in  all  the  forces  Is  at  present  entirely  voluntary,  in  the 
sense  that  there  ia  no  man  now  serving  who  has  been  compelled  to 
enrol,  but  the  actual  laws  governing  the  forces  in  Canada,  South 
Australia,  Queensland,  Tasmania.  New  Zealand,  Jamaica,  the 
Leeward  Islands,  and  British  Guiar.a  provide  For  the  ballot,  if 
authorized  establishments  cannot  otherwise  be  kept  up,  or  in  war. 
In  Canada,  Cape  Colony,  and  New  Zealand,  all  male  inhabitants 
of  fighting  age  can  be  called  out  for  a for*  tit  masse. 

Apart  from  the  permanent  troops,  the  whole  of  the  forces  of  Canada, 
Natal  (though  called  valnnteenO,  West  Australia,  South  Au»- 
tr.iaii.  J.wini  :i.  uni  B-ltidi  Gui-iria,  .in’  |> *: : i.*l“ v pul,  <>.,  all 
ranks  receive  pay  during  peace  according  to  the  military  duties  they 
perform.  Those  of  C*pe  Colony.  Tasmania,  Now  Zealand,  tha 
Loans ard  Islands,  Trinidad,  British  Honduras,  the  Falkland 
Islands,  8t  Helena,  the  Gold  Coast,  Ceylon,  tho  Straits  Settle- 
ments, Hong  Konjr,  rill  1 F-ji  .i:v  -l.-ipli-l.  « T.  .-j.’  V.lu-i;  • nt 

for  active  service,  though  most  of  the  corj*  reoeivs  capitation 
manta  for  efficients.  In  Victoria,  New  South  Waloa,  and  Queen* 
i*ad,  though  the  bulk  of  the  troops  ara  partially  paid,  there  are 
also  unpaid  corps.  The  forces  in  Jamaica,  thougn  termed  militia, 
do  not  receive  psy  for  the  ordinary  drills  laid  down  by  law.  The 
general  tendency  of  late  years  has  born  to  substitute  partially  paid 
or  militia  for  unpaid  or  purely  volunteer  troops,  as  with  the 
former  it  is  found  possible,  tinder  the  conditions  which  obtain  in 
moat  of  the  ootontae,  to  get  greater  efficiency  than  with  the  latter. 

In  Canada  the  daily  rate  of  pay  for  a tniluixlDtii daring  training 
Is  2s,  0|d.  In  Natal  a volanteer,  If  mounted,  fla.,  and  if  dismounted, 
5s.  for  each  day's  training.  In  South  and  West  Australia  a man 
receive*  fni.  for  each  of  a eeriain  number  of  mid  drills.  Militia- 
men in  Victoria,  New  South  Wales,  and  Queensland,  can  by 
attendance  at  specified  parades,  and  by  efficiency  earn  £9 : 5*.,  . 

: fta.,  and  £7  per  annum  respectively.  The  daily  rate  of  pay 
for  a miUtiiwiaii  in  Jamaica,  during  continuous  training  as  distinct  j 
from  ordinary  drill*.  j*  2a. 

The  period  of  service  as  laid  down  in  Militia  or  Volunteer 
Arts  of  Canada.  Natal,  West  Australia,  Victoria,  Queensland, 
Tasmania,  Jamaica,  Trinidad,  and  British  Guiana,  is  three  years. 


In  South  Australia  it  is  two  years  in  the  active  force,  and  three 
in  the  reserve.  For  the  Cape  and  New  Zealand  it  is  not  leas  then 
one  year.  For  New  Sooth  Walcw,  nnd  for  tin-  colonies  not  men- 
tioned above,  whan  the  local  forces  are  entirely  volun leers,  no 
period  of  service  has  been  laid  down,  men  being  allowed  to  cease 
serving  on  giving  notice  vary  i n g from  fonrteeudsy*  to  three  months. 

There  ia  considerable  variation  in  tho  amount  of  annual  training 
undorgune  by  the  various  colonial  auxiliary  forces.  As  far  as  it  ia 
provided  for  by  legislative  enact  meat,  th»  average  number  of  days’ 
training  in  the  year  is  about  twelve.  In  Canada,  Queensland,  «i«d 
Tasmania,  eight  day*  ia  laid  down  a*  the  minimum,  and  aixte*in  a* 
the  maximum  period,  but  in  Queensland  tho  maximum  does  not 
include  eight  days'  continuous  training  which  may  bo  ordered  by 
the  governor.  In  South  Australia  tho  maximum  for  the  active 
force  ia  twenty-four  dare,  and  the  minimum  twelve  of  five  hour* : 
for  the  reserve  twelve  <hy»’  training  ia  required.  la  New  Zealand 
163  hours  is  tho  maximum.  In  all  the  Australasian  states  tho 
partially  paid  troop*  frequently  hold  voluntary  parades.  Tl-.e 
regulations  for  the  unpaid  volunteers  in  Cape  Colony  require 
for  efficiency  twenty -»rvcn  drills  in  the  first  year’s  service,  and 
eighteen  in  snbswjnent  year*;  those  for  the  paid  Tolun:i*«Ts  ia 
Natal  lay  down  ten  days  in  camp  or  twenty-four  drill*.  In 
Jamaica  the  Militia  Act  provides  for  twelve  ordinary  drills,  in 
addition  to  target  practice  and  inspection  parade?,  and  in  British 
Galana  for  twelve  days’  drill  a year. 

All  the  colonies  have  already,  or  are  now  acquiring,  rifics  of  the 
Santo  calibre  as  thoae  used  in  tit©  imperial  army,  and  the  greater 
number  of  these  rifle*  ara  of  Jz&e-Motford  or  Lee-Enfteld  pattern. 
In  field  artillery  there  in  more  diversity,  but  this  is  liksly  to  be 
remedied  ia  the  future.  With  re^nnl  to  fixed  armaments,  apart 
from  those  provided  by  the  imperial  Government  at  the  Imperial 
ffrrtxessoa  and  coaling  stations,  the  Governments  of  Natal,  of  tho 
cii  Australian  slaw*,  and  of  New  Zealand,  have  mounted 
powerful  guns  at  their  principal  parts.  British  Guiana  has  do- 
tended  Georgetown,  ana  Trinidad  and  Barbados  are  likely  to 
follow  suit  when  the  state  of  their  finances  makes  it  possible  for 
them  to  do  this  in  addition  to  maintaining  defence  force*.  Canada 
has  contributed  largely  to  the  protection  of  Esquimalt  ; and  Ceylon, 
the  Strait*  Settlement*,  and  Hong  Kong,  to  the  defended  coaling 
station*  in  these  colonies.  For  the  supply  of  war  material  the 
colonies  are  still  largely  dependent  on  Great  Britain,  but  Canada 
ha*  a cartridge  factory,  ana  shell  foundiy,  and  there  arc  private 
ammunition  factories  In  Australia  ami  New  Zealand,  capable  of 
manufacturing  ammunition  for  Government  small  arm*. 

Colonial  naval  forces  are  practically  confined  to  South 
Australia,  Victoria,  Now  South  Wales,  and  Queensland. 
South  Australia  owna  a protected  cruiser,  Victoria  an 
armoured  turret-ship  and  five  torpedo  boats.  New  South 
Wales  two  torpedo  boats,  and  Queensland  two  gun- 
vessels  and  two  torpedo  boats.  To  man  these  ships  there 
arc  altogether  some  200  permanent  and  1400  partially 
paid  or  unpaid  offioere  and  men.  In  view  of  the  fact  that 
a considerable  imperial  squadron,  to  which  the  Australian 
states  and  New  Zealand  contribute  £ 126,000  annually, 
is  always  inaiiitained  in  Australasian  waters,  and  that  the 
state#  have  also  provided  by  fixed  defences  against  the 
raiding  attacks  of  cruisers  on  their  ports,  it  is  difficult  to 
say  what  function  is  played  by  the  local  naval  defences  of 
Australia.  There  is  undoubtedly  a desire  in  Australia  to 
make  some  contribution  in  yarraww*/  as  well  as  in  money 
to  the  naval  forces  of  the  empire,  and  the  question  a.-  to 
how  this  can  mwt  effectively  be  done  by  men  thoroughly 
trained  at  sea  will  require  consideration.  New  Zealand, 
besides  contributing  to  the  inuwial  navy,  keeps  up 
naval  volunteers,  bat  these  are  really  military  forces  trained 
in  the  duties  of  garrison  artillery  and  submarine  mining. 
The  preventive  service  in  Canada,  which  includes 
some  500  officers  and  men,  cannot  at  present  be 
looked  upon  as  a fighting  force.  Arrangement*  ait?  being 
made  for  utilizing  the  fishermen  of  Newfoundland  for  the 
royal  naval  reserve.  Chpe  Colony  makes  an  annual 
money  contribution  of  £30,000  to  the  imperial  navy,  free 
of  all  conditions.  Natal  makes  a contribution  of  1 2,000 
tons  of  coal.  It  has  also  naval  volunteers;  but  these, 
though  they  have  given  proofs  of  their  excellence  in 
manning  guns  of  position,  have  no  sea  training,  and  ara 
more  properly  included  in  the  military  forces  of  the 
colony. 
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The  following  table  shows  the  colonial  military  anil  naval  expenditure  as  taken  from  the  latest  estimates  and  accounts:- 


Group. 

1 

C'llooy. 

Military  mud 
Naval  Bx 
pcodltur*. 

Population  ^ 
(Mlimatad  1 
Sl/lti/V”), 

Military  and 
Naval  Ks 
IMfinUturu 
per  head  0 1 
Population. 

Mediterranean  . 1 

Gibraltar 

£ 

20,699 

«.  d. 

Malta 

5,709 

177,745 

0 6 

Cyprus 

25,990 

229,286 

2 3 

North  America  . 

Canada 

502,709 

5,185,990 

1 11 

Newfoundland 

8,275 

288,000 

0 9 

West  Indie® 

Bermuda 

Bahamas 

2,000 

16,098 

52,000 

0 9 

it  i> 

Jamaica 

67,401 

706,  .894 

1 11 

L'-ew&rd  Islands 

11,235 

129,751 

1 8 

Windward  Islands 

9,500 

154,543 

1 2 

Barbados 

23,972 

190,000 

2 6 

Trinidad 

67,689 

275,363 

4 2 

British  Honduras 

0,863 

34,277 

4 i 

..  Guiana 

54,296 

286,484 

4 0 

West  Africa  , 

Falkland  Inlands 

150 

2,050 

1 0 

Gambia 

4,816 

13,057 

8 4 

Sierra  Leone 

64,299 

1S0  trust-1 

! worthy  ,. 
statistics  [ 

... 

Gold  Coast 

63,16.1 

I*  1: 

Lagoa 

85,049 

( at  present 

... 

»i  m 

Southern  Nigeria 

45,077 

available  j 

... 

Northern  „ 

for  these: 

St  Helena 

95 

l colonies.  J 
3,897 

0 6 

South  Africa 

Cape  of  Good  Hope 

309,501 

2,143,100 

2 10 

>1  ti 

Natal 

117,452 

811,139 

2 10 

Basutoland 

13,137 

250,000 

1 0 

M 

Ikvhuaualand 

... 

I. 

Rhodesia 

238,487 

... 

Aria  . 

Mauritius 

27,630 

377,856 

1 5 

Ceylon 

145,399 

3,298,342 

0 10 

Straits  Settlements 

142,266 

1,175,656 

2 4 

(including  Malay 
States) 

IaIiium  and  British 

(not  known) 

North  Borneo 
Hong  Kong 

88,321 

248,710 

7 1 

Australasia 

West  Australia 

16,035 

155,749 

2 1 

11 

! South  Australia 

82,776 

179,392 

361,045 

1 9 

11 

Victoria 

li 176,268 

3 0 

11 

New  South  Wale* 

233,897 

1,335,800 

3 6 

11 

(Queensland 

94,401 

484,700 

3 10 

ii 

Tasmania 

13,996 

171,719 

1 7 

11 

New  Zealand 

169,944 

768,910 

4 5 

ti 

Fiji 

2,283 

121,796 
, 3,350,000 

S 4 

•• 

^ British  New  Guinea 

3,044 

'■  Contribution. 

, Armed  police. 

Permanent  and  Militia  force  ami  >orth-w«*t 
, Mounted  Police. 

I Armed  police. 

1 Armed  police.  ... 

Armed  |*>lice,  Militia,  ami  allowance  to  Imperial 
j troop®. 

Armed  police  and  defence  force. 

! Armed  |*»licc. 

Armed  |«olic?  and  allowance  to  Imperial  trootfl. 
Armed  }x>lic©  and  Volunteers. 

Armed  {tolicc  and  Militia. 

Yoluntoara. 

Armed  police.  .1*1 

Armed  constabulary  and  allowance  to 
troop*. 

Armed  constabulary  and  \ olnuteers. 

Armed  constabulary. 

Expenditure  ’ on  armed  constabulary  at  present 
covered  by  grant  from  Imperial  Exdiojuer. 

CsMBMomit«d  Hides  ; Voluntsets  ; oot.trib.tiwi  W 
Nary  .ml  sllo.ssee  to  Imlorisl  lTOl". 

N.U1  polieo,  Volunteer. ; contntatton  to 
allowance  to  Imperial  troops. 

«M25  by  past  from  I.|«rb| 

1 Armed  polke  «nd  Volunteer.  (British  South  Afnos 

Contribution  snd  .llonsncc  to 
Volunteers,  contribution,  snd  » •“ 

Mal  ty  States  Ouldoa,  armed  I»k»,  \ oluuteen,  u 
I contribution. 

Armed  police. 

Annni  police,  Volunte«t,  aud  ooutnbotion.  ^ 
I Military  fnreos  and  contributions  to  ba 
Federal  lortressea  in  Australia. 

1 Military  and  Naval  forces,  contributions  to  *9 
j'  and  to  Federal  fortresses  in  Australia. 

1 Military  forces  and  contribution  to  Nary. 

Armed  police  and  Volunteer*. 

Armed  jwlice. 


Besides  Colonial  forces  pro|ier  there  arc  what  are  officially  known  | 
as  Colonial  corits,  consisting  of  troops  raised  in  the  Colonies  and  ; 
India,  and  paid  by  the  Imjteiial  Government  for  garrison  duty  at  j 
the  Imperial  fortresses  and  coaling  stations.  The  Colonial  corps  i 
at  the  present  time  comprise  the  West  India  regiment  (three 
lattalioiks).  West  African  regiment,  British  Central  African  regi- 
ment, llong  Kong  regiment,  and  Chinese  regiment : the  Royal 
Malta  artillery,  the  West  Indian,  West  African  and  East  African 
omnaiUM  of  artillery,  submarine  miners,  and  fortress  engineers ; 
the  Royal  Malta  militia,  the  Bermuda  militia  artillery  ; and  the 
Bermuda  volunteer  rifle  corps.  These  corps  number  altogether 
*otne  10,000  regular,  2500  militia,  ami  300  volunteer  troojia,  and 
are  umler  the  direct  cuntrol  of  the  War  Office.  In  addition  to 
these  Colonial  corps  under  the  War  Office  there  arc  certain  other 
troops  of  the  Empire  which  also,  not  being  properly  Colonial 
forces,  call  only  for  brief  mention.  These  are  the  military  forces 
of  the  British  Central  Africa,  British  East  Africa,  Uganda  and 
Somaliland  Protectorates.  They  number  altogether  some  4500 
regular  native  soldiers,  under  Imperial  officers  lent  by  the  War 
Olhce,  and  arc  administered  by  the  Foreign  Office.  (m.  N.) 

India 

After  the  transfer  of  the  Government  of  India  to  the 
Crown  in  1658,  the  whole  military  organization  was  re- 


cast. The  local  European  army  M 
artillery  became  wholly  British,  with it 10  _ European 
few  native  mountain  batteries.  The  Compai  ^ Y 
artillery,  engineers,  cavalry  and  infantry  were  ^ 
with  the  royal  army.  The  total  rtrengthrf f n 

troops,  all  of  the  royal  army,  was  largely 
that  of  the  native  troop*  was  largely  dan"11*  lDj 

distinct  native  armies  — those  of  ®Soy,’,‘  | iuilhu 

Bombay — were  still  maintained.  In  rlUtributed 

armies  consisted  of  cavalry  and  infantry  only, 
as  follow.,,  with  a few  artillery 

Battalion*.  Infintry. 

Bengal  . . 4 * * 4 

Mwlras  . . • W • • 

Bombay  . . . JJ  ■ 

Punjab  force  . ♦ •*  * 

Total  . . . 131  • * * ^ 

There  were  also  three  ttppcr  battalion^  on' 
army.  . , _ , tt  n{  native 

The  Puigab  force,  which  had  o batt 
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artillery  attached  to  it,  continued  under  the  Punjab 
Government.  In  addition,  the  Hydra  bad  contingent  of 
4 cavalry,  6 infantry  regiments,  and  4 batteries  native 
artillery,  and  a local  force  in  Central  India  of  2 
regiment*  cavalry  and  6 infantry,  were  retained  under 
the  Government  of  India.  After  all  the  arrangements  had 
been  completed  the  army  of  India  consisted  of  62,000 
British  and  125,000  native  troops. 

The  ComjHUiy’s  military  college  at  Addisconibe  was 
closed  in  1860,  and  the  direct  appointment  of  British 
officers  to  the  Indian  local  forces  ceased  in  1861.  In  that 
year  a staff  corps  was  formed  by  Royal  Warrant  iu  each 
Presidency  “ to  supply  a l>ody  of  officers  for  service  in 
India,  by  whom  various  offices  and  appointment*  hitherto 
held  by  officers  borne  on  the  strength  of  the  several  corps 
in  the  Indian  forces  shall  in  future  be  held."  Special 
rules  of  pay,  pension,  and  promotion  were  laid  down  ; the 
principle  of  the  hist  being  promotion  by  length  of  service 
in  the  various  ranks  from  second  lieutenant  up  to  lieut.- 
colonel.  The  corps  was  at  first  recruited  partly  f rora  officers 
of  the  Company’s  service  and  ]>artly  from  the  royal  army, 
holding  staff  apinrintments  (the  new  regimental  employ- 
ment being  considered  as  staff  duty)  and  all  kinds  of 
political  and  civil  posts  ; afterwards  by  young  officers  from 
the  British  service,  and  recently  in  addition  by  second 
lieutenants  drafted  direct  from  the  Royal  Military  College, 
Sandhurst.  The  native  artillery  and  sappers  and  miners 
were  to  bo  officered  from  the  Royal  Artillery  and  Royal 
Engineers.  The  only  English  warrant  and  non-com* 
missioned  officers  now  to  be  employed  in  the  native  army 
were  to  be  those  of  the  Royal  Engineers  with  the  sappers 
and  miners.  Officers  of  the  old  Indian  army  who  did  not 
accept  service  in  the  artillery,  engineers,  and  new  line 
regiments  transferred  to  the  British  army  on  the  amalga- 
mation, remained  in  their  former  cadres  for  promotion. 
Now  all  have  disappeared  from  the  active  list  except  a 
few  generals. 

A radical  change  in  the  regimental  organization  of  all 
the  native  armies  was  effected  in  1863.  The  Punjab 
Frontier  Force  was  from  the  first  organized  on  the  irregular 
system,  which  was  there  seen  at  its  best,  as  also  were  the 
new  regiments  mist'd  during  the  Mutiny.  This  system 
was  uow  applied  to  the  whole  army,  each  regiment  and 
battalion  having  seven  British  officers  attached  to  it  for 
command  and  administrative  duties,  the  immediate  com- 
mand of  troops  and  companies  being  left  to  the  native 
officers.  Thus  w«is  the  system  reverted  to  which  was 
initiated  by  Clive,  in  the  early  days,  of  a few  British 
officers  only  bring  attached  to  each  corps  for  the  higher 
regimen Lil  duties  of  command  and  control.  Time  had 
shown  that  this  was  more  effective  than  the  regular 
system  instituted  in  1796  of  British  officers  commanding 
troops  and  companies. 

Selection  for  all  regimental  commands  was  now  the 
order.  A new  spirit  was  breathed  into  the  army.  The 
supremacy  of  the  commandant  was  the  main  principle. 
He  was  less  hanijM?red  by  the  unbending  regulations  en- 
joined upon  the  old  regular  regiments,  had  greater  powers 
of  reward  and  punishment,  was  in  a position  to  assume 
larger  responsibility  and  greater  freedom  of  action,  and 
was  supported  in  the  full  exercise  of  his  authority.  The 
system  made  the  officers. 

tp  to  1881  the  native  army  underwent  little  change, 
but  in  that  year  financial  considerations  prevailed  ami 
18  regiments  of  infantry  and  4 of  cavalry  were  broken 
up,  while  the  rank  and  file  of  the  rest  were  increased. 
Almost  the  same  number  of  men  were  maintained  as 
before,  but  in  fewer  and  stronger  regiments  and  better 
organized  for  war.  The  only  reduction  made  in  the 
British  troojw  was  in  the  Royal  Artillery,  which  was  I 


diminished  by  11  batteries.  The  events  of  1885,  how- 
ever,  on  the  Russo-Afghan  frontier  led  to  an  augmenta- 
tion of  the  army.  The  11  batteries  Royal  Artillery 
were  brought  back  from  England,  each  of  the  9 British 
cavalry  regiments  in  India  received  an  addition  of  a fourth 
squadron  ; each  of  the  British  infantry  battalions  was 
increased  by  100  men  and  3 battalions  were*  added. 
The  native  cavalry  had  a fourth  squadron  added  to  each 
regiment ; three  of  the  four  regiments  broken  up  in  1881 
were  re- raised,  while  the  native  infantry  was  increased  in 
regimental  strength,  and  9 new  battalions  raised  com- 
IKWcd  of  Gurkhas,  Sikhs,  and  Punjabis.  The  addition  in 
all  amounted  to  10,600  British,  and  21,200  native  troops. 
In  1890  the  strength  of  the  army  of  India  was  73,000 
British,  and,  including  irregulars,  147,500  native  troops. 

Many  important  changes  have  taken  place  sine© 
1885,  which  have  vastly  improved  the  efficiency  of 
the  native  army.  Seven  Madras  infantry  regiments 
were  converted  into  regiments  for  local  sendee  in 
Burma,  conijKVKd  of  Gurkhas  and  hardy  races  from 
Northern  India ; six  Bengal  and  Bonilmy  regiments  were 
similarly  converted  into  regiments  of  Punjabis,  Pathans, 
uud  Gurkhas;  the  native  mountain  batteries  have  been 
increased  to  ten ; the  system  of  linked  battalions  ha*  been 
introduced  with  the  formation  of  regimental  rent  res  for 
mobilization ; and  reserves  for  infantry  and  mountain 
artillery  have  been  formed.  The  number  of  British 
officers  present  with  each  regiment  lias  been  increased  to 
nine,  and  the  two  wing  commands  in  battalions  have  been 
converted  into  four  double -company  commands  of  250 
| men  each,  under  a British  commander,  who  is  responsible 
to  the  commandant  for  their  training  and  efficiency,  the 
command  of  the  companies  being  left  to  the  native 
officers.  This  system,  which  is  analogous  to  the  squadron 
command  in  the  cavalry,  admits  of  closer  individual 
attention  to  training,  ami  distributes  among  the  senior 
British  regimental  officers  effective  reejtonsibility  of  a 
jiersonal  kind. 

An  addition  to  the  army  of  five  native  battalions  at  the 
expense  of  the  im]*erial  Government  was  made  in  1900 
as  the  result  of  India  being  called  upon  to  furnish 
garrisons  for  Mauritius  and  other  colonial  stations  over 
sea.  These  new  battalions  are  raised  from  such  war- 
like and  hardy  races  as  Sikhs,  Punjabi  Mahomna  dans, 
Jats,  and  hillmen  in  Northern  India.  Of  these  three 
are  included  in  the  Punjab  army,  and  two  in  that  of 
Bengal. 

The  unification  of  the  triplicate  army  departments  in 
i the  different  Presidential  armies  was  completed  in  1891, 
all  being  brought  directly  under  the  supreme  Government ; 
and  the  three  separate  staff  corps  of  Bengal,  Madras,  and 
Bombay  were  fused  into  one  in  1891  as  the  Indian  Staff 
Corps.  These  measures  prepared  the  way  for  the  new 
system  of  army  organization,  which,  by  authority  of 
Parliament,  abolished  divided  control  and  placed  the 
whole  army  of  India  under  the  Governor-General  and  the 
Commander-in-chief  in  India. 

On  the  l«t  April  1895  thtarmy  of  India  was  divided  into  fourgrent 
commands— Punjab,  Bengal,  Madras,  Bombay.  Those  commands 
arc  under  lieutenant-generals,  styled  a*  commanding  the  forces 
therein,  all  under  the  direct  command  of  the  Commander-In-Chief, 
and  the  control  of  the  Government  of  I ndia.  The  Punjab  coni  maud 
includes  the  whole  of  the  Punjab  province.  The  Bengal  command 
includes  the  territories  under  the  civil  governments  of  Bengal, 
Assam,  the  North-West  Provinces  and  Oude,  and  part  of  the  Central 
Province*.  The  Madras  command  includes  the  Madras  Presidency, 
Banna,  and  the  Belganm  district.  The  command  in- 

cludes the  Bombay  Presidency,  Baluchistan,  and  parts  of  Raj  puts  mi, 
Central  India,  and  the  Central  Provinces. 

The  two  local  cavalry  regiments  and  six  battalions  In  Central 
India  are  now  included  in  the  Bengal  and  Bombay  command*. 
The  Ilydrabad  contingent  remains  a*  a sciwrato  force  under  the 
direct  order*  of  the  Government  of  India.  It  is  commanded  by  a 
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armies 


rani  officer  and  garrison*  a di»trict  of  tiw  Hydrabad  state,  hat 

“ Thf  on  .be  M Mk 

The  old  M elius  and  Bombay  anniea  arc  included  m the  Madras 
«nil  Bombay  commands,  and  recruit  vrith  nouns  exreptiona  within 
S.  E3»  of  three  commands.  Tbs  Benid  army  « 
into  two  parts.  All  tliat  isirtion  ol  it  which  rcaroits  in  the 
lhlujal,  is  totaled  in  tl.o  Punjab  command  .while  that  which 
iwrads  in  XorthAVwt  India  and  neighbourhood  is  included  in  the 
Boms!  command.  Tho  tlnrkha  battalions,  a foreign  slomrtt,  are 
ObXi  between  tbs  Punjab  and  Bengal  command*  with  one 
battalion  in  Burma.  All  tbc  troops,  though  they  boos  a bon* 
connexion  with  their  particular  commands,  ore  intraubangeaUe 
and  liable  to  serra  anywhere  in  and  outside  India. 

The  composition  of  the  several  commands  is  as  follows 

Indian  Army. 


Native  Troops. 

( | 

Punjab,  ikuipil-  JCailra*. 

J 

1 

It 

0 

B3 

Cavalry  regiment* 

w » 3 

. 

‘ 

”tl 

Artillery  batteries 

7 2 

2 

f 10  mountain 

1 l 

“J 

lolisutry  battalions 

4 1 1 26  32 

31 

6 1 

Strength,  iuclud-\ 
’ Ing  officer*  / 

■ 12.900  90,300 

31,200 

| 7,000 

Tola*. 


3 

139 


The  Indian  Staff  Corps,  consisting of  * oorpa  of  British  officers  for 
regimental  employment  in  the  satin  army,  for  staff,  departmental, 
and  other  duties,  numbers  at  present  2600  effectives,  with  a 
tendency  to  increase.  Of  these  2b  are  general  officers. 

Xli,-  Indian  Medical  Service  numbers  700  officer*  of  all  ranks, 
with  a subordinate  establishment  of  000  military  assistant 

surgeon*.  . . , „ , 

Th«  prow  it  establishment  of  British  troop  in  India  numbers 
73,500.  They  are  jwriodieally  relieved  from  home,  the  tour  ot 
service  varying  from  9 years  for  cavalry  Up  to  15  years  for  artillery 
and  infantry  ; and  are  generally  distributed  in  the  ^veral  com- 
mands ns  follows : — 

| Punjab.  Bengal  Madras.  Ilcanbay.J  Total 


! Cavalry  regiments  . . 

• Artillery  horse  lull  eric* 

I4  „ field  batteries 

„ heavy  batteries 
,,  mountain  batteries 

,,  garrison  batteries  .; 

Infantry  battalions  . 


3 

1 i 
1 


1 

a 

12 


9 

11 


0 

‘.I 

42 

4 

8 

•rs 

51 


towwid*  co-operation  in  imperial  dehor*.  Portion*  of  tlicii  lowx, 
under  the  instruction  of  w stall  of  British  impertlug  olV«ra  low 
raised  to  such  . latch  of  general  efficiency  at  to  St  limits 
Uke  « place  in  line  with  the  amir  of  India.  At  promt  tiny 
eou«bt  of  8000  cavalry,  8000  infaulty,  with  pioneers,  luoonUn 
artillery  camel  and  transport  coni-,  and  hare  done  crod  ware 
iu  the  Sold  at  Uilgit,  ou  the  Punjab  frontier,  and  u Clam 
Thcv  arc  under  the  orders  or  tile  Government  of  India 

The  North-West  Pn.ntier  Irregular  Trom»  are  organ*.!  tn  eight 
cortei  as  rillre  anil  militia,  under  two  and  three  Bnudl  offiren  to 
ear-lr  coma,  end  form  an  ollkient  advanced  frontier  fare  fur  wttm 
in  tlie  tribal  countries  beyond  the  adrainistratne  tatta  They 
ere  under  the  political  authoeiUee  of  the  frontier  pronnee,  awi  m 
rc-nritod  from  the  AfriOi  and  other  mountain  due  along  the 

’’°Tta  Burma  and  Aareni  M ilifiuy  PuBoi  ire 

under  Brrtiah  officer*,  eecomfod  from I their 

Thov  are  recruited  from  the  last  raatenal m the  1 mat rand  **8 

Imurhood  and  form  a very  efficient  irregular  forec  far  en«  “ Ik 

eastern  frontier*.  They  are  under  the  provincU  civil 

The  supreme  military  power  in  India  is  verted  bj  la» 
in  the  Governor. General  in  Council,  subject  to  »hc  eoolrd 
of  the  Secretary  of  State  for  India.  The  huewrarf  fe 
army  is  conduct. -d  through  the  military  branch  of  fc 
Govern meut  secretariat,  which  is  unmednxbdj ' under  tta 
military  member  of  Council.  The  «eerrtuj<rf 
like  all  the  others,  holds  a ptotron  somewhat  shorn  »W 
„f  an  undcr-s.erctary  of  state  in  EngUnd 
his  responsibility  to  the  military  member,  the  duty  ■*« 
with  him  of  personally  bringing  to  Ik 
Viceroy  every  matter  of  special  lmportana.  - ^ 

head  of  the  army  is  the  Commander-m-Clurf  m > 
is  resiwnsiblc  for  its  efficiency,  is  the  adviser  ot 
in  all  military  matters,  and  is  an 

Council  with  a voice  iu  it,  and  precedence  mrt  atw  « 

] Viceroy.  Besides  the  great  department  of 
d£iplL  of  which  he  is  the  head,  there  « ’«■ 
departments,  for  tire  most  put  gp.^-ordMnUi  J^’ 

I accounts,  commiwriat-tnmjpoit,  n« _ wlut  coaM* 
army  remount,  clothing.  These,  toge  «. 
up  from  the  Commander  -m  Chief,  rnahe  1 
bSsmcm  of  the  army,  and  are 
d .partment of  the  Government bjr th imth  V 
Council.  All  orders  are  issued  hy  th  srearmy 
department  in  tho  name  of  the  Governor^ mem I m L 

Th.  Curamsndw-h-Chief  neminaU^ta  dl  ^e,(|or.rai«»l 

;Kmimrtfow,  which m.  Img* 


Rny  il  Kitginoera,  Submarine  Miners,  etc.,  one  cumpany  in  the 
commands. 

Tin?  regular  troops,  British  and  native  together,  number  228,100, 
tVi.v  utn-nrrlk  of  tVu>  >a*.vi>r:il  Arms  IiniriL'  at  follnm  : — 


Cavalry 
Infantry  . 
Artilleiy  . 
( suna . . 


Dritiab. 

Native. 

Tot*U 

5,<k#o 

24,700 

30,300 

52. 

122,000 

174,600 

13,100 

3,200 

16,600 

390 

76 

466 

The  Native  Army  Active  Bsmtim,  malnlv  infautry,  are  growing, 
and  at  present  number  about  21,000.  nearly  half  Of  whom  belong 
to  tin:  Punjab  command.  Thy  coiudat  of  men  who  hnvo  nerved 
with  the  colour*  fitwn  fivo  to  twelve  yean*,  and  are  called  out 
anon  illy  for  one  month's  training  at  ngimentai  centres.  Then;  is 
•Iso  a Urge  garri-«n  reserve  of  all  arms,  consisting  of  old  soldier* 
who  have  served  twenty-one  years,  and  ore  on  the  pension  estab- 
lishment. 

The  auxiliary  forces  consist,  iu  round  numbers,  of 

Volunteer*  ( British)  , ...... 

Imperial  Service  Troop*  (Nativ*)  .... 

North-West  Frontier  Irregular  Com  (Native)  . 

Burma  ;uul  Avuaiu  Military  Police  reU taliou*  .Native)  15,000 
The  volunteers  are  drawn  frntn  the  British  clement  of  the  pojmla- 
tion  : oigauired  in  eor|n  in  th*-  different  commands — riftaa,  mounted 
and  fiw..t,  light  horse,  and  artillery — under  district  general  officers, 
arm<<d  iind  trunifl.  thr-y  nr*  of  great  4tfeB4t(  yaltW. 

The  Im|wrial  Servica  Tnmp?  came  into  existence  in  1888,  when 
the  1"  invijral  i'  ii’Ut*jry  chiefs  spontaneously  ottered  men  and  money 


combatant  brandies  subject  U,  .~c~ T-  ■ - . . 

being  limit"!  I"  ™nfirmin?hi*  m*mmaticm-  Vwrw» 

were  the  roaqlt  of  viinimumcatima  p,  dl 

approval  beforehand.  The  mtutarv  ^ ^ mattet  of  ***• 

appointmuta  in  tlui  dnpartmirnU  uml«  br“-  lnJ  dclro£,  a 
thTdlapoaal  of  question,  of  cqinpmrnt,  mvbmX^ 
the  remrlt  of  defibcnttion  ^Coramiim  .»■  brt«« 

TOhmimion  to  lt»  SH!'l?ra”,  *?’ U^^.n-  derartiwnl  » !■ 

lire  Comma  ml  tir-m -Chief  arnl  Iho  nulrtaiy  jraml.  ^ 

through  the  adioUnt 1 giMral  15  TU1  office,  rfwb*b  *• 

ComnunJcr-in  Clir-f  Ira.  u^c»  hr»  » I 1I)pojotmrnt,  ,*.! 
military  s-crotary  i»  head,  ‘•R,’i.,,k  * depaiunw-  v^vt 

lion.  Also  under  him  r»  the  adjnkml  (,  l taralrv.  && 

incliujra  the  in-vjiectorgMicnila  of,  ti„.  an  aim** 

olftcor*  for  musketry  and  wyal  .nguwre.  * ‘ jnU,ni»mre,  “ralr 

iMmral'a  department,  including  ra"^ are  thv  n'^vr" 
signalling,  Ac.  Other  heads  «t  «"J 2.7  eohurv  **»- 

p-neral,  anny  and  Indian  nu-JW 

lion,  jodge-advocata-general.  pnnctpal  °.  niiudii  wi*11  ““i1  j 
The  division  of  the  army  into  to* vg 
army  and  dopmtmcntal  staff,  all  «o,,er  j ,-:i,  ('..niaueih* 


31.000 

18.000 
i,000 


and  to  consider  tl»o  fanportant ....  districts.  -*11  * 
prised  in  tho  conimaud*  are  thmv  ^ t4>B  fixed  pnipot 

general  officera  and  staff  •"  •*2ar,5E,“* 
tion  from  both  aerviee*.  British  ami  Imt»"-  in  foffiimint— 
The  MUhliabroent  Ilf  units  of  tlw  Bntwn  arau  ,,„.!wu- 
Cavalry:  29  officera,  «m  .rther  rank^tohd 
ArtilU  ry,  horee  and  field  : i officera  wh,  li« 


nmuntatn  1 5 officer*,  1M  "‘'“'"'fe'111- 
1 r ..nil..., a.  05  Other  ranks— *w. 
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Artillery,  garrison  : 5 officers,  110  other  ranks — 145. 

Infantry  battalion : 29  officers,  1008  other  rank*  — 1032,  tn  8 
companies. 

The  peace  establishment  of  the  Indian  cavalry  regiment  is  II 
British  officers,  17  native  oflicere,  60S  other  ranks— total  636, 
organized  iu  4 nquodruiui.  Their  armament  is  Bword,  Lauce,  and 
Leo -Enfield  carbine.  Of  the  40  cavalry  regiments  25  are  lancer*. 
The  British  officers  in  <-a<*L  raiment  fill  the  grades  of  commandant, 
squadron  commanders  (one  of  them  second  iu  command  , adjutant, 
and  squadron  officer*.  Native  officers  are  iu  command  of  half 
squad  mu*,  and  one  of  them  is  native  adjutant  m o**i>Unt  to  the 
British  adjutant.  Th.it  of  the  infantry  bat  talion  is  1 1 British  officers, 
16  native  officers,  other  ranks  896 — total  923,  organized  in  8 com- 
panies under  native  officers,  and  rn  4 double  companies  under  British 
officer*.  The  British  officers  fill  the  grades  of  commandant,  double* 
company  commanders  ion*  id  them  second  in  command;,  adjutant, 
quartermaster,  aod  double,  company  officers.  On©  of  the  native 
officers  is  native  adjutant.  The  armament  is  the  Lee- Enfield  rifle. 
Then?  are  9 Initial  tons  of  pioneer*,  trained  and  armed  a»  infantry, 
and  instructed  aa  pioneers,  with  a »]«ma)  aquipmeni.  The  3 corfia 
of  sappet*  and  miners  are  organized  in  companies.  Theyare 
arnmf  aa  infantry  mid  trained  uud  equipped  aa  engineers,  my 
varv  in  strength  ; that  of  Bengal  being  20  officer*  Royal  Engineers, 
with  31  warrant  and  non-commissioned  officer*,  23  native  oRlcm, 
other  ranks,  14U-  total,  1488:  that  of  Madras.  22  officers  and 
3<t  warrant  anil  non -commissioned  officers  B.  E.,  24  native  officers, 
1490  other  ranks— total,  1570:  that  of  Bombay,  14  officers  and 
20  warrant  and  non -commission  wl  officers  R.E.,  15  native  officers, 
886  other  ranks— total  ‘Wo.  The  R E officer*  fill  the  grades  of 
commandant,  tuperto tendon ta,  mstnic tiou,  jwrk  and  train,  adjutant, 
company  com  man  dor*,  and  compuiy  officers.  The  native  mountain 
hstterv  consists  of  4 offioets  Royal  Artillery,  3 native  officers,  253 
other  ranks— total,  260.  They  are  armed  with  2*5*  g} ins.  All 
army  accoutrement*  are  of  blown  leather  man u fact urwT  in  India. 
Tin-  grad**  of  the  cavalry  native  officers  are  riaaldar- major  (one  to 
cu'.h  regiment  ;,  risuldare  and  reHoaidars  in  command  of  troops,  and 
under  them  jemadars;  tlmse  in  the  infantry  are  subaikr-majur 
(one  to  each  battalion),  subndara  in  command  of  companies,  and  j 
under  them  jemadars.  Promotion  is  made  hy  selection.  Selected  j 
non . commissioned  officer*  are  promoted  to  the  commiasionod  . 
grades,  owl  direct  com  missions  are  »3w>  given  to  native  gentlemen 
of  rank  and  position,  who  aro  required  to  serve  a probationary 
period  before  confirmation.  Many  members  of  old  military  j 
aristocratic  families  serve  in  the  ranks  in  order  to  win  a 
commission. 

The  full  dress  of  the  Indian  army  varies  in  colour  red.  blue, 
dark  green,  and  drab.  The  fighting  and  working  dress  of  all  w of 
“khaki"  colour.  Khaki  uniform,  which  has  now  liesti  adopted  iu 
the*  imperial  anuy,  was  use*!  first  by  the  Punjah  I run  tier  Force  in 
1449.  It  davdopM  during  the  campaign  in  India  in  1857,  and 
became  general  during  the  Afghan  war.  The  word  is  derived  from 
the  Persian  “khak,"  meaning  dust,  ashes. 

A medical  officer  of  the  Indian  Medical  Service  is  permanently 
attached  to  each  cor|«*.  The  establishment  ot  British  ofiieers 
includes  absentee*  on  leave.  All  appointed  t*»  the  ita tf  or  other 
duty  for  a term  of  year*,  are  raeonded  in  their  regiment*.  Th*ir 
army  rank  is  regulated  hy  substantive  rank  in  the  stair corpa  or  by 
brevet.  The  temporary  rank  of  lieutenant -colonel  is  given  to  a 
major  selected  for  the  appointment  of  enramaudant.  nod  tliat  of 
major  to  a captain  for  that  of  second  in  command.  The  principle 
which  it  i«  endeavoured  to  preserve  is  tliat  none  hut  approved 
British  officers  should  bo  apjioiiited  to  native  regiments.  They  are 
first  trained  and  tested  in  British  regiment*  before  appointment  to 
the  staff  corps.  . . . , . . 

Annual  field  training  is  carried  out  first,  by  squadron*  and  double 
companies  under  their  own  commanders,  followed  by  that  of  the 
regiment,  and  of  larger  bodies  of  the  combined  arms  at  every 
station  where  available.  Camps  of  exercise  are  a great  feature  in 
India,  where  unrivalled  fireili ties  exist  close  ot  hand  for  training  the 
troops  in  every  kind  of  country,  which  are  taken  full  advantage 
of.  Musket  rv' i*  a strong  poiut  in  the  training.  I ho  course  i»  a 
very  practical  one,  and  the  remit  is  that  the  Indian  soldier  soon 
develops  info  a first - class  shot. 

Recruiting  is  conducted  bv  British  recruiting  ”Un  ottnurs  at 
various  centres  throughout  the  commands,  awl  also  at  regimental 
headquarters  where  men  offer  themselves,  jiartiralarly  cavalry. 
Subject  to  certain  restrictions  a*  t*»  active  service,  a niun  may  claim 
hi*  discharge  after  three  yean*  service.  but  it  i*  optional  with  him 
to  serve  mi  for  pension,  or  to  pass  to  the  reserve  alter  five  year* 
service.  The  annv  draw*  it*  rec-mite  os  a rule  from  the  peasant 
or  v«  oman  Hams  men  of  good  pliymque,  hardy,  enduring,  and 
courageous.  There  ia  no  lack  of  them.  The  service  w very 
itofmlar  and  well  paid,  and  ho*  a liberal  system  of  pension*  for 
long  service  and  wounds,  and  also  family  pension*  for  widow*  or 
orphan*  iu  case  of  death  on  active  or  foreign  service,  on  attractive 
feature  which  apjs?&l»  to  the  homes.  It  would  bo  difficult  iu  any 


country  to  find  finer  fighting  material  tlmu  that  furnished  by 
Gurkhas,  Sikhs,  Pathana,  Rajputs,  and  Juta,  men  who  have  on 
many  a field  stood  shoulder  to  shoulder  with  the  tost  and  bravest 
of  the  British  force.  There  is  hardly  any  practical  limit  to  the 
nuinU.T  of  excellent  soldier*  tliat  in  ease  of  necessity  can  be 
raised  at  short  notice  from  the-  martial  races  of  India,  who  ponses* 
great  aptitude  fur  military  training. 

The  Indian  onuy  is  heterogeneous  a*  a whole  but  homogeneous 
in  its  units.  The  variation  in  raixi  of  these  units  i»  great.  About 
one-third  of  the  regiment*  ore  composed  of  one  class — tribe,  caste, 
or  religion — such  as  Gurkhaa,  Sikhs,  Rajputs,  Jala,  Mahommedaua, 
hihmeu,  Ac.,  while  the  rest  are  composed  of  d.i*»  squadrons  and 
companies  of  the  aim©  and  other  races.  Their  languages  differ, 
hut  there  is  one  common  to  all  which  tiny  soon  acquire— the 
Onrdoo  or  Rindnotani — the  language  of  the  camp  or  iitvttt*  fawn 
of  India,  which  originated  with  the  old*  time  Main nnmedan  invasions 
of  India,  ami  ia  a mixture  of  IVnuan,  Arabic,  and  Hindi.  It  ia 
obligatory  upon  all  staff  nqn  officers  to  mss  in  Hindustani,  and 
Upon  the’ regimental  officer  to  jo>«  in  the  language  jieeuliar  to  the 
men  in  Ins  regiment. 

In  India  the  transport  and  supply  ncn-ices  are  termed  the  com- 
misreriAt- transport  department.  It  is  trader  the  control  of  » com- 
missary general-in -cluef  (a  major-general)  who  has  directly  under 
him  a commissary  general  for  transport  only.  Each  command  has 
a rommiamry -general.  Ruder  them  are  assistant  and  deputy 
assistant  corumisnary-generals.  All  the**  appointments  are  held 
bv  Indian  stall  corps  officers.  This  denaitmout  feeds  aud  clothe* 
tfie  anuy  in  the  field,  and  the  British  fruopa  in  quartern.  All 
native  troops  in  India  during  peace  are  independent  of  the  com- 
missariat for  food  and  forage,  making  their  own  arrangements 
regimen  tally,  a*  their  pay  includes  the  provision  of  three  items. 
The  transport  consists  of  corps  of  mule*  and  camels,  trains  of  pony 
and  bullock  carts,  with  elephants  for  s|«<cia]  work.  Regiments 
and  corps  on  the  mobilization  roster  keep  in  charge  a proportion 
of  mule  transport. 

Tlie  ordnance  department,  under  a director-general  of  ordnance 
(a  major-general),  w officered  from  the  Royal  Artillery.  There  is 
an  inspector-general  to  each  command.  The  military  worka  services, 
under  a director-general  (a  major-genera!},  i*  officered  from  the 
Roval  Engineers.  There  is  a chief  engineer  in  each  command. 

The  organization  fur  war  i*  by  brigade*  and  divisions.  Regiments 
and  Wu?ri«s  on  the  mobilization  rest  it  are  required  to  keep  up  a 
special  equipment  for  field  service,  and  on  receipt  of  orders  to 
mobilize  know  precise! v what  to  do.  Resides  the  division*  (four) 
which  are  always  maintained  in  a state  of  readiness,  there  are 
other  troop!  specially  detailed  for  the  line*  of  comninnicatiun. 
When  regiments  move  in  course  of  relief  to  stations  outside  the 
mobilization  area,  tlieir  place  iu  lb*  list  is  taken  by  the  relisving 
corps  to  which  they  moke  over  their  special  equipment, 

The  numUnr  of  the  military  forces  of  the  many  native  state*  of 
India,  great  and  small,  is  now  returned  at  90,000,  mostly  ill -armed 
and  ill-trained,  one- third  of  which  are  revelry.  This  total  does 
nut  include  Ihe  1 8.000  well  armed  and  organized  imperial  service 
tiiMips  furnished  bv  twenty-three  of  three  state*.  Kashmir  has  a 
force  of  Dogru  Rajput  infantry,  barely,  inured  to  hill  marching, 
mid  valuable  iu  protecting  the  far  north  corner  of  tliat  state  about 
Gilgit  ami  ChitniL  A couaidarmhle  jaut  of  th*  Gwalior  ami  Hydra* 
Lad  forces  is  fairly  well  drilled,  and  pooen-sscs  some  equipped  batteries 
of  artillery.  The  Sikh  states  have  good  Sikh  troops,  well  drilled 
and  fairly  officered.  They  are  very  loyal  to  their  chiefs.  Raj- 
pa  tana  could  supply  a large  force  of  cavalry,  nU  mom  here  of  a 
military  clare.  There  is  much  exrollent  material  among  there 
troop*  which,  under  the  hands  of  British  officers,  could  tw  uuwU 
useful  in  escort  duty  and  keeping  open  lines  of  communication. 
Among  the  state*  gtma  abound  <>|  nil  sorts,  sizes,  and  conditions. 
They  may  !*•  put  down  at  500,  all  smooth-boraa  of  old  pattern, 
half  of  t hem  moral de.  Very  little  of  their  artillery  i*  orguuuod. 

Neital  i*  not  included  in  the  native  states  of  India.  It  jiays  no 
trihota.  l*lii«  mountainoua  stale,  the  homeland  of  the  Gurkhas, 
ha*  maintained  clow  and  friendly  relations  with  the  Indian 
Government  since  the  accreshm  to  power  of  the  Jung  Bahodxw 
in  1816,  especially  after  he  had,  to  tt*e  hia  own  exprreriou,  '*  stood 
on  London  Bn.igv.”  In  lh5“  he  jiereonally  led  a stream  Grnklia 
force  of  infant!  v and  artillery  to  eo-omtuto  with  the  llntidi  army 
at  Lucknow.  Jlepal  ha*  an  army  of  48.000  infantry,  capable  of 
exiAiision,  and  about  600  guns  of  various  kinds. 

The  maintanance  of  the  18,000  imperial  service  from*  coats  tlie 
states  omcetnad  about  4) 420, CM),  the  outlay  of  tiw  Indian  Govern- 
ment  nn  them  for  inspection  being  £14,000. 

The  iirrsonal  cost  of  the  British  garrison  of  India  to  luuian 
revemww  is  alwwt  £4,400,000  a year,  while  th*  net  expenditure  of 
the  whole  anuy  of  India  is  about  15$  imliiona.  (j.  J.  a.  G.) 

The  United  State**. 

The  regular  army  of  the  United  States  lias  always  been 
small.  During  the  Civil  War  the  several  States  furnished 
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over  2,800,000  men,  organized  into  volunteer  regimenta 
bearing  State  designations.  The  officers,  except  general 
and  staff  officers,  were  ap{»inted  by  the  Governors  of  the 
respective  States.  The  maximum  authorized  strength  of 
the  regular  army  never,  during  the  war,  exceeded  40,000 
men  ; and  the  number  in  the  field,  especially  towards  the 
close  of  the  war,  was  very  much  less.  The  States,  in 
order  to  obtain  men  to  fill  their  quotas,  offered  liberal 
bounties  to  induce  men  to  enlist,  and  it  therefore  Ixjcame 
very  difficult  to  obtain  recruits  for  the  regular  army,  for 
which  no  bounties  were  given.  The  regular  regiments 
accordingly  dwindled  away  to  skeletons.  The  number  of  j 
officers  present  was  also  much  reduced,  since  many  of 
them,  while  retaining  their  regular  commissions,  held  j 
higher  rank  in  the  volunteer  army.  After  the  close  of 
the  Civil  War  the  volunteers  were  musk-red  out ; and  by 
the  Act  of  Congress  of  28th  July  1866  the  lino  of  the 
army  was  made  to  consist  of  10  regiments  of  cavalry  of 
12  troops  each,  5 regiments  of  artillery  of  12  batteries 
each,  and  45  regiments  of  infantry  of  10  companies  each. 
The  maximum  enlisted  strength  was  51,605.  The  Act  of 
3rd  March  I860  reduced  the  number  of  infantry  regiments 
to  25  and  the  enlisted  strength  of  the  army  to  35,036. 
This  was  still  further  reduced,  without  change  in  organiza- 
tion, to  32,788  in  1870  and  to  25,000  in  1874.  The  latter 
number  remained  the  maximum  for  twenty -four  years. 
The  number  allotted  to  a regiment  of  cavalry,  artillery, 
or  infantry  was  published  in  orders,  and  was  changed 
from  time  to  time  to  meet  the  needs  of  the  service. 

In  March  1898  the  artillery  was  increased  by  2 
regiments,  and  in  April  2 companies  were  added  to 
each  infantry  regiment,  giving  it  3 battalions  of  4 
conq*uiie«  each.  The  strength  of  batteries,  troops,  and 
conqxanies  was  increased,  the  maximum  enlisted  strength 
reached  during  1898  being  over  63,000.  A volunteer 
army  was  also  organized.  Of  this  army,  3 regiments  of 
engineer  troojm,  3 of  cavalry,  and  10  of  infantry  were 
United  States  volunteers,  all  the  officers  being  commissioned 
by  the  President.  The  other  organizations  came  from  the 
States,  the  officers  being  api»oiutcd  by  the  respective 
Governors.  As  fast  as  they  were  organized  and  filled  up, 
they  were  mustered  into  the  service  of  the  United  States. 
The  total  number  furnished  for  the  war  with  Spain  was 
10,017  ollicers  and  213,218  enlisted  men.  All  general 
and  staff  officers  were  apj>ointed  by  the  Presidents  Three 
hundred  and  eighty -seven  officers  of  the  regular  army 
received  volunteer  commissions.  After  the  conclusion  of 
hostilities  with  Spain,  the  mustering  out  of  the  volunteers 
was  begun,  and  by  June  1899  all  the  volunteers,  except 
those  in  the  Philippines,  were  out  of  the  service.  The 
latter,  as  well  as  those  serving  elsewhere,  having  enlisted 
only  for  the  war,  were  brought  home  and  mustered  out 
as  soon  as  practicable. 

The  Act  of  2nd  March  1 899  added  2 batteries  to  each 
regiment  of  art i Hen,'.  On  2nd  February  1901  Congress 
poss,*d  a Bill  providing  that  the  regular  army,  including 
existing  organizations,  should  consist  of  15  rogimeuts  of 
cavalry,  a corps  of  artillery,  30  regiments  of  infantry,  1 
lieutenant  general,  6 major-generals,  15  brigadier-generahs 
an  adjutant -general’s  dejiartment,  an  inspector -general’s 
department,  a judge  - advocate  - general’s  department,  a 
quartermasters  department,  a subsistence  department,  a 
medical  d»q<artment,  a pay  department,  a corps  of  engineers, 
an  ordnance  deportment,  a signal  corps,  the  officers  of  the 
record  and  {tension  office,  the  chaplains,  the  officers  and 
enlisted  men  of  the  army  on  the  retired  list,  the  professors, 
corps  of  cadets,  the  army  detachments  and  band  at  the 
Lulled  States  Military  Academy,  Indian  scouts  oa  now 
authorized  by  law,  and  such  other  officers  and  enlisted 
men  as  might  be  thereinafter  provided  for. 


The  bead  of  the  military  establishment  is  the  SocrcUry 
of  War,  a member  of  the  Cabinet  The  supply,  payment, 
and  recruitment  of  the  army,  and  the  direction  of  the 
expenditure  of  the  appropriations  for  its  support,  arc  by 
law  entrusted  to  him.  He  exercises  control  through  the 
bureaus  of  the  War  Department  The  lieutenant  general 
commands  the  army,  but  all  the  supply  departments  arc 
independent  of  him,  and  are  directly  under  the  Secretary. 
Promotion  to  the  grade  of  brigadier-general  is  by  selects, 
generally,  but  not  necessarily,  from  the  list  of  cokmek 
Promotion  from  brigadier-  to  major-general,  and  from 
major-general  to  lieutenant-general,  is  also  by  select wm, 
though  the  senior  is  usually  selected.  The  officer*  of  the 
various  staff  departments  had  previously  been  [lerrouirat. 
Each  had  as  ita  head  a brigadier  .general,  selected  from  the 
officers  of  the  particular  <h-|»rtmeot  or  con*.  ™B"U“ 
to  colonel  was  bv  seniority  in  the  department  or  corps. 

The  Act  of  2nd  February  1901  l-rovided  that,  *.  kmg 
as  there  should  remain  any  officers  holding  pinnaornt 
appointments  in  the  adjutant  - general’s  department,  the 
inspeetor  general's  dejiartmciit,  the  quartermaster  s depart- 
ment, the  sulwistencc  department,  the  pay  department, 
the  ordnance  department,  and  the  signal  corps,  they  should 
be  promoted,  according  to  seniority,  in  the  se  veral  gradM, 
and  whenever  a vacancy  should  thereafter  occur,  it  should 
be  filled  by  detail  from  the  same  grade  in  the  line  of  tue 
army,  the  length  of  the  detail  luting  four  years.  Anymch 
officer,  below  the  rank  of  lieutenant  colonel,  who  shall  U 
served  four  years  in  the  staff,  is  not  again  eligible  hr*»J 
until  he  shall  have  served  two  years  ro  the  line.  When* 
vacancy  occurs  in  the  position  of  chief  of  any  staff  oq* 
or  department,  the  President  may  appoint  to  such  money 
an  officer  of  the  army  at  large,  not  M»  rad £ 

lieutenant -colonel,  and  such  officer  while  M™**? 
position,  shall  have  the  rank,  pay,  and  altowao«» 
provided  for  the  chief  of  the  corps  or  deportment  Appomt 
menu  to  the  lowest  gnule  in  the  judge- ^advmate » 
ment  are  made  from  the  army  or  from  cm 
engineer  corps,  from  the  Military  Academy  at  Wert ^ 
>r  bv  transfer  of  lieutenants  of  the  line  after 
n the  medical  department,  from  civil  life. 

Tho  mljulanl^iuraTt  itpirtwtfd  is  Irl™* 

-oeonls  of  the  uriny.  Orders  and  instruction  , JLutioM, 

War  Oe|*rtmriit  or  army  headqnarttre,  and 1 all  g"  * * 

««  communicated  to  troops  and  jmlreldmli  ““),££ r,„  ,v, 
through  the  ailiutant  gsneral.  Iks  “ . Lroiiorl  ,1  the 

record*  of  the  \Var  Drj.rtmcnt  which  rel»to  to  the  Mrtjct  „( 
permanent  military  establishment  and  lh*  , coinmUaioM*! 
the  United  State,,  to  the  military  hutoij  of  d 

uffitvr  and  soldier  thereof,  end  to  dmcfieo  «f 

troops.  The  adjutant-general  is  charged,  u rtcimUing 

the  Secretary  of  War,  with  the  info nSk » *■ 

service,  tho  collection  ami  classification  of  " V * , vl«r«raiior 


lenrice,  tho  collection  and  ciaswncauuu  w.  q.  vr*mraticra 

eg*rd  to  the  United  States  and  fow'gn  wontr^^P^^^ 
>f  instructions  to  officers  detailed  to  roll  J • rrfKirtih  ’Hi8 
m<l  the  digesting,  arranging,  aud  preserving  include* 

inhere  of  inquiry  of  the  i Hsptttor-gentr*  jZcially  limited  in 
try  branch  of  militaTy^ffaira  tar- 

lulatio 


very  branch  of  military  affairs  except  w i 1 - ' jn,spfcti>r,i- 

emulations  or  orders.  Inspectore-geueral  observation  within 
central  exercise  a comprehensive  and  . ti.e  i«ncy  of 

heir  respective  districts  over  all  that  Pert^  , i-iniis  of  arras 
he  army,  the  condition  and  state  of  supph  1 nion«** 

.ud  equipments,  the  expenditure  of  of  •***£ 

he  condition  of  accounts  of  all  a0,j  efficiency  of 

Munch  of  tho  service,  and  tho  conduct,  . rt^|ty  id 

.ffiocm  and  troops  ; and  they  report  *'*£ tTb.y 
rgar.1  to  all  irregularitica  that  may  be  u fur  p*.  curt  of 

uch  .ugg.  ations  as  may  appear  to  tb.nl  ,ion,  The  juip- 

.ny  detect  that  may  come  under  their  owe  :liUTy  jwtio*. 
uieocaU-generafa  drpartmenl  is  the  bureau  rt.cDr,U  uf  all 

Hie  judgc-advoeate-general  is  the  custodian  ...  Coimni*i®n*' 
general  courts-martial,  courts  of  innuiry, »11  , "t{,e  contrvJof 

i ml  of  all  najiora  relating  to  the  tit),  of  1*"‘‘*  OTt  r»d« 

.bo  War  lhqwrtrnent.  The  officers  of  t 1 n pro3*f 
>pinions  ui*on  legal  questions  when  ,c*  1 ^^tary  trisk 

luthority.  They  act  a.  proMcutore  in  uti|Ortant  tniutarj 
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and  sometimes  represent  the  Government  when  ewes  affecting  the 
army  come  up  in  civil  court*.  The  pay  department  ha*  charge  of 
the  supply  amt  distribution  of  and  accounting  for  funds  for  the 
payment  of  the  army,  aud  such  other  financial  duties  ns  may  be 
specially  assigned  to  it.  The  staff  department*  shove  enumerated 
have  no  enlisted  personnel.  The  quartermaster's  department  is 
charged  with  the  duty  of  providing  means  of  transportation  of 
every  character,  either  under  contract  or  in  kind,  which  may  l*> 
needed  in  the  movement  of  trooj*  and  material  of  war.  It 
furnishes  all  public  animals  employed  in  the  service  of  the  army, 
the  forage  consumed  hr  them,  waggons  ami  alt  articles  necessary 
for  their  use,  except  the  equipment  of  cavaliy  and  artillery.  It 
furnishes  clothing,  camp  and  garrison  equipage,  fuel,  barracks, 
storehouses,  slid  other  buildings  ; constructs  and  repairs  roads, 
railways,  bridges  ; builds  and  charters  ships,  bools,  docks,  and 
wharves  needed  for  military  purposes  ; and  attends  to  all  matters 
connected  with  military  operation*  which  arc  not  expressly 
assigned  to  some  other  bureau  of  the  War  Detriment.  Subsist- 
ence, orduame,  signal,  modicol,  and  hospital  stores  are  procured 
and  issued  by  other  bureaus  of  the  War  Department,  but  tbo 
quartermaster  s dejiartmeut  tramqiurts  them  to  the  place  of  issue 
and  provides  storehouses  for  their  preservation  until  consumed. 
The  subsistence  dejmrtment  has  charge  of  the  purchase,  inspection, 
storage,  and  issue  of  food  supplies  for  troop*.  It  lias  one  function 
which,  especially  at  isolated  posts,  Las  been  found  very  beneficial, 
and  which  is  not  common  to  other  armir*.  It  keeps  for  sale  at 
cost  to  officers  and  men,  in  addition  to  the  ration,  a large  list  of 
other  stores.  The  ration  is  abundant.  Its  composition  is  fixed  by  the 
President.  In  order  to  obtain  variety  and  meet  the  necessities  of 
varying  climate*,  such  |»rts  of  the  ration  as  are  not  desired  are,  under 
direction  of  company  commanders,  sold  Lack  to  the  subsistence 
de{»rt merit  at  cost,  and  funds  are  thus  provided  for  the  purchnse 
of  articles  of  diet  not  included  in  the  ration.  The  men's  ta esses 
are  improved  through  another  agency,  the  post  exchange.  This 
lias  been  in  existence  but  a few  years.  It  is  practically  a 
soldiers'  club,  under  the  sujwr  vision  of  officers,  in  which 
many  articles  desired  by  the  men  are  sold.  The  profit*  are 
periodically  distributed  among  the  organizations  serving  at  the 
post  for  the  improvement  of  the  messes.  The  enlisted  j«ersonnel 
of  the  subsistence  and  quartermaster's  department*  consist*  of  a 
number  of  sergeants  appointed,  after  examination,  from  the  line, 
(.'lerka,  teamsters,  labourers,  Icc.,  are  furnished  by  temporary 
detail  from  the  troop*  or  by  hire  of  civilians.  The  medical 
dr/ktrtment  is  charged  witli  the  duties  jwrformed  by  the  medical 
staff  in  all  annic*.  It  lias  charge  of  hospitals  both  at  stations  and 
in  the  field,  of  ambulautvs,  aud  of  hygiene.  It  lias  an  enlisted 
personnel,  a*  large  as  may  lie  deemed  necessary,  in  addition  to  the 
authorized  strength  of  the  annv.  This  force  is  called  the  hospital 
corns,  and  performs  all  hospital  service  in  garrison  aud  in  the 
field.  Its  non-commissioned  officers,  termed  hospital  stewards  and 
acting  hospital  stewards,  are  appointed  after  examination.  A 
knowledge  of  pharmacy  is  requited.  There  is  also  a nurse  corps 
(female)  consisting  of  one  superintendent  and  such  number  of 
nurse*  a*  may  bo  needed.  The  surgeon -general  is  authorized  to 
employ,  under  contract,  dental  surgeon*,  not  to  exceed  thirty 
iu  number.  The  officer*,  in  addition  ta  their  other  duties, 
give  instruction  by  lectures  and  practical  demonstration  on 
"First  Aid  to  the  Injured''  to  all  lieutenants  of  the  lino 
ami  to  such  captains  a*  may  volunteer.  Company  officers 
ill  turn  ure  required  to  give  this  instruction  to  their  men 
four  hour*  a mouth.  There  is  thus  always  in  every  company  a 
uumlter  of  men  able  to  supplement  the  work  of  the  hospital  corns 
in  the  field,  or  to  give  the  first  cares  to  the  wounded  in  the 
nlttenee  of  medical  attendance.  The  signal  corps  is  charged  with 
tire  construction,  repair,  and  operation  of  military  telegraph  lines, 
with  the  supervision  of  such  instruction  in  military  signalling  aud 
telegraphy  a*  may  lie  prescribed  by  the  War  Department,  and  w ith 
tb«  procurement,  preservation,  and  distribution  of  the  necessary 
supplies.  A line  officer  t*  appointed  signal  officer  at  each  mili- 
tary jKwt,  and  supervises  instruction,  which  must  be  continued 
until  there  are  in  each  company  at  leant  1 officer  and  4 en- 
listed men  proficient  in  signalling  by  flag,  torch,  Mid  heliograith. 
The  signal  eorps  boa  an  enlisted  personnel  of  ?fiO,  of  which  number 
350  are  non-coiiumaaioued  officer*.  The  duties  of  the  con a#  of 
engineers  comprise  reconnoitring  and  surveying  for  military 
purposes,  selection  of  sites  and  formation  of  plans  and  estimates 
for  military  defences,  construction  and  rejair  of  fortifications  and 
their  accessories,  planning  and  superintending  of  defensive  or 
offensive  works  of  troops  in  the  field,  examination  of  routes  of 
communication*  for  supplies  and  for  military  movements,  and 
construction  of  military  mads  and  bridges,  execution  of  river  aud 
harliour  improvement*  assigned  to  it,  and  such  other  duties  as  the 
President  may  order.  There  are  three  battalions  of  engineer 
troops.  They  form  a part  of  the  line  of  the  army,  and  are  officered 
by  officer*  of  the  engineer  corps  assigned  temporarily.  The  prin- 
cipal engineer  station  is  Willeta  Point,  New  York  Harbour,  where 
there  is  an  engineer  school  of  instruction.  A field  officer  of  engineer* 
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commands  the  station  and  school.  The  captains,  in  addition  to 
performing  the  routine  duties  of  a military  jwst,  act  as  instructor*. 
Lieutenants  of  engineers,  after  serving  for  about  a year  nfter 
graduating  at  West  Point,  are  assigned  to  companies,  and  con- 
stitute the  class.  The  course  lasts  two  year*,  aud  comprises 
instruction  supplementary  to  that  given  at  West  Point,  where 
the  name  subjects  are  studied,  in  military  and  civil  (including 
electrical)  engineering,  and  iu  astrouomical  work.  The  ordrnmt* 
department  is  charged  with  the  duty  of  procuring,  by  purchase 
or  manufacture,  and  distributing  the  necessary  ordnance  and 
ordnance  supplies  for  the  Government,  and  establishes  and 
maintain*  arsenals  and  de{»otn  for  their  manufacture  aud  safe- 
keeping. Infantry  small -arms,  carbine*,  swords,  sabres,  horse 
equipments,  field-gun  carriages,  and  moat  of  the  accoutrements, 
such  as  haveraackx,  knapsacks,  canteens,  Ac.,  are  manufactured  at 
the  various  arsenals.  Cannon  of  all  calibres  are  constructed  by  the 
ordnance  department,  the  rough  forgings  being  furnished  by 
private  firms.  Powder  is  purchased , but  the  cartridges  are  made 
at  an  arsenal.  Revolver*  are  purchased.  Most  of  the  sea-roast 
gnu -carriages  and  sea-coast  mortars  are  made  by  private  firm  a. 
The  ordnance  d<q«rtmcnt  has  a proving  ground  at  Sandy  Hook, 
New  York  Harbour,  where  experiments  are  made  and  guns  bio 
tested.  The  recortl  and  pension  office  has  but  two  officers.  It  ha* 
in  charge  the.  records  of  all  volunteers,  not  only  of  those  who  served 
in  the  war  with  Spain,  but  in  former  wars.  The  chaplains  arc  of 
various  religious  denominations.  One  is  allowed  to  each  regiment 
of  infantry  and  cavalry,  and  twelve  to  the  artillery  corjw. 

An  officer  of  engineers  or  ordnance,  or  of  the  adjutant-general**, 
inspector -general's,  judge -advocate -general's,  quartermaster's,  or 
subsistence  department,  or  of  the  signal  corjm,  though  eligible  to 
command  according  to  Ids  rank,  snail  not  assume  command  of 
trooj'e  unless  put  on  duty  under  order*  which  specially  so  direct 
by  authority  of  the  President.  An  officer  of  the  pay  or  medical 
department  cannot  exercise  command  except  in  hi*  own  depart- 
ment, but  by  virtue  of  his  commission  he  may  command  all 
cu listed  men  like  other  commissioned  officers. 

When  the  United  State*  adopted  a policy  of  liberal  appropria- 
tions for  sea-coast  defence,  the  need  vras  felt  of  a single  body  of 
expert*  to  decide  upon  what  was  needed  and  how  the  money 
should  be  sjieiit.  Congress  accordingly  («s*rd  a law  creating  s 
hoard  of  ordnance  ami  fortification  whose  duty  it  wa*  "to  make 
all  needful  ami  projicr  purchases,  experiments,  and  test*  to 
ascertain,  with  a view  to  their  utilization  by  tha  Government,  the 
most  effective  guns,  small -arms,  cartridges,  projectile*,  fusee, 
explosive*,  toqiwloea,  armour-plates,  and  other  implements  and 
engines  of  war."  The  membership  of  thi*  board  comprises  tha 
lieutenant-general  commanding  the  army  (who  is  it*  president),  one 
officer  each  from  the  corps  of  engineers  and  the  ordnance  depart- 
ment, two  from  the  artillery,  and  one  civilian.  An  officer  of  the  army 
is  dcuiled  ns  recorder  of  the  board. 

By  the  Act  of  2nd  February  1901  each  regiment  of  cavalry  con- 
sists* of  1 colonel,  1 lieutenant-colonel,  3 majors,  15  captains,  15 
first  lieutenants,  and  15  second  lieutenant*;  2 veterinarian*,  1 
sergeant-major,  1 quartermaster-sergeant,  1 commiasiary -sergeant, 

' 3 squadron  sergeants- m^jor,  2 colon r-Beigranta,  1 band,  and  12 
troops  organized  into  3 squadrons  of  4 troop*  each.  Each  troop 
of  cavalry  consist*  of  1 captain,  1 first  lieutenant,  1 second  lieu- 
tenant, l first  sergeant,  1 quartermaster- sergeant,  6 sergeants, 
6 cor|*orals,  2 cooks,  2 farriers  and  blacksmith*,  1 saddler,  1 
wagoner,  2 trumpeters,  and  43  privates.  Each  regiment  gf  in- 
fantry consists  of  1 colonel,  1 lieutenant  - colonel,  3 majors,  15 
cuptaius,  15  first  lieutenants,  and  15  second  lieutenants  ; 1 sergeant- 
major,  1 quartermaster 'Sergeant,  1 commissary-sergeant,  3 battalion 
seigcanta- major,  2 colour -wr grants,  1 band,  and  12  companies, 
organized  into  3 battalions  of  4 companies  each.  Each  infantry 
company  consists  of  1 captain,  1 first  lieutenant,  1 second  lieu- 
tenant, 1 first  sergeant,  1 quartermaHter-srrgrnnt,  4 sergeants,  sir 
corporals,  2 cooks,  2 musicians  1 artificer,  and  45  private*.  The 
regimental  organization  of  the  artillery  arm  of  the  United  States 
army  is  discontinued,  and  that  arm  i*  constituted  arid  designated 
as  the  artillery  corjt*.  It  comprises  2 branches*  the  coast  artillery 
and  the  field  artillery.  The  coast  artillery  is  defined  as  that 
portion  charged  with  the  care  and  use  of  the  fixed  and  movable 
element*  or  land  and  coast  fortification*,  including  the  submarine 
mine  aud  torjKido  defences ; and  the  field  artillery  as  that  portion 
accomjianying  an  army  in  the  field,  ami  including  field  and  light 
artillery  proper,  horse  artillery,  siege  artillery,  mountain  artillery, 
and  also  machine-gun  batteries.  All  officers  of  artillery  are  on 
one  list,  in  respect  to  promotion,  according  to  seniority  in  their 
several  grade*,  and  are  aBsijgncd  to  coast  or  to  field  artillery  ac- 
cording to  their  special  aptitude  for  the  respective  services.  The 
artillery  corps  c-otixisU  of  a chief  of  artillery,  nelected  and  detailed 
by  the  President  from  the  colonels  of  artillery,  to  serve  on  the 
staff  of  the  general  officer  commanding  the  army,  and  his  duties 
are  prescribed  by  the  Secretary  of  War  ; 14  colonels,  1 of  whom 
shall  be  the  chief  of  artillery  ; 13  lieutenant-colonel*,  39  majors, 
195  captains,  195  first  lieutenants,  195  second  lieutenants,  21 
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sergeants- major  (senior  grad**),  27  sergytanta-major  (jnnior  grade), 
1 fleet rlcian  sergeant  to  each  const  a* tiller)-  post  having  electrical 
appliances,  150  baitcriea  of  field  artillery,  1-6  battel  tea  of  coast 
artillerv.  And  10  bands.  The  strength  of  batteries  arid  roinpmios 
is  fixed  by  the  secretary  of  war,  but  the  Aggregate  number  of  enlisted 
men  fur  the  artillery  shall  not  e teee  l ls.'JJO,  Captains  and 
lieutenants  of  cavalry,  artdlery,  and  infantry,  nut  re* mired  for  duty 
with  troopa,  batteries,  or  companies,  are  available  for  r^imental 
staff  or  otiier  details. 

The  a'-ove  organization  provides  for  an  enlisted  strength  of  about 
58,01*0  roe®.  In  caaa  of  emergency  tho  President  is  authorised  to 
enlarge  it,  w*  thit  tho  maximum  shall  not  exceed  loQ.OuO  men. 
This  increase  is  to  be  •ffinrtod  by  augmenting  the  number  of  men 
in  a company,  troop,  or  battery,  without  adding  to  the  number  of 
organisations  or  of  officers. 

The  cavalry  is  armed  with  the  K rag -Jorgensen  carbine,  eal.  30, 
the  revolver,  cal.  38,  and  tho  sabre.  The  thimble  waist  belt  of 
woven  web  carries  100  carbine  and  12  revolver  cartridges.  The 
infantry  ami  i-oast  artillery  have  the  Kng-Jorgensen  rifle,  cal.  30. 
'Flic  woven  waist-belt  earn**®  100  cartridges.  M»rsu  and  mountain 
batteries  may  be  organized,  but  there  are  none  at  present  in 
servic*.  With  the  exception  of  one  siege  battery  of  5-tnch  guns 
and  oii“  of  7 -inch  howitzers,  all  the  field  batteries  have  the  3~2 
15.  L.  rilhi.  When  mountain  guns  are  needed.  they  are  issued  to 
regular  field  batteries,  or  batteries  are  temporarily  formed  by  details 
from  other  organizations.  Each  man  has  a revolver,  non-com- 
missioned  officers  and  trumpeters  having  also  a sabre. 

Promotion  in  the  line  of  the  array  is  exclusively  l»v  seniority  in 
the  arm,  a vacancy  aiming  the  majors  of  cavalry,  for  instance, 
being  filled  by  the  senior  captain  of  cavalry.  Examination  for 
promotion  obtains  np  to  the  grade  of  major.  An  oltiocr  found 
physically  disqualified  from  causes  incidental  to  the  service  is 
retire!  with  the  grade  to  which  his  promotion  would  have  entitled 
him.  Should  lie  fail  in  the  educational  examination,1  he  is  suspended 
from  promotion  for  a year,  when  lie  is  again  examined.  Should  ha 
again  fail,  he  is  dropped  from  th«  roll*  of  the  army.  Retirement 
of  all  officers  is  compulsory  at  the  age  of  84  years.  Office w 
have  tho  right  to  retire  on  tkeir  own  application  after  forty  years* 
service,  and  may  do  so,  on  their  own  application,  in  tin*  discretion 
of  the  President,  after  thirty  year*'.  An  officer  may  !>e  retired  at 
any  period  of  his  service  for  physical  disability  should  a board  of 
officers  m>  iswmnwwl  Officvr*  going  on  th*  retired  list  in  any  of 
the  ways  mentioned  receive  throe -fourths  of  the  full  pay  of  their 
grade.  In  time  of  war  retired  officer*  may  be  employed  on  active 
duty,  other  than  in  command  of  troops,  and  they  then  receive  full 
pay  and  allownncen. 

The  army  i*  recruited  entirely  by  voluntary  enlistment. 
Recruiting  officers  arc  maintained  in  the  principal  citie*  and 
towns.  In  ordinary  circumstances  each  regiment  furnishes  one 
officer  for  a two  years’  tour  of  rcvTuifing  duty,  but  during 
a»!tire  **rvk'Q  in  the  field  this  duty  is  largely  performed 
by  convate*  ent  officers.  These  officer*  report  direct  to  the  ad- 
jutant-general. The  principal  rcqniremcu:*  for  enlistment  are 
ihut  the  applicant  for  first  enlistment  must  be  Imtvnn  tb«  ages 
of  18  an  i 35 ; must  be  of  good  character;  must  be  able  to  read 
and  write  the  English  languig- ; must  l«*  a citizen  of  the  United 
State*  or  have  1 -gaily  declared  hi*  intention  to  become  such  ; and 
must  pus*  a rigid  physical  examination.  The  records  for  a number 
of  year*  show  that  over  80  per  cent,  of  applicants  for  enlistment 
are  iru-cted.  Tlie  tsrm  of  enlistment  is  three  years.  The  pav  of 
a soldier  ranges  from  that  of  a private  113  dollars  a mouth)  up 
through  the  various  erode*  to  that  of  a chief  mash-tan  (00  dollars 
a month).  The  third  year  a dollar  a month  Is  added,  the  fourth 
year  (should  the  soldier  re-eult*t)  two  dollars  a month,  tho  fifth 
veir  three  d<dUrs  a month,  and  the  Mxth  year  five  d<dUnt  a month. 
Thereafter  a dollar  a month  is  added  for  each  live  years' service. 
After  thirty  years*  service  the  soldier  is  entitled  to  go  on  tho 
retired  list  with  throe- fourth*  of  pay  and  allowance*.  The  soldier 
has  a liberal  allowance  of  clothing,  an  1 lus  food  is  furnished,  so 
that  his  pay  i*  almont  all  spending  money.  Retired  officer*  and 
men  form  a part  of  the  army  and  arc  paid  by  army  paymasters. 
Pension*,  in  regird  to  which  the  country  is  very  lilwrul  ! they  call 
for  about  1 10, 000,000  dollars  annually)  arc  paid  to  persons  no 
longer  in  the  service,  and  the  money  i*  not  disbursed  by  the  War 
Department. 

I ho  principal  smic-e  from  which  officers  arc  supplied  to  the 
army  ts  the  Military  Academy  at  West  I'oint.  Tim  President  has 
Ofrictn.  th»rty  aiTwiatnisma  of  ca.fota  at  bi*  disposal,  which 
x.  . . ar**  ff’>»«r-dly  given  to  son*  of  army  and  navy  officers. 

IZ  V ' *n'l**  ]'  » Presentauvc  and  delegate  i,»  Congress  ha* 
occur  , Z •J’Pou‘VB™u  not  mtulv  *nnnallr.  hut  as  vacancies 
wur  Uirough  gmihwtioa  of  cadrt*.  or  tl.eir  diwrbanra  before 

numl.-r  of  « 1,-t.  i,  «ulL  " 
man  ling  officer  of  the  academy  has  tlie  tith 


Me  is  detailed  from  the  army,  and  lus  the  temporary  rank  of 
colonel.  The  corps  of  cadet*  is  organized  as  a battalion,  and  is 
! commanded  by  au  officer  detailed  from  the  army,  having  the  title 
of  commandant  of  cadets.  He  has  tha  temporary  rank  of  li<u- 
I tenant-colonel.  An  officer  of  engineers  and  of  Sfuaaim  art  de- 
tailed a*  instructors  of  practical  military  engineering  and  «f 
ordnance  and  gunnery  nwneetively.  TliS  b«uis  of  the  otiwT 
departments  of  instruction  have  the  title  or  professors.  They  are 
• selected  generally  from  officers  of  the  army,  and  their  positions  sre 
permanent.  Tho  officers  above  mentioned,  and  the  profeswn, 
constitute  the  academic  board.  The  military  staff  an  I *ati» tan: 
instructor*  arc  otlireTS  of  the  army.  The  room  of  imtnwrtioa 
rover*  four  years,  and  La  very  thorough.  Theoretical  itwit Wilisa 
comprises  mathematics,  French,  Spanish,  English,  drawing, 
physics,  astronomy,  chemistry,  ordnance  and  gunnery,  sit  of  war. 
civil  and  military  engineering,  law  (international,  coustitstiosal, 
and  military),  history,  ami  drill  regulation*  of  all  anna  I'nou  xl 
instruction  "comprise*  the  service  ilrills  in  infantry,  cavalry,  «nd 
artillery,  surveying.  ruronnainaanees,  held  engineering.  eoastrsetira 
' of  temporary  bridgea,  simple  astronomical  utwemition*,  fearing, 
gymnastics,  and  sn  iniroing.  Cadet*  arc  a part  of  the  army,  wni 
rank  between  second  lieutenants  and  the  highest  grade  ol  w*- 
commienoiicd  officers.  Tlsey  receive  from  the  Government  ■ rate 
of  pay  sufficient  to  cover  all  nwwmary  »xpenws  at  thearsdmr. 
About  50  per  cent,  of  thuM  ru taring  aw  aids  to  complete  th* 
coons.  Th*  graduating  class  each  year  number*.  on  »n  WWft 
about  60.  A cl  isa,  on  graduating,  ia  arranged  in  order  according  to 
merit,  and  it*  members  are  aamzncd  aa  second  lieutenant*  tscurpi 
anil  arm,  according  to  the  raconunsodatioB  of  the  acsd*tnic 
board.  A few  .t  the  bead  of  tbs  claw  go  into  the  c«r*  « 
engineers  ; the  next  in  order  generally  go  into  the  •ritilorv,  anil 
the  rest  of  tlie  class  into  the  cavalry  and  infantry.  The  choice  of 
graduate*  as  to  arm  of  servbw  and  reirimcjit*  is  MHJIM  **** 
practh'abls.  Any  enlisted  man  who  lus  aenrnl  hoiMUT 
faithfully  not  b**s  than  two  year*,  who  i»  between  »1  **'  * 
years  of  age,  unmarried,  a citizen  of  the  United  8t«tm  and  o*  k0®1 
moral  character,  may  a-<puv  to  a commissam.  To  ebtass  it  he 
must  iusm  an  educational  and  physical  examination  tv  a 
of  live  officers-  This  hoard  must  also  impure  a*  Utb*  chancier, 
capacity,  and  record  of  the  eaWiUdata.  Many  w*U-«du<wt«i 
men,  unable  to  obtain  appointments  to  West  Print,  l'Bii<  m ** 
arniv  Tor  tb«  expiuss  purpose  of  obtaining  a commission.  * ,r^n  * . 
in  tiie  grade  of  seoood  I Km  tenant  n-maining,  after  the  grw™ * 
the  Military  Academy  and  qualified  enlisted  «en 
poinini,  are  fillnl  Irani  civil  Ufa.  Tab.  digital.  lor  ‘ 

urltaUl.  mtuc  ta.  a citizen  of  tit.  L'nitnl  Staua  nmaa  rd. 
twe-a  tha  ngc  of  21  and  27  v.»r.,  «nd  mt»t  1-  •H'Wrnl 
on  rznminintt  M of  Bra  oS.cn.  m to  li.lnt.,  ^ 
fdiysical  ability,  rdnestfot  and  general  fitai^  for  the 
time  of  jieare  "very  few  appointments  from  aril  hfe  sr<  man  , 

in  time  of  war  there  is  a ‘awe  munWr.  . — i 

There  are, :»  a-Ulitiun  to  thv  Bagimvr  Srh««l 
four  service  school*  for  officers.  Tl»v»«  •,t' : ^ t .. 

at  Fort  Monroe,  Virginia;  the  Infantry  and  (andrv  . 

Kurt  U.T»worth.  K,n«w;  th.  C.voir.  «4  UfU 
School  at  Fort  Riley,  Kansas;  the  Army  Medical  * 1,1,1  . 

ington.  Hie  comm  imlanta.  stair*,  and  instructor  at  . 

are  officer*  sj^rUlly  •elccUsL  The  garrison  at  Fort 
c.m|«~-d  of 

tenants  constitute  the  class.  Inc)  are  raw  t 

by  other*  on  1st  September  of  each  W;  .rtillcrt 
of  instruction  comprises  tbs  following  tnbjec  . ^ 

hallUth-*,  engineering,  *(•  am  and  meclianica,  elect rt«  ) Iuliit*rv 
chemistry  ami  expfosivea,  military  science, 
exercises,  photography,  tdrgrafdiy.  and  eotdage  itl  rinri"? 

the  making  of  virion*  kind*  of  knots  and 
shears,  lie,,  for  the  handling  of  heavy  gun*;.  J*d. 
of  each  year  arc  ordinarily  devoted  to  artUI«}'  p ^ 
The  course  at  the  Infantry  and  Cavalry 
rears.  Tlieclaasof  itndent  officers  is  ai»d«  nP  °,  v u 

from  each 
mnv  l>e  detailtii 


of  sn}>orinteu>lcat. 


1 Tli  at 


riui  ol  Stnneiic  onicwra  i»  - “i  7 . rv  - u 

«f  i.fAotr,  «..!  evairr,  wl 

»y  0.  u.uiled.  They  »re  n—irr’oi  !■»*<»  'fc« 

• the  garrison,  normally  a regiment  of  mfasoy.  I fcmit- 
traopi)  of  .AVAlry,  *n<t  a l*:i«rT  or  h.!J  . msfill». 

menta  of  instruction  are:  military  art.  engineer*  g.  1 
civalry,  military  hygiene.  Muck  att'-ution  is  f*'1  j-yr.-cn 
w ork  in  the  rainur  operations  of  *y\  t***r*”l*  ^ tbc  fm*l 

lieiMg  utilized  in  connection  tWrewith.  Atta  v<BWorth. 

cxaminatii»n*  of  each  class  *t  Fort  Monroe  ana  r ^ }wj  ^ jb« 
those  officers  must  distinguiaba*!  for  proficiency  are  ,u.  Aniliery 
a ijatant-general  of  the  army.  Two  frmn  aach  clam  bv  lhe 

S-hool,  and  not  more  than  nvw  (thennmberto  be  , 

lieutenant  general  commanding  the  army  h'Ptn  tb*v  r«- 

Infantry  and  Cavalry  School,  are  tlierca.tcr.  .«*  _ f • hu*h*t 
main  in  the  service,  nuted  in  the  annus!  army  **07 -filUrv  Sdiari 
Kr*«l!iat***.M  The  work  of  the  Cavalrv  an  1 U’P  ‘ , 

at  Fort  Riley  is  mainly  practical,  and  ia  carriod 
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garroon,  which  Utuallr,  in  time  of  peace,  consists  of  two  squttl- 
rou*  of  caralry  and  three  field  batteries.  The  Government  rwerva- 
tion  at  Fort  Riley  comprises  about  forty  square  milts  of  varied 
terrain,  « that  oppirtomtica  arc  aJfordrd,  ami  taken  adrantuge  of, 
for  all  kinds  of  held  ofieration*.  Tbe  Army  Medical  School  is 
established  at  Washington.  The  faculty  wnmt*  of  four  or  more 
professors  selected  from  the  senior  officers  of  the  medical  depart- 
ment. The  course  of  instniction  covers  a jx  nod  of  five  mouths, 
beginning  an  nr. oily  in  November.  Tbe  student  officers  are  re- 
cently-appointed medical  officers,  and  such  other  medical  officers, 
available  tor  detail,  as  may  desire  to  take  the  coitrse.  Instruction 
is  by  lecture  and  practical  work,  special  attention  being  given  to  the 
following  subjc-  -ta : duties  of  medical  officers  in  peace  and  war  ; 
hospital  administration  ; military  medicine,  surgery  and  hygieue  ; 
microscope  and  bacteriology  , hospital  corps  drill  and  first  cud  to 
the  wouuued. 

The  territory  controlled  by  the  United  States,  at  home 
and  abroad,  is  divided  into  territorial  departments.  These 
are  established  and  their  commanders  assigned  by  direction 
of  the  President.  In  time  of  peace,  army  corps,  divisions, 
or  brigades  are  not  formed  except  for  purposes  of  instruc- 
tion. The  commander  of  n military  department  controls 
all  the  military  forces  of  the  Government  within  its  limits, 
whether  of  the  line  or  staff,  which  are  not  socially  ex- 
ceptaxl.  The  exceptions  include  the  Military  Academy, 
the  Artillery  School,  the  schools  at  Forts  Leavenworth 
and  Riley  in  matters  pertaining  to  the  courses  of  instruc- 
tion, the  engineer  establishment  at  Willets  Point,  arsenals, 
general  depots  of  supply,  general  service  recruiting  stations, 
permanent  fortifications  in  process  of  construction,  and 
officer*  employed  on  special  duty  under  the  Secretary  of 
War.  but  when  an  emergency  demands  it,  all  military 
men  and  material  within  the  limits  of  their  jurisdiction 
come  under  their  control.  A department  commander  is 
charged  with  the  administration  of  all  the  military  affairs 
of  liis  department,  and  the  exocut  Lou  of  all  orders  from 
higher  authority.  lie  reports  to  the  Commanding 
General  of  the  Army  all  matters  relating  to  the  general 
welfare  of  bis  command,  including  such  cluuige  of  station 
of  troops  as  he  may  deem  desirable,  but  must  obtain 
approval  of  the  Commanding  General  of  the  Army  before 
ordering  the  movement.  If  it  be  necessary  to  move 
troops  to  meet  emergencies,  such  movements,  and  ail  the 
riicumalaacea  connected  with  them,  must  be  reported  at 
the  earliest  possible  moment.  The  personal  staff  of  a 
department  commander  consists  of  the  authorized  aids. 
The  department  staff  is  limited  to  the  officers  detailed 
by  the  Secretary  of  War  from  appropriate  staff  depart- 
ments or  corjM,  or  of  officers  of  the  line  detailed  by  the 
same  authority  to  act  in  their  stead,  and  their  official 
designations  are  as  follows : adjutant -general,  chief 

quartermaster,  chief  commissar)’,  chief  surgeon,  chief  ] ‘ay- 
master,  judge  advocate,  and  artillery  insjjoctor ; also, 
when  necessary,  an  engineer  officer,  an  ordnance  officer, 
and  a signal  officer,  each  detailed  from  his  corps. 

There  are  in  the  United  States  proper,  including  Alaska, 
about  one  hundred  military  posts.  The  garrisons  of  a 
majority  of  them,  even  when  large  forces  are  not  needed 
out  of  the  country,  arc  necessarily  small.  The  various 
staff  positions  at  a post,  such  as  adjutant,  quartermaster, 
commissary,  signal  officer,  and  ordnance  officer,  are  usually 
filled  by  lieutenants  of  the  garrison  temporarily  detailed. 
At  a post  having  the  headquarters  of  a regiment,  the  first 
three  jtositiou*  above  mentioned  are  filled  by  the  regimental 
adjutant,  quartermaster,  and  commissary  respectively. 
The  regimental  adjutant,  quartermaster,  and  commissary 
are  selected  from  the  captains,  and  the  tour  is  limited 
to  four  years.  As  the  great  majority  of  officers  of 
the  line  have,  before  obtaining  their  captaincies,  filled 
one  or  more  of  the  various  staff  positions,  in  addition 
to  having  taken  the  course  at  a service  school,  there  is 
always  available  a large  number  of  officers  thoroughly 
qualified  to  fill  any  staff  |Hxsition. 


The  Act  of  2nd  March  1899  authorized  the  President 
to  raise  a volunteer  force  of  35,000  men  for  service  iu  tho 
Philippines,  to  continue  in  service  not,  later  than  30th  June 
1901,  on  which  date  the  strength  of  the  regular  army, 
with  the  exception  of  the  artillery,  was  to  lie  reduced 
to  the  numbers  in  service  prior  to  the  outbreak  of  the  war 
with  Spun.  On  5th  July  1899  the  President  ordered  the 
organization  of  ten  regiments  of  volunteer  infantry ; on 
1 8th  July  1899,  of  twro  regiments  of  volunteer  infantry  and 
a regiment  of  volunteer  cavalry  (the  three  last-named 
regiments  to  be  organized  and  recruited  in  the  Philippine 
Islands) ; on  17th  August  1899,  of  ten  additional  regiments 
of  volunteer  infantry  ; and  on  9th  September  1899,  of  two 
additional  regiments  of  volunteer  infantry  (the  enlisted 
men  and  company  officers  of  the  two  last  regiments  to  be 
coloured).  Each  regiment  was  organized  at  an  army  jawt. 
The  men  were  recruited  by  regular  army  recruiting  officers 
throughout  the  country,  and  were  sent  at  once  to  the 
nearest  regimental  rendezvous.  The  time  required,  under 
each  order,  was  about  six  weeks.  All  the  colonels,  nearly 
all  the  lieutenant-colonels  and  majors,  and  a few  of  the 
captains,  were  selected  officers  of  the  regular  army.  Most 
of  the  other  officers  and  a large  puc-entage  of  the  men, 
had  served,  in  the  regulars  or  volunteers,  in  the  war  with 
SjJttin.  The  training  of  the  men  began  at  once  on  arrival 
at  rendezvous,  special  attention  being  given  to  instruction 
in  duties  of  guards  and  outposts,  to  fighting  iu  extended 
order,  and  to  target  practice.  The  physical  examinations 
were  rigid,  and  the  character  of  the  accepted  personnel 
was  excellent.  The  result  was  the  best  volunteer  force 
ever  raised  in  the  United  States.  The  first  regiment 
sailed  for  Manila,  8th  September  1899,  and  the  hist,  21st 
December.  They  were  at  once  ready  to  take  the  field  on 
arrival,  ami  did  most  excellent  service.  One  instance  is  the 
remarkable  and  energetic  pursuit  of  the  insurgents  by 
volunteer  troops,  through  the  mountainous,  heavily-wooded, 
entirely  unknown  country  of  northern  Luzon,  where  trans- 
]M>rtation  of  supplies  was  at  all  times  difficult  and  in  many 
cases  impracticable. 

The  Act  of  2nd  February  1901  repealed  so  much  of  the 
Act  of  2nd  March  1899  as  provided  for  a reduction  of 
force,  30th  June  1901,  and  put  the  regular  army  on  a 
permanent  basis.  It  authorized  the  miring  of  12,000 
(provided  the  maximum  of  100,000  for  the  entire  army 
was  not  exceeded)  Philippine  native  troops,  organized  into 
companies  and  battalions ; the  majors  and  captains  being 
selected  from  the  next  lower  grades  in  tho  line  of  the 
army.  It  also  provided  for  a three-battalion  native  Porto 
Rican  regiment,  the  field  officer#  and  captains  to  be  selected 
as  for  the  Philippine  native  trooi«. 

The  United  States  has  never  had  a satisfactory  system 
of  increasing  its  armed  strength  for  war.  The  subject  has 
received  a great  deal  of  attention,  and  much  legislation 
has  been  proposed,  but  the  form  of  government  makes  the 
question  very  difficult  of  solution.  The  militia,  number- 
ing about  115,000  officers  and  men,  is  distributed  through 
the  various  States,  constitutes  State  troops,  and  is  inde- 
pendent of  the  general  government.  Disorders  within  the 
limits  of  a State  are  to  be  dealt  with  by  the  State  authorities, 
and  the  Constitution  expressly  prohibits  the  use  of  United 
States  troops  in  such  cases,  except  utioii  the  formal  appli- 
cation of  the  State  authorities.  The  several  States  are 
very  jealous  of  their  prerogatives  and  never  call  for  federal 
troops  except  as  ft  last  resort.  The  method  adopted  for 
raising  the  twenty-five  regiments  of  volunteers  for  Philip- 
pine service  proves!  very  satisfactory,  but  might  not  be 
feasible  for  the  sudden  creation  of  a large  army.  It  would 
require  much  time,  and  there  would  not  bo  a large 
enough  number  of  regular  officers  available.  The  practice 
both  in  the  Civil  War  and  in  the  war  with  Spain  was  for 
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the  President  to  decide  upon  the  number  of  men  required, 
and  then  call  upon  Governors  of  States  to  furnish  each 
their  quota,  according  to  population.  Regiments  were 
then  organized  in  the  several  States,  either  by  filling  up 
organizations  of  the  militia  already  existing,  or  by  creating 
entirely  new  ones.  The  officers  were  appointed  by  the 
respective  Governors.  The  troops  thus  organized  did  not 
come  under  federal  control  until  formally  mustered  into 
the  service  of  the  United  States  ; and  this  means  of  rapidly 
raising  a large  army  has  been  found  by  experience  to  be 
inefficient  and  expensive. 

Germany. 

The  liability  to  service  in  the  German  army  is  universal, 
and  lasts  from  the  17th  to  the  45th  year.  Liability  to 
active  service  begins  on  the  1st  January  of  the  year  in 
which  the  man  completes  his  20th  year,  and  is  divided 
into  service  in  the  standing  army,  its  reserve,  and  the 
landwehr  of  the  1st  and  2nd  beuw.  Liability  to  serve  in 
the  standing  army  lasts  for  three?  years  from  the  date  of 
joining  (usually  in  October),  for  men  posted  to  the  cavalry 
and  horse  artillery,  and  for  two  years  for  the  other  arms  ; 
but  these  latter  may  also  be  held  to  serve  three  years. 
Thereafter,  men  belong  to  the  reserve  for  four  years,  and 
are  passed  to  the'  1st  ban  of  the  landwehr  in  the  spring 
following  the  date  on  which  they  complete  seven  years’ 
service.  Service  in  the  1 st  ban  lasts  five  years,  and  in  the 
2nd  is  prolonged  to  tbejllst  March  of  the  year  in  which  the 
man  completes  his  39th  year,  *>.,  for  the  most  j*art,  six 
years.  Men  who  serve  three  years  with  the  colours  only 
pass  three  years  in  the  1st  ban  of  the  landwehr.  Dur- 
ing their  j>erioil  of  reserve  service,  men  are  liable  to  two 
trainings  of  eight  weeks  each,  though  the  vast  bulk  only 
do  one  of  fourteen  days,  and  during  their  service  in  the 
1st  ban  of  the  landwehr  to  two  trainings  of  eight  to 
fourteen  days,  the  bulk  being,  however,  only  called  out 
once  for  fourteen  days.  The  men  of  the  2nd  ban  of  the 
landwehr  are  liable  neither  to  training  nor  to  periodical 
control  musters.  To  the  land sturm  belong  all  males 
liable  to  service,  and  not  otherwise  belonging  to  the 
army  or  navy,  from  their  seventeenth  to  their  forty-fifth 
year  ; its  1st  ban  comprising  those  of  thirty-nine  years 
and  under,  its  2nd  the  others.  Its  men  are  not  trained  in 
jjeace. 

Volunteers  are  taken,  from  among  men  who  have  com- 
pleted their  seventeenth  year,  to  serve  for  three  years  in 
the  cavalry  and  horse  artillery,  and  for  two  years  in 
the  other  arms.  These  men  may  choose  their  own  regi- 
ments ; so  that  volunteering  is  preferred  by  men  who 
either  desire  to  make  the  army  ft  profession,  or,  for  private 
reasons,  wish  to  complete  their  active  service  earlier,  or 
have  a fancy  for  a jwticular  regiment.  A special  category 
is  formed  by  the  one-year  volunteers,  who  must  puss  a high 
educational  test  or  have  gone  through  certain  classes  in 
the  schools.  These  receive  no  jay,  clothe  and  equij) 
themselves,  and  in  the  mounted  branches  find  their  own 
horses,  in  consideration  of  which  they  only  serve  one  year 
actively.  They  are  sujjeriramerary  to  the  establishment, 
and  their  number  is  unlimited.  Both  categories  of 
volunteers  pass  into  the  reserve,  Are.,  with  men  of  their 
own  ago  recruited  compulsorily. 


Recruiting  is  managed  bv  committee*  of  officers  and  eh 
official*  in  each  recruiting  (landwehr)  district.  These  draw  i 
decide  on  exemption*  allowed  by  law.  and  conduct  tl 
medical  examination*.  All  men  |m*ed  a*  liable  and  fit  draw  lc 
for  number*,  and  the  lowest  nuiitWr*  are  taken  up  to  the  eo 
tnigent  required.  No  substitution  is  allowed. 

Non-connniwoned  officers  (corporals  and  above)  arc  obtaim 
From i two  claw*— (d)  from  the  two-  or  three -year  voluntw- 
ment.nnod  above,  or  (fc)  from  the  non  commissioned  officci 
••'hoots,  which  youths  of  seventeen  to  twenty  years  of  age  volu 


tartly  join.  Their  coarse  there  la-ts  three  (in  exceptional  cawi,  two) 
year*,  and  they  are  bound  to  serve  four  year*  in  the  army  after 
leaving  the  school.  Non-coniinisiioned  officers  an*  encouraged  to 
remain  in  the  or  my  by  a promise  of  employment  iu  the  nndanaarie 
after  nine,  or  in  the  civil  service  after  twelve  yean  ; anil  on  leaving 
the  army  they  receive  a gratuity  which  varies  from  5®s.,  after  fife, 
to  £50  lifter  twelve  years'  service.  Pensions  are  given  to  invalids. 

Officers  are  obtained  from  two  sources — (a)  cadets,  and  (&)  two- or 
three -year  volunteers.  Cadet*  join  a provincial  cadet-hone 
between  ten  and  fifteen  years  of  age,  and  afterwards  pas*  two  and  a 
half  years  in  the  Central  Institution,  near  Berlin.  At  about  eighties 
years  of  age,  they  arc  appointed  ensign*  (FaAi»r£rt,an  intennedut* 
rank  between  officer  and  non-comimadooed  officer)  direct.  Those 
volunteers  who  desire  to  become  officers  must  he  approved  of  by 
their  commanding  officer,  and  ]**S  an  examination  or  Mwnct 
equivalent  school  certificate*.  They  are  private  soldiers,  hat  sis 
known  a*  aspirants  to  commissions  i FaJin**/unkcr) ; they  Mf  W* 
at  the  officers’  mesa,  and  may  wear  when  otr  dutv  uniforms  of  hw 
cloth.  After  five  months’  actual  service,  and  wing  pawed  pw- 
fe&*ionally.  they  may  be  promoted  ensign*.  All  enejmimuatpes* 
through  a "war  school, '*  at  which  the  court*  (military  subjects, 
both  theoretical  and  practical  instruction)  last*  wue^  months; 
after  which  they  pass  their  "officer*’  examination,  and  are 
nominated  lieutenants  as  vacancies arise.  They  mud,  however,  be 
first  balloted  for  and  accepted  by  the  officers  of  the  regiment  tliry 
arc  to  join.  . . , _ 

Officers  of  tli#  reserve  come,  for  the  most  part,  from  former  one- 
year  volunteers,  who,  after  their  one  year's  service,  do  two  tmianp 
of  eight  weeks  each,  and  j**s  an  examination.  The  one-year  volun- 
teers who  do  not  become  reserve  officers  become  non-commrtiMnrt 

officers  of  the  reserve.  . , 

There  .re  four  separate  armiee-thoac  of  Pnu»u  audoj 
st.tr.,  Bavaria,  Saxony,  end  WlirUiuberg-rec  i oJttunatrW 
ieparately  by  it.  own  War  Mi.ii.trv,  hut  .11  bound  to  «*■**  “ 
reranl.  orv.uitt.tiou,  form.tiou,  training,  pay,  comtuand, 
lion,  .ud  (to  . grrat  extent)  clothing,  to  find 1 reBaUtioM.  «• 
miuor  stat**s  have  concluded  military  conventions  wi  ' 

and  their  contingent*  are  administered  by  its  War  Miuutty-  py 
the  lew  of  25U,  March  1699  the  army  wj.  to  be  ijwj  “ 
1st  October  1899  onward.  to  a strength  of  495,500  b *“*  ? ? ,i rJ 
and  private.,  which  ligitre  wx.  to  be  .t4*1®**  m , . . 

strength  it  was  to  remain  till  31#t  March  1&W.  It  i*  ' 1 „ 

the  following  units,  the  figures  in  braekato  showing  Uic  ■ 

existing  after  the  new  formation,  of  1st  October  1899  Tr nunt-sl 
pleted Infantry, 625  (024) battalion. ; 

nil-,  482  (472)  squadron.  ; field  artillery . 574  (HI) '.•£ 
artillery,  33  (37)  l..tt.lions ; pioneers,  26  U4! 
rannlcatlona  troojrt,  11  (10)  hattahona  ; tnun,  23  i— ) t]tl 

The  Mialru  consists  of  175  regiment,  of  S bettahonsil  «“ 
of  2 battalion.,  mid  18  rifla  battalion. 
csmpaniM.  A number  of  those  on  the  frontiers  ha  n,m^u3„ 
nent  of  640  non-eoroniisaioned  o Dicers  and  men,  t 
,»v«  one  of  570  only.  The  infantry  i.  armed  with 
TS  millimetres'  calibre,  loaded  bypKkrtsor5c.rtn  f,  * “ QI|Jj  of 

ml  bayonets.  In  marching  onler,  each  man  carrKa  l-  ^ 

.nimunition  and  his  share  of  a portable  tent  -dl™  it 
avalry  eonalata  of  93  regimenU  ^5  wn^ixinx  , 

.re  heavy,  25  medium  (Unoere),  mid  54  ligh iJ**W«* 
inaanra),  A regiment  has  681  non-coromuaioned  .tronpr- 

ml  667  horse.,  hut  those  on  the  frontier,  are  ■his'd'.  ^ 
rite  armatneut  of  all  cavalry  consist.  , o,, 

loth  rinks),  carbines  of  the  same  construction  ■ 

(He.  and  .word.  The  mouataf  coamud  » l» 
quad rons,  and  10  more  were  to  be  raised,  r .r  aI«  artooi 
•o!iirni**ion«i  officer*  and  men,  and  13*..  h01**:  „ • uW  Ac, 

with  swords  and  revolvers,  ami  are  tt*rd  »»  ^frl*^  n.uriPg  in 
ind  attached  to  various  sUffi.  The  Uf ! 

900  of  85  regiment*,  was  to  attain  its  full  J 1 ® H finn.  0f 

„ 1901,  each  regiment  having  6 batteries  in  2 ^ 

1 batteries  each.  In  6 regiment*  (one  of  these  artillery, 

md  in  2 other  regiments,  one  of  the  6 bittern*  » dirision  of  2 
Eleven  of  the  regiment*  have  each  an  extra  • t],ecgTalrt 

mnw  artillery  batt*rie*,wbich,on  mobilization,*  o ‘ J 

li vision*.  In  each  army  corf*  (*ee  la-low)  one  ^ K Aboetees* 
>ue  of  the  regiment* consist*  of  3 field  howitxcr  bat  ■ , . j ^ noQ. 

-bird  of  the  field  batteries  are  on  a higher  are  12 

:ommis*ione<I  officer*  anil  men,  60  hone*,  *nd  0 go  having 

tntteric*  on  a still  higher  establishment) ; the  re  jteric*  for 

102  men,  44  horsea,  an>)  4 guns  horsed.  Inc  n ^ TO<D, 

the  cavalry  division*  h*ve  121  non-eommi«oned  omrere#j  mpQ  ;6 
120  horacs.  0 guns,  and  2 waggon  h,r^  i 4l“  ' .rtel-aW* 

liorsew,  and  4 gtina.  Tbo  guns  arc  of  lew  pst  is08  rettem 
juick-loaders  of  77  cm.  calibre,  and  the  howjt1*™  j 

^f  10*5  cm.  ealihre.  Both  fire  shrapnel  ^^1  and  shell  ^ ^ 
liigh  explosive*  A battalion  of/*wt  artillery  has  _ rnfieS  31 
595  non-commissioned  officers  and  men.  \ ...j  inl*»4 

nattalions  form  a regiment.  This  arm  U trained  for  «eg« 
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fort  its*  duties  (except  3 battalion*  a*  coast  artillery),  ami  also  mans 
the  heavy  position  and  howitzer  batteries  of  the  field  army.  The 
pwneers  are  organized  in  single  battalion*  of  4 companies,  with  611 
non-commissioned  officers  ami  men,  and  are  armed  as  infantry. 
They  are  trained  in  field  and  Biege  works  and  bridging.  The  com. 
nvMicaU&u  troops  consist  of  S railway  regiment*  of  2 battalions 
each,  and  1 independent  battalion,  3 telegraph  battalion*,  and  a 
balloon  company  (to  be  Mended  to  a battalion  of  2 companies). 
The  train  battalions  correspond  to  the  transport  brauch  of  the  British 
Army  Service  Corps,  and  have  each  3 companies,  with  299  non- 
commissioned officers  and  men,  and  190  horses.  To  $ of  them  are 
attached  sections  of  59  men  aud  57  heavy  draught  horses  for 
batteries  of  position. 

The  army  i*  divided  into  23  army  corps.  Twenty- two  of  these 
are  assigned  to  certain  territorial  districts  for  recruiting,  and  the 
1'rassian  Guard  Corpe  is  recruited  from  the  whole  kingdom.  Of 
these  22  (21)  corps,  16  are  furnished  by  Prussia,  Ac.,  3 (2)  by 
Havana,  2 by  Saxony,  and  1 by  W urtcraberg.  There  are  exceptions 
in  many  oas«s,  but  the  usual  compodtion  of  an  army  corn*,  when 
the  artillery  had  reached  its  full  strength,  was  to  1* : 2 division*  each 
of  2 (in  9 divisions,  3)  brigades  of  infantry,  each  of  2 regiments,  1 
brigade  of  cavalry  of  2 regiments,  and  1 brigade  of  field  artillery 
of  2 regiments,  borides  which  the  corjis  would  have  1 squadron  <*f 
mounted  titles,  1 battalion  of  rilh'S,  1 foot  artillery  regiment,  1 
pioneer  battalion,  and  1 train  battalion.  The  1st  and  14th  coq* 
have  each  3 divisions.  In  the  various  War  Ministries  mentioned 
alove,  the  administration  of  the  armies  is  conducted.  Prussia  and 
Bavaria  have  in  addition  a “Great  General  Staff,**  in  which  the 
preparation  of  the  army  for  war  and  its  employment  in  the  field 
are  studied.  There  h,  further,  in  each  State  a 11  Military  Cabinet,* 
in  which  all  questions  of  the  promotiou  and  appointment  of  officer® 
ore  dealt  with.  The  heads  ol  these  three  departments  are  inde|ic». 
dent  of  each  other,  and  are  directly  subordinate  to  the  sovereign. 
Great  independence  is  allowed  to  generals  commanding  army  corps, 
who  are  directly  res|»onsible  to  the  sovereign  for  the  training  and 
preparation  for  war  of  their  troopa. 

The  standing  army  would  take  the  field  as  it  stands  in 
|»eace,  except  that  the  bulk  of  the  cavalry  would  be  formed 
into  independent  cavalry  divisions,  each  of  6 regiments  and 
2 batteries  of  horse  artillery,  ami  that  certain  units  of  its 
artillery  and  engineers  serve  as  cadres  for  2nd  line  forma- 
tions. An  infantry  battalion  on  the  war  footing  has  26 
officers  and  officials,  1031  other  ranks,  46  horses,  15 
carriages ; a cavalry  regiment  of  4 squadrons  (one  of  the 
squadrons  being  left  behind  as  a de|K)t),  31  officers,  A'c., 
665  men,  711  horses,  and  1 7 carriages ; a horse  battery, 
5 officers,  166  men,  236  horses,  6 guns,  9 ammunition 
waggoas,  and  5 other  carriages  ; and  a field  battery',  5 
officers,  1 7 1 men,  1 50  horses,  and  carriages  as  in  a horse 
buttery.  A normal  army  corps  would  have  25  to  29 
battalions,  4 or  5 squadrons,  21  batteries,  3 pioneer 
companies,  A’c.,  or  a total  fighting  strength  of  25,000  to 
29,000  infantry,  600  to  750  cavalry',  126  gun*,  and  750 
pioneers,  with  a ration  strength  of  37,000  to  41,000  men 
and  12,000  horses.  A cavalry  division  with  24  squadrons 
and  2 batteries  would  have  a ration  strength  of  about 
4800  men  and  5100  horses.  It  is  not  known  to  what  extent 
reserve  and  landwehr  troops  would  be  formed,  but  it  is 
generally  assumed  that  a division  of  all  arms  of  each 
category,  12,000  to  20,000  strong,  would  be  formed  in  each 
army  corps,  which  would  give  a 2nd  line  army  equal  in 
strength  to  the  mobilized  standing  army,  about  half  of 
which  might  easily  he  employed  in  1st  line.  Roughly 
speaking,  without  calling  on  the  landstunn,  Germany  could 
put  2,000,000  men  in  the  field,  and  keep  another  1,000,000 
for  home  garrisons  and  dejiots. 

The  total  budgetary  strength  of  the  German  army  for 
1899  was  : — 23,730  officers,  79,873  non-commissioned 
officers,  491,826  men,  2155  surgeons,  2805  paymasters, 
veterinary  surgeons,  armourers,  and  saddlers,  and  101,065 
troop  horses.  The  above  figures  are  exclusive  of  the 
colonial  troops,  which  are  insignificant  in  number,  there 
being  in  South-west  Africa  a force  of  about  750  Germans, 
in  East  Africa  about  130  Germans  and  1600  natives,  in  I 
Togoland  3 Germans  and  150  natives,  and  in  Cameroon  I 
15  Germans  and  300  natives.  Kiaochow  is  held  by  I 
marines  from  the  Imperial  Navy.  (j.  M.  On.)  ' 


661 


France. 

Every  Frenchman  becomes  liable  to  military' service  at 
the  age  of  20.  This  liability  dates  from  the  conscription 
law  (tassed  at  Jourdans  instance  on  5th  September  1798. 
Rut  the  principle  of  universal  service  was  soon  inquired 
by  the  admission  of  substitutes,  authorized  by  the  decree 
of  ith  March  1800,  aud  at  length  abolished  by  the 
recruiting  law  of  27th  July  1872.  This  was  replaced  on 
loth  July  1889  by  a new  law,  which  extended  the  total 
period  of  military  service  from  20  to  25  years,  but  reduced 
the  term  of  service  with  the  colours  from  5 years  to  3.  This 
term  was  to  lie  followed  by  7 years  in  the  reserve  of  the 
active  army,  6 years  in  the  territorial  army,  and  9 years 
in  the  reserve  of  the  territorial  army.  Exemptions  for 
family  or  educational  reasons  were  withdrawn,  and  those 
who  had  hitherto  l>ocn  allowed  the  benefit  of  them 
j were  required  to  serve  for  one  year  with  the  colours. 

Those  who  are  physically  unfit  to  bear  arms  may  be 
I employed  in  the  auxiliary  services  in  time  of  war. 

To  adjust  the  strength  of  the  standing  army  to  the 
| annual  budget,  the  minister  of  war  is  given  {tower  to 
[ release  three -years'  men  when  they  have  completed  one 
year’s  sendee.  The  average  annual  contingent  is  about 

200.000  able-bodied  men,  of  whom  about  one-third  are 
released  at  the  end  of  the  first  year.  There  are  also  about 

20.000  volunteers  who  serve  for  one  year,  and  may  pro- 
long their  service  to  five  years.  The  law  of  1889  was 
modified  on  19th  July  1892,  the  term  of  service  in  the 
reserve  of  the  standing  army  being  prolonged  to  10  years, 
and  that  in  the  reserve  of  the  territorial  army  reduced  to 
6 years.  In  the  infantry  and  cavalry  more  than  half 
the  subaltern  officers  are  from  the  ranks,  the  rest  being 
from  the  military  schools.  In  the  artillery  and  engineers 
about  three-fourths  come  from  the  schools.  Promotion 
is  {tartly  by  seniority,  {tartly  by  selection.  The  latter 
method  is  applied  to  one-third  of  the  promotions  to  the 

i rank  of  captain,  to  one-half  of  those  to  the  next  grade 
| (Iwittalion,  or  squadron,  commander),  and  to  all  above 
that  rank. 

The  organization  of  the  army  is  based  upon  the  law  of 
24th  July  1873,  which  fixed  the  territorial  system,  sup- 
plemented by  the  cadre  law  of  13th  March  1875,  which 
defined  the  number  of  units.  But  there  have  been  several 
changes  since.  At  present  the  units  of  the  standing  army 
are  as  follows 

Infantry. — 173  regiments,  viz.,  163  of  the  line,  4 of  Zouave*,  4 
of  Algerian  rifles,  aud  2 foreign.  The  regiments  are  nominally  of 
4 battalion*,  but  some  fourth  battalions  are  wanting.  The  Zouave 
and  foreign  regiments  have  5 battalions,  and  3 of  the  Algerian 
rifle*  have  6.  Each  liattalion  consist*  of  4 companies,  which,  in  line 
regiments,  bare  a peace  strength  of  127  men,  in  the  Zouave  and 
foreign  regiments  of  151,  and  In  the  Algerian  rifles  of  164.  Thera 
are  30  battalions  of  chasseurs  A pied,  each  consisting  of  6 cora- 
{tanies.  Twelve  arc  mountain  battalions,  and  have  150  men  per 
company;  the  others  have  133  men.  There  are  5 battalion*  of 
African  light  infantry,  each  having  6 companies  of  250  men. 
There  are  4 disciplinary  companies  of  variable  strength. 

Cavalry. — Eighty-nine  regiment*,  viz.,  13  of  cuirassiers,  31  of 
dragoon*,  and  45  of  light  cavalry  (cba«3cnr*,  hussars,  chasseurs 
d’Afrique  and  s pah  la).  The  regiment*  generally  have  5 squadrons 
of  150  men  ; the  4 sjoriri  regiment*  have  22  squadron*  in  all,  of  178 
men.  There  arc  also  8 remount  com  tonics. 

Artillery.— Eighteen  battalions  of  foot  (or  fortress)  artillery, 
comprising  105  batteries,  with  a {hhic*  strength  of  129  men  each. 
Twenty  brigades  (40  regiments)  of  field  and  horse  artillery,  com- 
prising 442  field  and  52  horse  batteries  of  103  men,  and  14  moun- 
tain batteries  of  156  men.  When  serving  in  Algeria  tho  batteries 
are  of  higher  strength. 

Engineer*. — Seven  regiment*,  including  1 railway  regiment 
Two  are*  of  4 battalion*,  the  others  of  3 battalion*.  There  are 
4 companies  to  each  battalion,  the  railway  companies  haring  a 
strength  of  160,  and  the  others  of  108  men.  Each  regiment 
ha*  also  a company  of  “train.”  The  engineer  staff  numbers 
460  officers  and  £68  subordinates. 
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The  infantry  ire  arm..-.!  with  the  “U-hel  rifle  " of  18SS'.8."m:  [ 

(MW  ta.)  if  calibre.  It  U dgUtri  ^ L 

fur  K cartridge*  in  the  slock.  The  Uattene*  fte*U,  n - , 
of  0 so*  «eb.  The  field  ■rtdhrr  '*«< 

»U  mm.  (l  it  i»)  calibre;  the  haw  anUJcrt  gun  to  of  W mm- 
r.  i (-Alibn*.  A quick ■ fifing  1TIU  ***  mm’  ',?'■*  . , 

ZXISSZi  It  i.  Of  nickel  ri«l  ..nl  welgW  -'1'  >>• 
carri.™  U<  rwt.,  rather  more  tlnin  the  home  artiilery  pin. 

ftSTSid  to  have  . rarer  of  7000  met tn.,and  to  i»  C.P.W.  of 
JiriiiK  20  rounds  u urinate.  The  weight  of  it*  shell  w l4  to.  A L 
KAowiuer  of  11®  mm.  (4-7  in.)  cSibre  ha.  al«o  “i0^ 

It  woiL'liTt.  with  it*  carriage,  20  cvrt,  and  ha*  a range  or  tow 
metres8  B«ides  shrapnel,  it  few  long  shell*  weighing  4*»  !►>,  with  <1 
* bunting  charge  of  H>  of  melinite. 

Two  regiments  of  infantry  or  cavalry  fumi  a brigade ; > 
2 infantry  brigades,  with  6 field  baUeriea,  1 company 
of  emtiocere,  *c„  form  an  infantry  division ; au.1,  as  a 
role,  2 infantry  division*,  with  a liattahou  of  riiasaeurs, 
a brigade  of  cavalry,  8 batteries  of  field  and  home 
artillerv,  Jte.,  form  an  army  corps.  The  foot  artillery  is  | 
(Hotted  tu  tliose  army  corps  aliich  liave  fortresses  within 
their  region*.  Franco  is  divided  into  1!)  army  corps  I 
regions,  and  Algeria  forms  an  additional  one.  1 he  prin- 

cipal elements  of  the  field  army  corps,  with  the  staff  and 
the  nuires  of  the  territorial  army,  are,  o*  a rule,  quartered 
in  the  region  assigned  to  it,  though  it*  recruits  are  not 
necessarily  drawn  from  its  region.  Outside  the  army 
conns  there  are  7 independent  cavalry  divisions  uf  J [ 
brigades  and  3 horse  butteries  cade  The  Algerian  army 
cori«  (numbered  xii)  has  3 divisions.  It  consists  mainly 
of  Zouave  and  African  regiments,  but  draws  us  artillery 
aud  engineers  from  regiments  in  France.  There  is  also a 
separate  division  in  Tunis.  'Hie  effective  strength  of  the 
■tending  army  in  1898  was  544,000  officers  and  men. 
On  mobilization  for  war  the  strength  of  the  companies  ot 
infantry  of  the  line  aud  chasseurs  is  raised  to  250  men,  | 
of  engineer  companies  to  262  men,  of  field  lotteries  to  I 
180,  and  horse  batteries  to  190  men-  There  is  little 
change  in  the  squadrons  of  cavalry.  On  a war  footing 
a cavalry  brigade  numbers  about  1200  men,  an  infantry 
brigade  6000,  an  army  corps  nearly  40,000  men.  As  a 
fighting  force  it  may  bo  reckoned  at  25,000  infantry, 
1200  cavalry,  and  120  guns.  Armies  (the  commanders 
of  which  arc  designated  beforehand)  would  be  formed  by 
groups  of  three  or  more  corps,  and  the  cavalry  divisions 
would  l»o  attached  to  them.  The  territorial  army  would 
be  used  chiefly  for  garrisons  and  on  lines  of  communication. 
The  strength  of  its  units  when  mobilized  is  generally  the 
same  as  that  of  similar  units  of  the  active  array,  but  it  is 
not  at  present  organized  in  brigades.  Each  army  corps 
region  would  furnish  8 regiments  of  infantry,  B squadrons 
of  cavalry,  1 regiment  of  artillery,  and  l battalion  of 
engineers.  The  total  war  strength  of  the  active  army  and 
its  reserve  would  be  nearly  2 V millions,  and  the  territorial 
army  with  its  reserve  would  raise  this  total  to  about  4J 
millions  of  trained  men  when  the  present  laws  have  haul 
their  full  effect  (viz.,  in  1915).  This  is  more  than  11  per 
cent  of  the  population.  (*■  L-) 


Cavalr*.— There  (ire  24  regiments,  etch  of  6 tqoadroiis,  tad  t 
det*ot  Twelve  regiments  are  told  off,  one  to  «h  jnif  ”*!*• 

-2  n-nnumti  All  regiments  have  t UmtortaJ  title  at  wu«» 
„JC  The  Wtr  strength  is  4 * uBiocr.  and  84..  men.  a ( wh«* 

! U 1 home  Wtilbvy  repawn,  wtoiriar  of 

1 -r-rs  ? ^ 

1 hjL”Z  res 

I ,7  offlrere.  *M  and  M I—  = * “JJ 
! oo»re,  »?  »«*. “nb  AoiT^h. Zurich. *-d 

cwL  The  h«w  tmtteriM  .re  equipped  »}* 

ssr.  % .5  ^ ek 

,-vrt.  A heavy  bng«l«  m »“«*“«•  «•“  ’ j(  ;1Ulttod  to  adi 

[ • miud  brigade  uf  2 hwvy  »w!  4 H«  r mm]  j„  | ici-imret  at 


»,„1  2 ngim.nl*  of  W ™nipanl«  anu  i re  " o " ‘ .ji,  rti. 

“^^“•JSasrtsswsr- 

for  coast  batteries.  , ..  <>  lecbMOti  of 

4m«ia  ¥ 22S£ 

battalion  is: — WC.O.'S 


Bcgioient 


In  addition  to  line  iofijUry,  tt,^^2mJn^frf'idpUii,  ‘!»v’,!,7 
whh*  m not  hrigwl«i.  *',dAo^u”i»f«U7»«''Kd’nt? 
trained  for  UKOnUio  a-alixTa.  T . , ,iL| , wcighillfl  mb1 

tu.  lUmdieher  awgaane  rifle,  oaltb™  OUai  .non, 

; Uyouet  an.  2 or.  , - rar\.  „f  16  mpfer  cv  M* 


; UIO  JHHiiuiwiM  - . 

bavoost  9 lb  2 oz.  ^ h 0f  is  sapper  or  »•» 

'jint/iuecr*. — Tla-se  f»»rm  - reg  g trlc^rai'h  nMn' 

com|«ni*s;  1 regiment  of  • ^M'l  , | siwetslist  oampasy : i 
,«nia  S tranajKii  t oompanw^  wd  1 .j  « ^ LHro(Mi„  to 
regiment  of  8 ismtoon i com|»m«*i  1 , ^ tniI1!tj-art  c«imp*si* 

trivial  at  Vmure.  4 r*ilw.v  vompmu^  ■>«  8 > w «&«.- 

Karl,  of  tlie  4 regiment*  W » .’l^*JL.lJ?re  «***“ 
ptnie.  fhvni.il  1 ™mr*ny  and  >P*"!  ' wr,«.  1 i«W* *' 

in  tli  — liel'l,  1 engineer  peril  *»  ™ ul.!,Jy  JeMclnw^ 

I 3 epnipan tee  to  mdi  told  “J"’.5'  'Tu  tolegrepli  f“i*“J! 
lor  .iegre  or  for  work  la  f"rlIJa^  „r„  to  eiA  *»!  “ 
furni.il  a telegraph  park  W 

U,j!ur 

of  2 brigades  of  infantry  of  1-  ‘ v 0f  eogu>««> 


The  Italhm  military  organization  is  governed  by  laws 
enacted  in  1883, 1884  *1887,  and  1888.  The  armed  strength 
consists  of  (l)  the  active  army,  (2)  the  mobile  militia,  (3) 
the  territorial  militia.  The  annual  contingent  for  service 
with  the  colours  is  determined  by  Parliament,  and  selected 
by  lot  from  the  men  who  reach  the  age  of  20  in  each  year ; 
the  rest  pag*  at  once  into  the  reserve  ; men  exempted  from 
service  in  the  active  army,  but  fit  to  bear  arms,  pass  into 
the  territorial  militia.  The  liability  to  service  lasts  from 
the  age  of  20  to  39,  ami  the  19  rears  may  lw  spent  as 
follows:— 


A cavalry  division  comprises  2 043  offiocis  s^ 

ami  2 horse  artillery  batteries  num  »roj*  " anamnnite* 
3020  N.C.O.’a  and  men,  *****  “ wtI*  cn«- 

L'uiunm  and  ailmimstratien  untta.  £ , n^miaU 

t ,. in.',  2 riivLinn*,  witii  corps  lroo|>s  ‘ ^^.nvr.t  of  * 
(3  battalion*)  of  bOT^Ueri,  ! ^ .bole 

squadron*,  2 artillery  hn>^ia  \ c O.'s  toiJ  o'6*- 
numbering  943  officers  and  30,381  • j eagine« 

There  are  also  1 corp*  ammunition  to  <> 
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jtiirk,  1 telegraph  park,  and  administration  units.  The 
active  army  can  supply  12  army  corf  is. 

Mobile  Militia. — The  mobile  militia  is  organized  in 
144  infantry  battalions  of  4 companies,  18  battalions 
of  bersaglieri,  and  22  companies  of  Alpini.  In  addition 
there  arc  12  brigades  of  field  artillery,  each  of  4 bat- 
teries, 34  companies  of  garrison  artillery,  9 of  mountain 
artillery,  30  companies  of  engineers ; 4 field  batteries  and 
2 com i nwiies  of  garrison  artillery  for  Sicily  ; together  with 
9 battalions  of  linu  infantry,  1 battalion  of  bersaglieri,  1 
squadron  of  cavalry,  2 batteries  of  field,  and  1 company  of 
garrison  artillery  for  Sardinia. 

Territorial  militia  is  organized  in  320  battalions  of 
infantry',  75  companies  of  Alpini,  100  conqiauiea  of 
garrison  artillery,  and  30  companies  of  engineers. 

Colonial  Troop*. — A special  force  exists  for  the  garrison- 
ing of  Eritrea  composed  of  volunteers  from  the  active 
army  or  reserve  and  of  native  troops. 

The  armed  strength  of  Italy  numbers  about : — 


* iflloan. 

N.C.«V» 
arvl  Men. 

Active  army  and  reserve 
Mobile  militia 

19,450 

805, "00 

3,600 

295,500 

Territorial  militia 

5,200 

1,617,000 

Total 

28,250 

2,717,500 

(c.  8.  C.) 
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The  military  forces  of  Austria-Hungary  consist  of  (1)  j 
the  active  army  with  its  reserves,  (2;  the  landwehr,  (3) 
the  landsturm.  The  active  army  is  su]>erin tended  by  a j 
single  war  ministry  for  the  whole  monarchy  ; but  the  land- 
wehr and  landsturm  are  under  two  sejuirate  ministries  of 
national  defence, — one  for  tin*  troops  of  Hungary,  Croatia, 
and  Slavonia  (the  44  Hon  veil  ” troops),  the  other  for  the 
remaining  states.  Liability  to  military  service  was  made 
universal  in  18G8.  The  law  at  present  regulating  it  was 
passed  in  1889.  Except  in  44  the  occupied  provinces,” 
Bosnia  and  Herzegovina,  which  have  special  treatment  in 
several  respects,  substitutes  are  not  allowed.  The  liability 
begins  at  the  age  of  20,  and  the  term  of  service  is  12  , 
years ; but  the  nature  of  the  service  varies.  Out  of 
180,000  able-bodied  men  annually  available,  over  100,000 
are  taken  for  the  army,  and  after  3 years  in  its  ranks, 
8] *md  7 years  in  the  reserve  and  2 years  in  the  landwehr. 
About  23,000  servo  their  whole  term  in  the  landwehr. 
The  remainder  go  to  the  ersatz  (depot)  reserve  of  the 
army  or  the  landwehr  a*  supernumeraries.  Thu  destination 
of  the  recruits  is  determined  partly  by  lot,  partly  by 
their  claims  to  consideration.  Young  men  of  good  educa- 
tion arc  admitted  as  44 one-year  volunteers”  at  their  own 
cost,  or  sometimes  at  the  cost  of  the  state.  All  men 
between  the  ages  of  18  and  42  are  further  bound  to 
serve  in  the  landsturm,  or  general  levy,  if  not  otherwise 
enrolled  ; but  the  landsturm  is  not  called  out  during  peace, 
and  in  war  only  when  the  landwehr  and  ersatz-reserves 
are  insufficient.  Young  men  who  are  found  unfit  for 
service  have  to  pay  a military  tax,  according  to  their 
means,  for  the  benefit  of  disabled  soldiers,  or  of  the 
widows  and  orplians  of  soldiere.  The  officers  of  the 
standing  army  are  drawn  from  the  military  schools. 
lYomntion  is  mainly  by  seniority,  subject  to  tests  of 
qualification,  but  selection  is  not  excluded.  The  reserves 
are  officered  by  retired  officers  and  one-year  volunteers. 
The  units  of  the  standing  army  (omitting  depot  cadres, 
Ac.)  are  as  follows; — 


Infantry.— 102  regiments  of  the  line.  4 regiments  of  Tyrolese 
rifl***,  4 bosnuin-llerxegovinUin  regiments,  nil  uf  4 latuhons  : also 
26  indepemleut  rifle  bat Ul inns  : making  a total  of  4 *>6  battalions. 
Tbrre  arc  fonr  companies  to  <**'•)»  battalion,  and  their  normal  peace 
strength  is  4 officers  and  93  men. 


Cavalry.  — Forty-two  regiments,  viz.,  15  dragoon,  16  hussar, 
and  11  uhlan.  Each  regiment  has  6 squadrons  and  a pioneer 
wetiou.  Tiie  peace  strength  of  a squadron  is  5 officers  and  166 
men.  The  dragoons  are  recruited  from  the  Austrian  provinces,  the 
huotan  from  Hungary , the  uhlans  mainly  freui  Galicia.  They  are 
all  armed  alike  with  sabres  and  repeating  carbines. 

Artillery.  — Fourteen  brigades  of  field  artillery,  each  consisting 
of  1 corf*  regitm-nt  and  3 divisional  regiments.  In  each  regiment 
there  are  4 field  baft-  ries  with  a peace  strength  of  4 officers,  101 
men,  and  4 guns  (to  In*  raised  to  # guns  iu  time  of  war).  Attached 
to  regiments  of  the  cotjmi  artillery  there  are  8 divisions  of  horse 
artillery,  making  16  horse  t atuuh-*  of  5 officers  and  122  uien  ua<  h, 
and  II*  batteries  of  mountain  artillery  of  2 officers  and  60  men 
each.  There  are  also  3 additional  ntonnlain  lotteries  wbirli 
form  a separate  division.  Of  fortress  artillery  there  ire  6 regi- 
ments and  3 independent  battalions  making  IS  batulious  in  all. 
In  each  battalion  there  are  4 field  companies  of  4 officers  and  98 
men. 

Engineers,  «(r. — Fifteen  fnoneor  battalions  each  having  5 rom- 
mnies  of  5 officers  and  107  men.  The  5th  company  ib  expanded 
into  3 fortres*  oompauiea  in  war.  The  train  includes  Iwidge- 
equipment.  There  in  a railway  and  telegraph  regiment  of  3 
battalions,  each  having  4 couquuiies  of  50  officers  nud  118  men. 
The  engineer  staff  comprises  146  officers. 

The  general  stall’  of  the  army  numoers  481  officer*,  of 
whom  276  belong  to  the  staff  corps,  and  the  rest  are 
attached.  There  are  29  infantry  regiments  (to  be  increased 
to  32)  of  Austrian  landwehr,  and  28  of  Hungarian,  making 
195  battalions  in  all.  Each  battalion  has  4 companies 
of  about  55  men.  The  landwehr  cavalry  consists  of  6 
regiments  of  uhlans  and  10  regiment*  of  Hungarian  hussar*, 
of  6 squadrons  each,  and  there  are  also  3 squadron*  of 
Tyrolese  ami  Dalmatian  mounted  infantry.  The  peace 
strength  of  the  squadrons  is  from  43  to  65  men.  There 
arc  no  landwehr  artillery  or  engineers.  The  infantry  are 
armed  with  the  Mannlicher  magazine  rifle  of  8 min.  (0*315 
inch)  calibre,  the  latest  pattern  being  of  1895.  It  is 
lighted  to  3000  paces.  The  magazine  holds  5 cartridges 
which  arc  inserted  simultaneously  in  a clip.  The  field 
and  horse  batteries  are  armed  with  steel-bronze  guns  of 
9 cm.  (3*42  inch)  calibre,  the  field  gun  weighing  94  cwt., 
and  that  of  the  horse  artillery  about  8 cwt.  The  jxittem 
is  of  1875,  and  no  provision  ha*  yet  been  made  for  sub- 
stituting quick-firing  gun*;  but  something  has  been  done 
to  chock  moil  ami  make  the  present  guns  more  effective. 

The  higher  units  of  the  army  are  of  variable  strength. 
An  infantry  brigade  consists  of  6 to  9 battalions ; a 
cavalry  brigade  of  2 or  3 regiments.  Two  brigades  form 
a division.  An  infantry  division  comprises  also  3 or  4 
squadrons  of  cavalry,  and  a regiment  (4  batteries)  of  field 
artillery.  A cavalry  division  has  2 batteries  of  horse 
artillery  ami  one  or  two  battalions  of  rifle*.  A cor]*  is 
ordinarily  ramie  up  of  2 infantry  divisions,  a cavalry 
brigade,  a regiment  of  corps  artillery,  ami  technical  troops. 
The  territory  of  Austria-Hungary  (including  Bosnia  and 
Herzegovina)  is  divided  into  1*5  corps  district*  and  l 
divisional  district  (Zara  in  Dalmatia).  There  are  5 
cavalry  divisions,  of  which  2 are  attached  to  the  lltli 
corps  (in  East  Galicia)  and  the  other  3 to  the  1st,  2nd, 
and  lllth  rorjw.  The  total  peace  strength  of  the  regular 
army  is  about  283,000  men,  and  of  the  landwehr  about 
•ID, 000,  making  3.'i0,000  in  all,  office™  included.  The 
war  strength  of  the  various  unit*  is  not  published  now, 
but  the  field  troops  available  on  mobilization  would  prob- 
ably amount  to  800,000  men,  the  landwehr  to  320.000, 
the  ersatz-reserve*  of  army  and  landwehr  to  480,000.  It 
is  reckoned  that  another  million  of  trained  men  could  be 
found  in  the  landatunn.  (*•  *•  L ) 


Russia. 

Since  the  war  of  1877-78  many  changes  have  been 
introduced  into  the  Russian  army,  which  was  not  pre- 
viously organized  in  higher  units  than  the  division. 
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Under  the  law  of  Jan.  13,  1874,  modified  by  that  of  | 
June  14,  1888,  and  Jan.  19,  1893,  liability  to  service* 
extends  from  the  beginning  of  the  21st  to  the  eud  of  the 
43rd  year  of  age.  The  first  18  years  are  passed  in  the 
standing  army,  the  rest  in  the  militia.  Service  with  the 
colours  lasts  for  5 (in  practice  4)  years,  the  remaining 
term  being  spent  in  the  reserve,  which  entails  two  train 
ings  of  six  weeks  each  for  the  entire  period.  The  army 
mobilized  for  war  is  composed  of  (l)  field  troops,  (2) 
reserve  troops,  (3)  dq*ot  troops,  (4)  fortress  troops,  (5) 
local  troops,  (6)  militia. 

(1)  The  field  troops  arc  composed  of  the  standing  army 
made  up  to  war  strength  by  calling  out  the  reserves. 
(2)  The  reserve  troops  are  formed  by  the  expansion  of 
reserve  cadres  maintained  in  peace.  (3)  Depot  troops  are  ! 
formed  upon  cadres  detached  at  the  outbreak  of  war  from 
the  standing  army.  Their  function  is  to  keep  the  field 
units  up  to  strength.  (4  and  5)  Fortress  and  local  troops 
are  brought  up  to  war  strength  in  the  same  way  as  reserve 
troops,  but  arc  intended  to  be  employed  only  on  garrison 
duties.  (6)  The  militia  comprises  all  men  physically  fit 
for  military  povpoeee  between  the  ages  of  21  and  43 
inclusive,  apd  is  divided  into  2 bans.  The  1st  ban  con- 
tains the  men  who  have  served  with  the  colours,  and 
those  who  have  not  been  included  in  the  annual  contin- 
gents, but  are  wholly  fit  for  active  service.  It  may  be 
used  to  complete  the  field  army,  or  to  form  militia  units 
for  home  defence.  The  2nd  ban  includes  men  exempted 
on  special  grounds  from  service  with  the  colours,  and 
those  regarded  os  not  wholly  fit  for  operations  in  the  field. 
Military  service  in  Finland  was  regulated  by  the  law  of 
Jan.  13,  1881,  which  prescribed  3 years  with  the  colours 
and  2 with  the  reserve,  the  rest  of  the  military  period 
up  to  the  end  of  the  43rd  year  of  age  being  passed  in 
the  militia.  The  conditions  have,  however,  been  as- 
similated to  those  of  the  empire.  Cossacks  serve  under 
•pedal  regulations  for  20  years,  beginning  with  the 
completion  of  the  18th  year  of  age.  The  first  4 years 
are  spent  with  the  colours,  the  next  4 on  leave.  During 
the  last  5 years  they  are  only  liable  for  service  in  case 
of  war. 

Tn/anfrtf.— There  are  209  regiment*,  each  of  4 battalions,  of  4 
comiwnir*  and  a non-combatant  company.  These  regiment*  com- 
prise 1*2  of  imperial  guard,  16  grenadier*,  1 81  line  infantry.  Guard 
regiment*  have  titles  only,  the  rest  (1  to  16  grenadiers  and  1 to 
ISO  line)  have  a geographical  title  as  well  as  a number.  The 
pcuco  aud  war  establishments  of  a regiment  are  as  follows : — 


[RUSSIA 


I 

Pawn. 

fir. 

4 W|US'l- 
ran*. 

« fcgpuxl- 

n»a 

4 »'jn*tS' 
nms. 

6 

tuns. 

I | Ofirm  .... 

32 

38 

80 

36 

X.C.O.'s  and  men  (oom- 

706 

1027 

€29 

920 

HonM  .... 

585 

905 

6/6 

1018 

Carriages 

23 

* 

Rich  squadron  carries  20  light  spades  and  20  light  ««  on  the 
saddle.  Pioneer  detachments  with  a demolition  equipment  ■» 
provided  in  the  case  of  regiments  on  the  western  frontier-  Tlie 
Cossack  cavalry  supplies  317  squadrons  in  peace  and  90&itt  ni- 
Each  regular  regiment  has  a depot  cadre,  which  on  mobiliistu.n 
forms  2 squadrons.  The  Cossack  establishments  supply  m war  U 
depot  squadrons,  to  train  men  aud  horse*  for  the  sctivc  units. 
On  general  mobilization  it  is  contemplated  to  form  60  squadrons 
of  militia  cavalry. 

Artillery.- The  field  and  mountain  artillery  consists  of  5. 
brigades— 3 guard,  4 grenadier,  45  line—: attached  to  tufan  ry 
divisions,  together  with  53  batteries,  of  which  7 form  the 
Turkestan  brigade,  and  12  form  2 East  Siberian  brigJjHth* 
remainder  being  classed  os  “independent.  An  artillery 
varies  in  strength  from  9 batteries  guard,  grenadn-r)  to  4 tat- 
t erica  (2nd  East  Siberian).  Batteries  are  classed  according . >-» 
their  armament  as  heavy,  light,  mountain,  and  howitzer, . 
terica  of  the  first  3 classes  have  each  8 guns  ; howitzer  butenes 


Officers 

N.C  O.'s  and  men  (combatants)  , 

Horses 

Carriages 


Kac*. 

70 

1816 

25 


War. 

79 

3874 

153 

77 


Rifles  are  regarded  oh  light  troops,  and  arc  supplied  with  recruits 
of  superior  stamp.  They  consist  in  pCMO  01  36  twO-baUAllon 
regiments  anil  32  independent  battalions,  having  on  mobilization 
4 four-battalion  regiments.  32  two  battalion  regiments,  and  32 
independent  battalions.  The  magazine  rifle,  1891  pattern,  calibre 
9*299  in.,  weighs  with  bayonet  9 lb  12  oz.,  has  a muzzle  velocity 
of  2000  f.*-,  and  is  sighted  to  3000  pace*.  Every  infantry  regiment 
carries  in  the  field  1230  light  and  256  heavy  sptdrs,  320  light  and 
498  heavy  axes.  The  Cossack  infantry  consists  in  war  of  16 
Kuban  and  4 Transbaikal  battalions.  The  reserve  infantry  cadres 
maintained  in  peace  consist  of  8i  battalions  iu  Europe,  26  bat- 
talions In  the  Caucasus,  ami  15  battalions  in  Asia,  to  be  expanded 
"n  mobilization  to  264,  74,  and  51  battalions  respectively.  The 
fortress  infantry  i«  organized  in  |teaee  in  1 regiment  of  5 and  17 
regiments  of  2 battalions,  each  of  5 companies.  On  mobilization 
expand  in'o  31  regiments  of  5 battalions.  The  regiment 
takes  .its  title  from  its  fortress.  'The  militia  is  intended  to  to 
organized  in  610  battalions  in  war,  and  to  l » brigaded  in  2 
categories,  each  of  320  battalion*, 

—The  regular  cavalry  consists  of  63  regiments  of  4 or  6 
9 independent  Asiatic  divisions  of  2 squadrons, 
l tie  establishment  of  regiment*  is  as  follow* 


r 

Heavy.  1 

. j Calibre  fin.)  a 
Shrapnel  (lb) . 

I Muzzle  velocity  (f.s.) 
i Projectiles  carried  . 

Load  behind  team  (cwt.) 

4-2  ; 
28 
1450 
108 
42| 

Light.  MouiiUia  llcwiUM. 


3*42 

15*4 

1700 

150 

87* 


2 5 { 
8'9 

1143  ; 
128  ■ 
194* 


6 

760 

92 

*11 


’ Weight  of  gun,  lb. 


t High  explodse  shell. 


A field  Uttcry  carries  32  *[«'!«,  21  ttes,  1 V Pj^JsSn 
entrenching  purposes.  Ne«  asaipmnls  ere  **»g  I . , ; 

be  gradually  introdu«d.  tL  hoiriucr  d fii 

regimenta,  of  which  1 to  5 b»T«  < ^L.urirs  forming  r*11 
remainder  2 batterios.  There  arc  abo  2 .Hillerr  mint- 

r,r  t)..-  let  East  Siberian  brigade-  The  regal"  h"r?" 
i.e re  28  Iratteriel  (6  guard)  and  3 independent  h j 

batteries.  Tire  homo  battericl  are  org,n.r.d  m dieiOTt  ^ 
batteries  and  attached  to  esrulry  divtuona  The 
artillery  batteries  number  20  o divisions  »f 

field  artillery  in  pear*  coosiele  of  . nrohilimtion  to 

2 or  3 batteries  in  all  41  bettenee, cstpsndmg ° . j in 

101  batteries.  The  depot  field  artillery  force  1 * (.tterim. 

eadree,  forming  3 brigade,  of  3 batteries .5  1 ^ so 

and  1 horee  artillery  batteir,  eipandin*  to  *"  “ ’ , w,wm 

batteries.  It  is  propceed.  wfcn  tlie  tnrlms  fa  “j*^[  t0  lhe4(r 
80  militia  battcrirs,  organised  in  40  repturn  , ius  y utalieM 
diririons  of  infantry.  The  fortress  artillery  contain  ^ „ 

of  4 companies.  4 siege  UttalioM  1 of  *■  ■ ^ eij.io.lmg 

indej.cn. ion t companies,  and  5 Hiruc  (b  > . or  riege 

into  US  batterier  The  est.l.ludiment  of  a fortress 
battalion  Is : — - 
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.,  6 in.,  8 W- 

re  The  iramwii 

Tlie  siege  ordnance  consists  of  4 ’2-in.,  6 in. 

3 * 4-in.,  6-in.,  and  9-iu.  (screw)  mortars,  (1877)* 

tlefcnec  ordnance  includes  14-in.,  ^'JPVp  .i  A militia 

1 11-in.  (1686),  10-in  (1895  , and  Q-F- <C«-t>  gunj 
fore«  of  foot  artillery,  consisting  of  10  \n  *ar. 

| 24  officers  and  1308  N.C.O.’s  and  men.  is  to  b.  ten w*  thi 

| Engineer*.  — The  saP1*r  and  pontoon  battalion* 
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engineer  parka  are  in  peace  time  administered  in  7 brigade*.  In 
war  the  units  are  distributed  among  the  field  and  other  troo|x*. 
There  are  25  sapper  battalions  in  Europe  and  4 in  Asia,  8 pontoon 
hattalions  and  7 field  {Arks.  The  sapper  battalion  has  usually 
3 sapper  companies  and  1 telegraph  company.  Its  usual  establish- 
ment strength  is  ■ 


Officers  ..... 

Trace. 

22 

W»r. 

26 

N.C.O.’s  and  men  (combatants)  . 

488 

937 

Horses  ..... 

14 

321 

Carriage*  ..... 

119 

A pontoon  battalion  carries  from  340  to  400  yards  of  bridge 
equipment  There  are  7 railway  battalions,  4 in  Europe  and  3 in 
Asia.  The  latter  are  kept  at  war  strength  : 30  to  35  officers  and 
1300  to  1560  N.C.O.’s  and  men  combatant?.  There  is  in  peace  an 
instructional  balloon  park,  which  would  form  detachments  in  war 
for  armies  in  the  field. 

Higher  Organization  for  War. — The  active  army  in  Europe  and 
the  Caucasus  supplies  24  army  corps  comjxised  of  51  infantry  and 
23  cavalry  divisions  ami  2 rifle  brigades.  There  are  also  1 
independent  rifle  division,  5 independent  rifle  brigades,  and  2 
independent  cavalry  brigades,  together  with  a large  body  of  active 
troojM  not  included  in  the  higher  units.  The  empire  is  divided 
into  12  military  district*  and  1 province,  subdivided  into  23  local 
brigades. 

The  approximate  total  strength  of  the  combatant  forces  on  a 
war  footing  is  as  follows : — 


Battaliaus 

Of 

Squadron*. 

Guns. 

Officers. 

N.C.O.'s 

and 

Men. 

I.  Field  Army — 
Infantry  . 

985 

19,454 

952,708 

Cavalry  . 
Artillery  . 

730 

3,728 

109,916 

3782 

4,484 

164,096 

Engineers 

1,076 

39,981 

ToUl  . 

3782 

28.742 

1,266,701 

II.  Field  Reserve* — 
Infantry  . 

10,572 

631,152 

Cavalry  . 

2,236 

85,090 

Artillery  . 

... 

1420 

1,403 

51,196 

Engineers 

137 

6,001 

Tot.! . 

... 

1420 

14,348 

' 

773,439 

III.  Fortress  Troops — 
All  arms  . 

128 

4,357 

235,861 

IV.  Local  Troops — 
Cavalry  and 
Infantry 

(field) 

379 

29,690 

V.  iMpot  Troops — 
All  arms  . 

462 

5,814 

330,826 

VI,  Militia — 

All  arms  . 

640 

10,752 

673,686 

Grand  Total 

1715 

6432 

64,392 

3,310,203 

Thu  conditions  of  the  Russian  empire  render  a rigid 
territorial  system  such  as  that  of  Germany  impossible. 
Large  Asiatic  garrisons  have  to  be  provided,  which,  until 
the  completion  of  the  Siberian  railway,  must  be  mainly  trans- 
ported and  supplied  by  sea.  Native  troops  in  considerable 
numbers  are  maintained,  and  have  to  be  brought  into  the 
general  system.  Thus  the  military  problems  of  Russia 
approximate  more  closely  to  those  of  Great  Britain  than 
to  those  of  any  other  Power.  (°-  a-  a) 

Turkey. 

The  Turkish  military  forces  are  organized  on  a territorial 
system,  the  empire  being  divided  into  6 districts  (ordu), 
of  which  the  headquarters  are  (1)  Constantinople,  (2) 
Adrianople,  (3)  Monastir,  (4)  Erzinjan,  (5)  Damascus, 
(6)  Baghdad.  The  Yemen  and  Hejaz  form  a separate 
ordu,  whose  troops  are  recruited  from  (4)  and  (5).  Oil 
account  of  the  defective  state  of  the  internal  communica- 
tions and  other  circumstances,  the  territorial  system  is  not 
rigidly  adhered  to,  and  even  in  peace  time  there  is  a con- 


siderable interchange  of  troops  in  the  military  districts. 
All  Mussulmans  are  liable  to  military  service,  but  the 
nomad  Arab  tribes  are  not  regularly  recruited,  and  many 
of  their  men  evade  the  conscription.  Liability  to  service 
commences  at  the  age  of  20,  and  lasts  20  years.  The 
armed  strength  is  divided  into  3 categories,  in  W'hicb  the 
period  of  service  is  nominally  as  follows  : — 

I.  Nizam  (active  / with  colours  . . 4 years, 

army)  \ in  reserves  . . 2 „ 

II.  Redif  (landwehr)  . . . 8 „ 

III.  Mustahfix  (landsturm)  . . 6 ,, 

The  period  of  4 years  with  the  colours  is  sometimes 
varied,  and  the  nizam  reserve  is  liable  to  be  recalled  at 
any  time.  Between  130,000  ami  140,000  men  become 
liable  to  service  in  each  year,  and  about  50,000  join  the 
nizam  force.  Those  not  drawn  are  exempted  from  colour 
service,  but  receive  some  small  training. 

Cavalry.  —The  nizam  cavalry  forms  S3  regiments  of  the  line 
and  2 of  the  guard,  each  consisting  of  4 squadrons  and  1 depot 
aquadron.  Regiment*  1 to  36  font)  6 cavalry  divisions,  one  for 
each  of  the  6 ordus.  There  is  no  redif  cavalry,  but  a tribal 
militia  force  (Hamidieh),  consisting  of  48  regiments,  is  formed 
somewhat  on  the  lines  of  CosBacka,  the  tribes  supplying  their  own 
horses  and  equipment,  and  anus  being  provided  by  the  Govern- 
ment. The  war  establishments  of  nizam  cavalry  are 

Officers.  J»  .C.O.’s  and  Men. 

Squadrons  ....  6 153 

Regiments  .39  647 

Peace  establishment*  are  generally  low  and  vary  considerably, 
especially  in  Hamidieh  regiments. 

Artillery.  — The  Turkish  artillery  has  been  generally  the  moet 
efficient  of  the  three  arms.  Each  of  tho  onlua  1 to  5 lias  1 
battalion  of  horse  artillery  and  3 brigades  of  field  and  mountain 
artillery.  A brigade  consists  of  2 regiments  of  2 battalions  of  3 
batteries.  The  battery  on  a war  footing  has  6 guns.  Thus  each 
of  these  ordus  should  have — 


Horse  artillery  , 

itsttcrin*. 

. 3 

Guns. 

18 

Field  „ . 

. 30 

180 

Mountain  ,, 

. 6 

36 

Total  . 39  234 


To  the  6tli  ordu  2 regiments  of  2 battalions  are  allotted,  each 
regiment  haring  12  field  and  2 mountain  batteries.  For  the 
Yemen  and  Hcjoz  divisions  2 field  and  3 mountain  batteries  are  pro- 
vided. The  total  number  of  batteries  is  approximately Horse, 
15  ; field,  169  ; mountain,  42. 

A field  battery  on  a war  establishment  is  supposed  to  contain  4 
officers,  133  N.  C.O.’s  andwnen,  and  100  horses.  Peace  establish- 
ments vary  considerably  in  the  different  ordus.  Horse  artillery 
is  armed  with  7 5-cra.  guns,  field  artillery  with  8‘7-cni.  guns,  and 
mountain  artillery  with  6 *9 -cm.  guns,  all  of  Krupn  manufacture. 
Fortress  artillery  ia  partly  raised  in  the  several  ordus,  and  partly 
recruited  specially  lor  the  ordnance  department  The  ordus  are 
supposed  to  provide  64  companies,  the  ordnance  department  20 
battalions,  comprising  74  comjiames.  The  fortress  artillery  is 
mainly  concentrated  at  Constantinople,  in  the  Ikupboni  and 
Dardanelles  defences,  in  tho  Bolair  lines  and  at  Ensroum. 

Infantry. — The  nizam  infantry  consists  of  69  regiments,  15 
rifle  battalions,  and  1 battalion  of  mountain  infantry.  In  all 
there  are  about  251  nizam  battalions.  There  are  12  local  bat- 
talions of  militia  in  Tripoli.  A brigade  consists  of  2 regiments  of 
4 battalions ; a division  consist*  of  2 brigades  and  1 rifle  battalion. 
Each  ordu  contains  8 line  regiments  and  2 rifle  battalions.  The 
nominal  war  establishments  of  lino  and  rifles  are : 


Company 

Battalion 

Regiment 


Officer*.  N.C.O.'s  and  Men. 

4 223 

. 24  898 

. 106  3658 


The  redif  infantry  is  organized  in  88  regiments  and  352  bat- 
talions. Each  of  the  ordus  supplies  8 regiments  of  4 battalions, 
ltcdif  troops*  nominally  belong  to  tho  2nd  line,  but  are  frequently 
embodied  in  peace  time,  ana  employed  outside  their  territorial 
district*.  Small  peace  cadres  are  permanently  maintained.  Tho 
war  establishment  is  intended  to  be  the  same  as  that  of  the  ntzama, 
but  redif  battaliouB  may  be  1200  Btrong.  The  nizain  infan  try  is 
armed  with  the  Mauser  magazine  rifle,  calibre  0*302  inch,  weighing 
with  bayonet  10  lb  7 j oz.  Other  forces  are  not  yet  fully  rearmed 


i recent  weapons.  . , , 

nyiruers,  like  artillery,  are  partly  organized  in  the  ojrdns  and 
ly  recruited  from  the  ordnance  department.  J be  ordus  1 to  4 
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provide  each  1 battalion  of  4 companies  of  pioneers,  ami  1 telegraph 
company:  the  remaining  onlus  have  each  I company  ouly.  The 
■2nd  ordu  has  in  addition  a pontoon  train  under  the  ordnance 
department  There  are  two  regimen te  of  3 battalions  of  2 com- 
panies aud  1 torpedo  Uttalion.  The  eatabliahment  of  am  engineer 
company  ia  about  200  men  of  all  ranks,  and  of  a telegraph  company 
about  100. 

Higher  Organization.— ordu  ia  supposed  to  form 
a nizarn  army  corps  of  2 divisions,  and  ordus  1 to  5 also 
supply  4 divisions  of  redifs.  A nizam  division  would 
probably  consist  of  16  battalions  of  infantry,  1 liattalion  j 
of  rifles,  and  1 regiment  of  field  artillery.  A cavalry 
division  might  consist  of  6 regiments  and  1 battalion  of 
horse  artillery  — 24  squadrons  and  16  guns.  A nizam 
army  corps  would  comprise  2 infantry  divisions  and  1 
cavalry  division.  The  redif  divisions  would  depend  on 
the  nizam  army  for  their  artillery,  and  there  is  not  sufficient 
nizam  cavalry  to  enable  them  to  be  formed  into  army 
corps.  The  army  coqxa  organization,  however,  has  not 
been  wholly  naturalized  in  the  Turkish  empire,  and  is  not 
well  suited  to  its  conditions.  The  combatant  forces  of 
Turkey  number  alxmt  700,000  men,  exclusive  of  a large 
number  of  mustalifiz,  who  cannot  t»e  said  to  be  organized, 
but  who  would  provide  able-bodied  men  partly  trained. 

(o.  8.  c.) 

Switzerland. 

The  Swiss  army  is  a purely  militia  force,  receiving  only 
periodical  training,  but  based  upon  the  principle  of 
universal  service.  Liability  begins  at  the  age  of  20  and 
lasts  for  25  years.  Cavalry  men  receive  a recruit's  course 
of  80  days’  training  on  joining,  and  subsequently  a re- 
petition course  of  10  days  in  each  year,  until  the  end  of 
the  11th  year.  Artillery  and  infantry  undergo  recruits’ 
courses  of  55  and  45  days  respectively,  and  a repetition 
course  of  18  and  16  days  in  eveiy  alternate  year  till  the 
end  of  the  1 2th  year,  when  they  pass  into  the  landwehr, 
and  receive  6 and  ft  days’  training  ever}'  fourth  year.  The 
Confederation  supplies  certain  units  which  arc  recruited 
throughout  the  country.  The  rest  of  the  army  is  recruited 
in  8 territorial  districts.  The  armed  strength  consists  of 
(1)  the  active  army  ; (2)  the  fortress  garrison;  (3)  the 
landwehr ; (4)  the  landsturm.  The  active  army  is 
organized  in  four  army  corps  which  draws  only  to  a small 
extent  upon  the  landwehr.  The  fortress  garrisons  are 
made  up  of  active  troops  (elite)  and  landwehr.  The  rest 
of  the  landwehr  is  organized  in  regiment*,  squadrons, 
conqtanies  of  position  artillery  and  engineers,  and  adminis- 
trative units.  The  landsturm  includes  all  able-bodied 
men  between  17  and  50  who  are  not  included  in  the 
active  army  and  landwehr,  volunteers  under  1 7 and  over 
50,  and  officers  up  to  55  years  of  age.  It  is  divide*!  into 
two  classes,  of  which  the  first  consists  of  all  men  under  20, 
who  on  mobilization  join  the  active  army  as  recruits. 
The  2nd  class,  consisting  of  men  of  20  and  upwards,  is 
divided  into  the  ,l  armed  landsturm  ” and  the  “ auxiliary 
troops.”  The  armed  landsturm  forms  96  fusilier  battalions 
of  3,  4,  or  5 companies,  23  carabinier  companies,  and  26 
companies  of  position  artillery.  It  i*  inspected  and  drilled 
on  one  day  in  each  year.  The  “ auxiliary  troops  ” form 
110  pioneer  companies  about  200  strong,  and  “special 
detachments  ” for  administrative  services. 

Camlry.— The  cavalry  of  the  active  army  consists  of  24  squadrons 
of  dragoons  and  12  com i antes  of  guides,  the  former  being 
'•vganized  in  8 regiments  of  3 squadrons.  The  landwehr  cavalry 
supplies  the  same  number  of  units,  but  lias  no  horses.  A dragoon 
regiment  has  17  o (beers  and  358  N.C.O.'*  and  men.  Of  the  12 
companies  of  guides,  8 are  attached  to  divisions  and  have  the  wime 
Strength  as  a squadron  of  dragoon*.  Cavalry  horses  arc  kept  for  a 
year  in  the  remount  depot*  liefore  being  issued  to  recruit*.  After 
tossing  through  the  recruit's  course,  the  cavalry  man  takes  his 
horse  to  bu i home  paying  half  its  cost  as  security.  This  sum  is 
repaid  by  the  state  u*  " yearly  instalments,”  and  at  the  end  of  the 


10  years'  sendee  the  horse  becomes  the  property  of  the  mo. 
Dragoons  are  armed  with  sword  and  a magazine  tarbinc,  waghmg 
7 *05  lb. , calibre  0 295  in.,  mutde  velocity  1800  f.a  Tbe  Swiu 
cavalry,  on  account  of  its  brief  training,  is  intended  to  t*  wo- 
ployed  almost  wholly  in  reconnaissance  and  as  mounted  infantry. 

Artillery. — The  active  artillery  comprise*  56  field  and  4 tmmn- 
tain  batteries,  each  of  6 guns ; there  is  no  horn  artillery.  For 
fortress  work  there  are  8 companies,  3 olaervaUon  companies,  aud 

2 machine  gun  detachmcuU.  The  landwehr  proridesjoAs, 
ammunition  trains,  and  15  position  companies  The  * **« 
batteries  form  12  regiments,  8 of  which  each  renm»Uug  of  l 
brigade  divisions  of  2 batteries,  are  attached  to  the  8 diywoaiL 
The  remaining  4 regiments  each  consist  of  2 bngadr  Anvum  d 

3 batteries,  allotted  as  corps  artillery  to  the  .4 

regiment  of  4 batteries  contains  23  officers  and  652  XC.0.  i rand 
men,  with  340  horses  and  24  guns.  The  field  trtflhniini 
with  a 3 31 -in.  Krupp  gun,  fixing  a 14;8-Ib  *bmpuclwttL.a 
muzzle  velocity  of  1590  f.s.  The  mountain  gun,  calibre  2^95 
fires  a shrapnel  of  1014  lb,  with  a mud*  velocity  at  1004  U 
There  are  6 brigade  divisions  of  jtosition  artillery,  each  wyig” 
of  2 active  companies  and  3 ot  landwehr.  A bngadh  ‘ ‘ _ , 
number.  41  offi£rs  and  778  N.C.O.'s  and  men  fo » 
consists  of  16  12-cm.  guns,  12  12-cm.  mortars,  ^ 

Of  the  position  artillery,  1*  brigade  divunons  are  oUojftd 1 totteSL 
Gotham  and  St  Maurice  defences ; the  rest  “ ^ 
ployment  with  the  field  army.  p,tr®  V*  ® mcBtiotted. 

fortreas  artillery  attached  to  the  defence  above 
Artillery  home,  and  those  of  tlie  tram  are  hired  jhenwqtur^ 
Infairy.-  The  active  infant*?  _ consuls  of  96  fisher  sud - 
carabinier  battalions,  each  containing  .5  ofccer 
iiCO'j  and  men  or  720  combatants  iu  all.  A fosiuer  rvgi 

S.’.fTKii...  Th. u»whr (h“ 

fusilier  aud  8 cambinier  b.«t.l.oni  Througlout  d.. 
is  only  on.  «.tsbli»hmsnt-that  , " 

»nny  snd  Undw.br  infMtry.ro  .rmodwith  the  bobnuni 
ridel  calibre  0-295  in.,  weight  w th  W™*  1L”  sttrfS 
velocity  1900  f.s. 

calibre  0110  in.,  weight  with  bwyonet  11  <0  ID,  raiuu 
“^rs.-The  engineer!  of 

battalions  of  2 companies  of  »|.p«e,  < bridging  « utuSiM 
2 pontooa  companies.  4 telegraph  compatue*.  o.mi.ni'-e 

of  4 companies,  1 balloon  company,  *nd  S £5 

The  landwehr  provides  18  sapper  «om[»maa . ^bndjtag 
menu,  4 telegraph  compamta,  and  it  jL  JL-JSd  in  loot  »™t 
ffighrr  OrgantxUion.  The  field  *rnlX  “ conUiui  2 

corps  of  2 divisions,  with  corps  troo  is.  mother  sitb  1 

infantry  brigsde,  of  2 regiments  of  - artillvrs’  1 osraUnisr 
guide  company,  2 brigade  d.vnrion.  of  Bold  „ 

battalion,  an!  Haif  a batulionof  eoginoe  ,jUlI(ioI1  active 
recruited  in  8 territorial  district...  men  from  the 

army  absorbs  230  officcts  and  57S8  N-O.  . B » ss 

landwehr.  The  approximate  total  strength  of  estabiismo 
follows : — — - — j 1 


OOrew- 


N.C.O.** 

1 •nd  Mt«- 1 


Active  army  . 
Active  landwehr  . 
Fortress  garrison  . 
Fortress  landwehr . 
Landwehr  troops  . 

Total 


4522 

230 

224 

814 

1751 

~ 7041 


97,169  101.691 


5,736 

5,085 

8,462 

43,15# 

159,611 


5,966 
5,309 
8,776  ] 
44.910J 

7^,65? 


«■  i ■ ilvtut  53,500 

In  addition,  the  “armed  landsturm  &l)0Ut  lMjJ0 

men  Of  all  ranks.  The  Pioneer  OOO  men.  Ttt 

men,  and  the  special 

former  have  received  extremely  little  “*!?  "*  duties  W wtek 
of  men  told  otf  os  far  as  possible  for  miscellso 
they  arc  accustomed.  whirib 

The  Swiss  anny  U a high*  0^^0^’of  twin- 
regarded  as  a militia,  has  no  equal.^  gg 

iniimparted  to  it  is  necessarily  hj*^**^. 
thorough  as  possible  ; and  the  * (h(J  ,niaii  ,monnt 
by  manceuvres,  are  *uq>n*ing.  Agai  nf  1 1 0r  1 2 yta** 
of  actual  drill  must  be  set  the  long  a solidarity 

l«tssesl  in  the  «une  unit.  The  nWn.th’£,-  ,l.  up 
which  cannot  be  at  once  attained  in  -• ■ ftD(l  barfly 

reserves  on  mobilization.  CoroP7^Iuountainnus  coanttv, 
men  inured  to  the  conditions  of  - j„fensjve  f01^* 
the  anuy  is  unquestionably  a powerful  dtlemu 
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reflecting  the  sturdy  national  patriotism  of  the  Swim, 
and  callable  of  offering  a strong  resistance  to  external 
aggression.  The  total  annual  military  exjtcnditure  of 
Switzerland  w under  £1,000,000,  which  approximately 
represents  the  cost  of  the  British  volunteers. 

(a.  s.  c.) 

Japan. 

Japanese  military  organization  on  Western  lines  may  be 
held  to  date  from  1873.  Involving  as  it  did  the  dis- 
appearance of  the  mmurai,  or  feudal  soldier  par  excellence^ 
the  altered  state  of  things  occasioned  some  trouble  at  first, 
but  within  three  years  the  new  model  got  into  fair  work- 
ing order  ami  has  now  been  accepted  with  sober  enthusiasm 
by  the  people.  At  the  beginning  an  advisory  board  of 
British  experts  was  set  up.  Then  this  gave  way  to  the 
mission  militaire  of  French  officers  and  Italian  artillerists 
in  the  arsenal  at  Osaka.  These  wens  in  turn  replaced  by 
a staff  of  German  socialists.  Finally,  since  the  period  of 
the  Chinese  war,  the  Japanese  have  felt  strong  enough  to 
dispense  with  all  foreign  assistance  and  to  organize  their 
army  for  and  by  themselves. 

Conscription. — Every  male  of  the  age  of  twenty  is  liable  to  the 
conscription,  provided  he  is  fNuwed  by  the  doctor,  is  not  (under 
safeguards}  the  sole  breadwinner  of  his  family,  suffers  from  no  per- 
manent illness  or  disablement,  is  not  a criminal,  and  is  not  under- 
going a very  specialized  curriculum  of  education.  The  conscripts 
ait;  chosen  by  lot.  The  minimum  height  for  the  infantry,  cavalry, 
and  army  service  corns  is  6 fret  2 inches ; for  the  artillery  and 
engineers,  5 feet  4 inches.  The  number  of  eligible*  is  estimated  at 
•127,000  a year,  of  whom  60,000  are  actually  taken  for  the  colours, 
and  131,300  for  the  drpot  or  supernumerary  force*.  There  is  an 
« laUuate  system  of  volunteering,  devised  to  secure  the  thorough 
training  of  the  exempted  students  and  of  natives  who  have  been 
resident  in  foreign  lands,  who  on  their  return  to  Ja|*n  at  the  age 
of  thirty-two  are  drafted  into  the  territorials. 

Service. — There  are  four  grades  of  service,  namely— (a)  with  the 
colours  for  three  years  ; (6)  with  the  firat  reserves  for  4 4 yearn,  who 
are  called  up  twice  during  their  full  term  for  three  or  four  weeks  at 
a time ; (e)  with  the  second  reserves  for  tive  years  (the  Utnduxhr),  , 
who  are  call'd  out  twice  for  two  weeks  at  a spell  during  their  full  | 
term  ; and  (rf)  with  the  territorial  troops  (the  landsturm .!  up  to  the  j 
age  of  forty.  Besides  these  grades  there  are  two  classes  of  super-  i 
numeraries  (the  depot),  the  first  comprising  men  who,  though 
physically  qualified  and  otherwise  liable  to  serve,  have  not  l*ecn 
called  up  for  service  with  the  colours  ; the  second,  men  who  have 
not  only  esca{ied  the  lot  for  the  colours,  but  also  service  with  the 
first  supernumeraries.  The  first  depot  serve  for  7J  years,  with 
150  days’  training  during  the  full  term,  of  which  ninety  days 
are  usually  required  during  the  first  year ; the  second  depot  serve 
for  14  years,  without  any  training,  as  a rule,  during  the  jieriod.  | 
Ultimately  both  classes  joss  into  the  territorial  army.  Their  chief  , 
purpose  is’  to  fill  such  vacancies  as  occur  in  the  ranks  of  the  regular*.  ; 

Personnel. — The  conscript  private  becomes  first  a second -class 
soldier,  then  first-class,  tnen  ONW,  promotion  depending  U|»on 
proficiency  arid  good  conduct.  The  non-commissioned  steps  arc 
corporal,  sergeant,  Bergeant- major,  and  social  sergeant  major,  with 
specified  periods  of  service  in  each  grade,  promotion  resting  solely 
upon  merit.  Officers  are  recruited  from  graduates  at  the  Officers' 
College— to  which  students  go  up  either  directly  from  one  of  the 
six  local  pn- juratory  schools  or  the  central  preparatory  school  at 
Tokyo,  after  passing  an  examination  in  cither  case— but  no  com- 
mission is  issued  until  the  Staff  Council  arc  satisfied  of  the  candi- 
date's competence  and  program.  For  the  higher  and  specialized 
training  ami  education  of  commissioned  officer*  there  are  several 
schools,  of  which  the  most  important  ia  the  Army  College,  in  which 
instruction  is  given  for  the  sujerior  ranks  and  staff  appointments. 
Others  of  these  institutions  are  the  Toyama  School  of  Musketry 
and  Strategy,  the  School  of  Artillery  ’and  Engineers,  the  Field 
Artillery  School,  the  Garrison  Artillery  School,  the  Cavalry 
Practical  School,  the  Army  Service  School,  the  Army  Medical 
School,  the  Veterinary  School,  the  Arsenal  School,  and  the  School 
of  Military  Music.  The  ranks  of  officer*  are,  in  their  order,  second- 
lieutenant,  first -lieutenant,  captain,  major,  lieutenant  - colonel, 
colonel,  major-general,  lieutenant-general,  general,  and  field- 
marshal.  Up  to  and  including  the  grade  of  captain,  promotion  is 
partly  by  seniority  and  partly  by  merit ; but  above  that  rank 
Promotion  lakes  place  by  merit  alone.  An  officer  who  never  riBes 
beyond  his  captaincy  is  compulsorily  retired  at  the  age  of  forty- 
eight.  The  pay  of  a private  run»  from  la.  lOd.  per  mensem  for  a 
second-class  to  3s.  OJd.  for  an  upper  soldier ; of  a non -com missioned 


officer  fmm  9s.  2d.  per  mensem  for  a second-class  corporal  to 
28a.  fid.  for  a first -class  special  sergeant-major,  Iwsides  rations, 
uniform,  and  quarter*.  Officers  an-  jwid  at  rates  varying  from 
£34  per  annum  for  a second -lieutenant  to  £71  fora  captain,  £115 
for  a major.  £238  for  a colonel,  and  £800  for  a general. 

Organization. — Taking  the  army  as  a whole,  it  in  comimwd  of 
twelve  divisions,  numbered  1 to  12,  and  one  division  01  guards 
i, the  Imjieriol  Guard’.  Each  division  ia  commanded  by  a lieu- 
tenant-general, is  stationed  permanently  in  an  assigned  district, 
comprises  four  regiments  of  infantry,  one  regiment  of  cavalry,  one 
regiment  of  field  artillery,  one  battalion  of  engineers,  one  battalion 
of  army  service,  and  is  in  itself  a complete  fighting  unit.  An 
infantry  regiment  is  made  up  of  four  battalions  of  three  companies 
each  ; a cavalry  regiment  01  either  three  or  four  squadrons,  with 
100  sabrea  to  each  ; and  a field  artillery  regiment  of  six  batteries  of 
six  guns  each.  A battalion  of  engineers  is  composed  of  three  com- 
panies, or  600  men  ; a Initiation  of  army  service  of  300  men.  The 
normal  strength  of  a division  is  thus  made  up,  excepting  the 
division  of  guard*,  which  is  somewhat  smaller : — 

Infantry  . . . .9.600 

Cavalry 300 

Engineers  ....  600 

Army  Service ....  300 

10,800  men  and  36  guns. 

Of  mountain  artillety  there  are  six  regiments,  or  216  guns  in  all. 
The  total  force  of  field  artillery  amounts  to  seventeen  regiments,  or 
612  guns;  whilst  the  total  strength  of  cavalry  stands  at  about 
5000  sabres.  Over  and  above  their  normal  strength,  several  of  the 
divisions  (the  Imperial  Guard,  and  the  First.  Fourth,  Fifth,  Sixth, 
Seventh,  Tenth,  and  Twelfth)  are  furnished  with  extra  corps, 
mostly  of  artillery,  for  the  garrisoning  of  the  forts  at  Tokyo,  Yura, 
Kure,  Geiyo,  Saseho,  Tsushima,  Hakodate,  Maizuru,  and  Shimon - 
oaeki ; the  additional  complement  of  the  guards  consisting  of  a 
brigade  (two  regiments)  of  cavalry,  a brigade  (three  regiments}  of 
field  artillery,  and  one  Iwltalion  of  railway  engineer*.  The  present 
|wace  footing  may  he  taken  at  100,000  men ; but  in  1905,  when  tho 
whole  scheme  of  readjustment  will  be  completed,  the  peace  strength 
will  amount  to  150,000  men  of  all  ranks  and  30,000  homes,  tho 
tear  strength  to  500,000  men  and  100,000  horar*.  The  guards  are 
recruited  from  every  part  of  the  empire ; the  divisions,  from  the 
district*  to  which  they  are  attached.  Formosa  if*  garrisoned  by  a 
mixed  brigade,  supplied  by  the  divisions  in  rotation,  com  booed*  of 
two  regiments  of  infantry',  two  squadron*  of  cavalry,  three  batteries 
of  field  artillery,  half  a battalion  of  engineers,  ana  half  a battalion 
of  army  service.  Testimony  is  universal  to  the  exceptional  efficiency 
of  the  Medical  Service  Cori*,  which  is  distributed  in  the  proportion 
of  100  Burgeons  to  each  uivision,  with  a complete  equipment  for 
field  hospitals,  bandaging  stations,  special  hospitals,  and  the  like. 
There  is  also  a Red  Cross  Society,  in  addition  to  a great  hospital  at 
Tokyo,  a large  staff  of  trained  nurses  of  both  Boxes,  and  two  hospital 
ships  designed  and  furnished  for  the  transport  of  the  wounded. 
The  total  cost  of  the  whole  army  ia  a trifle  over  37,000,000  yen,  or 
£3,700,000  per  annum. 

Staff. — Supreme  control  is  vested  in  the  emperor,  who  is  the 
Commander-in-chief,  but  he  is  actively  assisted  bj  a general  staff 
(with  a field -marshal  for  chief  and  a general  or  lieutenant-general 
for  vice-chief),  the  War  Office,  and  a board  of  field-marshals.  In 
addition  to  the  transaction  of  general  basinets,  the  general  staff 
supervises  the  survey,  trigonometry,  cartography,  and  tojography 
departments,  and  directs  tne  Army  College.  The  head  of  the  War 
Office  ia  a general  on  the  active  list,  who  has  ex  officio  a seat  in  the 
Cabinet  and  is  not  affected  by  ministerial  change*.  There  ia  a 
Tokyo  Defence  Office,  under  a lieutenant-general,  specially  charged 
with  the  defence  of  Tokyo  Bay,  and  similar  duties  in  regard  to  the 
other  forts  are  entrusted  to  three  major-generals,  with  headquarters 
respectively  at  Yokohama,  Shimonoeeki,  and  Yura.  All  questions 
concerning* anus  and  ammunition  are  referred  to  expert  committees 
of  artillery  and  engineering,  and  there  is  besides  a Remount  Office. 
For  military  purposes  the  whole  empire  is  divided  into  eastern, 
western,  and  central  districts,  each  under  the  command  of  a 
general  or  lieutenant-general. 

A rms. — Excepting  in  time  of  war,  the  Japanese  are  able  to  make 
all  their  munitions  in  the  arsenal*  at  Tokyo,  Osaka,  and  Taimh 
(Formosa).  The  infantry  carry  the  repeating  rifle  designed  by 
Colonel  Arisaka,  and  the  field  and  horse  artillery  are  at  present 
(new  weapons,  Arisaka  pattern,  are  in  hand)  equipped  with  field 
guns  (weight  about  6cwta.)aud  mountain  guns  (weight,  2 cwta.) 
of  the  same  calibre  (2*265  inch**}  ami  firing  similar  ammunition,  of 
which  the  common  shell  weigh*  n1*out  94  lb- 

For  a full  account  of  the  military  system  under  the  aneien  rigimt 
arid  further  details  about  the  existing  organization,  see  under 
Japan. 

[For  Egyptian  Army  see  Eutpt.  For  other  Annie*  see  under 
the  separate  heading*  for  each  country.] 


668 


ARMOUR. 


I.  Body  Armour. 

SINCE  the  publicationof  the  article  in  the  ninth  edition  of 
this  work  on  “Arms  and  Armour,”  the  subject  has  been 
closely  studied  by  experts,  and  is  better  understood  generally 
than  was  the  case  fiveund-twenty  years  ago.  The  tendency 
at  present  is  to  appreciate  beauty  of  design  and  excellence 
in  workmanship  rather  than  historic  interest  or  sentiment. 


| This  tendency,  which  especially  exists  among  Continental 
' collectors,  may  give  place  some  day  to  a demand  for  pieces 
which  sjieak  more  directly  of  tho  warrior  fighting  in  the 
field  than  of  the  skill  of  the  artificer  in  the  workshop ; Wt 
the  entire  value  of  such  pieces  dei»nds  on  their  genuine 
character,  and  this  is  more  difficult  to  establish  in  plain 
than  in  elaborate  workmanship.  Suits  of  armour  which 
embody  both  skill  and  sentiment  can  hardly  fail  to  lie 


Flo.  I —Gothic  »tjrl*  of  armour.  Monument  of  Count  Otto  IV.  von 
llcntieberg. 


sought  after  at  all  times.  Of  these,  putting  aside  the 
question  of  armour  known  to  have  belonged  to  some 
celebrated  man,  the  suits  which  oro  of  by  far  tho  most 
value  ore  those  few  which  still  remain  of  the  15th  century, 
commonly  called  Gothic  suits.  These  are  appreciated  not 
only  on  account  of  their  rarity,  but  because  of  their 
singular  beauty  in  design  and  excellences  of  manufacture. 
A few  of  these  exist  in  the  Tower  of  London,  but  tho  most 
beautiful  suit  in  England  is  a mounted  one  in  the 
Wallace  collection.  The  monument  of  Count  Otto  IV.  vou 
Hennebcrg,  executed  after  1 180,  furnishes  a very  good 
example  of  15th  century  armour  of  the  highest  class.  The 
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which  belonged  to  Henry  VIII.  Host  high-class  armour 
up  to  this  time  was  made  on  the  European  Continent* 
that  represented  in  the  Warwick  effigy  is  Italian 
while  the  armour  of  Henry  VIII.  is  chiefly  German. 
Fig.  2,  however,  shows  a beautiful  suit  or  half-suit,  still 
extant,  which  belonged  to  Sir  Christopher  Hatton,  and  was 
the  work  of  a celebrated  English  armourer,  Jacob  Topf. 
The  different  classes  of  armour  may  be  broadly  distin- 
guished as  follows: — (1)  War  harness  was  seldom  com- 
plete for  the  rider,  and  little  was  used  on  the  horse  in 
actual  war.  On  foot,  little  armour  could  be  worn  below 
the  knee — Sir  Christopher  Hatton’s  is  an  example  of  a 
very  handsome  suit  for  a mounted  knight  in  war.  (2) 
Tournament  armour, — In  the  lists,  not  only  would  com- 
plete armour  be  used,  but  additional  pieces  of  special 
weight.  For  jousting,  the  rider  required  to  be  quite 
rigid,  in  order  to  deliver  the  impetus  of  horse  and  man  in 
a sharp  blow  through  the  end  of  the  lance,  80  as  to  strike 
the  adversary  out  of  his  saddle,  or  break  the  lance.  Aim 
was  generally  taken  at  the  helm  (see  a paper  by  Lord 
Dillon  in  the  A trhceological  Journal).  The  rider  sat  against 
the  cantle  of  the  saddle  with  straight  knees  and  stirrups 
home.  Hence  the  helm  in  the  15th  century  was  a rigid 
steel  case  resting  on  the  shoulder.  In  the  16th  this  was 
superseded  by  extra  pieces,  chiefly  one  termed  the  grand 
guard  or  volant  piece,  protecting  the  chest  and  part  of  the 
face.  (3)  For  fighting  in  the  list s on  foot,  the  armour 
was  eventually  carried  inside  the  legs  and  arms,  and  under 
the  seat,  in  plates  fitting  so  closely  that  a }>enknife  would 
scarcely  find  entrance.  Of  this  an  admirable  example  may 
be  seen  at  the  Tower  in  a suit  made  for  Henry  VIII. 

The  following  examples  of  armour  may  be  q*cially  notwl : — 

The  Tower  of  London. — The  above-mentioned  suits  of  Henry 
VIII.,  mounted  and  dismounted,  especially  that  made  by  Conrad 
Seuscuhofer ; also,  Leicester's  suit ; a German  tilting  saddle  in  which 
the  rider  sat,  or  rather  stood,  with  his  legs  in  sockets  ; a few  samples 
of  jacks  or  brigandincs,  consisting  of  |>lates  sewti  to  texture,  one 
on  an  Elizabethan  archer ; also,  two  long  bow  staves  recovered 
from  tho  Mary  Rose  sunk  at  SpitheaiL 

The  Wallace  Collection. — Tho  Gothic  suit  above  mentioned,  and 
many  suits  possessing  their  original  appearance  in  unusual  measure, 
owing  to  careful  preservation  and  gentle  cleaning. 

The  Ratutula  Museum,  Woolwich. — Armour  left  behind  in  a 
guard- room  at  Rhodes  by  the  knights  on  their  evacuation  in  1522, 
which  constitutes  tho  greatest  recent  "find."  It  consists  chiefly 
of  salades  and  15th-century  pieces.  Tho  Brocas  tilting  helm, 
unsurpassed  by  any,  is  also  at  Woolwich. 

Windsor  Castle. — Tilting  pieces  and  armour  about  the  close  of 
the  15th  century. 

Warwick  Castle. — Curious  obi  closed  chamfron. 

Canterbury  Cathedral.  — Tilting  helm,  a short  surooat  termed  a 
jupon  or  cyclaa,  and  gauntlets  of  the  Black  Prince ; the  last  are 
perhaps  the  earliest  extant. 

Westminster  A bbey.— Saddle  and  shield  of  Henry  V.  In  the 
Chapter  House  is  the  only  known  sample  of  an  old  English  arrow. 
Most  of  the  armour  placed  over  tombs  and  in  churches  is 
“ mortuary,"  i.e.,  made  specially  for  the  purpose  and  generally 
good  for  nothing,  but  somo  beautiful  pieces  have  been  thus 
deposited 

Armour  ceased  to  be  used  by  combatants  generally  in  the 
17th  century,  but  it  has  never  been  entirely  given  up,  and 
has  in  exceptional  cases  been  used  up  to  the  present  day. 
The  cuirasses  worn  by  heavy  cavalry  are  undoubtedly  only 
Used  for  display — the  Life  Guards  left  them  behind  when 
they  went  on  active  service  to  Egypt  and  South  Africa ; 
but  helmets  are  retained  for  protection  against  sword 
cuts  iii  hand-to-hand  fighting,  and  it  seems  unlikely 
that  anything  can  supersede  them.  The  growing  power 
of  fire-arms,  however,  drove  out  armour.  First,  it 
was  given  up  for  the  limbs,  and  thickened  so  as  to  be 
bullet-proof  for  the  breast ; when  horsemen  engaged  hand 
to  hand,  with  pistol  and  sword,  bullet-proof  armour  must 
continually  have  saved  life.  Breastplates  of  the  17th 
century  frequently  have  indentations  made  by  bullets. 
Some  of  these  are  no  doubt  proof  marks,  but  by  no  means 
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all.  One  pair  of  plates  at  Dover  Castle  has  three  bullet 
marks.  In  the  siege  of  Athlone  in  1691,  complete  armour 
was  worn  by  a special  body  of  men.  Very  heavy  helmets 
and  back  plates  were  worn  by  sappers.  A picture  of  the 
siege  of  Rome  in  1848  shows  a sapper  in  a sjiecial  helmet 
worn  for  protection  under  fire.  Hard  steel  breastplates 
were  produced  by  Dowe,  Maxim,  and  others  in 
1894.  They  stopped  modern  bullets,  but  weighed  over 
ten  pounds,  which  is  too  heavy  for  wear.  Still,  portable 
shields  might  be  used  in  siege  works,  and  steel  shields  are 
employed  on  gun-carriages  and  mountings.  Against  sword 
cuts,  especially  the  shaq>  draw-cuts  of  an  Eastern  blade, 
mail  is  an  efficient  protection.  Dervish  warriors  wore 
mail  in  the  battle  of  Omdurman  in  1898.  Mail  has  been 
recently  applied  to  the  shoulders  of  tho  British  cavalry,  and 
one  incident  showing  the  value  of  mail  may  be  recorded. 
In  Egypt  in  1885  an  officer’s  wife  purchased  a patch  of 
chain  mail,  which  she  insisted  in  sewing  inside  the  breast 
of  the  uniform  worn  by  her  husband,  a lieutenant  of  the 
5th  Bengal  Cavalry.  Thus  regiment  was  engaged  hand  to 
hand  shortly  afterwards,  and  a spear-thrust  aimed  at  his 
breast  was  stopped  by  the  mail ; he  came  out  unharmed, 
with  the  s{iear-head  broken  off  and  hanging  in  it  Lastly, 
mail  has  been  specially  made  of  hard  steel  rings  for  gold- 
diggers, and  the  English  detective  department  possesses  such 
mail  for  weariug,  if  needed,  inside  a coat. 

II.  8hips  axd  Forts. 

The  fact  that  armour  for  the  defence  of  the  soldier's 
body  had  failed  to  resist  musket  balls,  and  had  gone  out 
of  use,  probably  tended  to  prevent  its  being  proposed  and 
tried  on  a larger  scale  for  the  protection  of  ships  and  forts. 
Nevertheless  experiments  were  made  with  regard  to  both 
in  the  ITnited  States  in  1812,  1841,  and  1853,  and  in 
England  in  1827  and  1840.  In  1855  the  French  employed 
floating  batteries  at  Kinburn  ; and  before  the  end  of  the 
frussian  war  both  France  and  Great  Britain  had  iron-plated 
lotteries  afloat  The  British  Warrior  and  French  Gloire 
classes  were  ordered  in  1858,  and  the  United  States  coast 
vessels,  termed  monitors,  were  begun  in  1861.  The  future 
use  of  armoured  Khqw  was  indeed  assured  by  the  havoc 
wrought  among  unannoured  vessels  by  the  Confederate 
ship  M err i mac,  protected  by  impromptu  armour  made  of 
railway  iron  rails.  The  application  of  armour  plates  to 
vessels  is  dealt  with  under  Ship  Construction,  the  object 
of  the  present  article  being  to  trace  the  development  of 
the  actual  armour  itself,  whether  intended  for  ships,  coast 
defences,  or  inland  forts. 

For  many  years  after  the  introduction  of  armour  neither 
plate  nor  shot  gave  promise  of  the  jKiwera  since  attained. 
The  shock  of  impact  shattered  or  flattened  the  shot,  and 
the  harder  plates  wrere  fractured  to  such  an  extent  that 
wrought  iron  was  adopted.  For  many  years  the  only 
improvements  made  consisted  in  rolling  plates  of  increased 
thickness  and  size,  and  in  employing  with  them  such  bolts 
and  backing  as  best  enabled  them  to  bear  attack.  Thus 
plates  were  applied  in  several  thicknesses,  sandwiched  with 
thin  layers  of  wood  between  them,  and  the  so-called 
“ Palliser  English  ” bolt  was  introduced,  ingeniously  devised 
to  avoid  nipping  and  local  strain,  with  a spherical  head 
which  accommodated  itself  to  any  slight  displacement  of 
the  plate.  This  soft  armour  encouraged  the  development 
of  hardness  rather  than  toughness  of  shot ; consequently, 
although  steel  projectiles  held  together  better  than  those 
of  cast  iron,  tho  latter,  when  made  on  Fal  User’s  system 
with  points  ami  heads  hardened  by  chilling,  j>enetrated  so 
well  that  they  were  largely  adopted  by  all  Powers,  and  no 
fundamental  change  either  in  shot  or  armour  took  place  in 
naval  armaments  till  1876.  Tn  1868,  however,  an  entirely 
new  form  of  armour  for  land  defences  had  been  devised, 
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which,  although  it  has  never  attracted  much  attention  in 
England,  is  used  almost  universally  in  European  coast  forts. 
It  was  proposed  and  made  by  Gruson  of  Magdeburg,  and 
consists  of  massive  shields  of  chilled  cast  iron,  which  are 
easily  made  of  any  required  form.  No  backing  or  bolts  are 
used,  the  shield  being  built  up  of  heavy  blocks,  if  possible 
cast  on  the  spot,  which  are  keyed  together,  and  constitute 
the  entire  parapet  (see  Fig.  3).  The  metal  can  lie  made 


Fig.  3. 


of  thickness  varying  according  to  the  supposed  needs  of 
each  part  of  face  or  roof,  and  the  breech-loading  ordnance, 
at  that  time  existing  on  the  Continent,  but  not  in  England, 
allowed  the  use  of  shields  sloping  down  forward  at  the 
gun  forts  in  curves  well  adapted  to  cause  shot  to  glance 
off  them. 

In  British  coast  forts  vertical  walls  were  adopted, 
covered  with  wrought -iron  plates,  either  applied  in 
a single  thickness,  or  in  successive  layers  sandwiched 
with  wood  or  concrete  (see  Fig.  4).  Thus  British  coast 
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by  it.  .Soft  armour  plates,  such  as  those  of  good  wrought 
iron,  do  not  break  under  the  impact  of  shot,  but  yield  by 
perforation.  Thus  a projectile  with  sufficient  striking 
energy  passes  through  soft  armour,  making  a more  or  Ikw 
clean  hole,  but  leaving  the  plate  practically  as  strong  as 
before.  A shot,  however,  that  fails  to  perforate,  effects 
nothing,  lodging  harmlessly  in  the  shield.  Hard  armour, 
on  the  other  hand,  of  which  chilled  iron  furnishes  the  most 
extreme  example,  refuses  to  yield  by  perforation,  and 
breaks  up  the  shot  on  impact ; but  it  gradually  become 
disintegrated,  the  whole  mass  before  long  parting  in  frag- 
ments. Hard  armour  offers  a complete  defence  against  a 
few  rounds  from  very  heavy  guns,  men  and  ordnance 
covered  by  it  being  entirely  protected  until  their  shield  is 
destroyed.  On  this  account  chilled  iron  shields  have 
been  used  to  protect  coast  artillery  from  the  few  nxmds 
that  the  heavy  guns  of  men-of-war  may  be  expected  to 
deliver  during  an  attack  of  limited  duration.  Notable 
examples  of  Gruson’s  shields  and  forts  are  the  St  Mane 
battery  near  Antwerp  (see  Fig.  3),  cupolas  at  the  entrance 
of  the  Weser  near  Bremerhaven,  and  two  turrets  defending 
Spezia  harbour,  each  mounting  two  1 19-ton  Krupp  guns  (see 
Fig.  5).  The  joints  shown  in  this  figure  indicate  that  the 


Fig.  5. 

turret  roof  is  built  up  of  fifteen  sector-shaped  piece#  and 
two  centre  plates  of  semicircular  form.  Before  adoption  * 
sector  piece  was  subjected  to  three  blows  from  pmjecti 
fired  from  an  Elswick  100-ton  breech -loading  gun. 
fourth  round  indeed  was  afterwards  delivered,**  **  * 
some  rounds  from  15-cm.  (5-9  in.)  guns.  Tm* 
was  fractured  in  several  directions,  but  the  fa#®60  . 
remained  in  situ,  and  the  defensive  power  of  the  slue 
probably  but  little  diminished,  and  would  continue  uu 
some  large  fragments  should  become  displaced.  4 
armour,  until  recently  best  exemplified  by  trough  * 
but  now  by  soft  nickel  steel,  exhibits  its  cafiaci  y 
fully  in  inland  fortifications,  where  it  may  be  ! , 

to  resist  the  breaching  attack  of  siege  gun*  of  sue  ^ 
weight  and  jx>wer  as  not  to  be  able  to  perforate  i 
pletely.  First-class  soft  armour  might  bear  such  an  a 
; for  hours  and  days,  or  perhaps  even  for  wee  ‘c 
continued  breaching  attack  of  inland  forts  - *?P . f 
of  limited  weight,  and  the  brief  attack  of  coast  s e 
the  very  heavy  guns  of  battleships,  illustrate  the  ^ 
tiona  which  bring  out  most  completely  the  P0**  . . 

1 soft  and  liard  armour.  Between  these  lie  mourn 
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cases  ; for  example,  the  armoured  belt  of  a cruiser  and  that 
of  a battleship.  The  former  is  the  thinner,  and  more  liable 
to  be  overmatched  by  a shot,  but  a cruiser  is  not  likely  to 
be  long  exposed  to  attack.  The  thick  belt  of  a battleship 
is  less  likely  to  be  overmatched,  but  the  vessel  is  more 
likely  to  be  kept  in  continuous  close  action ; consequently 
the  belt  of  the  cruiser  might  preferably  lie  made  harder 
than  that  of  the  battleship ; and  though  such  a distinction 
has  never  been  recognized,  and  may  be  regarded  as  a 
refinement,  it  may  have  had  influence,  especially  in  re- 
tarding the  adoption  of  nickel  in  medium  annour,  noticed 
hereafter.  The  |>ower  of  guns  to  destroy  hard  and  soft 
armour  is  greatly  affected  by  the  fact  that  the  former 
requires  to  be  shattered,  the  latter  perforated.  So  far  as 
the  shot  holds  together  on  impact,  shattering  dermis  on 
its  striking  energy*,  while  perforation  depends  directly  on 
the  energy,  but  nearly  inversely  on  the  calibre  of  the  shot 
and  consequent  size  of  hole  to  be  made.  Thus  for  many 
years  a new  type  6-inch  and  an  old  type  10-inch  gun  were 
on  board  the  XeitU  at  Portsmouth.  The  energy  of  the 
latter  was  about  double  that  of  the  former,  and  its  shatter- 
ing power  was  probably  proportionately  greater,  i.e.,  about 
double ; but  its  velocity  was  less,  and  the  perforating 
power  of  the  two  projectiles  was  nearly  the  same.  Thus 
against  Grtuon’s  shields  the  old  heavy  gun  would  deliver 
far  the  heavier  blow,  while  the  new  type  light  gun  would 
perforate  any  ship’s  side  that  was  open  to  the  attack  of 
the  10-inch  gun. 

As  noticed  above,  British  coast  armour  is  made  of 
wrought  iron,  and  is  consequently  liable  to  some  evils 
from  which  Gruson's  chilled  iron  is  free ; that  is  to  say,  it 
is  conceivable  that  it  might  be  perforated,  though  it  is 
made  thick  enough  to  make  this  unlikely.  Bolts  might 
fly  under  a heavy  blow*,  and  injury  might  be  done  by  these 
and  other  pieces  of  metal,  or  debris  forming  what  is  termed 
“ longridge.”  On  the  other  hand,  the  plate  upon  plate  or 
sandw'icli  system  lends  itself  to  future  alterations  and 
additions  that  are  impossible  with  Gruson’s  armour,  which 
has  finality  stamped  on  it,  and  might  become  a trouble- 
some hindrance.  Every  preparation  is,  in  fact,  made  for 
the  addition  of  extra  front  plates  to  the  armour  on  British 
coast  forts,  which  can  be  removed,  altered,  or  strengthened 
with  the  least  conceivable  labour.  The  best  annour  now 
made  is  intended iate  l>etween  hard  and  soft,  but  generally 
yields  by  perforation  more  than  fracture.  Steel  armour 
plates,  although  tried  from  time  to  time,  long  proved 
brittle,  and  gavo  little  promise  of  success.  In  October 
1876,  however,  was  commenced  at  Spezia  a series  of  trials 
which  undoubtedly  led  to  the  immediate  adoption  of  steel 
in  one  or  another  form  by  the  principal  Powers.  In  these 
trials  targets  representing  the  proposed  belts  of  the  Italian 
battleships  Duilio  and  Dandolo  (then  under  construction) 
were  erected.  All  were  made  of  the  same  thickness,  i.e., 
nearly  22  inches  of  metal,  but  differed  in  the  fact  that  iron 
and  steel  were  used  by  different  makers.  These  shields 
were  attacked  first  by  10-inch,  and  subsequently  by  17*72 
inch  (100-ton)  guns.  The  lighter  projectiles  lodged  harm- 
lessly in  the  soft  iron,  but  produced  serious  cracks  and 
fractures  in  the  steel.  On  the  other  hand,  the  enormous 
2000-tt»  projectiles  of  the  100-ton  gun  passed  through  the 
wrought -iron  plates  very  easily,  while  the  steel  plates 
stopped  them,  though  at  the  cost  of  their  own  complete 
destruction.  The  resisting  power  of  steel  was  seen  to  be 
so  disproportionate  to  that  of  iron  that  its  adoption  in 
some  form  was  a mere  question  of  time.  In  England  the 
liability  to  fracture  was  thought  so  objectionable  that  great 
efforts  were  made  to  secure  toughness  in  some  form ; ami 
the  Sheffield  makers,  Cam  me  11  and  Brown,  brought  forward 
what  are  termed  compound  or  hard-faced  plates,  each  kind 
consisting  of  a hard  steel  face  cemented  to  a soft  wrought- 
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iron  back  or  foundation.  This  armour  possessed  the 
advantage  of  a harder  face  than  “ all  steel  ” plates  of  that 
date,  combined  with  a tenacious  back,  and  was  adopted 
and  largely  made  on  the  Continent ; but  long  courses  of 
competitive  trials  eventually  proved  that  the  “ all  steel  ” 
plates  mode  by  Schneider,  and  subsequently  by  other 
makers,  were  superior  to  the  compound,  mainly  because 
the  soft  wrought-iron  foundation  gave  insufficient  support, 
though  in  one  trial  at  Shoeburyness  when  fixed  on  granite 
a remarkable  result  was  obtained. 

In  1890  important  competitive  experiments  in  Russia 
and  America  brought  out  the  value  of  two  features  of  an 
entirely  different  character : first,  a liard  surface,  and 
secondly,  the  ingredient  nickel  in  steel.  These  are  so 
important  tliat  they  deserve  to  be  dealt  with  separately. 

The  steel  face  of  the  compound  plate  was,  as  above 
noticed,  harder  than  that  of  early  “all  steel,”  but  this 
hardness  was  due  to  the  employment  of  a front  plate  of 
harder  steel  throughout  its  mass  than  was  deemed  suitable 
for  the  foundation.  Efforts  were  now  made  to  impart 
excessive  hardness  to  the  actual  surface  or  skin  of  a plate 
by  the  application  of  water-jets  on  a system  proposed  by 
Captain  Tresidder,  who  found  that  water  thus  projected 
against  hot  metal  came  in  actual  contact  with  it,  and 
produced  a degree  of  hardness  which  was  prevented  in 
ordinary  plunging  by  the  formation  of  steam.  About  the 
same  time  Harvey  in  America  perfected  a process  of 
carbonization  applied  to  the  front  of  armour  plates.  This 
could  be  extended  to  some  inches  in  depth,  and  with  it 
was  associated  an  application  of  water  to  the  face,  but  of  a 
less  perfect  kind  than  on  the  Trcsidder  plan.  It  was  found 
that  a shot  which  would  perforate  a plate  with  an  ordinary 
untreated  face  might  be  completely  broken  ami  defeated 
by  a very  hard  skin.  Successful  resistance  apparently  de- 
pends on  the  fracture  of  the  shot  point  or  extreme  tip  on 
first  contact.  On  the  fracture  of  the  tip,  penetration 
becomes  much  more  difficult,  while  the  shot  is  still  laterally 
unsup|x>rted,  so  tliat  the  latter  may  break  outwards  on 
the  same  principle  as  an  arch  may  yield  laterally  under 
pressure  applied  to  the  centre.  Palliser  chilled  shot  indeed 
often  broke  on  ordinary  plates  so  completely  that  white 
radiating  splashes  were  made  by  the  minute  particles  flying 
across  the  plate  face.  At  the  date  when  Harvey  and 
Tresidder  plates  came  in  steel  projectiles  had  superseded 
those  of  chilled  iron.  These  steel  projectiles  had  tough 
bodies,  with  heads  hardened  by  water  or  oil,  and  combined 
the  penetration  possessed  by  a hard  point  with  considerable 
power  to  remain  intact,  so  that  steel  shot  would  Btrike  an 
ordinary  steel  plate  at  a fairly  high  velocity,  penetrate  to 
a considerable  depth  (perhaps  more  than  a calibre),  then 
bound  back  a long  way  towards  the  firing  point,  and  yet 
suffer  such  inappreciable  deformation  or  internal  injury  as 
to  be  capable  of  being  repeatedly  fired  at  annour,  and  of 
repeatedly  behaving  in  the  manner  described. 

On  faces  hardened  by  the  Haney  and  Tresidder  pro- 
cesses, which  soon  became  combined,  excellent  steel 
projectiles  not  only  broke,  but  became  so  completely 
disintegrated  at  times  that  the  white  splash  mentioned  as 
characteristic  of  the  defeat  of  chilled  iron  shot  was  seen  ; 
and  a very  curious  device  has  been  adopted  to  enable  the 
shot  to  hold  together,  namely,  a wrought-iron  or  steel  cap 
applied  to  the  shot  point.  It  had  been  discovered  acci- 
dentally at  Shoeburyness  in  1877  that  a chilled  shot  which 
was  defeated  by  a certain  conqiound  shield  would  prforate 
it  when  an  additional  plate  of  wrought-iron  24  inches 
thick  was  added  in  front  of  the  shield,  the  explanation 
being  that  the  additional  resistance  afforded  by  tills  soft 
plate  by  no  means  compensated  for  the  fact  tliat  the  shot 
{xiint  entered  easily,  and  was  well  supported  and  saved 
from  fracture  before  it  encountered  the  steel.  Colonel 
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(then  Lieutenant)  English  suggested  that  a wrought-iron 
cap  on  the  shot  point  might  give  the  same  result.  This 
did  not  prove  successful  with  conqiound  plates,  but  when 
the  experiment  took  place  with  very  much  harder, 
but  necessarily  thin,  water-hardened  skins  in  Russia  in 
1894,  the  same  device  of  iron  or  steel  ca|w  was  tried  with 
success.  Similar  results  have  been  obtained  since  in 
America  and  England,  and  it  is  probable  that  such  cajw 
may  be  used  in  actual  war.  Fig.  6 (see  Plate)  shows  the 
back  of  a plate  of  Bcardmore’s  recently  attacked.  A 
capped  shot  point  nearly  bon’d  its  way  through,  o|ieniug 
the  metal  in  a itarshajH'd  tear  at  7.  Uncapped  shot 
were  set  up,  and  acted  as  punches,  partially  dislodging 
discs  of  plate,  as  seen  at  2,  3,  and  5.  Ilarveyed  armour 
was  adopted  in  Great  Britain  in  1892. 


In  1890  a Schneider  101-inch  steel  plate,  containing 
nickel,  lieluivcd  well  at  Annapolis  under  the  attack  of 
6-inch  and  8 inch  guns,  exhibiting  great  toughness,  and 
nickel  was  introduced  soon  afterwards  in  American  armour. 
In  England  considerable  delay  took  place,  because  nickel 
plate,  till  thoroughly  undersUsid,  ap|>eared  to  be  capricious 
in  its  behaviour,  and  the  supply  of  armour  was  then  being 
pressed  forward  to  meet  the  demands  arising  from  the 
increase  in  the  British  Navy.  Nickel  was,  however,  adopted 
m 1896.  As  alsive  mentioned,  nickel  used  with  judgment 
“n  I •arts  toughness  to  armour  without  interfering  with  face 
hardening.  Fig.  7 (see  Plate)  shows  the  front  of  a good 
specimen  of  unhardenod  6-inch  Krupp  nickel  plate  after 
attack  by  12,  15,  and  17  cm.  (4  7,  5 '9,  and  6*7  inch) 
guns.  A fringed  lip,  characteristic  of  soft  steel,  rises  up 
round  ouch  shot  hole,  but  no  cracking  is  visible ; the  pro- 
jectiles I lave  rebounded  from  their  holes  owing  to  the 
elasticity  of  plate  and  shot.  This  plate  is  the  (>mu  uU«l 
artmn*°f*r  <r  U.l,a,.,d  fortd-  Krupp  had  manufactured 
inv.-ntnr°f  *°lnC  -'V  ° tlUle’  *'Ut  lirst  ^'canie  known  as  the 
n 1893°  ad  B|>e7  ttt  the  Wor,d  s ^ Chicago 

a *,kU:  "hkh  ^ borne 
>try  severe  attack  admirably.  I„  1*95  a of  ^ 


nients  took  place  with  Krupp  process  armour,  in  which 
remarkable  results  were  obtained,  the  most  important  being 
that  shown  in  Fig.  8 (see  Plate),  which  depicts  the  frr-nt 
of  a plate  11*8  inches  thick  after  attack  by  three  12-inch 
projectiles.  These  have  broken,  leaving  their  heads 
lodged  in  the  plate  without  cracking  it.  The  highest 
striking  velocity  was  1993  feet  per  second.  The  shot 
weighed  712  7 lb,  and  it  would  have  perforated  an  iron 
plate  25 ‘9  inches  thick.  The  remarkable  feature  iB  the 
scale  on  which  this  success  was  achieved ; for  while  a 
12-inch  plate  may  resist  perforation  by  a 12  inch  shot 
nearly  os  well  as  a 6-inch  plate  resists  that  of  a 6-inch 
shot,  the  strain  in  the  way  of  fracture  greatly  increases  in 
the  thicker  plate,  for  the  width  of  the  thick  plate  is  often 
not  very  much  greater  than  that  of  the  thin  one.  In  these 
trials  the  1 2-inch  plate  was  about  6 feet  wide,  and  the 
6-inch  nearly  5 feet,  so  that  while  the  6-inch  shot  bead 
formed  a wedge  little  more  than  one-tenth  of  the  width 
of  the  plate  attacked,  the  12-inch  plate  was  attacked 
with  a wedge  nearly  one-sixth  of  its  width.  The  figure 
indeed  shows  what  enormous  wedges  are  driven  into  the 
plate,  and  the  excellence  of  metal  bearing  such  a strain 
is  apfiarcnt.  At  the  end  of  1 896  the  three  great  Sheffield 
armour-making  firms,  Brown,  Cammed,  and  \ iekers,  pur- 
chased Krupp’s  process.  Fig.  9 (see  Plate)  shown  an  admir- 
able 6- inch  plate  submitted  by  Vickers  for  trial  in  March 
1897.  This  entirely  defeated  the  attack  of  six  6-inch 
projectiles  striking  with  a velocity  of  about  1960  feet 
per  second.  All  the  armour  at  present  made  for  the 
British  Navy  is  practically  on  the  Krupp  process, 
although  modifications  may  be  introduced  by  each  firm 
based  on  their  own  experience.  Messrs  Beardiuore  in 
Scotland  have  recently  made  armour  by  a process  of 
their  own,  of  about  the  same  quality  as  Ilarveyed 
armour.  . . 

Excellent  armour-piercing  projectiles  are  made  by 
Klswick  on  the  American  Wheeler  Sterling  latent,  and 
Els  wick  and  Firth  have  made  Urge  deliveries  of  shot 
on  Firminy’s  patent.  Many  years  ago  Whitworth  steel 
shot  stood  first  in  quality.  Ilollxer's  subsequent  y 
U-came  best  known,  and  have  been  used  so  uui'ers*  y 
as  to  furnish  a sort  of  standard  of  comjiurisoiL  hjupP 
makes  excellent  projectiles,  so  does  the  firm  o 
Chamond.  Carpenter  shot  in  America  are  hard 7 10 
ferior  to  those  of  Wheeler  Sterling,  or  to  a .stable 
recently  made  by  Johnson.  The  latter  have  pm  ** • 
obtained  the  greatest  known  penetration,  but  as  ifr-J 
are  generally  made  solid  and  fired  with  caps* 
with  others  is  difficult.  In  England  Hadtiehls 
sjiecial  notice  as  having  by  special  process's  ( 
admirable  projectiles,  and  especially  as  having  n « 
steel  of  a quality  rivalling  good  forged  steel  Last  C 
Royal  Laboratory  has  also  made  excellent  armour-piercing 


fertile*.  . . _ 

efore  leaving  the  subject  of  the  behaviour  0 * 
it  fire,  one  or  two  rough  rules  of  thumb,  * 1 ‘ . 

d on  calculation,  may  be  given.  The  thic  n 
ight  iron  which  a projectile  may  perforate  w 
calibre  for  each  1000  feet  of  striking  velocity ; 
ly,  a 6-inch  shot  with  2000  feet  velocity  may  P 
calibres  or  12  inches  of  iron,  with  1506  ee  • 
•rate  9 inches,  and  so  on.  The  equivalent 
io  best  steel  plate  now  known  is  rather  I®8*  • 

of  wrought  iron,  so  that  a 6-inch  shot  will  req 
•tiling  nvi>r  *>000  fmt  velocity  to  icrforate  o IDLIK- 


through  3 inches.  * . 

Attempts  liave  been  made  to  destroy  jj  ,rto  jt 

ontaining  powder  and  high  explosives,  but  ' J,  ^jj 
may  be  slid  that  unless  the  projectile  gets  its 
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into  the  plate  before  explosion  takes  place,  the  effect  is 
auutll.  Consequently  only  those  shells  whose  calibre 
considerably  exceeds  the  thickness  of  the  armour  attacked 
can  be  used  with  good  effect,  and  the  preponderance  should 
be  greater  with  high  explosives  than  with  powder.  In 
consequence  of  the  destructive  effect  of  shells  charged  with 
melinite  and  other  high  explosives  on  stone  or  earthworks, 
armoured  structures  have  been  adopted  for  inland  defences 
on  the  Continent.  These  generally  take  the  forms  of 
cupolas  and  shielded  mountings,  which  may  lie  fixed, 
disappearing,  or  even  portable.  Fig.  10  shows  a disappear- 
ing shielded  mounting.  The  gun  is  protected  by  a steel 
armoured  curved  roof  A,  fixed  on  a central  pillar  Bd  and 
1)E,  on  which  the  whole  system  revolves.  The  gun  is 
shown  in  action,  the  weight  being  held  up  by  a counter- 
weight O at  the  end  of  a lever  Fh.  The  gun  can  lie  run 
back  inside  the  port,  and  the  roof  lowered  to  rest  flush 
with  the  “glacis  plate”  or  “vorpanBer”  CH.  When 
thus  taken  out  of  action  the  gun  is  hardly  open  to  attack 
of  any  kind. 

With  regard  to  manufacture,  the  newest  and  most  inter- 
esting processes  de|iend  on  delicate  methods  of  treatment, 
which  are  carefully  kept  secret,  so  that  information  of  a 
general  character  only  can  be  given.  Wrought  iron  is 
formed  from  scrap  worked  into  slahe,  and  piled  and  rolled 
in  so  many  successive  processes  that  an  M inch  plate  was 
said  to  have  been  rolled  out  of  a column  nearly  100 
feet  high.  Specially  soft  fibrous  iron  was  used.  It  was 
considered  not  only  that  great  power  of  drawing  out,  but 
of  doing  so  easily  w as  necessary,  because  some  metal,  which 
might  draw  out  well  slowly,  might  tear  in  preference  under 
a blow.  Steel  has  been  used  of  all  descriptions,  from 
something  closely  resembling  wrought  iron  to  really  hard 
metaL  Molecular  displacement  occurs  round  the  point  of 


673 

impact,  and  metal  becomes  heaped  up  and  heated,  and 
crackmg  may  take  place  many  minutes  after  impact.  In 
! ig.  7 may  be  noticed  round  each  (mint  of  impact  a con- 
centric circle  of  lighter  shade  than  the  rest  of  the  plate, 
which  extends  gradually,  and  has  been  likened  to  the 
swelling  of  a black  eye.  Badly-made  plate#  have  been 
known  to  break  spontaneously,  and  steel  shot  have  done 
the  same.  Compound  armour  whs  made  by  running 
molten  steel  on  to  a white  hot  foundation  plate  of  rolled 
wrought  iron  on  Wilson’s  process,  or  by  attaching  a thin 
steel  face  plate  to  a wrought-iron  foundation  by  running 
molten  steel  in  between  them  on  Ellis's  process.  In  the 
Harvey  process  the  face  is  carhonized  by  contact  with 
carbon  at  a high  temperature,  kept  up  for  several  days,  the 
face  being  finally  water-hardened.  There  in  some  difficulty 
in  bringing  such  plates  to  the  exact  curve  required  for  the 
ship  s side,  tiecausc  face  hardening  causes  contortion.  It 
is  possible  to  flatten  a plate  slightly  by  compressing  the 
hard  face,  but  not  to  bend  it  further  by  stretching  it 
Until  recently,  armour  under  5 inches  thick  could  not  be 
Harveyed,  because  contortion  could  not  be  controlled.  In 
the  Krupp  process  carboniration  may  1*  produced  by  the 
action  of  gas,  but  not  necessarily  so.  Some  of  the  stages 
of  manufacture  require  much  experience,  so  that  great 
expense  and  waste  of  material  are  apt  to  he  involved  in 
first  adopting  the  process,  especially  with  thick  plates.  It 
is  said  that  in  this  process  metal  is  at  times  used  which 
would  be  expected  to  prove  brittle,  but  which,  after  being 
subjected  to  treatment  that  would  bo  likely  to  render  it 
•till  worse,  is  eventually  made  very  tough.  Up  to  the 
present  it  lias  probably  owed  some  of  its  qualities  to  the 
presence  of  nickel.  It  lias  been  said  that  nickel  would  be 
dispensed  with,  but  such  re|>orts  have  hitherto  been  contra- 
dicted. (c.  o.-B.) 


Armstrong,  William  George  Arm* 
Strong-,  Baron  (1810*  1000),  British  inventor  and 
founder  of  the  Elswick  manufacturing  works,  was  born 
on  26th  November  1810,  at  Newcastle-on -Tyne,  and 
was  educated  at  a school  in  Bishop  Auckland.  The 
profession  which  he  adopted  was  that  of  a solicitor, 
and  for  a number  of  year#  he  was  engaged  in  active 
practice  in  Newcastle  as  a member  of  the  firm  of  Donkin, 
Stable,  & Armstrong.  His  sympathies,  however,  were 
always  with  mechanical  and  scientific  pursuits,  and  several 
of  his  inventions  date  from  a time  anterior  to  hi#  final 
aliandonment  of  the  law.  In  1810  he  published  a |«per 
on  the  electricity  of  effluent  steam.  This  subject  he 
was  led  to  study  by  the  experience  of  a colliery  engineman, 
who  noticed  that  he  received  a sharp  shock  on  exposing 
one  hand  to  a jet  of  steam  issuing  from  a boiler  with 
which  Lih  other  hand  was  in  contact,  and  the  inquiry  was 
followed  by  the  invention  of  the  “ hydro-electric  " machine, 
a powerful  generator  of  electricity,  which  was  thought 
worthy  of  careful  investigation  by  Faraday.  The  question 
of  the  utilization  of  water-power  had  engaged  his  atten- 
tion even  earlier,  and  in  1838  he  made  his  first  contribu- 
tion to  hydraulic  engineering  by  inventing  a rotary  water 
motor.  Soon  afterwards  be  designed  a hydraulic  crane, 
which  contained  the  germ  of  all  the  hydraulic  machinery 
for  which  he  and  Elswick  were  subsequently  to  become 
famous.  This  machine  depended  simply  on  the  pressure  of 
water  acting  directly  in  a cylinder  on  a piston,  which  was 
connected  with  suitable  multiplying  gear.  In  the  first 
example,  which  was  erected  on  the  quay  at  Newcastle  in 
1846,  the  neceasary  pressure  was  obtained  from  tho  ordi- 
nary water  mains  of  the  town ; but  the  merits  and  advan- 


tages of  the  device  soon  became  widely  appreciated,  and  a 
| demand  arose  for  the  erection  of  cranes  in  positions  where 
the  pressure  afforded  bythe  mains  was  insufficient.  Of  course 
1 pressure  could  always  be  obtained  by  the  aid  of  special 
reservoirs,  but  to  build  these  was  not  always  desirable,  or 
even  practicable.  The  first  way  in  which  Armstrong 
| attempted  to  meet  the  difficulty  was  by  the  use  of  an  air 
vessel,  but  this  did  not  prove  very  satisfactory  in  the  few 
cases  in  which  it  was  tried.  Hence,  when  in  1850  a 
hydraulic  installation  was  required  for  a new  ferry  station 
at  New  Holland,  on  the  Humber  estuary,  the  absence  of 
water  mains  of  any  kind,  coupled  with  the  prohibitive  cost 
of  a special  reservoir  owing  to  the  character  of  the  soil, 
impelled  him  to  invent  a fresh  piece  of  apjiaratus,  the 
“ accumulator,”  which  consists  of  a large  cylinder  contain- 
ing a piston  that  can  be  loaded  to  give  any  desired  pressure, 
the  water  being  pumped  iu  below  it  by  a steam-engine  or 
other  prime  mover.  This  simple  device  may  be  looked 
upon  as  the  crown  of  the  hydraulic  system,  since  by  its 
various  modifications  the  installation  of  hydraulic  power 
became  possible  in  almost  any  situation.  In  particular,  it 
was  rendered  practicable  on  board  ship,  and  its  applica- 
tion to  the  manipulation  of  heavy  naval  guns  and  other 
pur)K)Hes  on  warships  was  not  the  least  important  of 
Armstrong’s  achievements. 

The  Eiswick  works  were  originally  founded  for  the 
manufacture  of  this  hydraulic  machinery,  but  it  was  not 
long  before  they  became  tho  birthplace  of  a revolution  in 
gumnaking ; indeed,  could  nothing  more  be  placed  to 
Armstrong’s  credit  than  their  establishment,  his  name 
would  still  be  wmrthy  of  remembrance,  for  they  have  con- 
tributed enormously  to  the  progress  of  the  world  in  the 
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mechanical  art#,  both  of  war  and  of  peace.  Modern  artillery  | 
dates  from  about  1856,  when  Armstrong’s  first  gun  made 
its  appearance.  Of  this  weapon  it  may  be  affirmed  that  it  I 
embodied  all  the  essential  features  which  distinguish  the  | 
ordnance  of  to-day  from  the  cannon  of  the  Middle  Ages— 
it  was  built  up  of  rings  of  metal  shrunk  upon  an  inner  1 
steel  barrel;  it  was  loaded  at  the  breech;  it  was  rifled;  and  | 
it  threw,  not  a round  ball,  but  an  elongated  projectile  with 
ogival  head.  Big  guns,  as  Armstrong  found  them,  were 
really  nothing  more  than  blocks  of  metal  bored  with  a i 
circular  hole,  their  makers  generally  working  on  the  I 
assumption  that  their  strength  was  proportionate  to  the 
thickness  of  the  walls  of  the  tube.  But  he  saw  that  the 
greatest  resistance  to  bursting  was  not  to  be  obtained 
from  a given  weight  of  metal  in  this  fashion,  since  the 
inner  portions  of  the  material  composing  a cylinder,  which 
is  subjected  to  high  internal  pressure,  may  be  strained  be- 
yond the  bursting-point  before  the  outer  ones  have  reached 
it.  Hence  he  adopted  the  “shrinkage”  principle  of 
construction.  Starting  with  a steel  tube  to  form  the  j 
barrel,  he  made  a homogeneous  cylindrical  jacket  by  | 
winding  & bar  of  wrought-iron  round  a mandril  slightly  1 
smaller  than  the  barrel,  and  welding  the  turns  together.  | 
This,  when  cold,  was  naturally  too  small  to  pass  over  the  i 
barrel ; it  could,  however,  Ixi  slipped  on  if  expanded  by  j 
heat,  and,  if  it  were  then  allowed  to  cool,  its  contraction  | 
brought  about  a condition  of  compression  in  the  metal 
forming  the  inner  layers  of  the  gun,  together  with  one  of  I 
tension  in  those  composing  the  outer  ones,  which  theory  j 
indicated  would  offer  the  most  advantageous  disposition  j 
of  metal  as  regards  resistance  to  bursting.  The  guns 
which  Armstrong  constructed  on  this  principle  yielded 
such  excellent  results,  both  in  range  and  accuracy,  that 
they  were  adopted  by  the  British  Government  in  1859,  he 
himself  being  appointed  Engineer  of  Hilled  Ordnance  and 
receiving  the  honour  of  knighthood.  Great  Britain  thus 
originated  a principle  of  gun  construction  which  has  since 
been  universally  followed,  and  obtained  an  armament 
superior  to  that  possessed  by  any  other  country  at  that 
time.  But  while  there  was  no  doubt  as  to  the  shooting 
capacities  of  these  guns,  defects  in  the  breech  mechanism 
soon  became  equally  patent,  and  in  a few  years  caused 
a reversion  to  muzzle  loading.  Armstrong  resigned  his 
position  in  1863,  and  for  seventeen  years  the  Government’s 
exjwrt  advisers  remained  faithful  to  the  older  method  of 
loading,  refusing  to  see  the  improvements  which  experi- 
ment and  research  at  Els  wick  and  elsewhere  laid  during 
that  period  produced  in  the  mechanism  and  performance  of 
heavy  guns.  But  at  last  Armstrong's  results  became  too 
good  to  be  ignored ; and  the  official  eye  being  no  longer 
able  to  blink  the  fact  that  his  long  breech-loaders 
jKissessed  advantages  unobtainable  with  the  obsolete  type 
of  muzzle-loaders,  breech-loading  guns  were  received  back 
into  the  service  in  1880.  It  should  lie  mentioned  that  the 
use  of  steel  wire  for  the  construction  of  guns  was  also  one 
of  Armstrong’s  early  ideas.  Ho  perceived  that  to  coil 
many  turns  of  thin  wire  round  an  inner  band  was  a 
logical  extension  of  the  large  hooped  method  already 
mentioned,  and  in  conjunction  with  Brunei,  the  engineer, 
was  preparing  to  put  the  plan  to  practical  test  when  the 
discovery  that  it  had  already  been  patented  caused  him  to 
abandon  his  intention  for  many  years.  This  incident  well 
illustrates  the  ground  of  his  objection  to  the  British 
system  of  {latent  law,  which  he  looked  upou  as  calculated 
to  stifle  invention  and  impede  progress  ; the  patentees  in 
this  case  did  not  manage  to  make  a practical  success  of  their 
invention  themselves,  but  the  existence  of  prior  {intents  was 
sufficient  to  turn  him  aside  from  a path  which  conducted  him 
to  valuable  results,  when  afterwards,  owing  to  the  expiry  of 
those  (intents,  he  was  free  to  pursue  it  as  lie  pleased. 


Lord  Armstrong,  who  was  raised  to  the  peerage  in 
1887,  was  the  author  of  A Vint  to  Epypt  (1873)  and 
Electric  Movement  in  Air  and  Water (1897 ),  besides many 
professional  papers.  He  died  on  2ith  December  1900,  at 
Itothbury,  Northumberland.  (h.m.e.) 

Arnhem,  the  chief  town  of  the  province  of 
Gelderland,  Netherlands,  9 miles  N.  by  E.  of 
Ximeguen.  Population,  31,626  in  1870,  56,812  in  1900. 
This  increase  is  due  to  the  beautiful  situation  of  the 
town  on  the  slope  of  the  Veluwe  Hills  its  pmnmrty 
to  the  fertile  Betuwe  district,  the  meeting  of  the  Hhinc 
and  Ysel  near  the  town,  and  its  flourishing  markets  and 
shipping.  A new  Roman  Catholic  Church  was  founded 
in  1894  ; in  1880  a building  to  contain  the  archives  ** 
erected,  and  in  1893  an  hospital.  The  large  Mwgj 7 
boll  (Musi*  Sacrum)  was  rebuilt  in  1889,  and  the  gasworks 
in  1892-93.  A wharf  for  building  and  restoring  iron 
steamers  was  constructed  on  the  Rhine  in  1889. 

Arnim.  Harry  Karl  Kurt  Eduard 
von,  Count  (1824-1881),  German  diplomatist  , a 
member  of  one  of  the  most  numerous  and  mot  wMj 
spread  families  of  the  Prussian  nobility.  He  «■  kin  “ 
Pomerania  on  the  3nl  of  October  1824,  and 
u , by  hia  uncle  Henry  von  Anum,  who  »« 
ambassador  at  Paris  and  foreign 
to  June  1848,  while  Count  Anum  of  Byjuwtafi 
whose  daughter  Harry  von  Anum 

was  minister-president.  It  is  noticeable  that  th. «•* 
waa  brought  before  a court  of  }V*«* 
publishing  a pamphlet  directed  a^at  Ite  ““ 
Mantcuffel.  After  holding  other  l«t»  in  the  *1**^ 
service  Arnim  was  in  1864  appointed  1 1™-  ; ^ tk 

in  1867  envoy  of  the  North  German  ^ 

Papal  Court.  In  1869  he  proponed  that  tl* ■ Oovcira>»« 
should  appoint  representatives  to  be  presen  ^ 

L’ongn-ss,  a suggestion  winch  was  rejected  ^ f i]jbilitT 

n.d  foSdd  tUt  3 

would  bring  senoua  political >diffindti« . At 
of  the  French  Hoops  from  Home  h* j»t Umi 
fully  to  mediate  between  the 

ment,  He  was  appointed  in  K 1 1 C.crnu  " ^ k 
to  arrange  the  final  treaty  with  * IR^.  ^pmirird 
carried  out  with  meh  sucoeM  that  in  1 
German  envoy  at  Pans,  and  in  1,  - gJOenhy 

appointment  as  ambassador,  a po*t  of  ,he  ^ „n  )ll01  ^1 
and  responsibility.  Differences  soon j, ^ put; 
Bismarck ; he  wished  to  support  tel 
which  was  trying  to  overthrow  Thiers,  w w 

ordered  him  to  stand  aloof  from  all  *hidi 

not  give  tliat  implicit  obedience  to  his  y,  t0  u- 

Bismarck  miuired.  Bismarck,  however,  j effjewi 

call  him  because  of  the  great  influence  which  . 


at  court  and  the  confidence  which  t * • v,  1Bjtv , wb° 

him.  He  was  looked  u,k.,i  by  ^ C<m*nat,vep^;  ^ 
were  trying  to  overthrow  Bismarck,  p*.  court 

it  is  said  that  he  was  closely connected  »■ ™ „f 

intrigues  against  the  chancellor.  . 

1874  he  was  recalled  and  np[»inted  jpunedislelj 

Constantinople,  hut  this  appointment  tone- 

revoked.  A Vienna 

s]*ondence  on  the  Vatican  conned  , ,1m  b> 

:les, witches  of  Arnim's,  with  the  objert  of  showing^  . 
had  shown  greater  foresight  than  Bi*m  * were  nii» 


COUUCU  e . ^ j 

ilesi Hatches  of  Arnim’s,  with  the  object  of  * ofj£veaf  tl*n 
had  shown  greater  foresight  than  Bi*m  * wenJ  n,issing 
found  that  a considerable  number  o l^1'  , lf  **** 

from  the  Paris  embassy,  and  on  i ^ .^nsrs.  Tk's 
arrested  ou  the  charge  of  embezzling  i 
recourse  to  the  criminal  law  against  a 


from  the  Paris  embassy,  »oa  on  * mper* 

snooted  ou  the  charge  of  embezzling  » 0f  ^ pink, 
recourse  to  the  criminal  law  against  a |OIDJitiePoflt*> 
who  hail  held  ouo  of  the  most  iimjio  a (hut  the 

caused  great  astonishment,  lit*  v’ e 
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P*P®r#  were  not  official,  and  be  was  acquitted  on  the  charge 
<if  embezzlement  but  convicted  of  undue  delay  in  restoring 
official  ] tapers  and  condemned  to  three  months'  imprison 
ment.  On  appeal  tho  sentence  was  increased  to  nine 
mouths.  Arnim  avoided  imprisonment  by  leaving  the 
<x»untry,  an d in  1875  published  anonymously  a jmmphlet 
entitled  “ Pro  Nihilo,"  in  which  he  attempted  to  show 
that  tho  attack  on  him  was  caused  by  Bismarck’s  jiersonul 
jealousy.  For  this  he  was  accused  of  treason,  insult  to 
the  emperor,  and  libelling  Bismarck,  and  in  his  absence 
condemned  to  five  years’  penal  servitude.  From  his  exile 
in  Austria  he  published  two  more  jiuinphlcts  on  the 
ecclesiastical  |s»licy  of  Prussia,  “Der  Nuntius  Koiumt,’’ 
and  "Quid  faciamus  nos?”  He  made  rvj«oated  attempts, 
which  were  sup] sorted  by  his  family,  to  be  allowed  to 
return  to  Germany  in  order  to  take  his  trial  afresh  on  the 
charge  of  treason  ; his  request  had  just  been  granted  when 
he  died  on  the  19th  of  May  1881. 

In  1870  Bismarck  carried  an  amendment  to  the  criminal 
cotie  making  it  an  offence  punishable  with  imprisonment 
or  a fine  up  to  £250  for  an  official  of  tho  Foreign  Office 
to  communicate  to  others  official  documents,  or  for  an 
envoy  to  act  contrary  to  his  instructions.  These  clauses 
are  commonly  spoken  of  in  Germany  as  the  “Aniini 
paragraphs."  (j.  w\  n«.) 

Arnold,  8ir  Edwin,  (1832- ),  British  poet, 

orientalist,  and  man  of  letters,  was  liom  on  10th  June  1832 
anti  educated  at  King's  College,  London,  and  University 
College,  Oxford,  where  in  1852  he  gained  the  Xewdigute 
prize  for  a |*xmu  ou  Belshazzar's  Feast.  He  sjient  some 
years  in  India  us  principal  of  the  Government  .Sanscrit 
College,  Poona,  and  upon  his  return  in  18C1  betaine  I 
connected  with  the  Daily  Tdeyrajdi  newspajier,  upon 
whose  eilitorial  staff  he  has  ever  since  held  an  importnnt  ' 
position.  He  is  nevertheless  best  known  for  his  travels 
in  India  and  Jajian,  and  his  endeavours  to  introduce 
las  tern  thought  to  Eurojieans  by  a succession  of  works  in 
prose  and  verse  on  Oriental  subjects,  both  original  and 
translated.  The  best  known  of  these,  The  Liyftf  of  Jiia, 
an  epical  jioeni  on  the  life  and  teaching  of  Buddha,  entirely 
fieri ved  from  native  sources,  has  gone  through  more  than 
sixty  English  and  eighty  American  editions  since  its  first 
publication  in  1879.  His  other  princi|ial  volumes  of 
poetry  are  With  Sadi  in  the  Garden,  The  Liyht  of  the 
World,  PotifJuir'i  Wife , Adiunui.  In  1877,  on  the  pro- 
clamation of  Queen  Victoria  os  Empress  of  India,  tho 
Companionship  of  the  .Star  of  India  was  conferred  U]*on 
him ; and  in  1888  he  was  created  K.C.LE. 

Arnold,  Matthew  (1822  1888),  English  poet, 

literary  critic,  and  iiuqicctor  of  schools,  was  horn  at  Lale- 
ham,  near  Staines,  24th  December  1822.  When  it  is  said 
that  he  was  the  son  of  the  famous  Dr  Arnold  of  Kughy, 
and  that  Winchester,  Rugby,  anti  Balliol  College,  Oxford, 
contributed  their  best  towards  his  education,  it  seems 
superfluous  to  utltl  that,  in  estimating  Matthew  Arauld 
and  his  work,  training  no  less  than  original  endowment 
has  to  be  considered.  A full  academic  training  lias  its 
disadvantages  as  wrell  as  its  gains.  In  the  individual  no 
less  than  in  the  species  the  history  of  man's  development 
is  the  history  of  the  struggle  between  the  impulse  to  ex- 
press original  ]»crsoual  force  and  the  impulse  to  make 
tliat  force  bow  to  the  authority  of  custom.  Where  in  any 
individual  the  first  of  these  impulses  is  stronger  than 
usual,  a complete  academic  training  is  a gain ; but  where 
the  second  of  these  impulses  is  the  dominant  one,  the 
effect  of  the  academic  habit  uj»on  the  inintl  at  its  most 
sensitive  and  most  plastic  |>eriod  is  apt  to  be  crippling. 

In  regard  to  Matthew  Arnold,  it  would  lie  a bold  critic  of 
his  life  anti  his  writings  who  should  uttempt  to  say  what 


G75 

his  work  would  have  been  if  his  training  had  been  different. 
In  his  judgments  on  Goethe,  Wordsworth,  Byron,  Shelley, 
anti  Hugo,  it  may  be  seen  how  strong  was  his  impulse 
to  bow  to  authority.  On  the  other  hand,  in  Arnold's 
ingenious  reasoning  away  the  conception  of  Providence  to 
a stream  of  tendency  not  ourselves  which  makes  for 
righteousness,  we  see  how  strong  was  his  natural  impulse 
for  taking  original  views.  The  fact  that  the  very  air 
Arnold  breathed  during  the  whole  of  the  impressionable 
jieriod  of  his  life  was  academic  is  therefore  a very  iiu- 
]>ortant  fact  to  bear  in  mind. 

In  one  of  his  own  most  charming  critical  essays  he  con- 
trasts the  poetry  of  Homer,  which  consists  of  “natural 
thoughts  in  natural  words,"  with  the  poetry  of  Tennyson, 
which  consists  of  “distilled  thoughts  in  distilled  words.” 


M*r.  hi*  Ahm.hu 

(A'niM  n jtfotiyrojiA  fry  LUiott  and  Ary,  Londo ■.) 

Distilled  " is  one  of  the  happiest  words  to  he  found  in 
]>oetical  criticism,  and  it  may  lie  used  with  equal  aptitude 
in  the  criticism  of  life.  To  most  people  the  waters  of  life 
come  with  all  their  natural  qualities — sweet  or  bitter — 
undistilled.  Only  the  ordinary  conditions  of  civilization, 
common  to  all,  flavoured  the  waters  of  life  to  iShakespearc, 
to  Cervantes,  to  Bums,  to  Scott,  to  Dumas,  and  those 
other  greut  creators  whose  minds  were  mirrors — broad 
and  clear — for  reflecting  the  rich  drama  of  life  around 
them.  To  Arnold  the  waters  of  life  came  distilled  so  care- 
fully that  the  wonder  is  that  he  had  any  originality  left. 
A member  of  the  upper  stratum  of  that  “middle  class" 
which  he  despised,  or  pretended  to  despise—  the  eldest  son 
I of  one  of  the  most  accomplished  as  well  as  one  of  the  most 
noble-tempered  men  of  his  time — Arnold  from  the  moment 
| of  his  birth  drunk  the  finest  distilled  waters  that  ran  be 
drunk  even  iu  these  days.  Per  ha  jut,  on  the  whole,  the 
surprising  thing  is  how  little  he  suffered  thereby.  Indeed 
those  who  had  formed  an  idea  of  Arnold’s  ]*orsonality 
from  their  knowledge  of  his  “culture,"  and  especially 
those  who  had  been  delighted  by  the  fastidious  ami 
feminine  delicacy  of  his  prose  style,  used  to  l«e  quite 
liewildered  when  for  the  first  time  they  met  him  at  a 
dinner-table  or  in  a friend’s  smoking-room.  His  prose 
was  so  self-conscious  that  what  ]a*ople  expected  to  find  in 
the  writer  was  the  Arnold  as  he  was  conceived  by  certain 
“young  lions”  of  journalism  whom  he  satirized — a some- 
what over-cult ured  jxtit  matter — almost,  indeed,  a coxcomb 
of  letters.  On  the  other  hand,  those  who  had  liern 
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captured  by  hi*  poetry  expected  to  find  a nun  whose 
sensitive  organism  responded  nervously  to  every  uttered 
word  as  an  Aiolian  harp  answers  to  the  faintest  breeze. 
What  they  found  was  a broad-shouldered,  manly — almost 
burly— Englishman  with  a fine  countenance,  bronzed  by 
the  open  a if  of  England,  wrinkled  apparently  by  the  sun, 
wind-worn  as  an  English  aklppeFft,  open  and  frank  as  a 
fox-hunting  squire's — aud  yet  a countenance  whose  finely 
chiselled  features  were  as ’high-bred  and  as  commanding 
as  Wellington's  or  Sir  Charles  Napier’s.  The  voice  they 
heard  was  deep-toned,  fearless,  rich,  and  frank,  and  yet 
modulated  to  express  every  nuance  of  thought,  every 
movement  of  emotion  and  humour.  In  his  prose  essays  the 
humour  he  showed  was  of  a somewhat  thin-lipped  kind  ; 
in  his  more  important  ]mk?iiih  he  showed  none  at  all.  It  was 
here,  in  this  matter  of  humour,  that  Arnold’s  writings  were 
specially  misleading  as  to  the  personality  of  the  man. 
Judged  from  his  ]x>ems,  it  was  not  with  a poet  like  the 
writer  of  “The  Northern  Farmer,”  or  a poet  like  the 
writer  of  “ Ned  Bratts,”  that  any  student  of  jioetry  would 
have  dreamed  of  classing  him.  .Such  a student  would 
actually  have  been  more  likely  to  class  him  with  two 
of  hi*  * contemporaries  between  whom  and  himself  there  j 
were  but  few  points  in  common,  the  “humourless” 
William  Morris  and  the  “humourless”  Rossetti  For, 
singularly  enough,  between  him  and  them  there  was  this 
one  point  of  resemblance : while  all  three  were  richly 
endowed  with  humour,  while  all  three  were  the  very 
lights  of  the  set*  in  which  they  moved,  the  moment  they 
took  pen  in  hand  to  write  poetry  they  Iwaime  sad.  It 
would  almost  seem  as  if,  like  Rossetti,  Arnold  actually 
held  that  poetry  was  not  the  proi»er  medium  for  humour. 
No  wonder,  then,  if  the  absence  of  humour  in  his  poetry 
did  much  to  mislead  the  student  of  his  work  as  to  the 
real  character  of  the  man. 

After  a year  at  Winchester,  Matthew  Arnold  entered 
Rugby  .School  in  1837.  He  early  begau  to  writ©  and 
print  verses.  His  first  publication  was  a Rugby  prize 
I»oein,  Alaric  at  Home,  in  1840.  This  was  followed  in 
1843,  after  he  hud  gone  up  to  Oxford  in  1840  as  a 
scholar  of  Balliol,  by  his  poem  Cromxetll,  which  won  the 
Newdigate  prize.  In  1844  he  graduated  with  second- 
class  honours,  and  in  1845  was  elected  a fellow  of  Oriel 
College,  where  among  hi*  colleagues  was  A,  H.  Clough,  his 
friendship  with  whom  is  commemorated  in  tliat  exquisite 
elegy  Tkyrsis.  From  1847  to  1851  he  acted  as  private 
secretary  to  Lord  Lunsdowne  ; and  in  the  latter  year, 
after  acting  for  a short  time  us  assistant- master  at 
Rugby,  he  was  appointed  to  an  Inspectorship  of  Schools, 
a jswt  which  lie  retained  until  two  years  before  his  death. 
He  married,  in  Juuc  1851,  the  daughter  of  Mr  Justice 
Wightmau.  Meanwhile,  in  1848,  ap|ieared  The  Strayed 
Reveller , and  other  Poems,  by  A,  a volume  which  gained 
a considerable  esoteric  reputation.  In  1852  he  pub- 
lished another  volume  under  the  same  initial,  Empedocles 
oh  Etna  —us  undrumatic  a poem,  perhaps,  as  was  ever 
written  in  dramatic  form,  but  studded  with  lyrical  beauties 
of  a very  high  order.  Other  jioems  acconqianied  this. 
Iu  1853  Arnold  jHihlished  a volume  under  hi*  own  name. 
This  consisted  partially  of  poem*  selected  from  the  two 
previous  volumes.  A second  series  of  poems  was  pub- 
lished in  1 855.  So  great  whs  the  impression  made  by 
these  in  academic  circles  that  in  1857  Arnold  was  elected 
professor  of  jioetry  at  Oxford,  and  he  held  the  chair  for 
ten  years.  Iu  1858  he  published  his  classical  tragedy, 
Merope.  Nine  year*  afterwards  his  Xew  Poems  were 
published.  While  he  held  the  Oxford  professorship  he 
published  several  series  of  lectures,  which  gave  him  a high 
place  as  a scholar  and  critic.  The  essays  On  Translating 
Homer,  published  in  1861,  and  On  the  Study  of  Celtic 


Literature , published  in  1867,  were  full  of  subtle  ami 
brilliant  if  not  of  profound  criticism.  So  were  the  two 
scries  of  Essays  in  Criticism,  the  first  of  which  appeared 
in  1865,  and  the  second,  edited  by  L>rd  Coleridge,  iu 
1888.  His  poetic  activity  almost  ceased  after  he  left  the 
chair  of  poetry  at  Oxford.  He  waa  several  times  sent  by 
Government  to  make  inquiries  into  the  state  of  education 
in  Franc*,  Germany,  Holland,  and  other  countries ; and 
hi*  rei*>rta,  with  their  thorough  - going  and  searching 
criticism  of  Continental  methods,  as  contrasted  with 
English  methods,  showed  how  conscientiously  he  had 
devoted  some  of  his  best  energies  to  the  work.1  In  IBM 

1 The  following  appreciation  of  Arnold*  educational  work  a* 
kindly  contributed  by  Sir  Josbu*  Fitch,  ooe  of  his  roU««g*«a  » the 


Education  Office : — . . 

The  fame  of  Matthew  Arnold  u a poet  and  a literary  critic  lia*  «me- 
what  overshadowed  the  fact  that  he  was  during  thirty-five  or  bis 
ljfo— from  1851  to  1 846— employe*!  in  the  Education  Department  m 
one  of  H.  M.  In.ipectore  of  Schools.  His  literary  work  was  achiced  ni 
*nch  Intervals  of  leisure  as  could  be  spared  from  the  public  aerviot.  At 
the  time  of  his  api^intment  the  Government,  by  arrangement  with  be 
religious  bodies  entrusted  the  inspection  of  schools  couoected  wiUi  tra 
Church  of  England  to  clergymen,  aud  agreed  also  to  and 
Catholic  inspectors  to  schools  managed  by  members  oT  that 
Other  school* — those  of  the  British  and  Foreign  Sonety,  Wodtyai* 
and  undenominational  schools  geuerally-werr  inspected  b>  lsyinre,  oi 
whom  Arnold  was  one.  There  were  only  three  or  tar  of <&** 
at  first,  aud  their  districts  were  necessarily  large-  Jt » to  l" ‘ L . 

eucu  gained  iu  intercourse  with  Nouconfonuist  school  »*“?* 
we  may  attribute  the  curiously  iutimate  knowledge  of  rdigiu , 
which  furnished  the  material  for  some  of  his  kwn  though 
onrrnl  sarcasms.  The  Bdiscatlo.  Art  of  H7ft  *kich  ***?£ 
iKhuini.lr.Uvo  ajatem.  abolished  denominational  ^ 

greatly  reduced  the  otca  assigned  to  a single  inspec  Wt . 
charge  of  the  district  of  Westminster,  aud  wniaunri  to i thri  «**  « • J 
hi*  resignation,  taking  also  an  occasional  share  n {jJ5«a 

training  college*  for  teachers,  and  in  conferences  at  thi 
His  letters,  issim,  show  that  MM  or  the  routine  win <•  < gj} 
upon  him  wm  distasteful,  aud  that  he  was  glad  * 
assistant  much  of  the  duty  of  individual  exanuuati^aud  the 
up  of  schedules  aud  return*.  But  the  influence-  he  cows. 

on  the  Department,  and  on  the  primary  education  oftbc  " ^ 

try.  was  indirectly  far  greater  than  is  generally  ““PF0^*  11  Tl,|ur0 
rr*]K>rU,  of  which  more  than  twenty  were  coikc  ^ 

by  his  friend  and  official  chief,  «T 

8*udford,  attracted,  by  reason  of  their  freshness  w piut 

ranch  more  of  public  attention  than  U usu  By  ^^fctfaaof 
book  literature  ; and  hi*  high  aims,  and  ff<<l  jB 

the  efforts  and  difficulties  of  the  teachers,  had  a TJ™"k  Ul0  w»r  t* 
raising  the  tone  of  elementary  education,  and  iu  cf 

improvement.  In  particular,  lie  insisted  on  \\*  awta***! 

school  education,  on  literature  aud  tlie  •huroaniU  . . 

from  the  collection  of  scraps  of  information  an  u^esuiy  8 

and  he  sought  to  impress  all  the  young  teachers  j ^ obtain 

broader  meutnl  cultivation  than  was  *^,U.  ' JTdwelt  often  b"‘* 
the  Government  certificate.  In  hi*  rep°rt*  * * . ^inisKtive 

forcibly  on  the  place  which  the  study  of  the  He 

formularies  of  the  churches,  ought  to  hold  in  * * 
nrpnl  that  beside.  th€  relieiou.  end  moral  Sh.tr.BKrt 

1.*  it  had  . literary  vain.  of  if  own,  and  ^ 

in  the  hand,  ore.  or  the  clamantary  tnachrt  for  “P™  h 
refining  and  .ularying  ilia  thoughts  ,^'ooremnw"1  H 

On  three  occasions  Arnold  was  asked  to  ass  cow 

making  sjiecial  inquiries  into  the  stain  of  oca  as  tiff 

tries.  The*  dut*s  were  specially 

did  as  a relief  from  tlie  monotony  of  nebool  P*-  whok  subject  of 
as  opportunities  for  taking  a wider  survey  0 ...  a.,j  national  > 
education,  and  for  eipnw-mg  hia  vdawa  on  pn  I ^ fw  tin 
aim*  a*  well  as  administrative  detail.-  in  1 ' m* 

rinke  of  Newcastle's  Commisaii'n  a report  wlvrcn  „■«  X*“ 

printed  in  a volume  eutitled  Cnpn/nr  Aifncrtum  eraplmol 

,,/M  ./  Holland  and  Hmtrrland  In  *“  '.eUr 

as  assistant-commissioner  hy  the  Schools  Iml  > BU|^.|^aUy  r" 
Isuvl  Taunton  ; and  his  re|..rt  on  tbU  subject  ™ » * Osl.w*' 
Tinted  under  the  title  JWoeis  ««■*  to 

wenty  years  later  he  was  aent  hy  the  Bdncatto  . the 

iiecial  inquiries  on  certs-un  Bjwcified  p°*PM  1-.^  3t  fcho-’i'- 

:*tu»  and  training  of  teiu'hers  and  cowjmuory^^ mfwmry  PV* 

■he  result  of  this  investigation  appeared  **  » P ^ 

&8fl.  He  also  contribute!  the  chapter  r 

olumc  of  Mr  Humphry  Ward's  Reign  WV*u~n  t *se  hictevy  811 , 
All  them?  report*  form  substantial  contnbutw  ljl3!rt«d 

iterature  of  education  iu  the  Victorian  ago-  ■> 
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a pension  of  £2o0  was  conferred  on  him  in  recognition  of 
hw  htcmcy  merits.  In  the  same  year  ho  went  to  the 
United  States  on  a lectnring  tour,  and  again  in  1886,  his 
mbfecte being  “Emerson” and  the  “ Principle  and  Value  of 
Number*.  The  success  of  these  lectures,  though  they  were 

admirable  m matter  and  form,  was  marred  hy  the  lecturer's 
- lack  of  experience  in  delivery.  It  is  sufficient,  further,  to 
say  that  Culture  and  Anarehg  appeared  in  1869;  Si  Paul 
<tnd  ProteUantism,  1870;  Friend,/, ip,  Garland,  1871- 
Literature  and  Dogma,  1873  ; God  ami  the  BMt,  1875  • 
on  Chmrrh  and  Rebellion,  1877;  .1 tired  Buagi 
******'  lm>  and  on  America, 

M the  ^ of  these,  embodying 
as  they  did  Arnolds  views  of  theological  and  polemical 
subjects,  attracted  much  attention  at  the  time  of  their 
publication  owing  to  the  state  of  the  intellectual  atmo- 
sphere at  the  moment ; but  it  is  doubtful,  perluuw,  whether 
they  will  be  greatly  considered  in  the  near  future.  Many 
severe  things  have  been  said,  and  will  be  said,  concerning 
the  inadequacy  of  poets  like  Coleridge  and  Wordsworth 
when  confronting  subjects  of  a theological  or  philosophical 
kind.  Wordsworth’s  High  Church  Pantheism  and  Cole- 
ndgo  a disquisitions  on  the  Logos  seem  farther  removed 
from  the  speculations  of  to-day  than  do  the  dreams  of 
Lucretius.  But  these  two  great  writers  lived  before  the 
days  of  modern  science.  Arnold,  living  only  a few  years 
later,  came  at  a transition  period  when  the  winds  of 
tyrannous  knowledge  had  blown  off  the  protecting  roof 
that  had  covered  the  centuries  before,  but  when  time  and 
much  labour  were  needed  to  build  another  roof  of  new 
materials— a period  when  it  was  impossible  for  the  poet 
to  enjoy  either  the  quietism  of  High  Church  Pantheism 
in  which  Wordsworth  had  basked,  or  the  sheltering  pro- 
tection of  German  metaphysics  under  which  Coleridge  had 
preached  a period,  nevertheless,  when  the  wonderful  reve- 
lations of  science  were  still  too  raw,  too  cold  and  hard,  to 
wtisfy  the  yearnings  of  the  poetic  soul.  Objectionable  as 
Arnold’s  rationalizing  criticism  was  to  contemporary  ortho- 
doxy,  and  questionable  as  was  his  equipment  in  point  of 
theological  learning,  his  spirituality  of  outlook  and  ethical 
purpose  were  not  to  be  denied.  Yet  it  is  not  Arnold’s 
views  that  have  become  current  coin  so  much  as  his  literary 
l>hraae8— -his  craving  for  “ culture  ” and  “ sweetness  anil 
light,”  his  contempt  for  “ the  dissidence  of  Dissent  and  the 
Protestantism  of  the  Protestant  religion,”  his  “stream  of 
tendency  not  ourselves  making  for  righteousness,”  his 
classification  of  “ Philistines  and  barbarians  " — and  so  forth. 
His  death,  at  Liverpool,  of  heart  failure,  15th  April  1888, 
was  sudden  and  quite  unexpected. 

Arnold  was  a prominent  figure  in  that  great  galaxy  of 
V ictorian  jioets  who  were  working  simultaneously — Tenny- 
son, Browning,  Rossetti,  William  Morris  and  Mr  Swin- 
burne —poets  between  whom  there  was  at  least  this  con- 
necting link,  that  the  quest  of  all  of  them  was  the  old- 
fashioned  poetical  quest  of  the  beautiful.  Beauty  was 
their  watchword,  as  it  had  been  the  watchword  of  their 
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often,  and  have  exercised  marked  influence  on  aubsequent  change* 
f1 . controversies.  One  great  purptme  underlie*  them  all.  It  i»  to 
bring  home  to  the  English  people  a conviction  that  education  ought 
to  be  a national  concern,  that  it  should  not  Iw  left  entirely  to  local, 
or  private,  or  irraapoaaible  initiative,  that  the  watchful  jealousy  so 
img  shown  by  Liberals,  ami  especially  by  Nonconformist.*,  in  regard 
to  State  action  was  a grave  practical  mistake,  and  that  in  an  enlight- 
eneii  democracy,  animated  by  a progressive  spirit  and  nobio  and 
generous  ideals,  it  was  the  part  of  wisdom  to  invoke  the  collective 
power  of  the  State  to  give  effect  to  those  ideals.  To  tbi*  theme  lie 
constantly  nsenrred  in  hi*  essays,  article*,  and  official  reports.  “ Pom 
miiuin  rst  ntce&Mrium,  One  thing  is  needful ; organize  your  secondary 
•ilucatlon.  Thfa  is  an  object  not  yet  fully  attained  ; but  the  influ- 
ence of  his  stimulating  apj«aU  to  the  intelligence  and  conscience  of 
* countrymen,  am)  the  practical  value  of  many  of  his  detailed  sug- 
gest tons,  ore  likely  to  be  more  and  wore  fully  recognized. 


immediate  predecessors— Wordsworth,  Coleridge,  Keats, 
Shelley,  and  Byron.  That  this  group  of  early  19th 
century  poets  nught  be  divided  into  two— those  whose 
primary  quest  was  physical  beauty,  and  those  whose 
j primary  quest  was  moral  beauty— U no  doubt  true  ' Still 
■n  so  far  as  beauty  was  their  quest  they  were  all  akin.’ 
And  so  with  the  Victorian  group  to  which  Arnold 
belonged.  As  to  the  position  which  he  takes  among  them 
I V—rS'  ,nt'"'ss“rllJ'  v»ry  On  the  whole,  our  opinion 
I is  that  his  place  in  the  group  will  be  below  all  the 
others.  The  question  as  to  whether  he  was  primarily  a 
poet  or  a pr.jmteur  Ills  been  often  asked.  If  we  were 
to  try  to  answer  that  question  here,  we  should  have  to 
etuunine  his  i*ietry  in  detail— we  should  have  to  inquire 
whether  his  primary  impulse  of  expression  was  Pi  seixe 
upon  the  innate  suggestive  power  of  words,  or  whether 
his  primary  impulse  was  to  rely  upon  the  logical  power  of 
the  sentence.  In  nobility  of  temper,  in  clearness  of  state- 
ment, ami  especially  in  descriptive  power,  he  is  beyond 
1 anise.  But  intellect,  judgment,  culture,  and  study  of 
great  poets  may  do  much  towards  enabling  a prose-writer 
to  write  what  must  needs  la!  called  good  poetry.  What 
they  cannot  enable  him  to  do  is  to  produce  those  magical 
effects  which  poets  of  the  rarer  kind  can  achieve  by  seizing 
that  mysterious,  suggestivu  |jower  of  words  which  is  far 
beyond  all  mere  statement.  Notwithstanding  the  exquisite 
work  that  Arnold  has  left  t>ehind  him,  some  critics  lrnvn 
come  to  the  conclusion  that  his  primary  impulse  in  expres- 
sion wins  that  of  the  {locticafly-miniied  prvsateur  rather 
than  that  of  tho  Ixirn  poet.  And  this  has  been  said  by 
some  who  nevertheless  deeply  admire  poems  like  “The 
-Scholar  Gypsy,  “Thyrsis,"  “The  Forsaken  Merman,” 

“ Hover  Beach,”  “ Heine’s  Grave,”  “ Rugby  Chapel,"  “ The 
Grande  Chartreuse,”  “Sohrab  and  Kustum,”  “The  Sick 
King  in  Bokhara,”  ‘•Tristram  and  Iseult,”  Ac.  We  need 
not  go  nearly  so  far  as  that.  But  it  would  seem  that  a 
man  may  show  all  the  endowments  of  a poet  save  one, 
and  that  one  the  most  essential — tho  instinctive  mastery 
over  metrical  effects. 

In  all  literary  expression  there  are  two  kinds  of  em- 
phasis, the  emphasis  of  sound  and  the  emphasis  of  sense. 
Indeed  the  difference  between  those  who  have  and  those 
who  have  not  the  true  rhythmic  instinct  is  that,  while  the 
former  have  the  innate  faculty  of  making  the  emphasis  of 
sound  and  the  emphasis  of  sense  meet  and  strengthen  each 
other,  the  latter  ure  without  that  faculty.  But  so  imper- 
fect i-s  the  human  inind  that  it  can  rarely  apprehend  or 
grasp  simultaneously  these  two  kinds  of  emphasis.  While 
to  the  born  prosateur  the  emphasis  of  sense  comes  first,  and 
refuses  to  be  more  than  partially  conditioned  by  the  em- 
phasis of  sound,  to  the  born  poet  the  emphasis  of  sound 
comes  first,  and  sometimes  will,  even  as  in  the  case  of 
Shelley,  revolt  against  the  tyranny  of  the  emphasis  of  sense. 
Perhaps  the  very  origin  of  the  old  quantitative  metres 
was  the  desire  to  make  these  two  kinds  of  emphasis  meet 
in  the  same  syllable.  In  manipulating  their  quantita- 
tive metrical  system  the  Greeks  had  facilities  for  bring- 
ing one  kind  of  emphasis  into  harmony  with  the  other 
such  as  are  unknown  to  writers  in  accentuated  metres. 
This  accounts  for  the  measureless  superiority  of  Greek 
poetry  in  verbal  melody  as  well  as  in  general  harmonic 
i scheme  to  all  the  poetry  of  the  modern  world.  In  writers 
, so  diverse  in  many  ways  as  Homer,  A&chylua,  Sophocles, 

1 Pimlar,  Sappho,  the  harmony  between  the  emphasis  of 
sound  and  the  emphasis  of  sense  is  so  complete  that  each 
of  these  kinds  of  emphasis  seems  always  begetting,  yet 
always  born  of  the  other.  When  in  Europe  the  quantita- 
tive meaqures  were  su|)erKeded  by  the  accentuated  measures 
a reminiscence  was  naturally  and  inevitably  left  behind 
i of  the  old  system  ; and  the  result  has  been,  in  the  English 
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language  at  least,  that  no  really  great  line  can  be  written  I 
in  which  the  emphasis  of  accent,  the  emphasis  of  quantity, 
and  the  emphasis  of  sense,  do  not  meet  on  the  wune 
sellable.  Whenever  this  junction  does  not  take  place  the  | 
weaker  line,  or  lines,  are  always  introduced,  not  for  make- 
shift purposes,  hut  for  variety,  as  in  the  finest  lines  of 
Milton  and  Wordsworth.  Wordsworth  no  doubt  seems 
to  have  hart  a theory  that  the  accent  of  certain  words, 
mch  aa  ‘‘without,”  “within,”  *c.,  could  Ik  dUturbed  in 
an  iambic  lino  ; but  in  his  best  work  he  does  not  act  upon 
his  theory,  and  endeavours  most  successfully  to  make  the 
emphasis'  of  accent,  of  quantity,  and  of  sense  meet.  It 
might  not  l*j  well  for  a |*>ein  to  contain  an  entire  sequence 
of  such  }»rfect  lines  as 

“ I thought  of  Chattorton,  the  marvellous  boy,” 

“Thy  soul  was  like  a star  and  dwelt  apart," 
for  then  the  metricist’a  art  would  declare  itself  too  loudly 
and  weaken  the  imaginative  strength  of  the  picture.  Hut 
such  lines  should  no  doubt  form  the  boms  of  the  poem, 
and  weaker  lines— lines  in  which  there  is  no  such  com- 
bination of  the  three  kiml*  of  emphasis  — should  be 
sparingly  used,  and  never  used  for  make-shift  purposes. 
Now,  neither  by  instinct  nor  by  critical  study  was  Arnold 
ever  able  to  apprehend  this  law  of  prosody.  If  he  does 
write  a line  of  the  first  order,  metrically  speaking,  he 
seems  to  do  so  by  accident.  Such  weak  lines  as  these  are 
constantly  occurring — 

u The  jwet,  to  whow  mighty  heart 
Heaven  doth  a quicker  pnlso  impart, 

SuIhIui  h that  energy  to  w*an 
Not  bis  own  course,  but  that  of  man." 


Much  has  been  said  alwuit  what  is  called  the  “ Greek 
tenqier  r of  Matthew  Arnold’s  inuse.  A goml  deal  depends 
ujwn  what  is  meant  by  the  Hellenic  spirit.  Hut  if  the  Greek 
temper  expresses  itself,  as  is  generally  supposed,  in  the 
sweet  acceptance  ami  melodious  utterance  of  the  l»eauty  of 
the  world  as  it  is,  accepting  that  beauty  without  inquiring 
as  to  what  it  means  and  as  to  whither  it  goes,  it  is  difficult 
to  see  whore  in  Arnold’s  j»oetry  this  temjier  declares  itself. 
Surely  it  is  not  in  Em/*rinr?r-*  on  Etna , and  surely  it 
is  not  in  J/cto/ac.  If  there  is  a poem  of  his  in  which 

one  would  expect  to  find  the  joyous  acceptance  of  life 
a|iart  from  questionings  al*>ut  the  civilization  in  which 
the  poet  finds  himself  environed  (its  hopes,  its  fears, 
its  aspirations,  and  its  failures) — such  questionings,  in 
short,  as  wen;  for  ever  vexing  Arnold’s  soul — it  would  i 
lw  in  “The  Scholar  Gypsy,”  a |>oem  in  which  the  poet  | 
tries  to  throw  himself  into  the  mood  of  a “Romany 
11  ye.”  The  great  attraction  of  the  gypsies  to  Englishmen 
of  a certain  teni|>erament  is  that  they  alone  seem  to  feel  j 
the  joyous  acceptance  of  life  which  is  supposed  to  be 
s|>ccia!ly  Greek.  Hence  it  would  have  been  but  reason-  i 
aide  to  look,  if  anywhere,  for  the  expression  of  Arnold's  | 
Greek  temper  in  a poem  which  sets  out  to  describe  the 
feelings  of  the  student  who,  according  to  Glanville's  story, 
left  Oxford  to  wander  over  England  with  the  Romania. 
Hut  instead  of  this  we  get  the  old  fretting  al*>ut  the 
unsatisfactoriness  of  modern  civilization.  Glanville’s  Ox-  I 
ford  student,  whose  story  is  glanced  at  now  and  a pi  in  in 
the  poem,  flits  al>out  in  the  scenery  like  a cloud-shadow  I 
on  the  grass ; but  the  way  in  which  Arnold  contrives  to 
avoid  giving  US  the  faintest  idea  either  dramatic  or  pictorial 
of  the  student  about  whom  he  talks  so  much,  ami  about 
the  gypsies  with  whom  the  student  lived,  is  one  of  the 
most  singular  feats  in  poetry.  The  reflections  which  come 
t«>  a young  Oxonian  lying  on  the  grass  and  longing  to 
escape  life’s  fitful  fever  without  shuffling  off  this  mortal 
coil  are,  no  doubt,  U-uutiful  reflections  beautifully  ex- 
pressed, but  tin*  temjier  they  show  is  the  very  opposite  of 


the  Greek.  To  say  this  is  not  in  the  least  to  dis{»rap> 
Arnold.  “ A man  is  more  like  the  age  in  which  be  lim,’ 
says  the  Chinese  aphorism,  “than  he  is  like  his  »vra 
father  and  mother,”  and  Arnold’s  polemical  writing*  alone 
are  sufficient  to  show  that  the  waters  of  life  Ik  drank 
were  from  fountains  distilled,  seven  times  distilled,  at  the 
topmost  slojio  of  19th-century  civilization.  Mr  deorge 
Meredith’s  “Old  Chartist"  exhibits  far  more  of  the  temper 
of  acceptance  than  does  any  jmem  by  Matthew  Arnold. 

His  most  famous  critical  dictum  is  that  poetry  » a 
•*  criticism  of  life.”  What  he  seems  to  have  meant  is  that 
noctry  is  the  crowning  fruit  of  a criticism  of  life i ' t*,at 
just  as  the  poet’s  metrical  effects  are  and  must  be  the 
result  of  a thousand  semi-conscious  generalization*  njH>n 
the  laws  of  cause  and  effect  in  metric  art,  so  the  l*autiful 
things  he  says  a1*mt  life  and  the  beautiful  pictures  be 
mints  of  life  are  the  result  of  his  generalizations  upon  life 
as  he  passes  through  it,  and  consequently  that  the  nine 
of  his  poetry  consists  in  the  beauty  and  the  truth  of  hw 
generalizations.  Hut  this  is  saying  no  more  than  u 
in  the  line — 

“ Rien  n'est  beau  qne  Is  vrai ; Is  vrai  seal  cst  aimibl*"- 

or  in  the  still  more  famous  lines— 

“ ‘ Beauty  is  truth,  troth  Iwanty,'— thst  u si) 

Ye  know  on  earth,  and  all  ye  need  to  know. 

To  suppose  that  Arnold  confounded  the  poet  with  tbj 
writer  of  /icmcm  would  be  absurd.  Act,  hating  ...  . 
that  poetry  consist*  of  generalisations  on _ human  Me, 
reading  pnitry  ho  kept  on  the  watch  for  those 
lions,  and  at  lost  seemed  to  think  that  . j 

the  more  they  are  hidden  tKhind  the  dramatic  acuoo, »» 
the  more  unmistakably  they  are  intnided n» 
lions,  the  better.  For  msunce  m one  of  h“  7“^,  of 
quotes  those  lines  from  the  “Chanson  de  RoW 
Turoldua,  where  Roland,  mortally  wounded,  1“J» 
down  under  a pine-tree  with  his  face  turned  team*  S|.in 
and  the  enemy,  and  begins  to  call  iWl 

tnembrancc ; all  the  lands  which  his  t.»  " ' ^ 

pleasant  France,  and  the  men  of  lus  Imragc, 
magne,  his  liego  lord,  who  nourished  him  - 


“ Do  nlnsurs  dwre*  k wmembwr  li  pn*t» 

I)c  Untea  terra  cuma  li  here  cnnquwt. 

|)e  dales  France,  dc*  liume*  de  Min  W|» 

De  Carlemsgne  sun  aeigaor  ki  1 norm. 

“That,”  says  Arnold,  “m  primtive  woHg 
with  an  undeniable  poetic  quality  of  1 • ]lf 

much  jiraiae,  and  such  praise  is  sufficien  ‘ .j^, 

contrasts  it  with  a famous  jHwrage  in  ICnni'topd"' 
passage  which  lias  lieen  quoted  in  - wrJ 
Ilriianmca  (see  Art.  I’octkv,  in*vd  (» 

opposite  purjKiae  to  that  of  Arnold  -"M  . 10 

show  how  the  epic  poet,  leaving 
act  as  chorus,  weakens  the  .J,  ]Wt,  niter 

IKsaage  in  the  Iliad  (iiL  24J4)  comment*  ® 

Helen's  pathetic  mention  of  her  twotner 
the  causes  of  their  absence,  ‘ crj  **  - tem»enoe1  il* 

ulize.M  upon  the  impotence  of  hum  darkw**5  ',l 

impotence  even  of  human  love,  to  pi  •«pemU  I)r 

which  the  web  of  human  fate  1*  woven. 

Hawtrey’a  translation : — 

«,  <piro'  toiH  a*  tfn 

l A«dWaw,  ««•. 

So  said  she ; they  long  qn,^hf'*l^u*iX’l^*”‘” 

There,  in  their  own  dear  land,  then  ^ 

“ We  are  here,”  says  Arnold,  “ in  d„c  ««* 

order  of  jwotry  altogether ; here  t»  *§  Jjvrt  g,  Us- 
supreme  praise  as  that  which  A • ? have  a®}’ 

cLuon  df  Roland.  Tf  our  words  are  to 
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meaning,  if  our  judgment#  are  to  have  any  solidity,  wo 
must  not  heap  that  supreme  praise  upon  |K>etry  of  an 
order  immeasurably  inferior.”  He  does  not  see  that  the 
two  passages  cannot  properly  be  coui|iared  at  alL  In  tho 
one  case  the  poet  gives  us  a dramatic  picture;  in  the 
other,  a comment  on  a dramatic  picture. 

Perhaps,  indeed,  the  place  Arnold  held  and  still  holds 
as  a critic  is  due  more  to  his  exquisite  felicity  in  express- 
ing his  views  than  to  the  penetration  of  his  criticism. 
Nothing  can  exceed  the  easy  grace  of  his  prose  at  the  best. 
It  is  conversational  and  yet  absolutely  exact  in  the  struc- 
ture of  the  sentences ; and  in  spite  of  every  vagary,  his 
distinguishing  note  is  urbanity.  Keen-edged  as  his  satire 
could  In*,  his  writing  for  the  most  jiart  is  as  urbane  as 
Addison’s  own.  His  influence  on  contemporary  criticism 
and  contemporary  ideals  was  considerable,  and  generally 
wholesome.  His  insistence  on  the  necessity  of  looking 
at  “the  thing  in  itself,”  and  the  need  for  acquainting 
oneself  with  44  the  best  that  has  been  thought  and  said  in 
the  world,”  gave  a new  stimulus  alike  to  originality  and 
industry  in  criticism  ; and  in  his  own  selection  of  subjects 
— such  as  Jjubert,  or  the  de  G wring — he  opened  a new 
world  to  a larger  class  of  the  better  sort  of  readers, 
exercising  in  this  respect  an  awakening  influence  in  his 
own  time  akin  to  that  of  Walter  Piter  a few  years  after- 
wards. The  comparison  with  Pater  might  indcwl  be  pressed 
further,  and  yet  too  far.  Both  wen?  essentially  products 
of  Oxford.  But  Arnold,  whose  description  of  that  “ home 
of  lost  causes,  and  forsaken  beliefs,  and  unpopular  names, 
and  impossible  loyalties,”  is  in  itself  almost  a poem,  had 
a classical  austerity  in  his  style  that  savoured  more  inti- 
mately of  Oxford  tradition,  and  an  ethical  earnestness 
even  in  his  most  flippant  moments  which  kept  him  not- 
ably aloof  from  the  more  sensuous  school  of  aesthetics. 

(t.  w.-d.) 

Arnstadt,  a town  and  watering-place  of  Germany, 
in  the  principality  of  Schwarzburg-Sonderehausen,  14 
miles  by  rail  S.S.W.  from  Erfurt,  on  the  river  Gera.  The 
church  of  Our  Lady  was  restored  in  1884-86.  Its  manu- 
factures embrace  gloves,  shoes,  iron  safes,  confectionery, 
and  especially  laser  and  market -gardening.  Arnstadt 
possesses  an  industrial  school,  ami  is  much  frequented  in 
summer  for  its  saline  and  other  baths.  It  dates  back  to 
the  8th  century.  Population  (1885),  11,537;  (1895), 
13,595;  (1900),  14,413. 

Arques,  a town  and  railway  station,  arrondissement 
»f  St  Omer,  department  of  Pas-de-Calais,  France,  37  miles 
in  direct  line  N.W.  of  Arras.  Near  Arque-s  on  the  Canal 
de  NeuffossAs,  is  tho  Ascenseur  des  Fontinettes,  a great 
hydraulic  lift,  completed  in  1888,  by  which  canal  boots 
are  enabled  to  avoid  the  .series  of  locks  constructed  on  the 
slope  of  the  Fontinettes  hill,  to  connect  the  N eiiffoascs 
with  the  Aa,  at  a difference  of  level  of  about  40  feet. 
Population,  (1881),  2105;  (1891),  1972;  (1896),  2216, 
(comm.)  4355. 

Arrah,  a town  of  British  India,  headquarters  of 
Bhahaliad  district,  in  the  Patna  division  of  Bengal, 
situated  on  a navigable  canal  connecting  tho  river  Sonc 
with  the  Ganges.  It  is  a station  on  the  Fast  Indian 
railway,  368  miles  from  Calcutta.  In  1891  the  popula- 
tion was  46,905.  It  has  a high  school  with  over  400 
pupils.  Arrah  is  famous  for  an  incident  in  the  Mutiny, 
when  a dozen  Englishmen,  with  50  Sikhs,  defended  an 
ordinary  house  against  an  army  of  many  thousand 
insurgents.  A British  regiment,  despatched  to  their 
assistance  from  Dinapur,  was  disastrously  repulsed ; but 
they  were  ultimately  relieved,  after  eight  days’  continu- 
ous fighting,  by  a small  force  under  Major  (Sir  Vincent) 
Eyre. 
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Arran,  an  island  of  Buteshire,  Scotland,  situated 
in  the  Firth  of  Clyde.  The  area  is  165  square  miles. 
Agriculture  and  the  entertainment  of  summer  visitors  are 
the  principal  industries,  and  herrings,  haddocks,  whitings, 
and  lobsters  are  fished  ; in  1898  there  were  89  boats  in 
the  island,  manned  by  seventy-three  fishermen,  and  the 
value  of  the  catch  was  XI 220.  Them  is  an  oxtenaivc 
steamer  service  connecting  with  the  Caledonian  and 
Glasgow  and  South-Western  railways.  Many  improve- 
ments have  been  carried  out  in  the  princijwl  villages,  and 
lAmlash,  in  particular,  has  been  largely  extended.  Popu- 
lation (1901);  4779. 

Arras,  chief  town  of  department  POs-de- Calais, 
France,  109  miles  N.N.E.  of  Paris,  on  railway  from  Paris 
to  Dunkirk  and  Boulogne.  Amongst  public  buildings  to 
he  noted  arc  the  restored  HOtel  do  Ville,  the  H6pitai  St 
Jean,  and  tho  railway  station.  The  last-named  stamls  nt 
one  end  of  a fine  thoroughfare,  in  the  new  quarter  framed 
since  the  demolition  of  the  fortifications.  There  are  new 
boulevards,  and  statues  of  Vaub&n  and  of  the  Abbe 
Halluin  (d.  1895).  The  manufacture  of  oils,  especially 
poppy  oil,  and  artistic  and  other  metallurgical  work,  are 
now  the  leading  industries  while  textile  manufactures 
are  represented  chiefly  by  hosiery.  Population  (1876), 
21,689,  (comm.)  21,689;  (1886),  21,492;  (1896),  20,599, 
(comm.)  21,086;  (1901),  25,813. 

ArrasA.  See  Earnuu. 

Art  Galleries.  —An  art  gallery  epitomizes  so  many 
phases  of  human  thought  and  imagination  that  it  connotes 
much  more  than  a mere  collection  of  paintings.  In  its 
technical  and  esthetic  aspect  the  gallery  shows  the  treat- 
ment of  colour,  form,  and  composition.  In  its  historical 
aspect  we  find  the  true  portraits  of  great  men  of  the  jiast ; 
we  can  observe  their  habits  of  life,  their  manner*,  their 
dress,  the  architecture  of  their  times,  and  the  religious 
worship  of  the  period  in  which  they  lived.  Regarded 
collectively,  the  art  of  a country  epitomizes  the  whole 
development  of  the  people  that  produced  it.  Most  import- 
ant of  all  in  the  emotional  aspect  of  [minting,  which  must 
enter  lean  or  more  into  every  picture  worthy  of  notice. 
To  take  examples  from  the  British  National  Gallery : 
Pathos  in  its  mast  intense  degree  will  be  found  in  Francis’s 
44  Pietk  ” ; dignity  in  Velasquez'  portrait  of  Admiral  Pareja ; 
homeliness  in  Van  Eyck’s  portrait  of  Jan  Arnolfini  and  his 
wife ; the  interpretation  of  the  varying  moods  of  nature 
in  the  work  of  Turner  or  Hobbema  ; nothing  can  be  more 
devotional  than  the  canvases  of  Bellini  or  his  Umbrian 
contemporaries.  Bo  also  the  ruling  sentiments  of  man- 
kind— mysticism,  drama,  and  imagination  are  the  key- 
notes of  other  great  conceptions  of  the  artist.  All  this 
may  be  at  the  command  of  those  who  visit  the  art  gallery ; 
but  without  {uitience,  care,  and  study  the  higher  meaning 
will  be  lost  to  the  spectator.  The  picture  which  “ tells  its 
own  story  " is  often  the  least  didactic,  for  it  has  no  inner 
or  deeper  lesson  to  reveal ; it  gives  no  stimulus  or  training 
to  the  eye,  quick  as  that  orgHn  may  be — seynius  irritant 
ammo*  — to  translate  sight  into  thought.  In  brief,  the 
painter  asks  that  his  may  be  shared  as  much  as  pos- 
sible by  the  man  who  looks  at  the  painting — tho  art  above 
all  others  in  which  it  is  most  needful  to  share  the  master's 
spirit  if  his  work  is  to  be  fully  appreciated.  So,  too,  the 
art  gallery,  recalling  the  gentler  associations  of  the  past 
amidst  surroundings  of  harmonious  beauty  and  its  attend- 
ant sense  of  comfort,  is  essentially  a place  of  rest  for 
the  mind  and  eye.  In  the  more  famous  galleries  where 
the  wealth  of  [tainting*)  allows  a grouping  of  pictures 
according  to  their  resjxwtive  schools,  one  may  choose  the 
country,  the  epoch,  the  style,  or  even  the  emotion  best 
suited  to  one’s  taste.  According  to  this  theory,  though 
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imperfectly  realized  owing  to  the  paucity  of  examples,  the 
philosophic  influence  of  art  galleries  iB  becoming  more 
widely  extended ; and  in  its  further  development  will  be 
found  an  ever-growing  source  of  interest,  instruction,  and 
ucholarahip  to  the  community.  The  moat  suitable  method 
of  describing  art  galleries  is  to  classify  them  by  their 
types  and  contents,  rather  than  by  the  various  countries  to 
which  they  belong.  Thus  the  great  representative  galleries 
of  the  world  which  possess  works  of  every  school  are 
grouped  together,  followed  by  State  galleries  which  are 
not  remarkable  for  more  than  one  school  of  national  art. 
Municipal  galleries  are  divided  into  thoae  which  have 
general  collections,  and  those  which  are  notable  for  special 
collections.  Churches  which  have  good  paintings,  together 
with  those  which  are  now  secularized,  are  treated  separ- 
ately ; while  the  collections  in  the  Vatican  and  private  | 
houses  are  described  together.  The  remaining  galleries, 
such  os  the  Salon  or  the  Koval  Academy,  are  periodical  or 
commercial  in  character,  and  are  im|>ortant  in  the  develop-  i 
raent  of  modern  art. 


Jicir-th  YwUb*Vt,  B«rijr  ItaJUs.  1.  Tri*r*r>  School 

(l$th  ttbd  l#Uk  CMturitM) ; II.  ScImo).  Ac  ; 111, 

Tnscnji  School : IV,  KaH«  FlcwUb  ftchttni , V,  FACT*  rise 
«»■*  Ro4o*tw*«  SchCHjJ*  ; Vi.  Urobrk.n  Sclmal.  *r  ; VII 
Vco* r i;in  a/kI  Beot  ian  hnhooi*  ; VI II,  Paditta  and  Kjirly 
VefM-tUa  yclvool*  ; IX.  School*  Of  Lo«al»i.iil y aixl  Pnrms  : 
X.  notch  FU-uii-h  ScimnU  : XI,  thRch  nutj  Flnni^L 
tkhool*  ; XII,  Dutch  an«l  Scho-.ls  <Iw)ikUti* 

Uw  SVel  Collection! ; XIII,  (Mtc  Italian  ; XIV, 

S|Malsh  Bchnol;  XV.  (Icmun  School*;  XVI.  French 
Nli'Krf;  XVII,  French  School;  X V|ll,  old  BriUah 
»**•>■>! ; XIX,  03d  Bntmh  Schiad  ; XX,  llrlUM*  &H100) 
XXI,  Mod*rn  Brttlftb  hool.  XXII.  Turtxr  C«H*cUon; 

Hail.  Mhind^ocons ; Ka*!  VcaUbqlp,  Old 
Brttwh  School  ; Wort  Vc»Ub«V,  m,I  British  (HkwL 


The  collection*  moat  worthy  of  attention  are  the 
State  galleries  representative  of  international  achook 
Their  number  is  restricted,  not  more  than  a Suw 
dozen  being  in  the  very  first  rank.  Among  X,/Jenet  ^ 
these  the  British  National  Gallery  holds  a high  fat* f* 
place.  Though  the  collection  is  small  and aMtloa*1 
modem,  having  been  founded  in  1824  by  tbe 
acquisition  of  the  Angerstein  pictures,  it  is  among  tbe 
most  representative  of  State  galleries.  Its  accession*  are 
governed  by  the  parliamentary  grant  of  £5000  to  £10,000 
a year,  a sum  which  has  occaudonally  been  enlarged  to 
permit  special  purchases.  Thun,  in  1871,  the  Peel  collec- 
tion of  seventy-seven  pictures  was  bought  for  £75,000, 
and  in  1885  the  Ansidei  Madonna  (Raffaelle)  and  ^an 
Dvck's  portrait  of  Charles  1.  were  bought,  the  one  for 
£70,000  and  the  other  for  £ 1 7,500.  Ini  *90  tbe  Govern- 
ment gave  £25,000  to  meet  a gift  of  £30,000  made  \>j 
three  gentlemen  to  acquire  three  portrait*  by  Moroni, 
Velasquez,  and  Holt>em.  The  most  important  gifts  wtre 
the  Vernon  gift  in  1847,  the  Turner  bequest  in  1850,  awl 


Fio,  1.— Plan  of  thn  National  GolWryr,  I^ondon. 

the  Mynnc -Ellis  legacy  in  1876.  The  gallery  contains  1 and  the  methods  of  exhibition  make  this  one  of  the 
very  few  poor  works,  ami  all  schools  are  well  represented  pleasant  galleries  on  the  Continent.  \iei»na  d**5  e 
with  the  sole  exception  of  the  French  .school.  This,  how  ] Im,>erial  Gallery,  a collection  which  in  point  of  w®1" 
e\er.  rein  Is.*  amply  studied  at  Hertford  House,  which,  ^ cannot  he  considered  large,  as  there  are*  not  more  to'1 
besides  Hutch,  S|«ush,  and  British  pictures  of  the  highest  I 1700  pictures.  This,  however,  is  in  itself  » 
value,  contain.**  twenty  example*  of  Greuxe,  fifteen  by  l’ater,  like  the  wise  provision  enabling  the  English  authorttie* 
nineteen  by  Boucher,  eleven  by  Watteau,  and  fifteen  by  dispose  of  picture*  4‘  unfit  for  the  collection,  or 
MeiBsonier.  The  Koval  Gallery  at  Berlin  (Old  .Museum),  required * (19  and  20  Viet  c.  29).  It  avoids  the  WW* 
like  the  British  National  Gallery,  is  remarkable  for  it«  multiplication  of  canvases,  and  the  overcrowding  so  nottc^ 
variety  of  school*  and  (aintera,  and  for  the  select  type  of  able  in  many  Italian  galleries  where  firsbrate  picture*  a*®* 
pictures  shown  During  the  lost  twenty. five  years  of  the  too  high  to  1*  examined.  Thus  the  Vienne*  p™* 
l«th  century,  the  development  of  this  collection  was  even  besides  the  intrinsic  value  of  its  pictures  (Albert  Puref 
I'lT.r'r,  tha,n  of  ,Ul’  EnBli“h  g»Hery.  Italian  chief  work  is  there),  is  admirably  adapted  for  study 


, ".-*1  iwcniy  nve  years  of  tno  too  high  to  be  examined.  Jims  me  t;  ■ 

l9th  ccn3.u.rJ’'  «h*  development  of  this  collection  was  even  besides  the  intrinsic  value  of  its  pictures  (Albert  Purer 
more  Striking  than  that  of  the  English  gallery.  Italian  chief  work  is  there),  is  admirably  adapted  for  study 
till b 7 ?;*"[!’ - , >rc  »!«•“«)•  nnnierous.thoitgheverv.la.st  gallery  in  Russia  (St.  Petersburg,  HenuiUgc)»« 
,he  £J.r“'“1>  - elsewhere)  is  really  well  made  entirely  by  royal  efforts,  having  l.ou  f.«^ 

L " considerable is  well  Peter  the  Great,  and  much  enlarged  by  the 

intern  iti-  1 ) l " r"u'n  cjlI'itaLs  have  cnlh-ctions  of  Catharine.  It  contains  the  collections  of  C root,  ' 

on,aw  i.TL,.  o ’*!:  Drcs.le'1  and  Munich.  n.e  and  Walla:, le.  There*  am  about  1*00  works,  the  *hx,l 


fornuTi.  f.evw...  * . t ...  . i ire  ami  vuuiiolc.  There  are  aooui  , tlwin! 

S „ “n““  ?r  S!t  ' '-'facile,  a I of  Flanders  and  Italy  teing  of  signal  ment;  and 

ta  m J ,“  k O th'«t  ‘here  is  a tendency  am  at  least  thirtytive  genuine,  examples  by 

r'  7't  l,v  «'“»*  The  French  collreUion  (tarn  Palace,  Paris. 

example*,  of  „1|  hc^ U « Ll  '’’“.‘i  <'  Pinnkothek) l,a»  most  important  of  all.  In  I WO  it  was  un.IouMoJ'l^^ 


,1„  of  if,:  „ T • r \ ■ ha»  most  in,, ...runt  of  all. 

'■  " ..a'  L'  K ■ " }aTXm-  !*«=  ' Se-ronn  school  tirst  irallerv  in  Enrol. 


ta-ing  partienlarlj  noiiccabh*. 


:hc  South  German  school  Hrat  gallery  in  Euro].*,  but  its  supremacy  has  wm* 
JC  arrungirnent  is  gra.l,  menaced  by  other  establishments  where  »cgoi*itn»» 


art  g a 

made  more  frequently  and  with  greater  care,  and  where 
the  system  of  classification  is  such  that  the  value  of  the 
pictures  is  enhanced  rather  than  diminished  by  their  dis- 
play. In  1900  it  was  partly  rearranged  with  great  effect. 
The  feature  of  the  Louvro  is  tho  Salon  Carr*,  a room  in 
which  the  sup|»sed  finest  canvases  in  the  collection  are 
kept  together,  pictures  of  world-wide  fame,  representing 
all  schools.  It  is  now  generally  accepted  that  this  system 
of  selection  not  only  lowers  the  standard  of  individual 
schools  elsewhere  by  withdrawing  their  best  pictures,  but 
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does  not  add  to  the  (esthetic  or  educational  value  of  the 
masterpieces  themselves.  In  Florence  the  Tribuna  of  tho 
Uflia  gallery  IS  a similar  case  in  joint,  while  in  London 
the  danger  that  such  a central  gallery  should  be  made 
within  the  national  collection  panned  away  thirty  yearn  ago. 
Probably  the  two  moat  widely  known  pictures  in  the  Louvre 
arc  Watteau’s  second  “ Emb&rquement  pour  Cythfere" 
and  the  “ Mona  Lisa,”  a portrait  by  Leonardo  da  Vinci, 
but  each  achool  has  many  unique  examples.  The  original 
< drawings  should  bo  noted,  being  of  equal  importance  to 


I. 


_Mod«n_S<k1*rf 


CaV  XI 


ICakVB 


XI 

KfOnHuli 


vn-  I Vi 

Mods  mi  SctftoJ  I MsrJerd  Sctont 


xm 

firfhrrlMulh 


XIV 

Nrtlirrlanda 


'nivuXVI1 


Nfflketrbft 


II. 


Copying  Rooms 


Work  rooms  for  restoration  etc 


Korean 


Gal  ten* 


Drawings 


Studies  and 


Fra.  i.  —Flan  of  the  first  sat!  teComl  floors  of  Hie  Irap«ri&l  GiHffy,  Vienna. 


r 

mmrnmm 

ri 

Main 

J 

the  collection  preserved  at  tho  British  Museum.  The  last  ' 
collection  to  be  mentioned  under  this  heading  is  that  ; 
known  as  the  Iloyal  Galleries  in  Florence,  housed  in  the 
Pitti  and  Uffizi  palaces.  In  some  ways  this  collection 
does  not  represent  general  painting  sufficiently  to  justify 
its  inclusion  with  the  galleries  of  Berlin,  Paris,  and 
London.  On  the  other  hand,  the  great  number  of  Italian 
pictures  of  vital  importance  to  the  history  of  international 
art  makes  this  one  of  the  finest  existing  collections.  The 
two  great  palaces,  dating  from  the  15th  and  10th  cen- 
turies, are  joined  together  and  contain  the  Medici  pictures. 
They  form  the  largest  gallery  in  the  world,  and  though 
many  of  the  rooms  are  small  and  badly  lighted,  and  1 
although  many  paintings  have  suffered  from  thoughtless 
restoration,  there  is  a charm  and  attraction  which  certainly  ! 


make  them  the  most  popular  galleries  in  Europe.  The 
Pitti  has  ten  Raffaellcs,  and  excellent  examples  of  Andrea 
del  Sarto,  Giorgione,  and  Perugino.  The  Ulfixi  is  more 
representative  of  non-Italian  schools,  but  is  best  known 
for  its  works  by  Botticelli,  Leonardo  da  Vinci,  Michael 
Angelo,  and  Sodoraa,  the  schools  of  Tuscany  and  Umbria 
forming  the  bulk  of  both  collections.  Admission  to  tho 
galleries  is  by  payment,  and  tho  small  income  derived  from 
this  source  (in  1890  all  the  galleries  and  museums  in 
Florence  only  received  £4000)  is  devoted  to  maintaining 
and  enlarging  the  collections. 

As  to  the  ground  plans  of  the  National  Gallery,  London 
(Fig.  1),  and  of  tho  Imperial  Gallery  at  Vienna  (Fig.  2), 
it  will  be  observed  that  while  the  former  has  the  ad- 
vantage of  uniform  top-light,  the  new  galleries  at  Vienna 
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possess  the  most  ample  facilities  for  minute  classification, 
small  rooms  or  “ cabinets  ” opening  from  each  large  room. 
Special  rooms  are  also  provided  for  drawings  and  water- 
colours,  while  spec iit  1 ranges  of  rooms  are  used  by  copyists 
and  those  responsible  for  the  repair  and  preservation  of 
the  pictures. 

Though  not  so  comprehensive  as  the  great  collections 
just  described,  the  State  galleries  showing  national  schools 
Stmit  painting  and  little  else  are  of  striking 

jaiuriet  of  interest.  In  Euglaud  the  National  Gallery  of 
national  British  Art  (known  as  the  Tate  Gallery)  contains 
acbooi*.  British  pictures.  The  corresponding  collection  of 
modem  French  art  is  at  Paris  (Luxembourg  Palace), 
Berlin,  Borne,  Dresden,  Vienna,  and  Madrid  having 
analogous  galleries.  The  Victoria  and  Albert  Museum 
has  also  numerous  British  pictures,  especially  in  water- 
colour,  and  the  National  Portrait  Gallery,  founded  in 
1856,  and  since  1896  housed  in  its  j*ermanent  home,  is 
instructive  in  this  connexion,  though  many  of  its  pictures 
are  the  work  of  foreign  artists.  The  national  collec- 
tions at  Dublin  and  Edinburgh  may  Iks  mentioned  here, 
though  most  schools  are  represented.  Brussels  and 
Antwerp  are  remarkable  for  fine  examples  of  Flemish 
art — Matsys,  Memline,  and  Van  Eyck  of  the  primitive 
schools,  Ruben*  and  Van  Dyck  of  the  later  period.  The 
collections  at  Amsterdam  (Ryks  Museum)  and  the  Hague 
(Mauritshuls)  are  a revelation  to  those  who  liave  only 
studied  Rembrandt,  Franz  Hals,  Van  dcr  Heist,  and  other 
Dutch  portrait  {winters  outside  Holland ; and  in  the 
former  gallery  es|>ecially,  the  pictures  are  arranged  in  a 
manner  showing  them  to  the  best  advantage.  The  Musoo 
dd  Prado  is  even  more  noteworthy,  for  the  fifty  examples 
of  \elasqtiez  (outrivalling  the  Italian  pictures,  important 
as  they  are)  make  a visit  to  Madrid  imperative  to  those 
who  wish  to  realize  the  achievements  of  Spanish  art. 
Christiania,  Stockholm,  and  Co|ienhagen  have  large  col- 
lections of  Scandinavian  art,  and  the  cities  of  Buda)>e*t 
and  Bale  have  galleries  of  some  importance.  In  Italy  the 
State  maintains  twelve  collections,  mainly  devoted  to  pic- 
torial art.  Of  these  the  best  are  situated  at  Bologna, 
Lucca,  Parma,  Venice,  Modena,  Turin,  and  Milan.  In 
each  case  the  local  school  of  jaunting  is  fully  represented. 
Bi  Roiuo  the  Corsini  and  Borghese  Galleries,  the  latter 
being  the  most  catholic  in  the  city,  contain  sujicrb  examples, 
some  of  them  accepted  tnastcrpioccs  of  Italian  art  j there 
are  also  good  foreign  pictures,  but  their  nuniUtr  is  limited. 
The  Accademia  at  Florence  should  also  be  noted  as  the 
most  im|»ortant  State  gallery  of  early  Italian  art.  The 
central  Italian  Renaissance  can  be  more  adequately  studied 
here  than  in  the  Pitti.  The  M Primavera  ” of  Bot ticelli,  and 
the  “ Last  Judgment " by  Fra  Angelico  are  perhaps  the  best 
known  works.  The  large  statue  of  David  by  Michael 
Angelo  is  also  in  this  gallery,  which,  on  the  whole,  is  one 
of  the  most  remarkable  in  Italy.  Speaking  broadly,  these 
national  galleries  scattered  throughout  the  country  are  not 
well  arranged  or  classified ; and  ’ 
ne  old  buildings,  beautiful  in 

difficulty  that  the  pic- 


arranged  or  classified  ; and  though  some  are  kept 
in  fine  out  buildings,  beautiful  in  themselves,  the  lighting 
“ often  indifferent,  and  it  is  with  difficulty  that  the  pic- 
tuna  an  be  «■„.  In  nearly  every  cuso  admission  foes 
are  charnel  every  day,  festivals  and  Sundays  excepted  ; 

l’,c,u,reii  “rc  '“‘"A1,  acquisitions  Icing  chiefly  made 
by  removing  pictures  from  churches. 

Many  towns  own  collections  of  well -merited  repute.  In 
• , “ro  common,  and  among  them  may 

Maatctaat  '.wtol  s‘ouu,  with  Sdoma  and  his  school  • 
V, "ul‘  Tintoretto  (Doge's  Valuev);  Genoa,' 
«*oo V,'11  h“  8rcat  I*1"*"  and  Rosso ; Viocnat 
school  I R w",'  Bcllnol>'  Ferrara  (Dosso  and 

. •rtwinoan.l  Milan  (north  Italian  schools).  (>t|„.r 

CCIK®<  of  Iuiluln  at  are  maintained  at  Verona, 


Pisa,  Home,  Perugia,  and  Padua.  In  Holland,  HaAiU-m, 
Leyden,  Rotterdam,  and  the  Hague  have  galleries  sup|4c- 
mcntaJ  to  those  of  the  State,  and  are  remarkabk*  in  showing 
the  brilliance  of  artists  like  Grabber,  De  Bray,  ami  Rave- 
stern,  who  are  usually  ignored.  Birmingham  and  Man- 
chester have  good  examples  of  modern  British  art  Moscow 
(Tretiakoff  collection)  has  modern  Russian  picture*,  and 
I contemporary  German  and  French  work  will  be  found  in 
all  the  galleries  of  these  two  countries  included  in  the 
municijml  group.  Collections  of  French  work  arc  found 
at  Amiens,  Rouen,  Nancy,  Tours,  Leman*,  and  Angers 
but  large  as  these  civic  collections  are,  sometimes  contain- 
ing six  and  eight  hundred  canvases,  few  of  their  picture* 
are  really  good,  many  being  the  enormous  patriotic  can- 
vases marked  “ Don  de  l'Etat,”  which  do  not  confer  dis- 
tinction on  the  galleries.  Cologne  has  the  central  collection 
of  the  early  Rhenish  school ; N uremberg  is  remarkable 
for  early  German  work  (Wohlgemut,  ic.).  Stuttgart, 
Casael  (Dutch),  and  Hamburg  (with  a considerable  nuab.-r 
of  British  picturea)  are  also  noteworthy,  together  with 
Brunswick,  Hanover,  Augsburg,  Darmstadt,  and  Dawd- 
dorf  where  German  anti  Dutch  art  prepinderate.  Seville 
is  famous  for  twenty-five  examples  of  Murillo,  and  there 
are  old  Sjianish  ] tainting*.  at  Valencia,  Cordova,  and  Cadiz. 

Iu  Great  Britain  the  best  of  the  municipal  galleraa  of 
general  schools  are  at  LiverjKxil  (early  Flemish  and  British), 
and  at  Glasgow  (Scottish  jxainters,  Rembrandt,  Maaui^ti 
Van  der  Goes,  and  Venetian  schools).  In  France  gaiktitt 
there  are  very  large  galleries  at  Tours,  Mont- 
jiellier,  Lyons  (Perugmo,  Rubens),  Dijon,  and 
Grenoble  (Italian),  Valenciennes  (Watteau  and  school), 
while  Rennes,  Lille,  and  Marseilles  have  firet-rate  cw» 
tions.  Nantes,  Orleans,  Bewifon,  Cherbourg,  and  l** 
have  also  many  jiatntings,  French  for  the  most  part, 
with  occasional  foreign  pictures  of  real  importance,  pre- 
sented by  the  State  during  the  Napoleonic  conquest*,  wi 
not  returned  on  the  declaration  of  jteace  as  were  the  wv«i 
of  art  amassed  in  Paris.  Some  of  the  American  eo  * 
tions,  though  still  in  their  early  stages  of  dereIoj*n»nt, 
have  very  good  juctures.  At  Boston  (Museum  of 
Arts)  all  schools  arc  represented,  so  too  at  the  Metrop  * 
Muslim  of  Art  in  New  York,  which  in  siren*  «i  “““ 
and  Dutch  works.  Modern  French  and  Flemish  s 1S 
feature  of  the  Academy  at  Philadelphia*  at  the 
Library  (New  York),  and  at  Chicago,  where  the* 
good  examples  of  Millet,  Constable,  and  Bembrand 
Corcoran  bequest  at  Washington  is  of  inmnciwi 
The  best  civic  collection  in  Germany  of  this 
Ktadel  Institute  at  Frankfort  (Van  Eyck,  Chris'  w, 
Flemish  and  Italian).  , i ta 

As  the  great  bulk  of  religious  jiainting  was  execn 
church  decoration,  there  are  still  numberless  churc 
may  be  considered  picture  galleries.  Thus  at  Ant- 
weni  Cathedral  the  Rubens  paintings  are  rerauk- 
able  ; at  Ghent,  Van  Eyck ; at  Bruges (hoaj'ital  o . 
Memlinc  ; at  Pisa,  the  Campo  Santo  (early  ’ 

at  Sunt’  Apollinare,  Ravenna,  primitive  I^do-  ) ^ 

mosaics ; at  Siena,  Pinturrichio.  Examples  o<  ^ 
multiplied  indefinitely— in  Italy  alone  there  ' 
churehes  and  chapels,  in  all  of  which  pictorial  a n ^ 
employed.  In  Italy,  besides  the  church  “g  <rt*'  . # 
used  for  religious  services,  there  are  some  wine  ^ ;lt 
secularized  and  are  now  used  as  museums,  r.*7» 

Pavia,  and  .San  Vitale  at  Ravenna  (nKwaics) I , ® ijcoq 
the  Scalzo  (Andrea  del  Sarto) ; San  Marco  (in  - b ^ 
the  Riccardi  and  l*azzi  chapria  (GozzoU  and 1 „ 

Milan,  in  the  Santa  Maria  delle  Grazie,  the  l^  ' . j 
bv  I*eonardo,  and  at  Padua,  the  famous  2 
(Giotto).  » .Wj-ir 

The  Vatican  galleries,  though  best  known 
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statuary,  have  fine  examples  of  paintings  chiefly  of  the 
Private  Italian  school;  the  most  famous  easel  picture 
and  semi-  is  Ralfaelle’s  “Transfiguration,”  but  the  Stanze, 
private  ajiartments  entirely  decorated  by  painting,  are 
galleries.  evcn  more  famous.  In  England  three  royal 
palaces  are  open  to  the  public — Hampton  Court  (Man- 
tegna), Windsor  (Van  Dyck,  Zuccarelli),  and  Kensington 
(portraits).  At  Buckingham  Palace  the  Dutch  pictures 
arc  admirable,  and  Queen  Victoria  lent  the  celebrated 
lUffaelle  cartoons  to  the  Victoria  and  Albert  Museum. 
Semi-private  collections  belong  to  Dulwich  College  (Velas- 
quez and  Watteau),  Oxford  University  (Italian  drawings), 
the  Soane  Museum  (Hogarth  and  English  school),  and 
the  Royal  Academy  (Leonardo).  Among  private  collec- 
tions the  most  important  are  the  Harrach,  and  Prince 
Liechtenstein  (Vienna),  the  Six  Gallery  (Amsterdam),  Mrs 
T.  Gardner,  of  Boston  (Italian),  Prince  Corsini  (Florence). 
In  Great  Britain  there  are  immense  riches  in  private 
houses,  though  many  collections  have  been  dispersed. 
The  most  noteworthy  belong  to  the  dukes  of  Devonshire 
and  Westminster,  Lord  Ellesmere,  Captain  Holford  (in- 
cluding the  masterpiece  of  Cuyp),  Mr  L.  Mood,  Lord 
Lan*downe,  Miss  Rothschild.  The  finest  private  collection 
belongs  to  Lord  Cowper,  his  gallery  of  Van  Dyck’s  work 
being  quite  the  best  in  the  world. 

Many  galleries  are  devoted  to  periodical  exhibitions  in 
London  ; the  Royal  Academy  is  the  leading  agency  of  this 
Periodical  character,  having  held  exhibitions  since  1769. 
and  com-  Its  loan  exhibitions  of  Old  Masters  are  most 
merclai.  important.  Similar  enterprises,  heralded  by  the 
Grosvenor  Gallery,  are  the  New  Gallery,  opened  in  1888, 
the  Grafton  Gallery,  and  others.  There  are  also  old- 
established  societies  of  etchers,  water-colourists,  die.  A 
feature  common  to  these  exhibitions  is  that  the  public 
always  pays  for  admission,  though  they  differ  from  the 
commercial  exhibitions,  becoming  more  common  every' 
year,  in  which  the  work  of  a single  school  or  jminter  is 
shown  for  profit.  But  tho  annual  exhibitions  at  the 
Guildhall,  under  tho  auspices  of  the  Corporation,  are 
free.  The  groat  jteriodical  exhibition  of  French  art  is 
known  as  the  Salon,  and  for  some  years  it  has  had 
a rival  in  the  Champ  do  Mars  exhibition.  These  two 
societies  are  now  respectively  housed  in  the  Grand  Phlais 
and  Petit  Palais,  in  the  Chamjw  Ely  sees,  which  were  erected 
in  connexion  with  the  Paris  Exhibition  of  1900,  but  with 
the  ultimate  object  of  being  devoted  to  the  service  of  the 
two  Salons.  Berlin,  Rome,  Vienna,  and  other  Continental 
towns  have  regular  exhibitions  of  original  work. 

'Hie  b«-it  history  of  art  galleries  is  fouml  iu  their  official  and  other 
catalogue*,  see  article  MUSEUMS.  See  also  L.  Viarwjt,  Lt * muadet 
dlbdU,  kc.,  3 vols.  Paris,  1842,  1843,  1844.— Annual  R*i*ort.s 
official,  of  National  Portrait  Gallery,  National  (Jalleriesof  England, 
Ireland,  and  Scotland  ; Civil  Service  Estimates,  class  iv.  official. 
See  also  the  series  edited  by  Lakenkstre  and  E.  RjchteNBEKCEE : 
Lt  Lou  ere.  La  Belgique,  Lt  Holland*,  Florence,  Beljiqu*. — A. 
Lavicb.  Revue  dea  must*s  c it  France , . . . «C ' AlUmayne, . . . <f  Angle- 
Irrrc, . . . d'Espagnc,  . . . d'  Italic,  . . . de  Belgique,  de  Holland*  ct 
de  Rustic.  Paris,  1802-72.— E.  Mien  el.  La  museesd AUemagne. 
Paris,  1880. — Kate  Thompson.  Public  Picture  Galleria  of 
Europe,  1880. — C.  L.  Eastlake.  Motes  on  Foreign  Picture  Gal- 
Uric*.  — Loan  Roxalh  Goweil  Pocket  Guide  to  Art  Galleries 
{public  amt  private)  of  Belgium  and  Holland,  1876  ; and  many 
works,  allium*,  ami  so  forth,  issued  mainly  for  the  sake  of  the 
illustrations.  (B.)  j 

Art  Museums.  See  Museums. 

Art  Sales. — The  practice  of  selling  objects  of  art  by 
auction  in  England  dates  from  the  latter  part  of  the  17th 
century,  when  in  most  cases  the  names  of  the  auctioneers 
were  suppressed.  Evelyn  (under  date  21st  .Tune  1693) 
mentions  a “great  auction  of  pictures  ( Lord  Mef fords) 
in  the  Banquetting  House,  Whitehall,”  and  the  practice  is 
frequently  referred  to  by  other  contemjwrary  and  later 


writers.  Before  the  introduction  of  regular  auctions  the 
practice  was,  as  in  the  case  of  the  famous  collection 
formed  by  ('fmrlts  /,,  to  price  each  object  and  invite 
purchasers,  just  as  in  other  department#  of  commerce. 
But  this  was  a slow  process,  especially  in  the  case  of 
pictures,  and  lacked  the  incentive  of  excitement.  The 
| first  really  im|>ortant  art  collection  to  come  under  the 
hammer  was  that  of  Edward , Earl  of  Oji'ortl , dispersed 
by  Cock,  under  the  Piazza,  Coven t Garden,’  on  8th  March 
1741-42  and  the  five  following  days,  six  more  days  being 
required  by  the  coins.  Nearly  all  the  leading  men  of  the 
‘lay,  including  Horace  Wall*>le,  attended  or  were  repre- 
sented at  this  sale,  and  the  prices  varied  from  five 
shillings  for  an  anonymous  bishop's  “ head  ” to  1 65 
guineas  for  Vandyck’s  group  of  “ Sir  Kenelm  Digby,  lady, 
and  son.”  The  next  great  disjiersal  was  Dr  Richa rd 
Mead's  extensive  collection,  of  which  the  pictures,  coins, 
and  gems,  Ac.,  were  sold  by  Langford  in  February  and 
March  1754,  the  sale  realizing  the  total,  unprecedented  up 
to  that  time,  of  £16,069.  The  thirty-eight  days’  sale 
(1786)  of  the  Duchess  of  Portland's  collection  is  very 
noteworthy,  from  the  fact  that  it  included  the  celebrated 
Portland  vase,  now  in  the  British  Museum.  Many  other 
interesting  and  important  18th-century  sales  might  bo 
mentioned.  High  prices  did  not  become  general  until  the 
Calonne , Trumbull  (both  1795)  and  Bryan  (1798)  sales. 
As  to  the  quality  of  tho  pictures  which  had  been  sold  by 
auction  up  to  tho  latter  jjart  of  tho  18th  century,  it  may 
; lie  assumed  that  this  was  not  high.  The  importation  of 
pictures  and  other  objects  of  art  had  assumed  extensive 
proportions  by  the  end  of  the  18th  century,  but  the 
genuine  examples  of  the  Old  Masters  probably  fell  far 
short  of  1 per  cent.  England  was  felt  to  be  the  on’y 
safe  asylum  for  valuable  articles,  but  the  home  which  was 
j intended  to  be  temporary  often  became  permanent.  Had 
it  not  been  for  the  political  convulsions  on  the  Continent, 

I England,  instead  of  being  one  of  the  richest  countries 
J in  the  world  in  art  treasures,  would  have  been  one  of 
1 the  poorest.  This  fortuitous  circumstance  had,  moreover, 
another  effect,  in  that  it  greatly  raised  the  critical 
| knowledge  of  pictures.  Genuine  works  realized  high 
prices  as,  for  example,  at  Sir  William  Hamilton's  sale 
1 (1801)  when  Beckford  paid  1300  guineas  for  the  little 
picture  of  “A  Laughing  Boy”  by  Leonardo  da  Vinci; 
and  when  at  the  Lafontaine  sales  (1807  and  1811)  twro 
Rembrandts  each  realized  5000  guineas,  “The  Woman 
taken  in  Adultery,”  now  in  the  National  Gallery,  and  “ The 
Master  Shipbuilder,”  now  at  Buckingham  Palace.  The 
Beckford  sale  of  1823  (41  days,  £43,869)  was  the  fore- 
runner of  the  great  art  dispersal  of  the  19th  century; 
Hornet  Waf/xdc's  accumulation  at  Strawberry  Hill,  1842 
(24  days,  £33,450),  and  the  Stoice  collection,  1848  (41 
days,  £75,562)  were  also  celebrated.  They  comprised 
every  phase  of  art  work,  and  in  all  the  quality  was  of  a 
very  high  order.  They  acted  as  a most  healthy  stimulus 
to  art  collecting,  a stimulus  which  was  further  nourished 
by  the  sales  of  the  superb  collection  of  Raljdi  Bernal  in 
1853  (32  days,  £62,690),  and  of  the  almost  equally  line 
but  not  bo  comprehensive  collection  of  Samuel  Rogers, 
1856  (18  days,  £42,367).  Three  years  liter  came  the 
disjiersal  of  the  1500  picture#  which  formed  Lor<l  Xorth- 
tcick's  gallery  at  Cheltenham  (pictures  and  works  of  art, 
18  days,  £94,722). 

Towards  the  latter  part  of  the  first  half  of  the  19th 
century  an  entirely  new  race  of  collectors  gradually  came 
into  existence ; they  were  for  the  most  |jart  men  who  had 
made,  or  were  making,  large  fortune#  in  the  various 
industries  of  the  midlands  and  north  of  England  and 
other  centres.  They  were  untrammelled  by  “ collecting  " 
traditions,  and  their  i#itronage  was  almost  exclusively 
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extended  to  the  artists  of  the  day.  The  dispersals  of 
these  collections  began  in  1863  with  the  Bicknell  Gallery, 
and  continued  at  irregular  intervals  for  many  years,  e.g., 
Gilloit  (1872),  M cm  lei  (1875),  IFy»m  Ellie  and  Albert 
Levy  (1876),  Albert  Grant  (1877),  and  Alunro  of  Jfovar 
(1878).  These  patrons  purchased  at  munificent  prices 
either  direct  from  the  easel  or  from  the  exhibitions  not 
only  pictures  in  oils  but  also  water-colour  drawings.  As 
a matter  of  investment  their  purchases  frequently  realized 
far  more  than  the  original  outlay ; sometimes,  however, 
the  reverse  liapjiened,  as,  for  instance,  in  the  case  of 
Landseer's  “ Otter  Hunt,”  for  which  Baron  Grant  is  said 
to  have  paid  £10,000  and  which  realized  shortly  after- 
wards only  5650  guineas.  One  of  the  most  striking 
features  of  the  sales  of  the  ’seventies  was  the  high 
appreciation  of  water-colour  drawings.  At  the  GUlott 
sale  160  examples  realized  a total  of  £27,423,  when  Lord 
Dudley  paid  3150  guineas  for  Turner’s  “ Bamborough 
Castle”;  and  three  years  later  at  the  Quilter  sale  (1875), 
when  David  Cox's  M Haytield,”  for  which  a dealer  had 
paid  the  artist  50  guineas  in  1850,  realized  2810  guineas. 
Water-colour  drawings  have  never  recovered  the  inevitablo 
effect  of  the  “ boom  ” in  the  'seventies,  but  even  within 
late  years  prices  at  auction  indicate  a distinctly  upward 
tendency;  in  1895  David  Cox’s  “Welsh  Funeral”  (which 
cost  about  £20)  sold  for  2400  guineas,  and  in  the  aunc 
sale  Sir  Edward  Burne-Jones's  “ Hesperides  ” realized  2560 
guineas.  The  demand  for  works  by  modern  artists,  whose 
works  sold  at  almost  fabulous  prices  thirty  years  ago,  has 
greatly  declined  ; but  during  all  its  fvroi'e  there  was  still  a 
small  bond  of  col  lectors  to  whom  the  works  of  the  Old 
Masters  more  especially  appealed.  The  dispersal  of  such 
collections  as  the  Jlredel  (1875),  Watt*  Russell  (1875), 
Foster  of  Clever  Manor  (1876),  the  Hamilton  Palace 
(17  days,  £397,562) — the  greatest  art  sale  in  the  annals 
of  Great  Britain— Hale  (1882),  Leigh  Court  (1881X  and 
DuMey  (1892)  contained,  as  did  many  minor  collections 
sold  each  season,  many  very  fine  examples  of  the  Old 
Masters  which  found  eager  purchasers  at  high  prices.  It 
has  been  frequently  said  that  the  Old  Masters  are  no 
longer  in  fashion  with  collectors  but  the  fact  is  that  first- 
rate  examples  are  now  rarely  offered  for  sale ; when  they 
do  occur  prices  are  iuvariably  high.  Scarcely  a season 
passes  without  affording  a proof  of  this,  the  most  striking 
one  of  all  being  the  £24,250  realized  by  the  pair  of 
\ andyck  portraits  of  a Genoese  senator  and  his  wife  in 
the  Peel  sale,  1900. 

The  chief  feature  of  the  picture  sales  of  the  last  quarter 
of  the  19th  century  was  the  demand  for  works— more 
particularly  female  portraits  — by  Ueynolds  and  hia 
contemporaries.  The  origin  of  this  fashion  is  perhaps 
traceable  to  the  exhibitions  held  at  South  Kensington, 
1867  and  1868,  and  the  annual  winter’  exhibitions  at 
Burlington  House,  which  revealed  an  un«u-«q>ected  wealth 
ami  charm  in  the  works  of  many  English  artists  who  had 
almost  fallen  into  oblivion.  The  prices  which  have  been 
paid  at  auction  during  recent  years  for  such  pictures  can 
only  be  described  as  fabulous,  and  a few  of  the  records 
may  be  quoted— Reynolds’s  “ Lady  Betty  Delme,"  1894, 
11,000  guineas;  Romney's  “The  Ladies  S|iencer,”  1896, 
l?7  W / ffu‘ueaa » Gainsborough’s  “Duchess  of  Devon- 
shire (the  picture  which  so  mysteriously  disappeared  a 
few  days  after  the  sale,  and  which  was  as  mysteriously 
restored  to  its  owners,  Messrs  Agnew,  in  April  1901),  1876 
10,100  guineas  ; Constable’s  “ Stratford  Mill,”  1895  8500 
T",r,,cr’“  “Wrecker*.”  1SU7.  7000  guinea.. 
Smce  1S»0  works  of  the  modem  Continental  school. 


j ever,  circumscribed,  and  perhaps  does  not  extend  much 
beyond  a dozen  well- known  names,  of  which  the  principal 
^with  a few  of  their  chief  pictures— are  Rosa  Ronbeur, 
u Denizens  of  the  Highlands,”  llolckoic  ale,  1888, 5550 
guineas;  Jules  Breton,  whose  “Girls  going  to  the  First 
Communion  ” realized  £9100  in  New  York  iu  1886 : Corot, 
Fortuny,  G&llait,  Gerfonc,  Greuze,  Israels ; Meissookt 
(of  whose  works  sold  by  auction  two  may  be  inentinmcd) ; 
“ NajKkleon  I.  in  the  Campaign  of  Paris,’’  12J  inches  by 
9|  inches,  for  which  Mr  Buskin  gave  1000  guinras  in 
1869  and  which  realized  5800  guineas  in  1882,  and  “The 
Sign  Painter,”  which  in  the  Rolcko te  sale  of  1891  realised 
6450  guineas  ; Munkacsy,  Treyon,  and  Verboeckhouu 
“ Specialism  ” is  the  one  inqx>rtant  development  in  art 
collecting  which  has  manifested  itself  during  the  hurt  half 
century.  This  accounts  for  and  explains  the  high  average 
quality  of  the  Welleeley  (1866),  the  Bnccleueh  (1888),  and 
the  llolford  (1893)  collections  of  drawings  by  the  0W 
Masters;  for  the  Sibson  Wedgwood  (1877),  the  Dec  tie 
Forli  Dresden  (1877),  the  Shuldlmtn  blue  and  white 
{xircelain  (1880),  the  IFan/icA  enamels  (1896),  the  Dtoilty 
porcelain  (1886),  the  Massey*  Mainioanng  gold  boi« 
(1897),  and  also  for  the  objects  of  art  collected  by  J lr 
Magniae  (1892)  and  by  Hetr  Heckseber  (1898).  ^erv 
many  other  illustrations  in  nearly  every  department  of  ait 
collecting  might  bo  quoted  -the  superb  series  of  M- 
borough  (feme  (1875  and  1899)  might  be  included  in  thk 
category  but  for  the  fact  that  it  was  formed  chiefly  in  the 
18th  century.  The  appreciation — commercially  at  *11 
events — of  mezzotint  portraits  and  of  jxjrtraits  printed  in 
colours,  after  masters  of  the  early  English  school,  was  one 
of  the  mpst  remarkable  features  in  art  sales  during  the 
last  years  of  the  19th  century.  The  shillings  of  nty 
years  before  were  then  represented  by  pounds.  The 
Fraser  collection  (4th  to  6th  December  1900)  reah 
about  ten  times  the  original  outlay,  the  mezzotint  ©f  j 
“Sisters  Fraukland,”  after  Hoppner,  by  W.  Ward,  » ,n£ 
for  290  guineas  as  against  10  guineas  paid  for  8 
thirty  years  previously.  The  H.  A.  Blyth  sale  (IB*  » 
13th  March  1901,  346  lots,  £21,717 : 10s.)  of  J“«xotint 
portraits  was  even  more  remarkable,  and  as  a eoU«  011 
it  was  the  choicest  sold  within  recent  times,  the  engravings 
being  mostly  in  the  first  state.  The  record  prices  were 
numerous,  and,  in  many  cases,  far  surpassed  the  pn 
which  Sir  Joshua  Reynolds  received  for  the 
pictures;  e.g.,  the  exceptionally  fine  example  of  l e 
state  of  the  “ Duchess  of  Rutland,”  after  R®]™  1 *»  , 
V.  Green,  realized  lOOO  guineaH,  w^e^Lthl\a^^ted 


aly  £150  for  the  minting  itself.  Even  this  unprjew^ 
price  for  a mezzotint  portrait  was  exceeded  on  « * r 

1901,  when  an  example  of  the  first  publish?’  81  , 
“Mrs  Carnac,”  after  Reynolds,  by  J.  R-  Srnit 


— more  especially  the  French -have  become  jwimlar 
with  English  collectors,  and  high  prices  have  accordingly 
figured  in  auction  sales.  The  “appreciation”  is,  how- 


» *’-*V  j^UIII'XW.  wuwu  {'•IVW  — — _ , were 

which  might  be  quoted  are  exceptional,  but  toey 
jiaitl  for  objects  of  exceptional  rarity  or  quail  J- 
demand  for  the  finest  works  of  art  of  all  desenp  . 
much  greater  than  the  supply.  As  an  illustration > ■ 
magnitude  of  tlm  art  sale  business  it  may  b©  w|e  7 
that  the  “turnover”  of  one  firm  in  London  o 
occasionally  exceeded  £1,000,000  annually. 

BniMOOlu MY.  —The  chief  compilation*  dealing’ ^ &n.( 
in  Great  Britain  are  — Art  Salts,  by  C.  Km®**  oil** 

Memorial*  of  Christie's,  by  W.  RoBfUTS  <18v«  * 
book*  containim;  much  Important  matter  are  • «ujo»ediBg 
Mr, noin  of  Painting;  The  Year*  Art.  1880  and  ■ * 

year;  The  Connoisseur,  by  F.  S.  Koiuxso!* ; a®'  j'reiKb)* 
tablet  nr,  dess  ins  et  objets  Wart  au  XIX*  bikU  («-h  • .. 

j by  L.  Soirr.i.ifc.  ) 

Art  Societies.  — In  bamlintf  thf^^L.;SlV 
societies  and  associations  artists  have  always  been  ^ . 

remarkable.  The  fundamental  motive  of  swell  a-b 
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together  is  apparent,  for,  by  the  establishment  of  societies, 
it  becomes  possible  for  the  working  members  of  these  to 
hold  exhibitions  and  thereby  to  obtain  some  compensation 
or  reward  for  their  labours.  With  the  growth  of  artistic 
practice  and  public  interest,  however,  art  societies  have 
been  instituted  where  this  primary  object  is  either  absent 
or  is  allied  to  others  of  more  general  scope.  The  further- 
ance of  a cult  and  the  specializing  of  work  have  also  given 
rise  to  many  new  associations  in  Greet  Britain,  besides  the 
Royal  Academy  (y.r.).  At  the  outset,  therefore,  it  will 
be  well  to  mention  the  leading  art  societies  thus  described. 
The  (now  Royal)  Society  of  Painter » in  Water  Colour*, 
founded  in  1 H04,  and  the  (now  Royal)  Society  of  British 
Artist s (1823),  are  typical  of  those  societies  which  exist 
merely  for  purposes  of  holding  exhibitions  and  conferring 
diplomas  of  membership.  The  ArtutJ  Society , formed  in 
1830,  has  for  its  object  the  providing  of  facilities  to  enable 
its  members  to  perfect  themselves  in  their  art  To  this  end 
there  is  a good  library  of  works  on  art,  and  abundant 
opportunities  are  afforded  for  general  study  from  the 
lifo.  In  the  furtherance  of  a cult  the  Japan  Society, 
devoted  to  the  encouragement  of  the  study  of  the  arts  and 
industries  of  Japan,  is  a typical  example ; ami  the  Society 
of  Mezzotint  Engraver*  is  representative  of  those  bodies 
formed  in  the  interests  of  particular  groups  of  workers. 
One  of  the  remarkable  features  in  the  history  of  art  in  Great 
Eritain  has  been  the  rapid  increase  of  the  artistic  rank  and 
file.  Taking  the  number  of  exhibitors  at  the  principal 
London  ami  provincial  exhibitions,  it  is  found  that  in  the 
period  1883-1900  the  ranks  were  doubled.  At  the  end 
of  the  19th  century  it  was  estimated  that  there  were 
quite  7000  practising  artists.  Coincident  with  this  as- 
tonishing development  there  has  been  a corresponding 
addition  of  new  art  societies  and  the  enlargement  of  older 
bodies.  For  instance,  the  membership  of  the  Royal  Society 
of  British  Artists  advanced  in  the  period  mentioned  from 
80  to  150.  Similar  extensions  can  be  noted  in  other 
societies,  or  in  such  a case  as  that  of  the  Royal  Institute 
of  Painters  in  Water  Colours , where  the  membership  has 
remained  fixed,  it  is  to  be  noticed  that  more  space  is  given 
to  the  works  of  outsiders.  But  the  expansion  of  older 
exhibiting  societies  has  not  proved  sufficient.  Portrait 
painters,  pastel  lists,  designers,  miniaturists,  and  women 
artists  have  felt  the  necessity  of  forming  separate  coteries. 
Interesting  though  these  movements  from  within  may  be, 
the  growth  of  societies  originating  in  the  spirit  of  altruism 
associated  with  such  names  as  Ruskin  and  Kyrle  is  equally 
instructive.  Nearly  all  these  arc  the  products  of  the  last 
quarter  of  the  century  and  include  the  Sunday  Society , 
which  in  1896  secured  the  Sunday  opening  of  the  National 
Museums  and  Galleries  in  the  Metropolis. 

The  specializing  of  study  and  work  has  also  given  rise  to 
much  artistic  endeavour.  For  a long  time  archaeology — 
British  and  Egyptian — claimed  almost  exclusive  attention. 
Latterly  the  arts  of  India  and  Japan  have  engaged  much 
notire,  and  societies  hare  been  organized  to  further  their 
study.  Finally,  bands  of  workers  in  i»rticular  branches  of 
art  have  felt  the  need  of  clubbing  together  in  order  to  pro- 
tect their  special  interests.  A slight  suspicion  of  trade- 
unionism  is  attached  to  some  of  these ; but  on  the  whole 
the  establishment  of  such  bodies  as  the  Society  of  Illus- 
trators, the  Society  of  Designers,  and  the  Society  of  Mezzotint 
Engravers  has  been  with  a view  to  advancing  the  public 
knowledge  of  the  merits  of  these  branches  of  artistic 
enterprise. 

Exhibit  nr o Societies. — (a)  Old  Established. — These 
in  London  are : The  Royal  Academy,  the  Royal  Water 
Colour  Society,  the  Royal  Institute  of  Painters  in  Water 
Colours,  the  Society  of  Oil  Painters,  and  the  Royal  Society  of 
British  Artists.  In  the  provinces,  the  Birmingham  Royal 


Society  of  Artist*  has  been  in  existence  seventy-four  years,  and 
has  a life  academy  with  professors  attached.  (6)  Modern.— 
In  this  category  are  many  which  reflect  the  freshness  and 
spirit  of  the  enterprise  shown  during  the  last  twenty- 
five  years.  Such  a body  as  the  New  English  Art  Club , 
founded  in  1885  as  a protest  against  all  other  art  societies, 
achieves  its  purpose  by  exhibition  only.  The  Royal  Society 
of  Painter- Etchers  and  Engravers,  consisting  of  fellows 
and  associates,  not  exceeding  150  in  all,  conserves  the 
interests  of  a numerous  body  of  workers,  and,  in  addition  to 
holding  exhibitions,  confers  diplomas  (R.E.  and  A.R.K.)  on 
the  exhibitors  of  meritorious  etchings  or  engravings.  The 
Society  of  Women  Artists  (formerly  the  Society  of  Lady 
I Artists)  is  wholly  devoted  to  the  display  of  works  by 
female  artists,  and  in  1891  the  Society  cf  Portrait  Painters 
was  formed  to  carry  out  the  object  conveyed  in  its  title. 
Two  associations  advance  the  art  of  the  miniature  painter, 
and  the  Pastel  Society,  formed  in  1898,  holds  displays  of 
members’  work  at  the  Royal  Institute  Galleries.  In  Scot- 
land there  is  the  Royal  Scottish  Academy.  The  Royal  Scot- 
tish Society  of  Painters  in  Water  Colours  (Glasgow)  grants 
the  title  R.S.W.  to  its  members,  and  the  Society  of  Scottish 
Artists  (Edinburgh),  founded  in  1891,  has  a membership 
of  nearly  300  young  artists.  Other  exhibiting  societies 
which  call  for  mention  are  : The  Yorkshire  Union  of  Artists 
(Ix'eds),  which  consolidates  many  local  societies  ; the  Not- 
tingham Society  of  Artists,  which  also  encourages  drawing 
from  the  living  model ; and  similarly  the  Liver  Sketching 
Club  (Liverpool),  founded  nearly  thirty  years  ago,  which, 
in  addition  to  holding  an  annual  exhibition,  devotes  four 
nights  a week  to  drawing  from  life. 

Societies  or  Instruction  and  Popular  Encourage- 
ment.— It  is  under  this  head  that  the  chief  evidence  of 
the  modern  art  revival  will  lie  found.  First  it  should  be 
noted  that  there  are  very  few  societies  designed  for  the 
artistic  improvement  of  artists.  The  Artists’  Society 
has  already  been  mentioned  ; and  the  Art  Workers'  Guild , 
which  meets  at  Clifford’s  Inn  Hall,  provides  meetings,  from 
which  the  public  is  excluded,  where  profitable  discussions 
tAke  place  on  questions  of  craft  and  design.  But,  as  a rule, 
the  art  society,  of  which  only  artists  are  members,  is 
organized  for  exhibition  purposes  or  for  the  protection  of 
interests.  With  regard  to  those  societies  of  popular  and 
educational  intention  the  old  Society  of  Arts  in  the  Adelphi, 
founded  in  1 754,  enjoys  a good  record.  Numerous  lectures 
on  art  subjects  have  from  time  to  time  been  given,  and  in 
1887  a scheme  was  devised  by  which  awards  are  made  to 
student- workers  in  design.  The  Society  fur  the  Encourage- 
ment of  the  Pine  Arts  (Conduit  Street)  lias  also  laboured 
during  the  last  half-century  to  increase  a technical  know: 
ledge,  its  members  holding  conversazioni  at  various  pictum 
galleries.  The  Artists'  and  Amateurs'  Comer snzionc,  insti 
tuted  in  1831,  which  used  to  meet  at  the  Piccadilly 
Galleries  and  is  now  defunct,  carried  out  a similar  plan. 
Two  other  societies,  now  obsolete,  should  be  mentioned 
whose  methods  were  directly  educational.  Tho  Arundel 
•Society,  which  for  many  years  promoted  the  knowledge  of 
art  by  copying  and  publishing  important  works  of  ancient 
masters,  issued  to  its  members  on  payment  of  annual 
subscriptions,  was  eventually  wound  up  on  the  last 
day  of  1897.  The  International  Chaloographical  Society, 
formed  for  tho  study  of  the  early  history  of  engraving — 
its  committee  consisting  of  Messrs  Sidney  Colvin,  Georges 
Dupleesis,  F.  Lippmann,  and  Baron  Edmond  de  Rothschild 
— also  did  useful  work.  Another  association  of  painters, 
sculptors,  architects,  and  engravers,  the  Graphic  Society, 
ceased  on  the  29tli  October  1890.  This  was  one  of  the 
most  interesting  of  societies,  and  its  meetings,  at  which 
rare  works  of  art  were  exhibited  and  discussed,  were  held 
in  the  Flaxman  Gallery  at  University  College.  A very 


gle 


686 


ART  TEACHING 


active  educational  body,  originated  in  1888,  namely 
the  Royal  Drawing  Society,  has  for  its  definite  object 
the  teaching  of  drawing  a*  a means  of  education. 
The  methods  of  instruction  are  ba.scd  on  the  facte  that 
very  young  children  try  to  draw  before  they  can  write, 
and  that  they  have  very  keen  perception  and  retentive 
memory.  The  society  aims,  therefore,  at  using  drawing 
as  a means  of  developing  then  innate  characteristics  of  the 
young,  and  already  nearly  300  imjKjrtant  schools  follow 
out  its  system.  Lord  Leighton,  Sir  John  Millais,  and 
Sir  Edward  Burne-Jones  took  an  active  jiart  in  the 
society’s  labours.  The  Art  for  School • Association,  founded 
in  1883,  has  also  done  steady  work  in  endeavouring  to  pro- 
vide schools  with  works  of  art.  These  are  chiefly  repro-  ; 
duction*  of  standard  works  of  art  or  of  historical  and 
natural  subjects.  Tko  wave  of  enthusiasm  aroused  by  Mr 
Buskin’s  teachings  caused  Societies  of  the  Rose  to  be  founded 
in  London,  Manchester,  Sheffield,  Birmingham,  Aberdeen, 
and  Glasgow ; but  some  of  these  eventually  ceased  active 
work,  to  lie  revived  again,  however,  by  the  R it  skin  Union, 
formed  in  the  year  of  the  great  writers  death  (1000). 
Most  of  these  societies  were  formed  in  1879 ; but  it  should 
not  be  forgotten  that  two  years  earlier  the  Kyrlc  Society  was 
started  with  the  object  of  bringing  the  refining  and  cheer- 
ing influences  of  natural  and  artistic  beauty  to  the  homes 
of  the  people.  Under  the  presidency  of  Earl  Brownlow, 
the  Home  Arte  and  Iwiustries  Association  continues  a work 
which  was  started  in  1884,  and  anticipated  much  of  the 
present  system  of  technical  educat  ion.  Voluntary  teachers 
organize  classes  for  working  people,  at  which  a practical 
knowledge  of  art  handiwork  is  taught.  In  remote  or  poor 
districts  isolated  workers  are  also  assisted.  Training  classes 
for  voluntary  teachers  are  held  in  such  varied  pursuits 
as  bent  iron  work,  spinning,  embroidery,  and  smocking. 
An  interesting  type  of  society  has  been  established  in 
Bolton,  Lancashire.  Under  the  title  of  an  Arts  Guild  the 
muinlwrs,  numliering  over  200,  devote  themselves  to  the 
advancement  of  taste  in  municipal  improvements. 

Societies  of  Special  Study,  Practice,  and  Protec- 
tion.— Under  this  head  should  be  placed  those  associations 
which  affect  a cult,  or  are  composed  of  particular  workers, 
or  which  protect  public  or  private  interests.  Perhaps  the 
chief  of  the  first  kind  is  the  Jajtan  Society,  which,  since  its 
inception  in  1892,  has  been  joined  by  over  900  members 
interested  in  matters  relating  to  Jajstnese  art  and  industries. 
The  Diircr  Society , formed  in  1897,  has  for  its  main  object 
t’le  reproduction  of  works  by  Albert  I .hirer,  and  his  German 
and  Italian  contemporaries,  and  is  in  a way  the  successor 
to  the  defunct  Arundel  Society.  In  this  category  of 
special  study  the  Society  for  the  Encouragement  and 
Presentation  of  Indian  Art  may  also  be  placed,  and 
the  Egypt  Exploration  Fund.  The  Ruskin  Union  may 
also  be  mentioned  again  in  this  connexion.  Of  the  societies 
of  social  practice  it  lias  already  been  noticed  that  some  are 
purely  exhibiting  associations,  such  os  the  Portrait  Painters, 
the  Pasted  Society,  and  the  two  miniature  bodies.  The 
formation  of  the  Society  of  Mezzotint  Engravers  in  1898  is 
an  example  of  the  leaguing  together  of  particular  workers 
to  call  attention  to  their  interests.  Original  and  translator 
engravers,  together  with  collectors  and  connoisseurs,  com- 
prise the  membership.  The  decaying  art  of  wood  engraving 
is  also  fostered  by  the  International  Society  of  Wood  En~ 
gravers,  and  the  Society  of  Designers,  founded  in  1896,  safe- 
guards the  interests  of  professional  designers  for  applied 
art,  without  holding  exhibitions.  Social  practice  and  pro- 
tection are  also  considered  by  the  Society  of  Illustrators, 
composed  of  artiste  who  work  in  black  and  white  for  the 
illustrated  press.  This  society  was  inaugurated  in  1894, 
and  fifteen  of  the  members  of  the  committee  must  be  active 
workers  in  illustration.  As  au  instance  of  the  tendency  of 


art  workers  to  combine,  the  Society  of  Art  Masters  is  a good 
illustration.  This  U an  association  of  teachers  of  art  schools, 
controlled  by  the  art  branch  of  the  Beard  of  Education, 
and  has  a membership  of  over  200.  Good  work  of 
another  kind  occupies  the  Rational  Trust  for  Places  of 
Historic  Interest  or  Natural  Beauty.  The  Council  of  tl» 
Trust  includes  representatives  of  such  bodies  as  the  National 
Gallery,  the  Royal  Academy,  the  Royal  Society  of  Painters 
in  Water  Colours,  the  Society  of  Antiquaries,  the  Royal 
Institute  of  British  Architects,  the  Universities,  Kvrle 
Society,  Society  for  the  Protection  of  Ancient  Buildings, 
and  the  Sel  borne  Society. 

Foreign  Art  Societies. — The  following  are  brief  par- 
ticulars of  the  chief  art  societies  elsewhere  than  in  Great 
Britain : — 

Austria. — Vienna,  Uereiniyung  bildender  KuensUtr  OeUrrrrks 
(Society  or  Austrian  Paintere)  au<l  the  AssodaUsu  ct  l ***** 
Artists  (L' Association  dee  artistes  de  Vienne). 

Belgium. — Brands,  SoeUUdrs  Beaux  Arts,  the  Litre  BAfhqu, 
SocUU  des  Aquarellist"  et  PntUUisUs,  BoeUU  resale  help 
Aquarellist es,  and  numerous  private  societies  (cereics)  in  Krcs«u, 
Antwerp,  Liege,  Ghent,  and  other  cities. 

France. -Paris,  tbs  SocUU  des  ArUsta  Frowns  Sjjojk 
SocUU  Nationals  des  Beaux  Arts  (The 
Aquarellist".  Exhibiting  societies  are  the  ^ SoctfitoArtx** 
hut/pend, tnls,  SocUU  des  Oriental  istes,  and  SMmdnPmUtM^ 

Germany— The  small  local  societies  arc  affiliated  to  WM 
parent  body,  the  DcvUchc 
under  the  presidency  of  Anton  von  Werner. 
tratormverfaS  watches  over  the  interests  of 
designers.  In  Munich  there  ore  two  bodics-the  OM  °ocuty 
Artists.  holding  ita  exhibitions  in  the  GUspalasi, 

ITALY. -Four  exhibiting  societies:  Home 
Libcrtas,  Scud  a degli  Aqnarellisti ; 

SocUU  tUgli  Artiste ; Florence,  Ciredo  Artatux,  Nipia, 

PoitTUCAL.  — Sociednde  promoter*  das  Bellas- Aries  and  Grtnio 

Russia.— There  is  no  exclusively  art  noeiety  of  importsnre,  hot 
there  is  at  St  IVternburg  the  SocUU  LitUraire  ft  Art#** 

Sr  A IN.  — Madrid,  L Association  des  Artistes 

Sweden.  — Stockholm,  Smxska  Koustuarerwu  ^ 

Switzerland.  — Berne,  La  SocUU  des  Peml 

^uTited  State*. — New  York,  the  Academy  of  FU* 

French  Institute ; Boston,  Massachusetts  Institute  f 
(founded  1W1).  '*•  C>  **  ' 

Art  Teaching.— It  i*  the  tendency  of  all 
part  menu  of  the  hunmn  mind  to  outurow  their. 
limits.  Tradition*  of  tithing  are  long-lived,  wjl  1 
art,  and  new  ideas  only  slowly  displace  the  o » . 

art  teaching  its  a whole  is  seldom  abreast  of  the 
practice  of  the  more  advanced  artists. 
system  adapted  to  the  methods  and  aims  m ar  art 

century,  which  has  been  carried  on  in  tbe  pr  I . 
schools  of  Great  Britain  with  but  slight  change^  - ’ 
consisted  chiefly  of  a course  of  drawing  from  ca-1^  J.k. 
statues  in  outline,  and  in  light  and  shade,  wi  . 

grounds,  of  anatomical  drawings,  perepective, 
and  printing  from  the  living  model.  » tra'Snn“ 
to  bT  more  or  less  a response  to 
painting  as  “ the  imitation  of  solid  bodies  “P1  ^ 

surface.”  It  seems  to  have  been  influenced  . leU,. 
«ml|itor’s  art  than  any  other.  Indeed,  the  ^ 

ing  from  the  time  of  the  Italian  JtenaiasM^  , 
principally  derived  from  the  study  of  antique 
tlw  proportions  of  the  figure,  the  ^'“’/^““^ilptarai, 
l**ing  all  taken  from  Gneco-Roman  and  Ro  ntarf 

discovered  so  abundantly  in  Italy  from  tbs  .derived 
onwards.  As  British  ideas  of  art  were  princip<  . 
from  Italy,  British  academies  endeavoured  anti 

methods  of  teaching  in  vogue  there  in  ^r  Mention  ^ 
the  art  student  m Great  Britain  ha*  had  nUkiloni4 

efforts  directed  almost  exclusively  to  tbe  ref  in 

the  abstract  human  form  in  abstract  relict- 
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art,  however,  may  sometimes  prove  helpful  and  beneficial, 
and  preservative  of  beauty  and  character,  as  in  the  case 
of  certain  decorative  and  constructive  arts  and  handicrafts 
m common  use,  such  as  those  of  the  rural  waggon-maker 
and  wheelwright,  and  horse  harness  maker  (see  Academy 
Koyal). 

Some  schools  of  painting,  sculpture,  and  architecture 
have  preserved  fine  and  noble  traditions  which  yet  allowed 
for  individuality.  Such  traditions  may  be  said  to  have 
been  characteristic  of  the  art  of  the  Middle  Ageis.  It  often 
happens,  too,  when  many  streams  of  artistic  influence  meet, 
there  may  be  a certain  domination  or  ascendency  of  the 
traditions  of  one  art  over  the  others,  which  is  injurious  in 
its  effects  on  those  arts  and  diverts  them  from  their  true 
jaitli.  The  domination  of  individualistic  painting  and 
sculpture  over  the  arts  of  design  during  the  last  century 
or  two  is  a case  in  point. 

With  the  awakening  of  interest  in  industrial  art — 
sharply  separated  by  pedantic  classification  from  fine  art 
— which  began  about  the  middle  of  the  19th  century, 
schools  of  design  were  established  which  included  more 
varied  studies.  Even  as  early  as  1836  a Government 
grant  was  made  towards  the  opening  of  public  galleries 
and  the  establishment  of  a normal  school  of  design  with  a 
museum  and  lectures,  and  in  1837  the  first  school  of  design 
was  opened  at  Somerset  House.  In  1 840  grants  were  made 
to  establish  schools  of  the  same  kind  in  provincial  towns, 
such  os  Manchester,  Birmingham,  Glasgow,  Leeds,  and 
ltasley.  The  names  of  G.  Wallis  in  1847,  and  Ambrose  j 
Toyntcr  in  1850,  are  associated  with  schemes  of  art  in- 
struction adopted  in  the  Government  art  schools,  and  the  ■ 
year  1851,  the  year  of  the  Great  Exhibition,  was  also 
marked  by  the  first  public  exhibition  of  students’  works,  j 
and  the  first  institution  of  prizes  and  scholarships.  In 
1 852  “ the  Department  of  Practical  Art " was  constituted, 
and  a museum  of  objects  collected  at  Marlborough  House 
which  afterwards  formed  the  nucleus  of  the  future  museum 
at  South  Kensington.  In  1853  44  The  Dejmrtment  of 
Science  and  Art  " was  established,  and  in  1 857,  under  the 
auspices  of  Henry  Cole,  the  offices  of  the  deportment  and 
the  National  Art  Training  School  were  removed  from 
Marlborough  House  to  South  Kensington.  Classes  for  in- 
struction in  various  crafts  had  been  carried  on  both  at 
Somerset  House  and  Marlborough  House,  and  the  whole 
object  of  the  Government  schools  of  design  was  to  give 
an  artistic  training  to  the  designer  and  craftsman,  so  that 
lie  could  carry  back  to  his  trade  or  craft  improved  taste 
and  skill.  The  schools,  however,  became  largely  filled  by 
students  of  another  type — leisured  amateurs  who  sought 
to  acquire  some  artistic  accomplishment,  and  even 
in  the  case  of  genuine  designers  and  craftsmen  who 
develojxxl  pictorial  skill  in  their  studies,  the  attraction 
and  sujierior  social  distinction  and  possibility  of  superior 
commercial  value  accruing  to  the  career  of  a painter  of 
easel  pictures,  diverted  the  schools  from  their  original 
purpose. 

kor  some  time  after  the  removal  to  South  Kensington, 
during  the  progress  of  the  new  buildings,  and  under  the 
direction  of  Godfrey  Sykes  and  F.  W.  Moody,  practical 
decorative  work  both  in  modelling  and  painting  was  carried 
out  in  the  National  Art  Training  »School ; but  on  the  com- 
pletion of  these  works,  the  school  relapsed  into  a more  or 
less  academic  school  on  the  ordinary  lines,  and  was  regarded 
chiefly  as  a school  for  the  training  of  art  teachers  and 
Blasters  who  were  required  to  [wrh  through  certain  stereo- 
typed courses,  and  execute  a certain  series  of  drawings  in 
order  to  obtain  their  certificates.  Thus  model-drawing, 
freehand  outline,  plant-drawing  in  outline,  outline  from 
the  east,  light  and  shade  from  the  cast,  drawing  of  the 
antique  figure,  still  life,  anatomical  drawings,  drawing  and 


ACHING  687 

I painting  from  the  life,  ornamental  design,  historic  studies 
of  ornament,  perspective,  and  geometry,  were  all  taken  up 
in  a cut-and-dried  way,  as  isolated  studies,  and  with  a view 
■ ly  to  obtaining  the  certificate  or  pawing  an  examina- 
tion. This  theoretic  kind  of  training  though  still  in  force 
and  though  it  enabled  the  department  to  turn  out  certi- 
ficated teachers  for  the  schools  of  the  country  of  a certain 
standard,  and  to  give  to  students  a general  theoretic  idea 
! of  art,  has  lwn  found  wanting,  since,  in  practice,  when 
j the  student  in  design  leaves  his  school  and  desires  to  take 
| UP  P radical  work  as  a designer  or  craftsman,  he  requires 
I f/rcml  knowledge,  and  specialised  skill  in  design  for  his 
work  to  be  of  use ; and  though  he  may  be  able  to  impart 
to  others  what  he  himself  lias  laboriously  acquired,  the 
theoretic  and  general  character  of  his  training  proves  of 
little  or  no  use,  face  to  face  with  the  ever  shifting  and 
changing  demands  of  the  modern  manufacturer  and  the 
modern  market. 

A growing  conviction  of  the  inadequacy  of  the  schools 
of  the  Science  aud  Art  Department  (now  the  Board  of 
Education),  considered  as  training  grounds  for  practical 
designers  and  craftsmen,  led  to  the  establishment  of 
new  technical  schools  in  the  principal  towns  of  Great 
Britain.  The  circumstance  of  certain  large  sums,  diverted 
from  their  original  purpose  of  compensation  to  brewers, 
being  available  for  educational  purposes  and  at  the  dis- 
posal of  the  county  councils  and  municipal  bodies, 
provided  the  means  for  the  building  and  equipment 
of  these  new  technical  schools,  which  in  many  eases 
are  under  the  same  roof  as  the  art  school  in  the  pro- 
vincial towns,  although  the  connexion  between  the  two 
is  not  so  close  as  might  be  desirable.  The  art  schools 
formerly  managed  by  private  committees  and  supported 
by  private  donors,  assisted  by  the  Government  grants,  are 
now',  in  the  principal  industrial  towns  of  Great  Britain, 
taken  over  by  the  municijiality.  Birmingham  is  singularly 
j well  organized  in  this  respect,  and  its  art  school  has 
long  held  a leading  jwsition.  The  school  is  well  housed 
in  a new  building  with  class-rooms  with  every  appliance, 
not  only  for  the  drawing,  designing,  and  modelling  side, 
but  also  for  the  practice  of  artistic  handicrafts  such  as 
metal  rejjouss^,  enamelling,  wo<xl-carving,  embroidery,  «kc. 
The  municipality  have  also  established  a jewellery  school, 
so  as  to  associate  the  practical  study  of  art  with  local 
industry,  Manchester  will  shortly  have  a large  new 
technical  school,  intended  to  combine  the  work  of  the 
existing  technical  school  in  Princess  Street  and  the  weav- 
ing school  in  Peter  Street  under  one  roof,  with  special 
classes  for  design  j while  the  art  school  in  Cavendish  Street, 
with  its  museum,  may  remain  as  a high  school  of  design, 
painting,  and  modelling.  In  Glasgow,  which  has  now  a 
distinct  place  in  the  modem  development  of  art,  both 
decorative  and  pictorial,  under  the  headmastership  of  Mr 
Francis  H.  Newbery,  the  art  schools  are  also  under 
municipal  management,  and  large  new  premises  have  been 
completed  for  the  extension  of  wrork  in  the  technical  and 
practical  direction.  Leicester  lias  an  admirably  equipped 
and  organized  art  school  in  a fine  building. 

The  important  change  involved  in  the  incorporation  of 
the  Science  and  Art  Department  with  the  Board  of 
Education  has  also  led  to  a reorganization  of  the  Koyal 
College  of  Art,  A special  Council  of  Advice  on  art 
matters  has  been  appointed,  consisting  of  representatives 
of  painting,  sculpture,  architecture,  and  design,  who  deal 
with  the  Koyal  College  of  Art,  and  appoint  the  professors 
who  control  the  teaching  in  the  classes  for  architecture, 
design  and  handicraft,  decorative  painting  and  sculpture, 
modelling,  and  carving.  The  council  decide  upon  the 
curriculum,  and  examine  and  criticize  the  work  of  the 
college  from  time  to  time.  They  also  advise  the  Board  in 
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regard  to  the  syllabus  issued  to  the  art  schools  of  the 
country,  and  act  as  referees  in  regard  to  purchases  for 
the  museum.  New  buildings  for  the  Royal  College  of 
Art  will  be  added  to  the  new  museum  building  now  in 
course  of  erection.  There  will  be  a lower  and  a higher 
school  in  the  college,  and  provision  will  be  made  for  the 
practice  of  the  artistic  handicrafts.  An  etching  and  en- 
graving class  lias  existed  since  1864.  A stained- glass 
class  was  instituted  in  1899,  and  these  will  tw  followed 
by  classes  for  stone  and  marble  carving,  for  metal  work, 
and  for  pottery,  while  others  will  bo  added  as  space  and 
organization  admit 

Of  other  institutions  for  the  teaching  of  art,  outside 
the  Science  aud  Art  Department,  the  following  may  l>e 
named : The  Royal  Drawing  Society  of  Great  Britain 
and  Ireland,  which  was  formed  principally  to  promote  the 
teaching  of  drawing  in  schools  as  a means  of  education. 
The  system  therein  adopted  differs  from  the  ordinary 
drawing  courses,  and  favours  the  use  of  the  brush.  Brush- 
work  has  generally  been  adopted  for  elementary  work,  too, 
by  London  school-board  teachers,  drawing  being  now  a 
compulsory  subject.  Remarkable  results  have  been  obtained 
by  the  Alma  Rood  board  schools  in  the  teaching  of  boys 
from  eight  to  twelve  by  giving  them  spaces  to  fill  with 
given  forms — leaf  stupe* — from  which  patterns  are  con- 
structed to  fill  the  spaces,  brush  aud  water-colour  being 
the  means  employed.  At  the  Female  School  of  Art  in 
Queen  Square,  London,  classes  in  drawing  and  painting 
from  life  are  held,  and  decorative  design  is  also  studied. 
At  the  Herkomer  Incorporated  School  at  Bus  hoy,  directed 
by  Prof.  H.  von  Herkomer,  R.A.,  according  to  his  own 
methods,  students  are  instructed  in  drawing,  paintiug, 
and  engraving.  The  school  is  limited  to  100  students. 
The  City  and  Guilds  of  London  Institute  has  two  depart- 
ments for  what  is  termed  “ applied  ” art,  one  at  the  South 
London  School  of  Technical  Art,  and  the  other  at  the  Art 
Department  in  the  Technical  College,  Finsbury.  There 
are  also  the  Royal  School  of  Art  Needlework ; the  School 
of  Art  Wood' -carving ; and  the  School  of  Art  at  the 
Crystal  Palace.  The  Slade  School  of  Drawing,  Painting, 
and  Sculpture,  University  College,  Gower  Street,  confines 
itself  to  drawing  and  painting  from  the  antique  and  life, 
and  exercise  in  pictorial  composition.  There  are  also 
lectures  on  anatomy  anil  perspective.  The  Slade  Pro 
fessorships  at  Oxford  and  Cambridge  Universities  are 
concerned  with  the  teaching  and  literature  of  art,  but  they 
do  not  concern  themselves  with  the  practice.  There  are 
also,  in  addition  to  the  schools  of  art  named  and  those  in 
connexion  with  the  Board  of  Education  in  the  various 
districts  of  London  and  the  country,  many  and  various 
private  schools  and  clubs,  such  as  the  I.anghain  and 
“ Heatherley  s,”  chiefly  concerned  in  encouraging  drawing 
and  painting  from  the  life,  and  for  the  study  of  art 
from  the  pictorial  point  of  view',  or  for  the  preparation  of 
candidates  for  admission  into  the  Royal  Academy  or  other 
schools. 

A general  survey,  therefore,  of  the  various  institutions 
which  are  established  for  the  teaching  of  art  in  Great 
Britain  gives  the  impression  that  the  study  of  art  is  not 
neglected,  although,  perhaps,  further  inquiry  might  show 
that,  compared  to  the  great  educational  establishments, 
the  proportion  is  not  excessive.  With  the  board  schools 
teaching  art,  as  well  as  the  municijxil  art  schools  aud 
schools  in  connexion  with  the  Board  of  Education,  the 
danger  is  of  waste  of  energy  and  of  overlapping  in  the 
various  courses.  This  danger  suggests  that  a well-defined 
progressive  system  might  lx*  arranged  so  that  a school- 
board  scholar  who  shows  artistic  ability  might  he  enabled 
to  pass  on  from  the  elementary  classes  in  one  school  to  the 
higher  art  and  technical  schools,  secondary  and  advanced, 


without  retracing  his  steps,  thus  escaping  the  depression 
of  going  over  old  ground. 

The  general  movement  of  revival  of  interest  in  the  art*  of 
decorative  design  and  the  allied  handicrafts,  with  the  dear*  to 
re-establish  their  influence  in  art-teaching,  has  been  due  to  many 
causes,  among  which  the  work  of  the  Arts  and  Craft*  ExhiUlkn 
Society  may  count  a9  important.  From  the  leading  members  of 
this  body  the  London  County  Council  Technical  Education  Beam, 
when  it  was  fiice  to  face  with  the  problem  of  organising  its 
new  schools  and  its  technical  classes,  sought  advice  and  Md. 
Success  has  attended  their  school#,  especially  the  Central  benwi 
of  Arts  and  Crafts  at  Morley  Hall,  Regent  Street.  The  objector 
the  school  is  to  provide  the  craftsman  in  the  various  branches  or 
decorative  design  with  such  means  of  improving  hu  taste  aMalQU 
as  the  workshop  doe*  not  afford.  It  does  not  concern  jtwiT  Wt« 
the  amateur  or  with  theoretic  drawing.  The  main  difference  tn 
principle  adopted  iu  this  school  in  the  teaching  of  design  U the 
absence  of  teach i ng  design  apart  /row  handicraft.  It  w consider*! 
that  a craftsman  thoroughly  acquainted  with  the  natural  capantiei 
of  hi*  material  and  strictly  understanding  the  conduits  jf  b 
work,  would  be  able,  if  he  had  any  feeling  or  invention,  to  desgu 
appropriately  in  that  material,  and  no  designing  can  be  good  •!*£ 
from  l knowledge  of  the  m.tcrUl  in  which  tt  U £ 

carried  out  It  should  be  remembered  too  that  grefduc  shill  « 
representing  the  appearance,  of  natural  object! 1»  one  wt  of 
and  the  executive  .{ill  of  the  craftsmen  in  «.irkin*  ^ 
say,  in  wood  or  metal,  ia  r|uit0  another.  It  follow.  ««t  the 
of  drawing  or  design  mad.  by  th.  cnfUmm.  would  to « 
different  character  from  a pictorial  drawing,  and bt  to | £ 
simple  and  abstract,  while  clear  and  accurate.  Tire 
th.Ppictorial  artist  and  for  the  cmfuman  would,  there** 
naturally  bo  different.  . . , . -Annuv  must 

The  character  of  the  art-teaching  adopted  “ “ 

of  course  d.]*ud  upon  the  dominant  concept™  ^ 
function  and  purpo*.  If  « "it";  J*  “ “ ‘f 

for  the  leisured  few,  ito  motlmde  wdl  be  ameteunshand  »fe 

If  we  regard  art  ae  an  important  factor  in 

of  the  intelligence,  »»  an  Uispensebl.  <m«nl 

shall  favour  aysteraatic  study  and  a training  in  1 j 

expression  by  means  of  line.  We  shell  nine  the  svuiWic  .1» 

of  early  civilisation*  lik.  the  Egyptian,  , symbol  « 

and  iu  the  history  of  decorative  ert  wo  shall  fin 1 tbil 

paniment  and  illustration  of  himianhistoryltacl . 

point  of  view  we  shall  value  the  acquisition  of  the  : |»™ 

ng  for  the  purpose  of  presenting  mid  erpUining  the 
form,  of  nature.  ‘Drawing  will  be  the  m«t  'XLTnmm'nS. 
command  of  th®  teacher  to  explain,  to  . I ’i- ^ Drawing 

where  mere  words  arc  not  sufficiently  defim  T our  e,jU(.Atwn, 

in  thU  aonse  is  taking  ft  more  u need  Ut  it  I® 

especially  in  primary  education,  though  there 
atop  there,  aid  one  fe.1.  it  may 

portant  position  both  as  a training  for  the  or<  it| 

•id  to  the  teacher.  Then,  again,  we  may  i roga  , UB1Jin  ftfo,  not 

social  aspect  as  an  essential  acccnupsniro^  gljM)  ^ \nt 
only  for  its  illustrative  and  depicting  powers, • . • . iu„l*:inm- 

for  its  pleasure-giving  properties,  f.  niood5  of  n»t«* 

latiiig  the  observation  and  sympathy  ™‘“*  ..  0j  ,ni*aUM 

its  power  of  touching  the  emotions,  and  a » fpnn 

to  our  sense  of  beauty.  We  .hall  ^tiaj  d 

this  point  of  view  as  the  greatest  drihrer,  t L w 

social  and  human  force*.  Such  ideas  as  > ^ 0 o 

by  all  who  take  pleasure  and  interest  ft,  , .^ep  0i,«nred 
important  element  in  their  hvea,  are • croa  i,*My  oot 

bv  a multitude  of  mundane  considerations,  a I 

of  the  struggle  for  ascendency  Ixetwcen  tne&c  tn  . ^ ^ 

art  teaching  are  evolved,  There  is  thodernand^r 
live  on  the  part  of  the  artist,  and  the  tench  ^ ,och  art 

demand  on  the  part  of  the  manufacturer  am  commercial 

a*  will  help  him  to  dispoae  of  his  goods.  In  t I . t into  p»t^ 
rivalry  between  nations  this  Uttar  dents nd  : toM S«  . 

mineut  relief,  and  art  is  apt  to  Ire  ■••Jj ' ■ ' , ^jationshipa  with 

slave  to  the  market.  These  are  but  BC^  Jf  expression  sal 
art.  All  who  care  for  art  value  it  as  * “J*1*,,  it  tiicfc*  or  ** 
for  the  pleasure  and  Ireauty  it  mfhrei  int  - **—  • 

j : fw»m  life  it*e 


1 Seeing  tlicn. 


r mo  pleasure  anu  iiwuhj  Mlt„  . 

•ential  and  insiqiarablc  from  life  tjfMU.  j,  N ^xl, 
irtanoe  of  art  from  any  point  of  view,  in  | ^ imfortai't 
■ ’ :“*ellectual,  emotional,  economic,  it  of  t,ie  CTd  \n 

system#  of  art-tcnching  not  to  K»e  g ^omiaat»d 
i.I  to  at  ow  our  teaching  to  «? 


us  in  our  system#  or  art-umcning  uvi  ««  *-  =■  . ^pnuasw11 

ranging  .ho  moans-mit  to  »l!ow  our  t«chmg  to  « M>;,  fa 
i either  dilcttonti-m  or  commcrciehim.  nc  tochnii]oe. 

I of  technical  .kill,  nor  to  seenfice  '"’Sp'  , 0r.ll  cd"<*' 
...  true  object  of  art-tracking  is  very  much  M in  b,„d_iirt 

ion — to  inform  th*  mind,  while  vou  give  . work. 


of  art- teaching  Is  very  muL“  * |h.  band-"04 

i the  mind,  while  you  bode  of  «w*. 

o imiioae  certain  rigid  rules,  or  fixed  wipo*  j the  ow 

ut  while  giving  instruction  in  definite  uw  , ,be  fctad«I 

tnUrula,  to  ellow  for  th.  Individu.1  development  ol 


arta— arthropoda 


and  enable  him  to  aejuire  the  jnwer  to  rxpreM  himatlf  tlirtmnh 
different  media  without  forgetting  the  grammar  and  alphabet  of 
dc&ign.  Practice  may  vary,  but  principles  remain,  and  there  is 
a cerUm  logic  in  art,  u well  u in  reaaoning.  All  art  ia  con. 
dltloued  in  the  mode  of  It.  axprewon  by  it,  material,  and  even 
the  most  individual  kind  of  art  ha.  a convention  of  ita  own  by  the 
very  necessity  and  meana  or  its  existence.  Methods  of  expression 
conventions  alter  as  each  artist,  each  age  seek,  some  new  interpre- 
tation of  nature  and  the  imagination-the  well-springs  of  artistic 
life,  and  from  these  revivingstreams  continually  flow  new  harmonies, 


689 

■rn<1  TOO®Wn»tioM,  taking  form  and  colonr  accord- 
mg  to  the  temperaments  which  give  them  birth,  (yyt  c ^ 

. town  Thessaly,  in  Greece,  in  the  province 

of  Arta,  o 9 miles  N.N.W.  of  Mesolonghi,  on  the  river 
Arta,  which  enters  the  Gulf  of  Arta  some  distance  south 
of  the  town.  The  hattle  of  Actium  was  fought  near  the 
mouth  of  the  gulf  in  29  B.c.  The  population  is  now  about 
<000. 


ARTHROPODA. 


ARTHROPODA  is  the  name  of  one  of  the  three  aub- 
phyla  into  which  one  of  the  great  phyla  (or  primary 
branches)  of  cudomoccelous  animals— the  Appendicut.ata 
— is  divided  ; the  other  two  being  respectively  the  Chwto- 
{>oda  and  the  Rotifera.  The  word  “Arthropoda  ” was  first 
used  in  classification  by  Siebold  and  Stannius  {Lehrbueh  der 
vcrtfleich  A natomie,  Berlin,  1 845)  as  that  of  a primary  j 
division  of  animals,  the  others  recognized  in  that  treatise  | 
U*ing  Protozoa,  Zoophyta,  Vermes,  MoUusca,ud  Vertebrata. 
The  names  Condylopoda  and  Gnathojioda  have  been  subse- 
quently proposed  for  the  same  group.  The  word  refers  to 
the  jointing  of  the  chitinized  exo-skeleton  of  the  limbs  or 
lateral  apjicndages  of  the  animals  included,  which  are, 
roughly  sj»eaking,  the  Crustacea,  Arachnida,  Hexa- 
poda  (so-called  “true  insects”),  Ontifiedea,  and  Milli- 
pedes. This  primary  group  was  set  up  to  indicate 
the  residuum  of  Cuvier's  Articulata  when  his  class 
Annelidcs  (the  modern  Chietopoda)  was  removed  from 
that  “ embranchcment.”  At  the  same  time  Siebold 
and  Stannius  renovated  the  group  Vermes  of  Linnaius, 
and  placed  in  it  the  Cluetopods  and  the  parasitic 
worms  of  Cuvier,  liesides  the  Rotifers  and  Turbellarian 
worms.1 

The  result  of  the  knowledge  gained  in  the  last  quarter 
of  the  19th  century  has  been  to  discredit  altogether  the 
group  \ermes,  thus  set  up  and  so  largely  accepted  by 
German  writers  even  at  the  present  day.  We  have,  in 
fuct,  returned  very  nearly  to  Cuvier’s  conception  of  a great 


' division  or  branch,  which  he  called  Articulata,  including 
the  Arthropoda  and  the  Cha*topoda  (Annelides  of  Ijimarck, 
| a name  adopted  by  Cuvier),  and  differing  from  it  only  by 
the  inclusion  of  the  Rotifera.  The  lume  Articulata,  in- 
I trodueed  by  Cuvier,  has  not  been  retained  by  subsequent 
writers.  The  same,  or  nearly  tho  same,  assemblage  of 
animals  has  been  called  Entomozoaria  by  Do  Blainville 
I (1822),  Arthrozoa  by  Burmeistcr  (1843),  Entomozoa  or 
Anne] lata  by  Milno-Ed wards  (1855),  and  Annulosa  by 
M‘L*ay  (1819),  who  was  followed  by  Huxley  (1856). 
The  character  pointed  to  by  all  these  terms  is  that  of  a 
ring -like  segmentation  of  the  body.  This,  however,  is 
not  the  character  to  which  wo  now  ascribe  the  chief  weight 
as  evidence  of  the  genetic  affinity  and  monophyletic  (uni- 
ancestral)  origin  of  the  Cluetopoda,  Rotifers,  and  Arthro- 
pod*. It  is  the  existence  in  each  ring  of  the  body  of  a 
jiair  of  hollow  lateral  appendage*  or  parapodia , moved  by 
intrinsic  muscles  and  jienetrated  by  blood -spaces,  which  is 
the  leading  fact  indicating  tho  affinities  of  these  great 
sub -phyla,  and  uniting  them  as  blood -relations.  The 
parapodia  (Fig.  7)  of  the  marine  branchiate  worms  are 
the  same  things  genetically  as  the  “legs”  of  Crus- 
tacea and  Insects  (Figs,  9 and  10).  Hence  the  term 
Appkndicclata  was  introduced  by  Lankester  (preface  to 
the  English  edition  of  Gegenbaurs  Comparative  Ana- 
tomy, 1878)  to  indicate  the  group.  Tho  relationships 
of  the  Arthrojioda  thus  stated  are  shown  in  the  sub- 
joined table : — 


1 A*  a matter  of  fact  the  group  Arthropoda  itself,  thus  constituted, 
was  precisely  identical  in  its  area  vrith  the  class  Insect*  of  Limueus,  I 
the  Eotocna  of  Aristotle.  Bat  by  causes  which  it  ia  not  easy  to  trace 
the  won]  “Insect"  had  become  limited  since  the  days  of  Liiuueiu 
to  the  Hexapod  Pterygote  forms  to  the  exclusion  of  his  Aptcra. 
Lamarck's  penetrating  genius  is  chiefly  responsible  for  the  shrinkage 
of  the  worn  Insecta,  since  it  wn*  he  who,  forty  years  after  Linnwus'a 
death,  set  up  and  named  the  two  great  classes  Crustacea  and  Arachnida  1 
(included  by  Idumea*  under  Inject*  as  the  order  M Aptera  *'),  assign- 
ing to  them  equal  rank  with  the  remaining  Insecta  of  Liunteus,  for 
which  he  jjroposed  the  very  appropriate  class -name  44  HexapoW  ! 
Lamarck,  however,  appears  not  to  have  insisted  on  this  name  Hcxa- 
po<ia,  and  so  the  class  of  Ptorygotc  Hexapods  caine  to  retain  the 
group-name  Insecta,  which  la,  historically  or  etymologically,  no  more 
sppropriato  to  them  than  it  is  to  the  classes  Crustacea  and  Arachnida.  1 
The  tendency  to  retain  the  original  name  of  an  old  and  comprehensive  j 
group  for  one  of  the  fragment*  into  which  such  group  becomes  divided 
by  the  advance  of  knowledge— instead  of  keeping  the  name  for  ita 
logical  ti.se  as  a comprehensive  term,  including  the  new  divisions,  each 
duly  provided  with  a new  name — is  most  curiously  illustrated  in  the 
history  of  the  word  Physiology.  Cicero  says,  “ Physiologia  natoroo 
ratio,  ” and  such  was  the  meaning  of  tho  name  Physiaioptut,  given  to 
a cyclopaedia  of  what  was  known  and  imagined  about  earth,  aea,  sky, 
birds,  beasts,  and  fishes,  which  for  a thousand  years  was  the  authori- 
tative source  of  information  on  these  matters,  and  was  translated  into 
every  European  tongue.  With  the  revival  of  learning,  however,  first  I 
one  and  then  another  special  study  became  recognized — anatomy, 
botany,  zoology,  mineralogy,  until  at  last  the  great  comprehensive 
t«rm  Physiology  was  lwreft  of  all  ita  once -included  subject-matter, 
excepting  the  study  of  vital  processes  pursued  by  the  more  learned 
members  of  the  medical  profession.  iVofesaional  tradition  and  an 
astute  perception  nn  their  part  of  the  omniscience  suggested  by  the 
terms,  have  left  the  medical  men  in  English-speaking  lands  in  undis- 
turbed bat  illogical  posseaaiou  of  the  words  physiology,  physic,  and 
physician. 


{Sub-phyltun  1.  Rotifera. 

„ 2.  Chstopoda. 

,,  3.  Arthropoda. 

The  Rotifera  are  characterized  by  the  retention  of  what 
appears  in  Molluscs  and  Chattopoda  as  an  embryonic 
organ,  the  velum  or  ciliated  prteoral  girdle,  as  a loco- 
motor and  food -seizing  apparatus,  and  by  the  reduc- 
tion of  the  muscular  parapodia  to  a rudimentary  or 
non-existent  condition  in  all  present  surviving  forma 
except  Pedalion.  In  many  important  respect*  they  are 
degenerate  — reduced  both  in  size  and  elaboration  of 
structure. 

The  CnxToroDA  are  characterized  by  tho  possession  of 
horny  epidermic  chsette  embedded  in  the  integument  and 
moved  by  muscles.  Probably  the  chiet®  preceded  the 
development  of  parapodia,  and  by  their  concentration 
and  that  of  the  muscular  bundles  connected  with  them  at 
the  sides  of  each  segment,  led  directly  to  the  evolution 
of  the  parapodia.  The  parapodia  of  Chaetopoda  are 
never  coated  with  dense  chitin,  and  are,  therefore^ 
never  converted  into  jaws ; the  primitive  “ head-lobe " 
or  prostoi nium  persists,  and  frequently  carries  eyes  and 
sensory  tentacles.  Further,  in  all  members  of  the 
sub- phylum  Cluetopoda  the  relative  position  of  the 
prostomium,  mouth,  and  peristomium  or  first  ring  of  the 
body,  retains  its  primitive  character.  We  do  not  find  in 
Cluetopoda  that  paraiwdia,  belonging  to  primitively  jiosi- 
oral  rings  or  body-segments  (called  “somites,”  as  proposed 
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by  H.  Milne- Edwards),  pass  in  front  of  the  mouth  by 
adaptational  shifting  of  the  oral  aperture.  (Seo,  how- 
ever, 8.) 

Thu  Arthropoda  might  be  better  called  the  “Grnvtho- 
poda,”  since  their  distinctive  character  is,  that  one  or  mow 
pairs  of  appendages  behind  the  mouth  are  densely  chitin- 
iz?d  ami  turned  (fellow  to  fellow  on  opposite  sides)  towards 
on  ? another  so  as  to  act  as  jaws.  This  is  facilitated  by  an 
imjiorUmt  general  change  in  the  position  of  the  j>arai?odiA ; 
their  Ixusal  attachments  are  all  more  ventral  in  jKssition 
than  in  the  Cluetopoda,  and  tend  to  approach  from  the 
two  sides*  towards  the  mid  ventral  line.  Very  usually  (but 
not  in  the  Onychophora  = Peripatw)  all  the  jm,rajx>dia  are  j 
plated  with  chitin  accreted  by  the  epidermis,  and  divided  ( 
into  a aeries  of  joints  — giving  the  “ arthropodous ” or 
hinged  character. 

There  are  other  remarkable  and  distinctive  features  of 
structure  which  hold  the  Arthropoda  together,  and  render 
it  impossible  to  conceive  of  them  as  having  a polyphyletic 
origin,  that  is  to  say,  as  having  originated  separately  by 
two  or  throe  distinct  lines  of  descent  from  lower  animals ; 
and,  on  the  contrary,  establish  the  view  that  they  have 
been  developed  from  a single  line  of  primitive  Gnatho- 
pods  which  arose  by  modification  of  parapodiate  annulate 
worms  not  very  unlike  some  of  the  existing  Chastopoda. 
These  additional  features  are  the  following  — (1)  All 
existing  Arthropoda  have  an  ostia  to  heart  and  have 
undergone  “ phlelxedosis,”  that  is  to  say,  the  peripheral 
portions  of  the  blood-vascular  system  are  not  fine  tubes  as 
they  are  in  the  ChaetojKMla  and  as  they  were  in  the  hypo- 
thetical ancestors  of  Arthropoda,  but  sire  swollen  so  as  to 
obliterate  to  a large  extent  the  ccelom,  whilst  the  sejiarate 
veins  entering  the  dorsal  vessel  or  heart  have  coalesce*!, 
leaving  valvato  ostia  (see  Fig.  1#)  by  which  the  blood  pM8M 
from  a pericardial  blood-sinus  formed  by  the  fused  veins 
into  the  dorsal  vessel  or  heart  (see  Lankester’s  ZofJogy,  part 
ii.t  introductory  chapter.  A C.  Black,  1 900).  The  only  ex- 
ception to  this  is  in  the  case  of  minute  degenerate  forms  where 
the  heart  has  disappeared  altogether.  The  rigidity  of  the 
integument  caused  by  the  deposition  of  dense  chitin  upon 
it  is  intimately  connected  with  the  physiological  activity 
and  form  of  all  the  internal  organs,  and  is  undoubtedly 


fusion  of  this  and  the  nerve-ganglion-masses  proper  to  the 
prosthomcres  or  segments  which  pass  forwards,  whilst 
their  i*irapodia  ( = appendages)  become  converted  into 
eye-stalks,  and  antenna,  or  more  rarely  grasping  organs. 
(3)  As  in  Cluetopoda,  coelomic  funnels  (ccelomoducte) 
may  occur  right  and  left  as  pairs  in  each  ring -like 
segment  or  somite  of  the  body,  and  some  of  these  are 
in  all  codes  retained  as  gonoduct*  and  often  as  renal 
excretory  organs  (green  glands,  coxal  glands  of  Arach- 
nida,  not  crural  glands,  which  are  epidermal  in  origin); 
but  true  nephridia,  genetically  identical  with  the 
nephridia  of  earthworms,  do  not  occur  (on  the  subject 
of  ccelom,  coeloinoducts,  and  nephridia,  w*  the  intro- 
ductory chapter  of  port  il  of  Lankester’s  Tnatx*  <m 

Zoology).  „ . 

Tabular  Statement  of  the  Grade*,  Claw*,  and  Sub- 
,W.  of  the  Arthropoda.—lt  will  bo  convenient  no*  '« 
uive  in"  the  clearest  form  a statement  of  the  larger  rah- 
divisions  of  the  Arthropoda  which  it  seems  necessuy 
to  recognize  at  the  present  day.  The  justification  of 
the  arrangement  adopted  will  form  the  substance  of  he 
rest  of  the  present  article.  The  orders  included  in 
various  classes  are  not  discussed  here,  but  »ro  If**™ ' " 
under  the  following  titles  :-PnffATUI  (On)Ti.o|Aor»), 
Myriapoda  (l)iplopoda  and  Chilotioda),  Abachsiba, 
Issrcta  (HexaiKsla),  and  CecbtacKA. 

SCB-PnYi.ru  ARTIIltOPOIlA  (of  the  Phylum 
Appendicnlata). 

Grade  A.  Hyparthropoda  (hypothetical  forms  coanocting  «• 
oestora  of  Cluetopoda  with  those  of  Arthropod- 
Grade  H.  Protarthropoda. 

Class  OvrcHoreosA. 

Ex.  — Pcripntu*. 

Grade  C.  Euarthropoda. 

Class  1.  DinoroWU 

Ex.— Julu*. 

Class  2.  Akachnida. 

Grade  a.  Anomomeristica. 

Ex. — Phneoy*. 

Grado  b.  Komonreristica. 

(a)  l‘*atoi»od«. 

Ex.  —Pyawtjonum. 

(A)  Ruarachnida. 

Ex.—  limnluo,  Scorpio,  Mm «•  Aanu- 
Class  8.  Crustacea. 

Grade  a.— Entomostraca.  #BI 

Ex.—Apu*,  If  ranch  ipus,  Cydeyt,  Bala  i*w. 

Gnu  it?  b.  MaLUcostraca.  - 

Ex. -s VebaUa,  Abacus,  0*i*u*>  Gw”*™ «■ 

Class  4.  CmuorODA. 

Ex.— Scobtpendm.  . 

Class  5.  HFXAfODA  nyn.  InsccW  rterygotsL 

Ex.— LocuMa,  WrysreaM,  Popilic,  '-P* 

Luatnu*,  Machiii*. 

InccrUc  W«-Tsr.ligrwU,  Prntastomid*  (drgena»»  fo™^ 
The  Segmentation  of  the  ^^^^jT^’into  a 


Vta.  1 — Dtegnm  to  show  the  Rrsdusl  formation  of  the  Arthropod  pericardial 
blood-tlntt*  ami  " o*Uate"  h-»rt  by  the  swelling  up  (phlelicndotSit)  nf  the 
Touw  enU'rtoit  the  dorsal  vessel  or  Mart  of  a Ch.nto|j<xl-liki»  anonator.  The 
flgufd  on  the  left  repnxteuU  ttiu  coDiiitkm  in  a CtueUipod,  that  -in  the  »lnht 
the  ronilltimi  in  an  Arthropod,  the  other  two  are  hypothetical  lnt?nii-sh*»>e 
form*.  (After  L»akesU-r,  V-  J-  Mie.  ScL  toI.  xxxiv.  1*M.) 

correlated  with  the  total  disappearance  of  the  circular 
muscular  layer  of  the  body-wall  present  in  Chmtopod& 
(2)  In  all  existing  Arthropoda  the  region  in  front  of  the 
mouth  is  no  longer  formed  by  the  primitive  prostomium  or 
head-lota,  but  one  or  more  segments,  originally  post-oral, 
with  their  appendages  have  passed  in  front  of  the  mouth 
(prosthoraeren).  At  the  same  time  the  prostomium  and  its 
appendages  cease  to  Is?  recognisable  as  distinct  elements  of 
the  head.  The  brain  no  longer  consists  solely  of  the  norve- 
gaiigl ion-mass  proper  to  the  prostomial  lobe,  as  in  Chscto- 
poda,  but  is  a composite  (syucerebrum)  produced  by  the 


of  the  Arthropoda  is  more  or  less  envy  Hhown 

series  of  rings,  segments,  or  somites  which  . , |artI 
to  bo  repetitions  one  of  another,  ixisseseinf,  ...  j jn 

and  organs  which  tuny  bo  larger  or  siiwlK 

shape  or  altogether  suppressed  in  one  sorni  ^ more 

with  another.  A similar  constitution  of v.-rtebrat* 
clearly  seen  in  the  Clnetopod  worms.  ,a  vertehr*, 
also  a repetition  of  units  of  structure  (myo  the 

Ac.) — which  is  essentially  of  the  same 
repetition  in  Arthropods  and  Chatopods,  0|MerwA 
respects  subject  to  peculiar  developmen  t BtrUCtwal 
The  name  “ metamerism  ” has  been  given  . follow 

phenomenon  because  the  11  meres,”  or  repea  call'**!  4 

one  another  in  line.  Each  such  “mere” 

“metamere.”  This  U not  the  place  in  or 

the  origin  and  essential  nature  °f  rae  ^tigiactory 
“ metameric  segmentation.”  Nevertheless,  a 


ARTHR 

consideration  of  the  structure  of  the  Arthropods  demands  a 
knowledge  of  what  may  be  called  the  laws  of  metamerism. 
These  are  not  so  fully  ascertained  or  formulated  as  might 
be  expected.  The  repetition  of  parts,  which  wc  note  as 
metamerism,  is,  as  Haeckel,  Bateson,  and  others  have 
recognized,  only  a sjiecial  case  of  a tendency  of  the  organic 
body  to  repetition  of  structural  units  or  parts  which  find* 
one  expression  in  bilateral  symmetry.  In  certain  worms 
(the  Cestoidea  and  some  Planarians)  metameric  segmenta- 
tion is  accomiianied  by  the  separation  of  the  completed 
metameres  one  by  one  from  the  older  (anterior)  extremity 
of  the  chain  (strobilation),  but  it  by  no  means  follows  that 
metameric  segmentation  ha-s  a necessary  origin  in  such 
completion  and  separation  of  the  “meres.”  On  the 
contrary,  metamerism  seems  to  arise  from  a projierty  of 
organisms  which  is  sometimes  more  (eumerogeneais)  and 
sometimes  less  (dysmerogenesis)  fully  exhibited,  and  in 
some  groups  not  exhibited  at  all.  The  most  complete  and, 
at  the  same  time,  simplest  instances  of  metameric  segmenta- 
tion are  to  be  seen  in  the  larger  Chiotojiods,  where  some 
hundreds  of  segment*  succeed  one  another — each  practically 
indistinguishable  in  structure  from  the  segment  in  front  or 
from  that  behind  ; muscles,  right  and  left  appendage  or 
para{Kxlium,  colour-i*ittem  of  the  skin,  gut,  blood-vessels, 
cadom,  nephridia,  nerve-ganglion,  and  nerves  are  precisely 
alike  in  neighbouring  segments.  The  segment  which  is 
least  like  the  others  is  the  first,  for  that  carries  the  mouth 
and  a lobe  projecting  beyond  it — the  prostomium.  If  (as 
sometimes  happens)  any  of  the  hinder  segments  completes 
itself  by  developing  a prostomium,  the  chain  breaks  at 
tluit  point  an<l  the  segment  which  has  developed  a pro 
fitomium  becomes  the  first  or  liead-1  curing  segment  of  a 
new  individual.  Compare  such  an  instance  of  metameric 
segmentation  with  that  presented  by  one  of  the  higher 
Arthropods  — e.g.,  the  crayfish.  Here  the  Bomites  are 
not  so  clearly  marked  in  the  tegumentary  structures ; 
nevertheless,  by  examining  the  indications  given  by 
the  paired  parapodia,  we  find  that  there  are  twenty- 
one  somites  present — a limited  definite  number  which 
is  also  the  precise  number  found  in  all  the  higher 
Crustacea. 


W«j  cau  state  as  a FmsT  Law  1 * * of  metamerism  or  somite  formation 
that  it  is  either  indefinite  in  regard  to  numt>er  of  metameres  or 
Boinitcs  produced  or  is  definite.  Animals  in  the  first  case  we  call 
anomoineristic ; those  in  the  second  CMS,  nomomerwtie.  The 
nomomeristic  condition  is  a higher  development,  a specialisation, 
of  the  auomomemtic  condition. 

The  SECOND  Law,  or  generalization,  as  to  metamerism  which  roust 
be  noted  is  that  the  meres  or  somites  (excepting  the  first  with  its  pro- 
stomium)  may  be  all  practically  alike  or  may  differ  from  one  another 
greatly  by  modification  of  tfio  various  constituent  parts  of  the 
mem  or  somite-  Metamerixcd  animals  an;  either  homoomarie  or 
heteromeric.  The  reference  to  the  variation  in  the  form  of  the 
e**eutial  parts  contained  in  a 4 ‘me tamers”  or  “somite”  introduces 
us  to  the  necessity  of  a general  term  for  these  constituent  or 
*ul»ordinate  jmrU ; they  may  be  called  “meromes”  (ftfpoi). 
Tl»e  meromes  present  in  a iiieUmore  or  somite  differ  in  different 
annulate  or  augmented  animals  according  to  the  general  organiza- 
tion of  the  group  to  which  the  animal  belongs.  As  a matter 
of  convenience  we  distinguish  in  the  Arthrojiod  os  meromes,  first, 
tin*  tegumeutary  chitinized  plates  called  terga,  placed  on  the 
dorsal  aspect  of  the  somites ; second,  the  similar  sternal  plates. 
Iu  Ch*tujM.Hls  wo  should  take  next  to  these  the  masses  of  circular 
and  longitudinal  muscular  fibre*  of  the  body-wall  and  the  dorso- 
ventral  muscles.  The  latter  form  the  third  sort  of  moronic  present 
in  the  Arthropods,  The  fourth  kind  of  momma  is  constituted  by 
the  parajiodia  or  apiiendages ; the  fifth  by  the  cadomic  pouches 
and  their  ducts  and  external  o|»;rtures  (crelorao-ducta),  whether 
roual  or  genital.  The  sixth  by  the  blood-vessels  of  the  somite  ; 
the  seventh  by  the  bit  of  alimentary  tract  which  traverses  it ; 
and  the  eighth  by  the  nenromere  (nerve  ganglion  pair,  commissure*, 
connectives,  and  nerve  branches). 


1 The  word  “Law”  is  uaed  in  this  summary  merely  m a con- 

venient heading  for  the  statement  of  a more  or  less  general  pro- 

position. 
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It  liecomes  appirrnt  from  this  ennmeration  that  there  are  a good 
many  important  elements  or  “meromes  ” in  an  Arthro|«d  metonnre 
or  somite  which  can  become  the  subject  of  heteromcrism  or,  to 
use  a more  apt  word,  of  “heterosis."  It  is  all  the  more  necessary 
to  insist  upon  this  inasmuch  as  there  is  a tendency  in  the  discus- 
sion of  the  segmentation  of  the  Arthrojiod  body  to  rely  exclusively 
tijion  the  indications  given  by  the  tegumentary  chiiiuous  plates 
and  the  ]«ra|iodia. 

The  Till  un  Law  of  metamerism  is  that  hoteromerisui  may  operate 
in  such  a way  as  to  produc*  definite  regions  of  like  modification  of 
the  somites  and  their  appendages,  differing  in  their  modification 
from  that  oWrved  in  regions  before  and  behind  them.  It  is 
convenient  to  have  a sjiocLal  word  for  such  regions  of  like  meres,  and 
wo  call  each  a tagma  {rayua,  a regiment).  The  word  “ tagmusis  ” 
is  applicable  to  the  formation  of  such  regions.  In  the  Clmtojiods 
tagniosis  always  occurs  to  a small  extent  bo  as  to  fnrm  the  head. 
In  some  Chtttopod.H,  such  as  Choetoptenw  and  the  sedentary  forms, 
there,  is  marked  tagmosis,  giving  rise  to  three  or  even  more  tagmata. 
Iu  Arthropods,  Iwaidcs  the  head,  we  find  very  frequently  other 
tagmata  developed.  Hut  it  is  to  be  noted  that  in  the  higher 
members  of  each  great  daw  or  line  of  descent,  the  tagmosis  Ix-eomea 
definite  and  characteristic  just  as  do  the  total  number  of  meres  or 
somites,  whilst  in  the  lower  grades  of  each  gnat  clas*  wc  find  what 
nuiy  be  regarded  as  varying  examples  of  tentative  tagmoei*.  The 
terras  nmuotagmio  and  amnuoUgraic  are  applicable  with  the 
same  kind  of  implication  os  the  terms  nomomeristic  and  anomo- 
meristie. 

The  Fovxth  Law  of  metamerism  (auto-heterosis  of  the  meromes) 
is  that  the  merotnea  of  a somite  or  scries  of  somites  may  be lepmlilT 
and  dissimilarly  affected  by  heteromerism.  It  is  common  enough 
for  small  cluuigr*  only  to  occur  in  the  inner  visceral  mere. mm  whilst 
the  appendages  and  terga  or  sterna  are  largely  changed  in  form. 
Hut  of  equal  importance  is  the  independent  “heterosis"  of  (hot 
visceral  maromes  without  any  corresponding  heterosis  of  the 
body  wall.  As  instance*,  we  may  cite  the  gizzards  of  various 
earthworms  and  the  special  localization  of  renal,  genital,  and 
gastric  nwrORMB,  with  obliteration  elsewhere,  in  a few  somites  in 
Arthroiwda. 

The  FllTH  Law,  relating  also  to  the  independence  of  the  meromes 
as  eomjiared  with  the  whole  somite,  is  the  law  of  autnrhythmua  of 
the  meromes.  Metamerism  docs  not  always  manifest  itself  in  the 
formation  of  complete  new  segments ; but  one  merome  nmv  lie 
refloated  so  as  to  suggest  several  metameres,  whilst  the  remaining 
meromes  are,  so  to  speak,  out  of  harmony  with  it  and  exhibit  no 
rcfietition.  Thus  iu  the  hinder  somites  of  the  body  of  Apus  the 
Crustacean  we  find  a series  of  segments  corresponding  apparently 
each  to  a complete  single  somite,  but  when  the  apjauidage*  arc 
examined  we  find  lhat  they  have  multiplied  without  relation  to 
the  other  meromes  of  a somite ; we  find  that  the  somites  carry 
from  two  to  seven  juiirs  of  apputdagea,  increasing  in  number  as  we 
piss  t tack  wards  from  the  geuital  segment.  The  apjarndoges  are 
autorliythmic  meromes  in  this  case.  They  take  on  a quasi- 
independent  metamerism  and  are  produced  in  numbers  which  have 
no  relation  to  the  numbers  of  the  body-rings,  muscles,  and  neuro- 
meres.  This  possibility  of  the  indfj*ena«ni  metameric  multiplication 
of  s single  merome  must  haw  great  importance  in  the  case  of 
dislocated  meromes,  and  no  doubt  has  application  to  some  of  the 
metameric  phenomena  of  Vertebrates. 

A ease  which  appears  at  first  sight  to  be  one  of  “antnrhythnms'* 
of  the  parapodia  is  that  of  the  hiplopodi  (Julus,  etc.),  in  which 
each  apjwrent  somite  carries  two  pairs  of  legs  or  jarapidia.  It 
looks  at  first  as  though  this  were  due  to  the  independent  multi- 
plication of  the  legs  ; but  it  is  not.  Contrary  to  what  obtains  in 
Apus,  we  fiud  in  Julus  that,  there  is  a well-marked  somite  in  the 
embryo  corresponding  to  each  pair  of  legs  ami  that  the  adult 
condition  arises  from  a fusion  of  the  tegumentary  meromes  of 
adjacent  somites  (see  below  “ Fusion  ”).  _ 

The  Sixth  Law  is  the  law  of  dislocation  of  meromes.  This  is  a 
very  important  amt  striking  phenomenon.  A rnerome,  hucIi  as  a 
pair  of  appendages  (Arancic)  or  a nenromere  or  a muscular  mass 
(frequent),  may  (by  cither  a gradual  or  sudden  process,  wo  cannot 
always  say  which)  quit  the  metamere  to  which  it  belongs,  and  in 
whicn  it  originated,  and  pass  by  actual  physical  trauafcreucc 
to  auother  metamcre.  Frequently  this  new  position  is  at  a 
distaneo  of  aevcral  metameres  from  that  to  which  the  wander- 
ing merome  belong*  in  origin.  The  movement  is  more  usual 
from  behind  forwards  than  in  the  reverse  direction  ; but  this, 
probably,  has  no  profound  significance  and  depends  simply  on 
the  fact  that,  as  a rule,  the  head  must  be  the  chief  region  of 
development  on  account  of  its  containing  the  sense  organ*  and 
the  mouth. 

In  the  Vertebrata  the  independent  of  the  merome*  I*  more  fully 
develop  than  in  other  metainerized  animal*.  Not  only  do  wo 
get  auto-heterosis  of  the  meromes  on  a most  extensive  scale,  but 
the  dislocation  of  single  meromes  and  of  whole  series  (tagmata)  of 
meromes  is  n common  phenomenon.  Thus,  in  fishes  the  pelvic 
fins  may  travel  forward*  to  a thoracic  and  cvcu  jugal  position  in 
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front  of  tho  pectoral  fin* ; the  branchiomeromes  lose  all  relation  to 
the  position  of  the  meroraes  of  muscular,  skeletal,  cceloroic,  and 
nervous  nature,  and  the  heart  and  its  vessels  may  more  backwards 
from  their  original  metameres  in  higher  Vertebrates  carrying  nerve- 
loops  with  them. 

The  Seventh  Law  of  metamerism  is  one  which  has  been  pointed 
out  to  the  writer  by  Mr.  B»  8.  CwdHA  of  Merton  College,  Oxford. 
It  may  bo  called  tho  law  of  “ translation  of  heterosis. " Whilst 
actual  physical  transference  of  the  substance  of  meromes  undeniably 
take*  MM  in  such  a MM  M tho  passage  of  the  pdvk  tins  of  some 
fishes  to  the  front  of  the  pectorals,  and  in  the  cose  of  the  backward 
movement  or  the  opisthognmatic  appendages  of  spiders,  yet  the 
more  frequent  mode  in  which  an  alteration  in  the  position  of  a 
specialized  organ  in  the  Series  or  scale  of  metaruercs  take*  ploco  is 
nof  by  migration  of  the  actual  material  organ  from  somite  to  somite, 
but  by  translation  of  the  quality  or  morphogenetic  peculiarity  from 
somite  to  somite  accompanied  by  correlatire  change  in  all  the 
somites  of  the  series.  The  phenomenon  may  be  compared  to  the 
traiiS]>o«ition  of  a piece  of  music  to  a higher  or  lower  key.  It  is 
thus  that  the  lateral  fins  of  fishes  more  up  and  down  the  scale  of 
VSftsbral  somites ; and  thus  that  whole  regions  (tagiunta),  such  as 
those  indicated  by  the  name*  cervical,  thoracic,  lumbar,  and  sacral, 
an-!  inundated  (accompanied  by  terminal  increase  or  decrease  in  the 
total  number  of  somites)  so  a*  to  occupy  differing  numerical 
positions  in  ejoastr  allied  forms  (cf.  the  varying  number  of  cervical 
somites  in  allied  Reptile*  and  Rinls). 

What,  in  this  rapid  enumeration,  wo  will  venture  to  call  the 
Eioiith  Law  of  metamerism  is  the  law  of  hornreosi*,  as  it  is  termed 
by  Uatcsson  (X).  Horaceosh  is  the  making  of  a merome  into  the 
likeness  of  one  belonging  to  auother  raetomere,  and  is  the  opposite 
of  the  process  of  “ heterosis"— already  mentioned.  We  cite  this 
law  here  because  the  result  of  its  operation  is  to  simulate  the 
occurrence  of  dislocation  of  meromes  and  has  to  be  carefully  dis- 
tinguished from  that  process.  A merome  can  and  docs  in  individual 
aw*  of  abnormality  assume  the  form  and  character  of  the  corre- 
sponding merome  of  a distant  somite.  Tims  the  antenna  of  an 
insect  has  been  found  to  be  replaced  by  a perfectly  well-formed 
walking  leg.  After  destruction  of  the  eye -stalk  of  a shrimp  a new 
growth  appears,  having  the  form  of  an  antenna.  Other  case*  are 
frequent  in  Crustacea,  a*  individual  abnormalities.  They  prove  the 
existence  in  the  mechanism  of  metamerized  animals,  of  structural 
conditions  which  are  capable  of  giving  these  results.  What  those 
structural  condition*  are  is  a matter  for  separate  inquiry,  which 
Wo  cannot  even  touch  here.  It  »«  not.  improbable  that  nomrcocis  of 
distant  meromes  may  have  given  riBe  to  permanent  structural 
changes  characteristic  of  whole  group*  of  Arthrodia,  supposing 
the  abnormality  once  established  to  he  favoured  by  natural 
selection.  Possibly  the  chelate  condition  of  the  prs ■ oral  up- 
pendagm  of  Arnclmida  may  lie  doc  to  hommosis  transferring  tno 
chelate  form  of  post-oral  limbs  to  what  wen*  previously  ante-uni- 
form rami. 

Wc  now  come  to  the  question*  of  the  production  of  nr  ip  somites 
or  the  addition  of  new  somite*  to  the  scries,  and  the  converse  prob- 
lem of  the  suppression  of  somites,  whole  or  partial,  Wc  state  os 
the  Aim  Law  of  metamerism  “ that  new  somites  or  metameres 
are  added  to  a chain  consisting  of  two  or  more  somites  by  growth 
and  gradual  elabomtton^what  is  call.-,!  • budding  ’ -of  the*  anterior 
bonier  of  the  hmderraost  somite.  This  hindcniiost  somite  is  there 
foro  ainerent  from  all  the  other  somites  and  is  called  the  ‘ telson.’ 
However  long  or  short  or  hctcromerizcd  the  chain  may  be  new 
metameres  or  somites  arc  only  produced  at  the  anterior  border  of 
the  telson,  except  in  the  VerU-bnita.”  That  is  the  general  law.  Rut 
amongst  some  gronps  of  mctameriml  animals  partial  exceptions 
to  it  occur.  It  is  probably  absolutely  true  for  the  Arthropods 
rrom  lowest  to  highest.  It  is  not  so  certain  that  it  is  true  for  the 
Chtctopoda  and  would  need  modification  in  statement  to  meet  the 
cases  of  haaiparous  multiplication  occurring  among  Syllids  and 
•Nuuuda.  In  the  Vertebrate,  where  tegmenta  and  heterosis  of 
meromes  and  dislocation  of  meromes  and  tagmuU  arc,  so  to  speak, 
rampant,  new  formation  of  metameres  (at  any  rate  as  represented  by 
imprirtnnt  meromes)  takes  place  at  mom  than  one  point  m the  chain, 
bueh  points  arc  found  where  two  highly  diverse  “tegmate"  abut 
on  one  another.  It  is  possible,  though  the  evidence  at  present  is 
entirely  agamst  the  supposition,  that  at  such  points  in  Arthropods 
Mwwmite.  inny  be  firmed.*  Such  new  somites  are  Mid  to  be 
. i n,°  yue?tion  of  the  intercalation  of  vertebra*  in 
*”"♦  attention.  It  must  to  remembered 
jertebm  eveo  token  with  its  muscular,  vascular  and  neural 
1 y “ p‘,r,“1  nur,MM'T-1'  merome.  ami  that.  m far 
mi.latn.rcii  .re  a>nwniwl.  the  Vcrtcbruta  do  conform 

' ThG  - of  .eper.bun.lant  gnmi-nrlin  In  tile  bin.l.-r 

JTjJf*  “f  A|.u.  l,a,  air*.,,!  ,.  I*,,,  cju.,,  ,„d  „rerr.l  t„  „ an  e.an.i.i. 
”f  -ii'unl'Jr|l1""'  01  meromes.  Th.rc  it  ...me  rea<on  for 

r.  K‘nding  tbc  ertra  ,„i„  ,.r  ],,,  „ - inletyalate.r’\rt7r  ,Z 

formation  of  the  «<mte  as  a .Inple  unit  nr  met.  me  bjr  growth  rrom  tl„. 
te.wn.  Supposing,  a.  appear,  to  be  tire  ease,  that  nr  the  Aj.ua  Siktcuc. 


to  the  same  law  a*  the  Arthropod*.  Intercalation  of  jornimrs, 
branchial,  vertebral  and  dermal  I tin-support*)  seems  to  hare  tskra 
place  in  Vertebrata  in  the  fishes,  while  m higher  group*  intareali- 
non  of  vertebra?  in  large  series  lias  been  accepted  **  the- only  ]«mbI>!h 
explanation  of  the  structural  facts  established  by  the  QOM|anxa  of 
allied  groups.  The  elucidation  of  this  matter  forms  s very  impm- 
ant  part  of  the  work  lying  to  the  hand  of  tbo  inraUjptcf  <f 
vertebrate  anatomy,  and  it  is  possible  tliat  tbe  application  od 
tioodrich’s  law  (the  seventh  of  our  list)  may  throw  new  light  ou 
the  matter. 

In  regard  to  the  diminution  in  the  number  of  soaites  in  the 
course  of  the  historical  development  of  tiMNt  various  grasps 
of  metomcrizcd  animals,  which  have  undoubtedly  ajonng 
from  saoesiors  with  more  numerous  somites  than  they  tb«n 
selves  possess,  it  appears  that  wc  may  formulate  the  following 
lews  as  l lie  tenth,  eleventh,  twelfth,  and  thirteenth  lam  if 
metamerism. 

The  TEXTS  Law  is  that  individual  somites  tend  to  strephysan 
finally  disappear  os  distinct  structure*,  most  readily  at  the  anterior 
and  the  posterior  ends  of  the  aeries  constituting  an  animal  body 
This  is  very  generally  exhibited  in  the  head  of  Arthropwa,  where, 
however,  the  operation  of  the  law  is  largely  modified  by  fusion  (ox 
tolow).  With  regard  to  the  posterior  end  of  tin!  body,  the  atrophy 
of  segment*  doe*  not,  os  a rufr,  affect  the  telson  itsdf  so  much  « 
the  somites  in  front  of  it  and  it*  power  of  producing  W WMj 
Sometimes,  however,  the  telson  is  very  minute  and  rnmelntmurt 
(Hexapods).  . . ..  , ., 

The  Ei.evtxth  Law  may  1*  stated  thus:  any  somite  m tnc 
series  which  is  the  anterior  or  posterior  somite  of  s tagma  mg 
Income  atrophied,  reduced  in  sire,  or  parttslhr  shorted  by  t* 

. hiippreaaion  of  some  of  its  meromes;  and  finally,  *u*h  • 

1 may  disappear  and  leave  no  obvious  truce  in  the  adult  strartun 
I of  its  presence  in  ancestral  forms.  This  is  called  the  W*J“S# 
of  a somite.  Frequently,  however,  such  “cxfislsted  want*  are 
. obvious  in  the  embryo  or  leave  some  merome  nenrocre  , 
muscle,  or  chitin-pkto)  which  ran  to  detected  by  minute  oto.-na- 
tioa  < microscopic)  os  evidence  of  their  form. r existeum. 
somite  of  the  maxUlipcd*  (third  post-oral  spwads^)  «T  *|» 

; cancriformiB  is  a good  example  of  a somite  on  lta  “*• .. « ‘A  j 
tion.  The  third  pnc-cual  ana  the  pro-max illary  aomitr*  P 
I insects  are  instances  where  the  only  traces  of  the  vsmslud 
i are  furnished  by  the  microscopic  study  of  early  ’ iu 

I pm-gcnital  somite  of  the  Arachnid*  is  on  examp  <•  c • , 

which  is  preserved  in  some  members  of  the  group  and  .. 

entirely  exealated  in  other  cases,  sometimes  with  tiw 
remnants  to  neighbouring  somit«».  i> 

The  Twelfth  Law  of mcUroerism  might  very  well  to 
logical  order  as  the  first.  It  is  the  /<m» 
that  just  as  the  metamcric  condition  is  produced  nj  _ . r. , 
the  bodies  of  the  d«cL*udanU  of  unisegmeutol 
metamerixed  forms — ia,  strongly  wgmcnbd  forms  wit  i f . .f 
regions  of  differentiated  itietameros  — may  gradual ' • 
nictameri/c-d  stnicture*  and  become  apparently  sn  1 ^ 

unisegmeutol  animals.  Tlic  change  htre  contemplate  ' ^ 

atrophy  of  terminal  segments  one  by  one  so  s*  to  Wf*"  ( , ^ 
the  annual  and  leave  it  finally  as  a single  somite.  On  . 

no  lo**  of  sire  or  of  high  organization  tt 
one,  and  giadually,  the  metamenc  grouping  of  the  , 

disappears.  Tli«:  cnticle  «-a««s  to  to  thicken ed  m P ^ 
muscles  of  the  body-wall  overrun  their  somite  tonmUniA  ^ 

septa  dbappear.  The  ucn-e- ganglia  conrentrato 
diffused  equally  along  the  cora*;  one  J*»sr  of  tv-  - 
and  oik*  pair  at  genital  ccelomoducts  grow  to  liirgc  limited 

—the  rest  disappear.  Tl»o  »pj>endages  atrophy  orl  aDW,tnd 
to  one  or  two  pairs  which  are  widely  dislocated  froo  ^tourrit 
position.  The  animal  ceases  to  prow  tit 

repetition  of  i»rt»  in  its  entire  stnicture.  Degrees  in ill  a 

fr.-iu..|,tJy  in  !»  recogniral.  We  w ft* 

chance  in  the  nostenor  region  of  some  Artun  r *• 


change  in  the  posterior  region  of  some  Artnrop*  ^ rUiiund*  a 
hermit-crabs  and  the  spiders.  Admitting  that  th  y,  ih«n, 
descended  from  Chmtopoda,  such  a change  has  token  p ^ ^ 

amounting  to  little  slant  of  complete  lipomcnsm. 


alisolutely  complete.  , M :nrolre  th* 

Recent  suggestions  as  to  the  origin  of  the  Moll  , 

■apposition  that  such  au  elfacement  of  once  wt  - n |rW 

menam  has  occurwl  in  them,  leaving  its  tn«*  ^ 

structures  such  as  the  multiple  gill -plumes  and  * »e 
Chitons  and  the  duplicated  renal  Mos  of  Nsuuiua.  w],m 

A further  matter  of  importance  in  this  conneiwm  . _t(,ntn[51,n 
the  old  metameres  have  toi-n  etlm-ed  a new  wcon  . — — 


in  sire,  the  number  of  extra  pairs  of  leg*  on  a n ° ‘ j|l1rre*Jstol 
increases  in  numtor,  these  added  merome*  are  « * jnWPCAlfltion 

and  rcjire-Reut  incomplete  intercalated  me^in1rr,',v_n  toi*  in 
of  new  elements  does  not  really  go  much  further  ,eeroni«  *** 

brat  a,  for  a vertebra  with  Its  mjwkelstal  ttaocS  w oul>  • ,wv 
not  a complete  nu-tamere. 
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may  arise,  as  in  the  jointed  worm- like  body  of  the  degenerate 
Acadia,  ItenudexfolticuloritiH. 

Such  secondary  annuLation  of  tho  soft  body  calls  to  mind  the 
secondary  ami  illation  of  the  luotameres  of  leeches  and  some  earth- 
wornia.  Space  docs  not  jierniit  of  more  than  an  allusion  to  this 
subject ; hut  it  is  worth  while  noting  that  the  secondary  annuli 
marking  the  somites  of  Leeches  and  Lumbricidae  in  definite  numtier 
and  character  are  perhuu*  comparable  to  the  redundant  fwirs  of 
ap(wndajp4  on  the  hinder  suruites  of  Aims,  and  are  in  both 
castw  examples  of  independent  repetition  of  regimentary  meromea 
— a sort  of  ineffectual  attempt  to  wilxlivide  the  somite  which 
only  prevails  on  the  more  •readily  susceptible  meromes  of  tho 
integument. 

The  development  of  secondary  mctamcric  annulutions  vritliin  the 
area  of  a complete  somite  is  not  recorded  among  Arthropod*.  It 
deserves  distinct  recognition  as  “ hypo -metamerism  ” or  formation 
of  "somatidta.'* 

Tlie  lust  law  of  metamerism  which  we  shall  attempt  to  formulate 
here,  as  the  Thirteen  m,  relates  to  the  fusion  or  blending  of  neigh- 
bouring somites.  There  are  without  doubt  a largo  number  of 
important  generalizations,  to  bo  arrived  at  hereafter  from  the 
further  study  of  the  metamerism  of  Vertebra ta  and  the  peculiar 
phenomena  exhibited  by  the  dislocated  ineromcs  of  tho  vertebrate 'a 
somites.  But  this  is  not  the  place  in  which  to  attempt  an  outlino 
of  the  8j*>cial  laws  of  vertebrate  metamerism.  Fusion  of  adjacent 
somites  has  often  been  erroneously  interpreted  in  tho  study  of 
Arthropoda.  There  ore,  in  fact,  very  varying  degrees  of  fa*i<>;i 
which  need  to  be  carefully  distinguished.  Tna  following  generaliza- 
tion may  be  formulated.  “The  homologous  meromea  of  two  or 
more  adjacent  somites  tend  to  fuse  with  one  another  by  a blending 
of  their  substance.  Very  generally,  but  not  invariably,  the  fused 
meromes  are  found  a*  distinct  separated  structures  in  the  embryo 
of  the  animal,  in  which  they  unite  at  a later  •tags  of  growth*.  '* 
The  fusion  of  neighbouring  merorue*  is  often  preceded  hy  more  or  ' 
Ich  extensive  atrophy  of  tho  somites  concerned,  and  by  arrest  of 
development  in  the  individual  ontogeny.  Thus,  a ea»c  of  fusion 
of  'partially  atrophied  somites  may  simulate  the  appearance  of 
incipient  mcrogeneaia  or  formation  of  new  somites,  and,  ri«  tvrsd, 
incipient  merogeneeis  may  be  misinterpreted  as  a case  of  fusion  of 
once  separata  ami  fully-formed  somites.  Moreover,  the  two  pheno- 
mena, merogenosifl  and  fusion  of  meromes,  actually  occur  aide  by 
side  in  some  caeca  as  in  the  pygidial  shields  of  the  Trilobitie 
and  Limulus. 

The  most  commonly -noted  canes  of  fusion  of  raetamerea  are  simply 
cases  «r  the  fusion  of  the  tegumeiitury  meromes — usually  the  teiga 
only.  Such  a fusion  has  really  very  serious  morphological  import- 
anw,  although  superficial  ami  readily  acquired.  It  amounts  to 
no  more  than  the  disjtosition  of  chitinous  cuticle  of  equal  thickness 
ov®r  the  area  of  the  terga  of  the  somites  concerned  instead  of  the 
thinning  of  the  cuticuiar  deposit  at  the  fwljiwn-nt  borders  of  tho 
Bom i tea.  Tho  somites  consequently  low  their  bingo  ; they  can  no 
longer  be  flexed  one  on  the  other.  Atrophy  of  the  muscles  related 
to  such  flexure  necessarily  follows.  Tho  meeosomatic  portion  of 
the  posterior  carapace  of  Limulus  is  no  more  than  such  a superficial 
fusion  : the  other  meromes  of  tho  atikylosed  somites  {appendages, 
ucuromerea,  blood  - Vessels,  Ac. ) are  unaffected.  Such,  too,  is 
the  case  with  the  pygidial  shields  of  many  Trilobites.  On  the 
other  hand,  the  tclson,  which  is  joined  in  both  these  ensea  with 
the  BU|urtk-ially  fused  segments  by  a fusioti  of  its  chitinous 
cuticle  with  thot  of  its  last-formed  or  budded  somite,  cun  only  take 
l«irt  in  the  fusion  as  a result  of  arrest  in  its  activity,  which  amounts 
to  a 1st©  supervening  atrophy.  This  arrest  of  the  tclson  * social 
bud-growth  may  take  place  very  early,  in  which  case  we  get  a large 
telsonie  shield  and  only  a very  few  somites  in  front  of  it — none 
soldered  to  the  tclson  as  in  Agnostus  and  Ilenus ; or  it  may  take 
place  Uuir  when  eight  past-cephalic  (opisthoaornstic)  somites  have 
been  formal  as  in  Limulus-the  last  two  incompletely.  Or,  uguin, 
tliirty  or  more  somites  may  have  been  produced  before  the  arrest 
taken  place  and  fifteen  of  these  may  1)0  mikylosed  with  tho  tclson 
to  tortn  the  pygidial  shield  (Phacojia,  Ac.). 

A more  complete  fusion  of  somite*  is  that  seen  in  the  head  of 
Arthropoda.  The  head  or  prosoma  of  Arthropod*  is  a tagma  eon- 
nisting  of  one,  two,  or  three  prusthomerc*  or  aoiuites  in  front  of 
the  mouth  and  of  one.,  two,  three,  up  to  five  «r  six  oplstho- 
jtierea,  Tho  cephalic  tagma  or  proaoma  may  thus  be  more  or 
les*  sharply  divided  into  two  subtagmatu,  the  pm* -oral  and  tho 
pjst  oral. 

The  shirting  of  the  mouth  backwards  in  Arthropoda  bo  as  to 
allow'  segments  which  once  were  post-oral  to  take  up  a pm*- oral 
position,  as  prouhninms,  must  bo  regarded  as  u ease  of  dislocation 
of  the  meroiiK^  contenud  (JsiXTii  law),  like  the  forward  travelling «f 
a fish  a jielvic  fins.  The  anus  docs  not  apiwar  to  be  liable  to  null 
dUtiH'atiou  in  Arthroinid*  ; but  it  certainly  does  travel  away  from 
it»  parental  m*(aracro  in  the  Vertebrata,  and  may  possibly  do  so 
in  Cluetopnda  when  what  must  be  called  M lipomensm  *’  or  general 
obi  iteration  of  a niotanierio  ordering  of  parts  sets  in.  Such 
ll)»»merwm M must  be  supfKwcd  to  nave  affected  the  Chxtopod  J 


anoostora  of  the  SinunenUda,  if  those  latter  worms  are  to  be  traced 
genetically  to  the  former,  and  the  anus  has  shifted  to  the  anterior 
third  of  the  body.  However  that  may  be,  tho  conception  (first  put 
forward  by  Lankester  in  1875,  3)  of  the  backward  movement  of  tho 
mouth  in  Arthropoda  from  tho  tirat  somite  to  the  second,  third,  or 
even  fourth  in  tlie  original  poet-ora)  series,  is  not  only  justified  W 
crabryokwrieal  observation  of  tho  shifting  iu  quntion,  but  finds 
it*  parallel  in  other  instance*  of  the  law  of  dislocation  of 
meromea. 

Tho  fusion  of  tlie  ccpbalio  or  prosomatioaomitw*  not  only  extends 
to  tegumentary  structures  but  to  muscles,  blood  - vessels,  and 
markedly  to  tieuromerea.  However,  in  the  embryo  of  many 
Arthro]*Kja  the  original  neuromerca  of  the  pne-oral  somites  can  bo 
distinguished,  and  in  many  cases  tlie  cwlomic  cavities.  AIbo  it  is 
a noteworthy  fact  that  the  teguraentary  fusion  (cephalic  carapace, 
proaomatic  carapace)  appears  sometime*  to  break  down  secondarily 
(e.y.,  squilla  among  Crustacea  and  (laleodea  uud  Tarassidw  among 
Arachmda),  It  apjs-ars  tliat  we  must  recognize  as  a jwinciplc  that 
auch  fusions  aa  tho  carapace*  of  Arthropoda  con  revert  to  the 
condition  of  free  movable  plate* — and  therefore  w«  must  not 
assume  that  forms  with  fused  tergal  plate*  are  necessarily  later, 
genetically,  than  allied  forma  with  (too  movable  tergal  plates. 

When  such  reversion  tn  a movable  series  of  dorsal  plates  occurs 
it  must  not  be  assumed  that  any  corresponding  change  takes  place 
in  the  deeper  meromea.  On  the  whole,  fnaioti  and  ankylosis  of  somites 
ia  not  in  itself  necessarily  a dec j>- seated  or  far-reaching  jirocess. 
It  may  or  may' not  be  accompanied  hy  dislocation  of  important 
meroni&i  or  by  linomerism  ; whilst,  as  for  instance  in  the  opistho- 
Boma  of  the  spider*,  onilionea  and  acari,  dislocation  ana  lipo- 
nierism  may  occur  without  fusion  of  tegumentary  platcw,  and 
with,  on  the  contrary,  a dwindling,  and  eventual  atrophy  of  such 
plate*. 

The  general  considerations  as  to  metamerism  set  forth  above  will 
cuable  ub  to  proceed  to  a consideration  of  the  character*  which 
distinguish  the  various  groups  of  Arthropod*,  and  to  justify  the 
classification  with  which  We  started. 


The  Theory  of  the  Arthropod  Head, — The  arthropod 
head  ia  a tagma  or  group  of  somite*  which  differ  in 
number  and  in  their  relative  position 
in  regard  to  the  mouth,  in  different 
classes.  In  a simple  Chsetopod  (Fig. 

1 ) the  head  consists  of  the  first  somite 
only;  that  somite  is  perforated  by  the 
mouth,  and  ia  provided  with  a pro- 
atomium  or  pne-oral  lobe.  The  pro 
atomium  is  essentially  a part  or  out- 
growth of  tho  first  somite,  and  cannot 
lie  regarded  a*  itself  a somite.  It 
gives  rise  to  a nerve-ganglion  mass,  the 
prostomial  ganglion. 

Cbseto|Kxls  (the  Polychaita)  (Fig.  2),  of  *"  OHgidwi  ch»to- 
we  find  the  same  essential  structure, 
but  the  proatomium  may  give  rise  to 
two  or  more  tactile  tentacles,  and  to 
the  vesicular  eyes.  The  somites  have 
well-marked  fiara podia,  and  the  second 
and  third,  as  well  as  the  first,  may 
give  rise  to  tentacles  which  are  directed  forward,  and  thus 
contribute  to  form  “ the  head.”  But  the  mouth  remains 
as  an  in  pushing  of  the  wall  of  the  first  somite. 

The  ArthrojMxla  are  all  distinguished  from  the  Chasto- 
poda  by  the  fact  that  the  head  consists  of  one  or  more 
somite*  which  lie  in  front  of  the  mouth  (now  called  pros- 
thomeres),  as  well  as  of  ono  or  more  somites  behind  it 
(opiathoineres).  The  first  of  the  post-oral  somites  invari- 
ably ha*  it*  |iarapodia  modified  so  as  to  form  a pair 
of  hemignaths  (mandibles).  Twenty- five  years  ago  the 
question  arose  as  to  whether  , the  somites  in  front  of  tho 


Tn  tho  marina  ntafiran#  of  tlie 

in  me  marine  h«d  «c«i  region 

of  an  Oligochii-t  CKn-io- 
txxl.  i“r,  lfae  proitoni- 
itim  ; at,  th«i  mootli ; A, 
tbs  prostotnlitl  gnjijsll'j'ii- 
or  srtlil-rerelwatn ; 
I.  II,  III.  ere  bail  of  th» 
first , wcuiiil,  and  tbinl 
somites.  (From  Good- 
rich, (/.  J.  After.  Scl.  voj. 
xL  p.  S-17.) 


mouth  are  to  be  considered  as  derived  from  the  pio- 
Ktoiniutu  of  a ChietojKMl-like  ancestor.  Mi  Inc -Edward* 

and  Huxley  bad  satisfied  tbemselve*  with  discussing  and 
establishing,  according  to  the  data  at  their  command,  the 
number  of  somites  iu  the  Arthropod  head,  but  had  not 
considered  the  question  of  the  nalure  of  the  |me-oral 
somites.  Lankester  (2)  was  the  first  to  suggest  that  (as  is 
actually  the  fact  in  the  Xaupliu-H  Urvu  of  Crustacea)  the 
piie-oml  somites  or  proathouicrea  and  their  api«ndages 
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were  ancestrally  post-oral,  but  have  become  pro-oral  “by 
odaptational  shifting  of  the  oral  aperture/'  This  has 
proved  to  be  a sound  hypothesis  and  i»  now  accepted  aa 
the  basis  upon  which  the  ArthrojKxl  head  must  be  inter- 
preted (see  Korachelt  and  lleidor  (3)).  Further,  the 
morphologists  of  the  'fifties  appear,  with  few  exceptions, 
to  have  accepted  a preliminary  scheme  with  regard  to  the 
Arthropod  head  and  ArthrojKxl  segmentation  generally, 
which  was  misleading  and  caused  them  to  adopt  forced 
conclusions  and  interpretations.  It  was  conceived  by 
Jluxley,  among  others,  that  the  same  number  of  cephalic 
somites  would  be  found  to  be  char- 
acteristic of  all  the  diverse  classes 
of  Arthropoda,  and  that  the 
somites,  not  only  of  the  head  but 
of  the  various  regions  of  the  body, 
could  be  closely  compared  in  their 
numerical  sequence  in  classes  so 
distinct  as  the  Hexajxxls,  Crus- 
taceans, and  Arachnids. 

The  view  which  it  now  appears 
necessary  to  taku  is,  on  the  con- 
tha — vi*.,  that  all  the  Ar- 
dial  ciiawwi.  \*A.u.n  a*  thropoda  are  to  l*  traced  to  a 
t.  common  ancestor  resembling  a 

jarattodiutsi.  (Prom  G«od-  Chietopod  worm,  but  differing 
from  it  in  having  lost  its  chtetm 
and  in  having  a prosthomere  in  front  of  the  mouth  (instead 
of  prostomium  only)  and  a pair  of  hemignaths  (man- 
dibles) on  the  parajiodia  of  the  buccul  somite.  From  this 
ancestor  Arthrojiods  with  heads  of  varying  degrees  of 
complexity  have  been  develojxsd  characteristic  of  the 
different  classes,  whilst  the  jtarapodia  and  somites  of  the 
btsly  have  become  variously  modified  and  grouped  in 
them  different  classes.  The  resemblances  which  the 
lnemliers  of  ono  class  often  present  to  the  members  of 
another  class  in  regard  to  the  form  of  the  limb-braitchca 
(rami)  of  the  purapodia,  and  the  formation  of  tagmata 
(regions)  arc  not  hastily  to  be  ascribed  to  common  inherit- 
ance, but  we  must  consider  whether  they  are  not  due  to 
lioinoplasy — that  is,  to  the  moulding  of  natural  selection 
acting  in  the  different  classes  ujkju  fairly  similar  elements 
under  like  exigencies. 

The  structure  of  the  head  in  Arthropods  presents  fbw 
profoundly  separated  grades  of  structure  dejiendent  upon 
the  numbjr  of  prostliomeres  which  have  been  assimilated 
by  the  pro-oral  region.  The  classes  presenting  these 
(hairnet  |ilaiu  of  head-structure  cannot  ho  closely  associated 
in  any  scheme  of  classification  professing  to  tsj  natural. 
Pcriimtus.  the  type-genus  of  tho  clu-yt  Onychophora,  stands 
at  the  lose  of  the  series  with  only  a single  prostlioiiiero 
(hig.  3).  In  IVripatus  tho  prostomiuin  of  the  Cluetopod- 
like  ancestor  is  atrophied,  hut  it  is  (inssible  that  two  pro- 
cesses on  the  front  of  the  head  (IT)  represent  in  tho 
embryo  tho  dwindled  prostomiul  tentacles.  Tho  .ingle 
prosthomere  carries  tho  retractile  tentacles  as  its  “j«,a_ 
l-slia.”  The  second  somite  is  tho  buccal  somite  (II,  Fig. 
3) ; its  larajMslia  have  horny  jaws  on  their  ends,  like  tho 
claws  ou  the  following  legs  (Fig.  H),  and  act  as  liemignutha 
(mandibles).  The  study  of  sections  of  the  einhrvo  estab- 
lishes these  facts  beyond  doubt.  It  also  shows'  us  that 
the  ueuroiuercs,  no  less  than  the  emhrvonic  celomic 
cavities,  |K),nt.  to  tint  existence  of  one,  and  only  ono 
pnMliomero  in  Pi-npatus,  of  which  the  M Prot.xx-rel.rum  ” 
I , IS  the  nenromerc,  whilst  the  DcuteicKcrcl.ruin,  I),  is  the 
nc. iroiucro  of  the  second  or  l.unwl  somite.  A brief  in- 
u .eat "n.  of  these  facts  is  giv.-n  In  saving  that  the  Onv 
chophora  arc  * Ucutcrognathous  " - that  i.  to  sav  that  tile 
imccal  .note  carrying  the  mandibular  hciuignaths  is  the 
second  of  the  whole  .series. 


What  has  become  of  the  nerve-ganglion  of  the  pn> 
stomial  lobe  of  the*  duetojKMl  iu  Perijiatus  im  not  clearly 
ascertained,  nor  is  its  fate  indicated  by  the  study  of  the 
embryonic  head  of  other  Ar- 
thropods so  far.  Probably 
it  is  fused  with  the  Proto- 
cerebrum,  and  may  also  be 
concerned  in  the  history  of 
tho  very  peculiar  paired  UU 
eyes  of  Perijiatus,  which  are 
like  those  of  Chretopods  in  Op. 
structure — viz_,  vodetes  with 
an  intra-vcsicular  lens, 
whereas  the  eyes  of  all  other 
ArthrojKxla  have  essentially 
another  structure,  being  the  i«Ud 

“ cups  ” of  the  epidermis,  in 
which  a knob-like  or  rod-like 
thickening  of  the  cuticle  is 
fitted  as  refractive  medium. 

In  Diplo|*oda  (JWiM,  <tc.) 
the  results  of  einbryological 
study  point  to  a composi- 
tion of  the  front  jiart  of  the 
head  exactly  similar  to  that 
which  we  find  in  Onycho- 
phora.  They  are  deutero- 

guathous.  „ 

The  Arachnida  present  the  first  stage  of  progrw.  nrrt 
embryology  shows  that  there  arc  two  prortbotneres  (I  ig.  \ 
and  that  tho  gnatholwiscs  of  the  chela*  which  act  as  1 •- 
first  pair  of  hemiguaths,  are  carried  by  the  t i 
somite.  Tho  Arachnida  are  therefore  tritognathoux  W 
two  prosthomeres  are  indicated  by  their  ctclonuc  c*'tU»s 
in  the  embryo  (I  and  II,  Fig.  4\  and  by  two  Dcuron.cfw> 
tho  Protoeerebrum  and  the  Deutcrocercbrum.  Theappo 
dages  of  the  first  prosthomere  are  not  present  a*  teiitarLe^ 
as  in  IVripatus  and  Diplopods,  but  are  possibly  reprron«l 
by  the  eyes  or  pOttUy  alto- 
gether aborted.  The  apl*11* 
doges  of  the  second  {fortho- 
mere  are  the  well-known 
cbelicene  of  the  Arad****, 
rarely,  if  ever,  aiiteniuJortH, 
but  modified  as  “retiovcrts 
or  clasp-knife  fangs 
spiders.  .. 

The  Crustacea  (nfr  L * 
and  tbe  Hexapods  (Fig-  b) 
Kin.  4,— txlwrmm  or  the  h«ul  »nd  «i-  [n  having  tblW  SOUlltt* 

>«C)-»lre^oiM4  an  Anufimid.  Hijwob-  7*?  , » . allu 

tl»<>ni«<rou»  in  tlw  uiiult  ©owl  Won.  in  front  of  the  11*  * 

Uuwtfh  uDbnwiMkaiir  u«  . - Tkr0bable,  though  »» 

«*«  »r  raniit*  II  sr4  th,-  » »»  P"1 1 » "rhilo* 

iueif  ar#, m iirr# iirwwn, not  actnAiir  ascertained,  that 
iu  front  t>f  llw  ni'iuOi;  £,  Ufcem  , /e„„lni«imlra.  ijfcc.l 
eye ; t *.  ctoiktia;  i»,  V,  |*oda  (Scoto^mira,  . 

priitdiwrobnKn;  I>,  i1cut#rcerr»bniiu  : #l.e  oume  case.  4“®  11  “ . 

1.  II.  Ill,  IV,  ratio*  of  lb-  ,n  „ lira;. trf»l 

•ocotid,  tblni,  ami  fourth  Roanitcs.  prOStbomereS  OT  J ‘ 

(AJur  Uoodricb.)  somites  of  Crustacea  «lar  w 

the  sinking  back  of  the  mouth  one  somite  farther  ^ 
Arachnida  are  not  clearly  indicated  by  co-lo ^nnr ' . . ^ 

in  the  embryo,  but  their  existence  in  churl)  « | ' J , 
and  i««ition  of  tlic 

articulatiJ 


)»rent  r»^uu  «f 

tbiiiJWTwus-  m.  S<*lh  ; I.  « 

ttio  first  somive  which  arriw  U* 
•titMiM* ■H'l  i*  Uienotu ; 

1 1.  Cki  lntn  of  til*  *»vikmI  toouf#  »h»vt 
CMTfv*  Ifwr  (h*TK-f 

puUiOit*?;  Ill  »»‘l  IV.  wtkoii/O* 
tliml  »u4  f.-urih  wiinlU# ; r»4n 
umntary  fPX-Ul  ]>rw»*w* 
ri-iirpwentltax  tlifi  prortoaital  lrtur:*» 
(.fl'ulycbsU ; A »<.  *ntrii**  nr  Or  li** 
tmUcU;  ild,  niMnliWs;  f»jv  t*»l 
•jct.illn  ; P,  prctowvhram  sc  >'f** 
most  e#r«bml  iiiM*  f#Iunirtf*r  O* 
flmt  Honift#; 

HiatisK  of  cwiifliuti 

tit#  Me<»a  « mawblmlw  wrat*. 

(Alter  Goodrich.) 


>y  the  develojiment  i 
by  tho  ncurotneres. 

The  eyes  in  some  Crustacea  are  mounted  on  i-  ^ 
| stalks,  and  from  the  fact  that  they  ca*  after  »®(jur; f 
1 replaced  by  antenna-like  ap]*1 adages,  it  is  ,J‘  e . ^ 

1 they  represent  the  i«raiKKlia  of  the  most  trim*  l 
1 t home  re.  The  second  prosthomere  earn‘d  c ‘ 

, of  antenna*  and  tbe  third  the  second  l«»r  o » m.jT 
Sometimes  this  pair  of  appendages  has  no  ^ 
i tactile  jointed  ramus,  but  is  converted  into  a 
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clasper.  Three  neuromeres — a proto-,  dentero-,  and  trito- 
cerehrum — corresponding  to  those  three  prosthomeres  are 
sharply  marked  in  the  embryo.  The  fourth  somite  is 
that  in  which  the  mouth  now  opens,  and  which  accord- 
ingly has  its  ap|  pondages  converted  into  hemignathous 
mandibles.  The  Crustacea  are  tet&rtognathoua 
The  history  of  the  development  of  the  head  hae  been 
carefully  worked  out  in  tliu  Hexapod  insects  As  in 
Crustacea  and  Amchnida,  a first  prosthomere  is  indicated 
by  the  paired  eyes  and  the  prcitoccrebrum ; the  second 
prosthouHire  has  a well-marked  ccelomic  cavity,  carries  the 
antenose,  and  has  the  deuterocerebrum  for  its  neuromere. 
The  thirrl  prosthomere  is  represented  by  a well-marked 


Pm.  5, — Diagram  of  U»*  h*»d  of  a Fio.  DU^nun  of  the  bead  of  a Hexa> 
Cnutaceau.  TripruMbameroq*.  FP,  pod  ioaect.  r,  ejrc ; e mI,  antenna ; 
fb>uul  proceaacs  foUwrvwt  in  Clr-  m*l,  ttuuulibl*  ; m*i,  flrat  maxilla  ; 
rhiped  naupllus - larvne)  probably  xtufl,  seeond  maxilla;  m.  mouth;  t, 
rcprvMattng  tie  pruitomial  ten-  jv^loo  of  Uv*  11  mt  or  ey*.  bearing  pro*- 
uf  Chu-v  ipod*  ; t,  nyo  ; AutK  tbumen ; II,  cotlma  of  the  »ocon‘l 
Ural  pair  of  anten  nit' ; A*fl.  ser*j:nl  antenna  • bearimr  pronthnniere  ; III 
P**r  of  ait  ten  n* : w.I,  mandible  • cxelom  of  the  third  woatlMMiMr*  devoid 
*jf>,  nu*  Ural  am!  eecond  paint  of  of  appendagee  ; IV,  V,  and  VI,  carlam 
mat  ilia- ; ai,  mouth ; F,  II,  and  III,  of  the  fourth,  fifth,  and  sixth  aoKilt**  ; 
the  three  proathotneraa  ; IV,  V,  VI,  P,  protocerabnjm  briauglng  to  the 
the  three  somite*  tallowing  the  time  prosthomere ; D,  deaterucerebrom 
mouth ; P.  protoccrabram ; D,  belonging  to  the  aecoivd  proathomere ; 
tl r-ti terocero bn j m ; T, t ti loom brum.  T,  tritoeervbruun  b~luitfiinK  to  the 
(After  Goodrich.)  third  prosthomere.  (After  Goodrich.) 

I •air  of  ctelomic  cavities  and  the  tritocerebrum  (III, 
Fig.  6),  but  has  no  appendages.  They  appear  to  have 
aborted,  Thu  existence  of  this  third  prosthomere  corre- 
s] tending  to  the  third  prosthomere  of  the  Crustacea  is  a 
strong  argument  for  the  derivation  of  the  Hexapoda,  and 
with  them  the  Chilopoda,  from  some  offshoot  of  the 
Crustacean  stem  or  class.  The  buccal  sojnite,  with  its 
mandibles,  is  in  Hexapoda,  as  in  Crustacea,  the  fourth : 
they  are  tetartognathous. 

The  adhesion  of  a greater  or  less  number  of  somites  to 
the  buccal  somite  posteriorly  (opisthomeres)  is  a matter 
of  importance,  but  of  minor  importance,  in  the  theory  and 
history  of  the  Arthropod  head.  In  Peripatus  no  such 
adhesion  or  fusion  occurs.  In  Diplopoda  two  opisthomeres 
— that  is  to  say,  one  in  addition  to  the  buccal  somite — 
are  united  by  a fusion  of  their  terga  with  the  terga  of  the 
prosthomeres.  Their  appendages  arc  respectively  the 
mandibles  and  the  guathoehilarium. 

In  Arachnida  the  highest  forms  exhibit  a fusion  of  the 
tergites  of  five  jiost-oral  somites  to  form  one  continuons 
carapace  united  with  the  terga  of  the  two  prosthomeres. 
The  five  pairs  of  appendages  of  the  post-oral  somites  of 
the  head  or  prosoma  thus  constituted  all  primitively  carry 
gnathobasic  projections  on  their  coxal  joints,  which  act 
as  hemignaths:  in  the  more  s|tecialixed  forms  the  man- 
dibular gnathobasea  cease  to  develop 

In  Crustacea  the  fourth  or  mandibular  somite  never  has 
less  than  the  two  following  somites  associated  with  it  by  the 
adaptation  of  their  appendages  as  jaws,  and  the  ankylosis 
of  their  terga  with  that  of  the  prosthomeres.  But  in 
higher  Crustacea  the  cephalic  “ tagiua  ” is  extended,  and 
more  somites  are  added  to  the  fusion,  and  their  appendagua 
adapted  as  jaws  of  a kind. 

The  Hexapod*  are  not  known  to  us  in  their  earlier  or 
more  primitive  manifestations ; we  only  know  them  as 


possessed  of  a definite  number  of  somites  arranged  in 
definite  numbers  in  three  great  tagmata.  The  head  shows 
two  jaw-bearing  somites  besides  the  mandibular  somite 
(V , VI,  in  Fig.  6)— thus  six  in  all  (as  in  some  Crustacea), 
including  prosthomeres,  all  ankylosed  by  their  terga  to 
form  a cephalic  shield.  There  is,  however,  good  etn- 
bryological  evidence  in  some  Hexa|>ods  of  the  existence  of 
a seventh  somite,  the  supra-lingual,  occurring  between  tho 
somite  of  the  mandibles  and  the  somite  of  the  first 
maxi  Ike  (4).  This  segment  is  indicated  embryologically  by 
its  paired  ccelomic  cavities.  It  is  practically  an  excalated 
somite,  having  no  existence  in  tho  adult.  It  is  probably 
not  a mere  coincidence  that  the  Hexapod,  with  its  two 
rudimentary  somites  devoid  of  appendages,  is  thus  found 
to  possess  twenty-one  somites,  including  that  which 
j carries  the  anus,  and  that  this  is  also  tho  number  present 
in  the  Matacostracous  Crustacea. 

The  Segmental  Lateral  Appendage t or  Limbs  of  Arthro- 
poda. — It  has  taken  some  time  to  obtain  any  general 
acceptance  of  the  view  that  the  parapedia  of  the  Ch*to- 
poda  and  the  limbs  of  Arthropoda  are  genetically  identical 
structures ; yet  if  we  compare  the  parapoditun  of 
Tomopteris  or  of  Phyllodoce  with  one  of  the  fotiaceous 
limbs  of  Branchipus  or  Apus,  tho  corres|K>ndences  of  the 
two  are  striking.  An  erroneous  view  of  the  fundamental 
morphology  of  the  Crustacean  limb,  and  consequently  of 
that  of  other  ArthroiKxla,  came  into  favour  owing  to 
the  acceptance  of  the  highly  modified  limbs  of  Astacua  as 
typical.  Protopodite,  endopodite,  exopodite,  and  epi- 
podite  were  considered  to  be  the  morphological  units 
of  the  crustacean  limb.  Lankester  (5)  has  shown  (and 
his  views  have  been  accepted  by  Professors  Korschelt  and 
Heidcr  in  their  treatise  on  Embryology)  that  the  limb 
of  the  lowest  Crustacea,  such  as  Apus,  consists  of  a 
conn  or  axis  which  may  be  jointed,  aud  gives  rise  to 
outgrowths,  either  leaf-like  or  filiform,  on  its  inner  and 
outer  margins  (endites  and  exiles).  Such  a conn  (see 
Figs.  9 and  10),  with  its  outgrowths,  may  be  compared  to 
the  simple  parapodia  of  dnetojioda  with  cinrhi  aud 
branchial  lobe  (Fig.  7).  It  iB  by  the  socialization  of  two 


Fra  7.  — Diagram  ot  lit*  •omit*  -ai>p«Klage  or  parapodium  of  a Polyehct 
OiwtojwjJ.  Tit*  duet*  mo  omitted.  Ax,  the  *xis;  nr.r,  natirapadiol 
clrrhus;  *r,p,  iwminpodial  lobe*  or  cod  it** ; nl.  c,  notepad!*]  ctrrhu*  ; 

nU>.  nt.P,  nutopodial  tabo*  or  exiles.  The  parapodiutn  I*  MpTManted  with 
its  neural  or  venial  surface  uppermost.  Original. 

“endites”  that  the  endopodite  and  exopodite  of  higher 
Crustacea  are  formed,  whilst  a flabelliform  exite  is  tho 
homogen  or  genetic  equivalent  of  the  epipodite  (see 
Lankester,  “ Observations  and  Reflections  on  Apus  Cancri* 
forrnis,”  Q.  J.  Mirr.  »$«.).  Tho  reduction  of  the  out- 
growth-bearing “ conn  ” of  the  parapoditun  of  either  a 
Cluutopod  or  an  Arthropod  to  a simple  cylindrical  stump, 
devoid  of  outgrowths,  is  brought  about  when  mechanical 
conditions  favour  such  a &haj»e.  Wo  see  it  in  certain 
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Ch®topod«  (e.g^  Hesionc)  and  in  the  Arthropod  Peri- 
patus  (Fig.  8).  Tho  conversion  of  the  Arthropod’s  limb 
into  a jaw,  as  a rule,  is  effected  by  the  development  of  an 
endite  near  its  base  into  a 
hard,  chiti  nixed,  and  often 
toothed  gnathobaso  (see 
Figs.  9 and  10,  an').  It  is 
not  true  that  all  the  biting 
, processes  of  the  Arthropod 
are  thus  produced — for 
instance,  the  jaws  of  Peri- 
patns  aro  formed  by  the  axis 
or  conn  itself,  whilst  tho 
poison-jawa  of  Chilopods,  as 
also  their  maxilla1,  appear  to 
be  formed  rather  by  the  apex 
or  terminal  region  of  the 
ramus  of  the  limb ; but  the 
opposingjawH(  = hemignatha) 
of  Crustacea,  Araehnida,  and 
Hexapoda  aie  gnathoboses, 
and  not  the  axis  or  corm. 
The  eudojiodite  (correspond- 
ing to  the  fifth  endite  of  the 
limb  of  Apus,  see  Fig.  9) 
becomes  in  Crusta-ce-a  the 

111  41  ^ mid- 

\\\  _^  C region  of  the  body;  it  bc- 

conies  tho  palp  or  jointed 
P»,  s.  — Ttjre*  somite - appendage*  or  process  of  anterior  segments. 

A second  «s,  the  “exopo 
•■pads  the  foot;  d',  rf*,  the  dite,”  often  is  also  retained 
the  fern  of  a palp  or 
STSTpal » f«ler.  In  ApnVas  the  figure 
man.iibi«i ; efi,  <&.  tho  grouty  shows,  there  are  four  of  these 

elAW*.  <Ohb|W«  A.)  The  « litn”  n»1rut  nr  filft- 

»pp«nibme«  are  repneen tod  with  tiw  anteuna  like  paips  or  uia 
im»i  «ir  ventral  rarfee*  appei-  ments  on  the  first  thoracic 
taoat.  Original.  , . ,»* 

limb.  A common  modifica- 
tion of  the  chief  ramus  of  the  Arthropod  parapodium 
is  the  chela  or  nipjier  formed  by  the  elongation  of 
the  penultimate  joint  of  the  ramus,  so  that  the  last 
joint  works  on  it — a*,  for  instance,  in  the  lobster’s  claw. 
Such  chelate  rami  or  limb-branches  are  independently  de- 
veloped iu  Crustacea  and  in  Araehnida,  and  aro  carried 
by  somites  of  tho  body  which  do  not  correspond  in 
position  in  tho  two  groups.  Tho  range  of  modification  of 
which  the  rami  or  limb-branches  of  thu  limbs  of  Arthro- 
dia are  capable  is  very  large,  and  in  allied  orders  or  even 
families  or  genera  we  often  find  what  is  certainly  tho 
palp  of  the  same  appendage  (as  determined  by  numerical 
position  of  tho  segments) — in  one  case  antenniform,  in 
another  chelate,  in  another  pediform,  and  in  another 


Flu.  9.  —'Hie  *c«ttw1  thoracic  (tilth  ,«ta  oral)  biw^ivUk-  of  Uie  left  xf.te  of 
*» pUi:».l  wrlth  IU  vniitnil  ur  lMiirn]  ^urfuco  uj.penu.4it  to 

eQ»P*ty  *>*"•  T awt  S.  1,  t,  Tho  jpiiwit*  ,>f  tto,  ttiiV;  /..l,  the 

giwa.t^;  the  live.  (glowing  “endtte*  “ ; ft,  «...  (UtmUwh  vr 

J/ict'sci  inM:t  wf  P‘-**U;r'l>r  «*»U.  (After  Laukmler,  {•.  J. 

reduced  to  a mere  stump  or  absent  altogether.  Very 
probably  the  power  which  the  appendage  of  a given  seg- 
ment hits  of  assuming  the  perfected  form  ami  proportions 
previously  attained  by  the  appendage  of  another  segment 


muist  be  classed  as  an  instance  of  w homceosw,’’  not  only 
where  such  a change  is  obviously  due  to  abnormal  develop 
ment  or  injury,  but  also  where  it  constitutes  a difference 
permanently  established  between  allied  orders  or  scalier 
groups,  or  between  the  two  sexes. 

Tho  most  extreme  disguise  assumed  by  the  Arthropod 
parapoditun  or  appendage  is  that  of  becoming  a mere 


Fio.  KX-Thft  flrat  thoracic  (fcorth  yo«t- 
orai)  Bppendwre  of  dp** 

(right  «tU>  A*  to  Am*,  the  fo®  «* 
meats  of  the  Mi.  with 
*»*,  gnathobase;  ' ** 

gated  >lnted  audita  (rarai):  £*. 

rudhnetfiUrT  «Uth  cudile  <«oeodlt»  « 

higher  CtwtaBM) ; Ft,  tlw 
which  beconm  XU  •pjpod  to  * 
forma  ; Br,  tho  bract  devoid  of  mwcl* 
and  raapiratory  In  ftaictoa  <Aft« 
T jnhgti*‘r,  Q.  J-  Jfw-  SH.  »ol.  xxL  18W.) 


stalk  supporting  »n  eye— a fact  which  *d .. «5 
general  credence  until  the  experiments  of  HerUt  in  189  . 
tho  found,  on  cutting  off  the  eye-rtatk  of  '» 

a jointed  anten, unlike  appendage  was  mgenera to 
place.  Since  the  eye^sUlks  of  Podopthalmatc  CrartKcs 
represent  appendages,  wo  are  forced  to  t^  conrl^1 
that  tho  stisile  eyes  of  other  Crustacea  and  ofoUw 
Arthropoda  generally,  indicate  the  position  of  aw*”*** 

which  have  ,'itrophied.1  , nvnnot. 

From  what  has  been  said,  it  is  apparent  tha  __  ^ 

in  attempting  to  discover  the  affimue*  and  ffnetpa  * 
the  various  forms  of  Arthropoda,  attach  a .ary, ‘8, 
phylogenetic  value  to  tho  coincidence  or  diverge! 

the  appendages  belonging  to  the  sonnies  com!** 
with  one  onotlusr. 

Thr  ttrlncipal  forms  Msumcd  by  the  Arthropod  paraH 
its  nmi  may  bo  thus  eiiumonitod ...  . — t«tr 

(1)  Axial  conn  wall  dov*,*’,-J  "r 
segments ; lateral  ooditos 


enumcratad  s—  . fam- 

(1  Axial  conn  w«U  dcvoloied,  mwgnwtltrf  ^ , / v.,iw» 
segments  ; lateral  ondites  auu  exiUts  (nuw) 
lengths  (certaiu  limba  of  lower  Cmstaceaj. 


ctigths  (certaiu  limba  of  lower  Crustacea}.  flattened  Mb* 

(5)  Corm,  with  short  un^gmented  ranu,  , (tnuit* 

ceous  appendage,  adapted  to  swimming  and  r»Pir»; 
limb*  of  HhvUoimd*:.  . ...  M but  nmd'iet 

(■J)  Conn  nlouo  dc%*eloi»d ; with  noendites  or  _ with 

with  terminal  ebitinou*  rlaws  (onlioary  ,®K.,  , ^traauit)* 

terminal  jaw  tooth  (jaw  of  Peripatus),  or  with  Uoutexm^  ; 
papilla  of  same)  (sea  Fig.  8).  . 5 wd 

(4)  Three  of  the  rami  of  the  primitive  laa  ( eT|)pojjW|  aid 
and  exitn  1}  specially  developed  us  ciidojwm  » • ■ 
cpi,wdito— tho  I, rat  two  often  as  bnn  ^Jired  t* 

hkgmeuted,  leg-like  stnicturca  ; the  ^puiU  (onditc  1) 

» Inssl  |0.  ...  with  or  without  » d«tmct  gnsttoew  . 
—typical  tri-raiii«isi*i  limb  of  higher  Cnistacoa.  — 

1 11  Mils.  Edvirds.  vflio  ««  t&m*  trrfsp 

lated  the  roiicluiiion  that  the  cy«.9t»!k*_of  -J  DurBg  (Seurol 
iwminges,  husing  bis  argument  on  a specimen  o wpl»c*l  1‘T 

fc team's  book  (1),  in  which  the  eye-stalk  of  samilBr  ****  a 

an  aiit.uulronu  palp.  Uof.r  (•)  m 1S84  (laacnUrtl  a w® 
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(5)  One  nmm  (the  didopudits)  alone  developed— Die  oriiind 
""“S  “ "»  basal  joint  with  or  without 
pmtholmse.  Thw  l»  the  unia]  uni-ramose  limb  found  in  the 
vanou.  cleaee  of  Arthlupoda.  It  varie.  « to  the  preaenc*  or 
ataemo  ol  tile  jaw- procew  and  aa  to  the  etoutnoae  of  the  neinuenta 
of  the  ramua,  their  number  (fmiuentlyaia,  pins  tile  loaal  norm  I,  and 
the  modification  of  the  free  end.  Thie  may  be  filiform  or  luu.li- 
ike  or  lamellate  when  it  u an  antenna  or  pal,, ; a eiraple  .pike 
(walking  leg  of  Cmrtaeea,  of  other  w,uatie  forma  and  of  6iil„iode 
and  Dlplopoda);  the  terminal  joint  flattened  .wimminir  lelTnt 
Cruetaoea  and  lilpantostraea) ; the  terminal  joint  provided  with 
two  or  with  three  recurved  claw,  (walking  leg  of  many  terreatrial 
form.  -e.y.,  Hexapod,  and  Arachnida) ; the  Jienultimate  joint  with 
a process  equal  m length  to  the  last  joint,  110  as  to  form  a ni 
or».ii  (chela  of  Crustaceans  and  Arachnids) ; the  last  joint  rehe.  iro 
and [movable  on  the  penultimate,  aa  the  blade  of  a clasp-knife  on 
its  handle  (the  retrovert,  toothed  so  as  to  act  as  a biting  jaw  in  1 


697 

to  each  in  regard  to  the  determination  of  the  affinities  of 
the  various  animals  included  in  this  great  sub  phylum. 

. , Tho  Arthropod  eye  ap|*ars  to  be  an  organ  of 

sjiecial  character  develo,ied  in  the  common  ancestor  of  tho 
huarthropnda,  and  distinct  from  the  Cbactopod  eye,  which 
is  found  only  in  the  Onyehophora  where  the  true  Arthropod 
eye  is  alieent.  The  essential  difference  between  these  two 
kinds  of  eye  appears  to  be  that  the  Chteto,md  eye  (in  its 
higher  developments)  is  a vesicle  enclosing  the  lens, 
whereas  the  Arthropod  eye  is  a pit  or  scries  of  pits  into 
which  the  heavy  chitinous  cuticle  dips  and  enlarges  knob- 
wise  as  a lens.  Two  distinct  forms  of  the  Arthropod  eye 
are  observed — the  nionomcniscous  (simple)  and  the  poly- 
meniscous  (compound).  The  nerve-end-cells,  which  lie 
below  the  lens,  are  part  of  the  general  epidermis.  They 
show  in  the  uionomeniscous  eye  (see  article  Arachnida 

r;,.  f»rf?v  ~ a i • . * 


the  Hexapod  i fardis,  the  Crustacean  SquiSa,  and  other*  ; with  the 
last  joint  produced  into  a needle -like  .Mtubbing  pmc«(ui  in  spiders). 

(6)  Two  rami  developed  {usually,  but  i*rhaps  not  always,  tito 
equivalents  of  the  endopoilite  and  elopoilite)  supported  on  the 
somewhat  dmig*r  “ 

“ birajnrwe  limb'  

flattened  for  swimming, 

c!r>  ?'-V  .'"f-,  ,citif',ntl  *“d  B“«iy  annulate : this  ii  the  ' eye  (Fig.  23,  article  Arachnids)  a single  retinula  or 

SSSSJL  CraM~"'  “d  * : nd^lls  is  ground  leneatifcach  aslTated 


pro-oral  appendages  in  other  Arthropods. 

(7)  The  cndorioditic'  ranms  is  greatly  enlarged  and  flattened, 
without  or  with  only  one  jointing,  the  corm  {basal  segment)  is 
evanwteent ; often  the  plate-llko  eiidopoditea  of  a pair  of  such 
appendages  unite  in  the  middle  line  with  one  another  or  by  the  iu- 
terniwliary  of  a sternal  upipuwth  and  form  a single  broid  plate. 
(These  are  the  plate- like  swimmervts  and  ojiercula  of  (iiganUmtraca 
and  Lunuiug  among  Arachnids  and  of  Isopod  Crustaceans.  They 
may  have  rudimentary  exopoditra,  and  may  or  may  not  have 
hniuchial  hlamenta  or  Lund  las  developed  on  their  posterior  faces. 
The  simplest  form  to  which  they  may  be  reduced  is  seen  in  the 
genital  operculum  of  the  Scorpion). 

(8)  The  gnathoha&e  Incomes  greatly  enlarged  and  not  separated 

by  a joint  from  the  corm;  it  acta  aa  a hemignath  or  half-jaw 
working  against  ita  fellow  of  the  opposite  side.  Tho  endopodite 
may  bo  retained  as  a small  segmented  palp  at  the  side  of  the 
ffiupodo0  °r  <li'N*t>pcar  of  Cfnurtacea,  Chilopoda,  and 

.(#)  Tlie  corm  becomes  tho  seat  of  a development  of  a special 
JJ™  oigan,  the  Arthropod  eye  (aa  opposed  to  the  Chwtopod  eye), 
ite  jointing  (segmentation)  may  be  retained,  but  its  rami  disappear 
(rodophthalmoiwCrustacea!.  Usual] y it  become* atrophied,  leaving 
the  eye  as  a sessile  organ  urwn  the  pne-oral  region  of  the  body, 
(lhe  eye-stalk  and  sessile  lateral  eves  of  Arthropods  generally, 
exclusive  of  Peripatus  -. 

(10)  The  forms  assumed  by  special  modification  of  the  dements 
or  the  jxarapodium  in  the  maxilla?,  labium,  Ac.,  of  Hexapods, 
Llulnpoda,  Diplopodts  aud  of  various  Crustacea,  deserve  special 
dliLstnS^u11’  ^ cannot  ,)e  dealt  with  without  ample  sjace  and 

* \\  ■ P°*uted  out  that  the  moat  radical  difference  presented 

m this  list  is  that  between  up|iendugcs  consisting  of  the  corm  alooe 
without  rami  (Onyehophora)  and  those  with  more  or  less  developed 
num  (the  rest  of  the  Arthrepoda).  In  the  latter  class  we  should 
awtiiigutsh  three  Phases : (a)  those  with  numerous  and  comjjara- 
tivelv  undeveloped  rami ; (b)  those  with  three,  or  two  highly 
developed  rami,  or  with  only  one— the  corm  being  reduced  to  the 
tumeiisiona  of  a mere  basal  segment ; (e)  those  reduced  to  a secondary 
Simplicity  (degeneration)  by  overwhelming  development  of  one 
segment  U.y.,  the  isolated  gnatbobue  often  seen  as  “mandible'* 
and  th«  genital  operculum). 

Tliere  is  no  reason  to  suppose  that  any  of  the  forms  of  limb 
observed  in  Arthropod*  may  not  have  been  independently  developed 
in  two  or  more  separate  diverging  lines  of  descent, 

Jimnehitr.  — In  connexion  with  the  discussion  of  the  limbs  of 
Arthropods,  a few  words  should  bo  devoted  to  the  gill-prooswes. 

It  seems  probable  that  there  are  branchial  plumes  or  filaments  in 
some  Art hropoda  (some  Crustacea)  which  can  tie  identified  with 
the  distinct  branchial  organs  of  Chietopoda,  which  lie  dorsad  of  tho 
para  podia  and  are  not  part  of  the  penpodium.  On  the  other  hand, 
we  cannot  refuse  to  admit  that  any  of  the  processes  of  an  Arthro- 
pwl  parapodiurn  may  tiecomo  modified  as  branchial  organs,  and 
that,  as  a rule,  branchial  out  growths  are  easily  developed’  de  novo, 
“•»  higher  groups  of  animals.  Therefore,  it  seems  to  be. 
with  our  present  knowledge,  a hopeless  task  to  analyse  the 
branchial  organs  of  Arthrupodu  aud  to  identify  them  genetically  in 

A brief  notice  must  suffice  of  the  structure  and  history 
of  the  Ayr*,  the  True  hap,  and  the  so-called  Afalpighian 
tuUt  of  Arthropoda,  though  special  importance  attache* 


lena.  A further  complication  occurs  in  each  of  these  two 
classes  of  eye.  The  monomeniscous  eye  is  rarely  provided 
with  a single  layer  of  cells  beneath  it*  lens ; when  it  is 
so,  it  is  called  monostichous  (simple  lateral  eye  of  Scorpion, 
Fig.  22,  article  Arachnida).  More  usually,  by  an  infold- 
ing of  the  layer  of  cells  in  development,  we  get  three 
layers  under  the  lens ; the  front  layer  is  the  corneagen 
layer,  and  is  separated  by  a membrane  from  tho  other 
two  which,  more  or  less,  fuse  aud  contain  the  nerve-end- 
i ooll»  (retinal  layer).  These  eyes  are  called  diplostichous, 
and  occur  in  Arachnida  and  Hexapoda  (Fig.  24,  in  article 
Arachnida). 

On  the  other  hand,  the  polymeniscous  eye  undergoes 
special  elaboration  on  it*  lines.  The  retinula?  become 
elongated  as  deep  and  very  narrow  pit*  (Fig.  1 1 and 

Fla.  11.—  Diagram  to  show  th*  de- 
rivation of  tb«  unit  or  "om. 
tuaUdium"’  of  tlm  cotupuubd  ejo 
of  CnnsUcn*  and  Ilt'TAjHNin.  C, 
from  a niinpl«  iiKJnoiDitni*ofii« 
iMonoftt:<?bi>tM  eyo  rencmblloa 
lateral  ey*  of  a Scorpion,  A.  or 
tba  unit  of  tbe  conifiouiid  ]au*nil 
eyeof  UmulUM  (uve  article  Amalu- 
kida,  Ilita.  22  and  2s).  B repre- 
muU  au  intemiedfctUi  brjHitbeUail 
fuTin  In  whirh  th«  cells  beneath  tba 
lens  are  tafilntilng  to  Im  raper- 
iinpow«l  corn«ageo.  ntrnlla, 
oua  retinula,  in*triu1  or  stand  inu 
•ide  by  side  in  hor! rental  oerlca. 

The  block  >«pr«seutfi  the  cuticular 
pro«tuct  of  the  epidermal  cello 
of  the  ocahur  area,  taking  the 
fonn  either  of  Ion*,  ol,  of  cry*, 
tallmo  body,  cry,  or  of  rliabdom, 
rKaft;  Ay.  hypodennu  or  epl- 
dertual  cell* ; e&rni,  laterally.  _ 

paced  cell*  in  the  simpler  aU*r.  A,  which  like  thenerve-end  cell*,  rifl  and 
rttK  are  cnrn«mjenR  or  lens-productn*  ; corm,  specuLUed  corneoien  or  leu*, 
producing ceta ; eil>.  potential  ritrela  cell*  with  eryi,  r«t«itial  cryatalllne 
rimly  now  ibdUtinguuihabln  from  retinuU  cell*  and  rhabdomerea ; rit, 
vltreia  cell  with  cry,  it*  contained  caticular  product,  the  cryatalline  cone  or 
btNly  ; rrti,  rAab>  reUnua  cells  and  rhabdom  of  *dorpiikU  undifferentiated 
flinn  adjacent  cells,  it*1  ; ret.  retinua  cell ; rtab,  rliabdom  ; */,  optic  nerve- 
flbrea.  (Modified  from  Wataae.) 

explanation),  and  develop  additional  cells  near  the  mouth 
of  the  narrow  pit.  Those  nearest  to  tho  lens  arc  the  cor- 
neagen cells  of  this  more  elaborated  eye,  aud  those  between 
the  original  retinula  cells  and  the  corneagen  cells  become 
firm  and  transparent.  They  are  the  crystalline  cell*  or 
vitrella  (see  Wataac,  7).  Each  such  complex  of  cells 
underlying  the  lenticle  of  a compound  eye  is  called  an 
“ ommatidium  ” ; the  entire  mass  of  cells  underlying  a 
monomeniscou*  eye  is  an  “ ommaUeuin.”  The  onwiaUeum, 
as  already  stated,  tends  to  segregate  into  retinula?  which 
correspond  potentially  each  to  an  ommatidium  of  the 
compound  eye.  The  ommatidium  is  from  the  first 
segregate  and  consists  of  few  cells.  The  compound  eye 

S.  I.  — 88 
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of  the  King-Crab  (Limulus)  is  the  only  recognised 
instance  of  ommatidia  in  their  simplest  state.  Each  can 
ho  readily  com] sired  with  the  single  layered  lateral  eye  of 
the  Scorpion.  In  Crustacea  and  Hexopoda  of  all  grades 
we  find  couqiound  eyes  with  the  more  complicated  omma- 
tidia described  above.  We  do  not  find  them  in  any 
Arachnida. 

It  is  difficult  in  the  absence  of  more  detailed  knowledge 
as  to  the  eyes  of  Chilopoda  and  Diplopoda  to  give  full 
value  to  these  facts  in  tracing  the  affinities  of  the  various 
classes  of  Arthropods.  But  they  seem  to  point  to  a 
community  of  origin  of  Hexapods  and  Crustacea  in  regard 
to  the  complicated  ominatidia  of  the  compound  eye,  and 
to  a certain  isolation  of  the  Arachnida,  which  are,  however, 
traceable,  so  far  as  the  eyes  are  concerned,  to  a distant 
common  origin  with  Crustacea  and  Hexapoda  through  the 
very  simple  compound  eyes  (monostichous,  polymeniscoua) 
of  Limulus. 

The  Trachea!.—  In  regard  to  trachea*  the  very  natural 
tendency  of  zoologists  has  been  until  lately  to  consider  them 
as  having  once  developed  and  once  only,  and  therefore  to 
hold  that  a group  “ Tnicheftta  ” should  be  recognized, 
including  all  tracheate  Arthropods.  We  are  driven  by 
the  conclusions  arrived  at  aa  to  the  derivation  of  the 
Arachnida  from  branchiate  ancestors,  independently  of  the 
other  tracheate  Arthropods  (see  article  Arachnida),  to 
formulate  the  conclusion  that  trachea*  have  been  inde- 
pendently developed  in  the  Arachnidan  class.  We  are 
also,  by  the  isolation  of  Poripatus  and  the  impossibility  of  1 
tracing  to  it  all  other  tracheate  Arthrojoda,  or  of  regarding 
it  as  a degenerate  offset  from  some  one  of  the  tracheate 
classes,  forced  to  the  conclusion  that  the  trachea;  of  the 
Onychophora  have  been  independently  acquired.  Having 
accepted  these  two  conclusions,  we  formulate  the  generaliza- 
tion that  trachea;  can  be  independently  acquired  by  various 
branches  of  Arthropod  descent  in  adaptation  to  a terrestrial 
as  opposed  to  an  aquatic  mode  of  life.  A great  point  of 
interest  therefore  exists  in  the  knowledge  of  the  structure 
and  embryology  of  trachea;  in  the  different  groups.  It 
must  be  confessed  that  we  have  not  such  full  knowledge 
on  this  head  as  could  be  wished  for.  Trachea;  are  essen- 
tially tubes  like  blood-vessels — apparently  formed  from 
the  same  tissue  elements  as  blood  vessels — which  contain 
air  in  place  of  blood,  and  usually  communicate  by  definite 
orifices,  the  tracheal  stigmata,  with  the  atmosphere. 
They  are  lined  internally  by  a cuticular  deposit  of  chitin. 
In  PerijiatUK  and  the  Diplopods  they  consist  of  bunches  of 
fine  tubes  which  do  not  branch  but  diverge  from  one 
another  ; the  chitinous  lining  is  smooth.  In  the  Hexapods 
and  Chilopods,  aud  the  Arachnids  (usually),  they  form  tree- 
like branching  .structures,  aud  their  finest  branches  arc 
finer  than  any  blood  - capillary,  actually  in  some  cases 
jienetrating  a single  cell  and  supplying  it  with  gaseous 
oxygen.  In  these  forms  the  chitinous  lining  of  the  tubes 
is  thickened  by  a clone-set  spiral  ridge  similar  to  the  spiral 
thickening  of  the  cellulose  wall  of  the  spiral  vessels  of 
plants.  It  is  a noteworthy  fact  that  other  tubes  in  these 
same  terrestrial  Arthroj*oda — namely,  the  ducts  of  glands — 
are  similarly  strengthened  by  a chitinous  cuticle,  and  that 
a spiral  or  annular  thickening  of  the  cuticle  is  developed 
iu  them  also.  Chitin  is  not  exclusively  an  ectodermal 
product,  but  occurs  also  in  cartilaginous  skeletal  plates 
of  inesoblastic  origin  (connective  tissue).  The  immediate 
cavities  or  pits  into  which  the  tracheal  stigmata  open 
up|iear  to  be  in  many  cases  ectodermic  in  sinkings,  but 
there  seems  to  be  no  reason  (based  on  cmbryological 
observation)  for  regarding  the  troche®  as  an  ingrowth  of 
the  ectoderm.  They  apj*car,  in  fact,  to  be  au  air-holding 
modification  of  the  vasifactive  connective  tissue.  Trachea; 
are  abundant  just  in  proportion  as  blood-vessels  become 


suppressed.  They  are  reciprocally  exclusive.  It  «snm 
not  improbable  that  they  are  two  modifications  of  the 
same  tissue-elements.  In  Peripatus  the  utigmatic  pits  at 
which  the  trachea*  communicate  with  the  atmosphere  are 
scattered  and  not  definite  in  their  |«wtion.  In  other  ca** 
the  stigmata  are  definitely  paired  and  placed  in  a fe* 
segments  or  in  several.  It  seems  that  we  haw  to  mpi«e 
that  the  vasifactive  tissue  of  Arthrodia  can  readily  take 
the  form  of  air-holding  instead  of  blood-holding  tubes,  awl 
that  this  somewhat  startling  ehar-gc  in  its  character 
taken  place  independently  in  several  instances-viz,  w 
the  Onychophora,  in  more  than  one  group  of  Arach- 
nid^ in  Diplopoda,  and,  again,  in  the  Hexapod*  and 

C ]lTfu  Malpighian  Tuf** .—This  name  i»  apphwl  to  the 
numerous  fine  c®cal  tubes  of  noticeable  length  develop 
from  the  proctodical  invert  of  ectodermal  origin  in  War 
pods.  These  tubes  are  shown  to  excrete  nitrogenous  wwto 
products  similar  to  uric  acid.  Tubes  of  renal 
function  in  a like  position  occur  in imost  torrertr^  Aittoj 
poda — viz., in  Chilopoda,  Diplopoda,  and  Th  , 

Ire  also  found  in  some  of  the  serm-terreatnal  and IW 
aquatic  Amphipod  Crastoceona  But  the  coneh^J* 
all  such  tubes  'ire  identical  in  cymbal  charectet ’ 
be  without  foundation.  The  Malptf-* 
are  outgrowths  of  the  proctodeum,  bu  f ■ . or 

and  the  Amphipod  Crustacea  are  part  of  the  melcn 
endodermal  gut,  though  originating  near  “ 

the  proctoda-ura.  Hence  the  presence  or  ab*n®  of  art 
tubes  cannot  be  used  as  an  lion-,  .JadM 

out  some  discrimination.  The  b n w 

Malpighian  tubes  are  not  the  same  "fg*  ^ 

named  in  the  other  Tmchea.a.  S«hrenal«^teb» 
seem  to  bo  readily  evolved  from  etthw  ^^™^ 
proctodeum  when  the  conditions  of  the  ou 
‘emus  waste-products  arc  changed^ 
from  aquatic  to  terrestrial  life.  i„  .h.  terrentrisl 

renal  cseca  in  Limulus  and  then  l'1®5''11”  ^ ;r 

Arachnida  U precisely  on  J‘'h  ifl  feblj 

in  aquatic  Crustacea  and  their  presence 

branchiate  Amphipoda.  Arthropod*  i* 

Wc  shall  now  pass  the  groups  of  the 
review,  attempting  to  characterise  em  . Utn*}- 
will  indicatu  their  probable  affimtiea  and  gi  ^ 

Srs  Pavu-M  ARTHROPODA.  - Tb* J““££L|*  red 
phylum  aud  those  of  the  associated  “hphTU  J 

Fi-ra,  have  bocn  given  above,  ss  well  a.  flw  mb-fijl* 

the  phylum  Appendiculata  which  compre 

Grade  A.  — H yparthropoda. 

Hypothetical  forms. 

GrsdcB.  -Pro  tarthre  poda 

(a)  The  integument  hy } ita'Sl^iidac.™ P«*t W rf 

or  plated)  which  allow*  tlm  body  *nd  ite  appenwg.  » 
extension  and  contraction.  , , and  the 

(i)  The  , wired  claw*  on  the  end.  of  LusNP* 

like  modifications  of  these  on  the  first  P°  y iotegnm“<- 
dibit's i are  the  onlv  haul  dntintm*  portkMOt li,«e  tt  ""If 

(e)  The  I, rail  is  deuterogiathon^that  “ « ra.lrpircfh«* 
ae  prortthomete,  and  a»vordingly  the  the  wield 

■ ■ ireloDod  bv  adaptation  of  the  »ppMK»e 


(Its  l 


Tdfrh.  appendage,  of  the  third  remit. 


J)  ** 


.•lawless  oral  impillir.  . gimpSe  appf°',atp*j 

(e)  The  rest  of  the  somite*  »rry  2nou>  ">*” 

insisting  of  a conn  or  axis  tipped  «« 

?void  of  rami. 


oi  a conn  oi  «»*■»  —xi — 

(/)  The  segmentation  of  the  bcdyjj 
30  fixed  number  of  wtmites  pnmtboinera  nrtjJjK 

(fO  Tho  pair  of  ovw  situated  onlh®  0****  V* 

r’uarthropod  typo,  but  resemble  th**  o'  ^ 

ipbthaliuous't.  . , . j0  „nt  ron=i*t  of 

(A)  Tho  muscles  of  the  lxxly-waU  M&  go* ^ 
reraoly.Btriped  mtwculur  fibre,  but  of  the  1*° 

.lax*  («  n„.d..,.wU 


gift 
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(»)  A pair  of  wlomnducts  is  doveloped  in  every  somite  including 
tin*  prosthomere,  in  which  alone  it  otrephics  in  liter  development. 

ij)  The  ventral  nerve-cords  are  widely  separated— in  fact,  lateral 
in  ittsition. 

(cj  There  are  no  masers  of  nerve-celU  forming  a ganglion  (neuro- 
mm)  in  each  somite.  (In  this  respect  the  Protarthropodfc  are  at 
a lower  stage  than  most  of  the  existing  Chtclopoda.) 

(I)  The  genital  ducts  arc  formed  by  the  enlargement  of  tho 
ooelomodncts  of  the  {lenultimAtc  somite. 

Class  (Unica). — Oxychophora. 

With  the  characters  of  tho  grade : add  the  presence  within  the 
body  of  line  unbranched  tracheal  tubes,  devoid  of  spiral  thickening, 
ojiening  to  the  exterior  by  numerous  irregularly  scattered  tracheal 
juts. 

Genera — Eoperipatus,  Peri  | tut  opeis  Opisthopatus,  4c. 

Grade  C (of  the  Arthropods).—  Euarthropoda. 

(«)  Integument  heavily  plated  with  firm  chitinous  cuticle,  allow- 
ing no  tx^Mitsion  and  retraction  of  regions  of  the  body  nor  change 
of  dimensions,  except,  in  some  caws,  a dorso-vcntral  bellows  move- 
ment.  The  separation  of  the  heavier  plates  of  ehitin  by  grooves  of 
delieate  cuticle  results  in  the  hinging  or  jointing  of  the  uody  and 
its  appendages,  and  the  consequent  Hexing  and  extending  of  the 
join  tea  pieces. 

(5)  Claws  and  fangs  arc  developed  on  the  branches  or  rami  of  the 
par»|Hxlia.  not  on  the  end  of  the  axis  or  corm. 

(c)  The  head  is  cither  dentcrognathous,  tritognathona,  or  tetar- 
tognathoua. 

( d ) Rarely  only  one,  and  usually  at  least  two,  of  the  somites 
following  the  mandibular  somite  carry  apjtendagrs  modified  as  jaws 
(with  exceptions  of  a secondary  origin). 

(c)  The  rest  of  the  somites  may  all  cany  appendages,  or  only  a 
limited  numWr  may  carry  appendages.  In  all  cases  the  append- 
ages primarily  develop  rami  or  branches  which  form  the  limbs, 
the  primitive  axis  or  corm  being  reduced  and  of  insignificant  sire. 
In  the  moat  primitive  stock  all  the  i**t-oral  appendages  had 
gnatholiosic  outgrowths. 

(/)  The  segmentation  of  tho  body  is  anomomcristic  in  the  more 
archaic  members  of  each  class,  imniomeristic  in  the  higher  member*. 

ig)  The  two  eyes  of  Chmtopod  structure  have  disappeared,  and 
■re  replaced  by  the  Biiarthro|iod  eyes. 

(4)  The  muscles  in  all  parts  of  the  body  consist  of  striped  mus- 
cular fibre,  never  of  unstnped  muscular  tissue. 

(i)  The  orelomoducta  are  suppressed  in  most  somites,  and  retained 
only  as  the  single  pair  of  genital  ducts  (very  randy  more  numerous) 
and  in  MOM  id*”  as  the  excretory  glands  (one  Of  two  pairs'. 

( j ) The  ventral  nerve-cords  approach  one  another  in  the  mid- 
ventral  line  Iteltind  the  mouth. 

(4)  The  nerve-cells  of  the  ventral  nerve  cords  are  segregated  as 
]»»ired  ganglia  in  each  somite,  often  united  by  mcristic  dislocation 
into  eouijHisite  ganglia. 

i/)  The  genital  ducts  limy  Ik*  the  crolomoducta  of  the  penultimate 
or  antepenultimate  or  adjacent  somite,  or  of  a somite  placed  near 
the  middle  of  tho  series,  or  of  a somite  far  forward  in  the  scries. 

Class  1 (of  the  Euarthmpodnb— PirtoropA. 

The  head  lias  but  one  proctliomere  (roonoproathomcrous),  and  is 
accordingly  denterognathous.  This  carries  short -tainted  antenna' 
(in  one  case  biramose)  and  eyes,  the  structure  and  development  of 
which  mpum  further  elucidation.  Only  one  somite  following  the 
first  post-oral  or  mandibular  segment  has  its  appendages  modified 
as  jaws. 

The  somites  of  the  ]tody,  except  in  Pauropus,  cither  fuse  after 
early  development  and  form  double  somites  with  two  jwtra  of 
apjx-ndages  (Jnlus,  4c.),  or  present  legless  and  leg-bearing 
somite*  alternating. 

Somite*,  nnoinorucristic,  from  12  to  150  in  the  post-cephalic  serif*. 

The  genital  ducts  Open  in  the  fourth,  or  between  the  fourth  and 
fifth  i»r*st-oral  somite. 

Terrestrial  forms  with  small-jointed  legs  formed  by  adaptation 
of  a single  ramus  of  the  appendage.  Trachea*  are  present. 

Ante.  — The  Diplopoda  include  the  Julifomiis,  the  Symphyl* 
(Scolonendrella),  and  Pauropnda  (Paurontia).  They  were  nntil 
recently  claarified  with  the  Chilopoda  (Centipedes),  with  which 
they  have  no  close  affinity.  but  only  » superficial  resemblance. 
(Compare  the  definition  of  the  class  Chilopoda.) 

The  movement  of  the  lrgs  in  Diplopoda  is  like  that  of  those  of 
Periptttn.  of  the  Pbylloiiod  Crustacea,  and  of  the  Parapodia  of 
Clm-topoda,  symmetrical  and  identical  on  the  two  sides  of  tho 
body.  The  tegs  of  Chtlopoda  move  in  alternating  group*  on  tho 
two  sides  of  tho  body.  This  implies  a very  much  higher  develop- 
ment of  nerve*  and  muscles  in  the  latter. 

Class  2 (of  tho  Euarthropoda). — ArachKIPA. 

Head  tritognathems  and  diproathomerous — that  is  to  say,  with 
two  prostlinmcrvs,  the  first  liearing  typical  eyes,  the  second  a pair 
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of  appendages  reduced  to  a single  ramus,  which  i*  in  more  primi- 
tive forms  antenniform,  in  higher  forma  chelate  or  retrovert.  The 
ancestral  stock  was  panto-gnathobario— *>.,  had  a gnatltobase  or 
jaw  process  on  every  parapodium.  As  many  as  six  [wirs  of  ap- 
]wndacos  following  the  month  may  have  an  enlarged  gnathobase 
actually  functional  as  a jaw  or  bemignath,  but  a ramus  is  well 
developed  on  each  of  these  am*  ndag»*  either  as  a simple  walking 
leg,  a palp,  or  a chela.  In  the  more  primitive  forms  the  aiqiendoge 
of  every  ]H*t-nro]  somite  lias  a gnntholwsc  and  two  rami ; in  higher 
■pedalued  form*  the  gnathobase*  may  be  atrophied  in  every 
appendage,  even  in  the  first  post -oral. 

The  more  primitive  forma  are  anoniomrrixtic  ; the  higher  forms 
iiomomcristic,  sbowing  typically  three  grouj*  or  tagniata  of  six 
somite*  each. 

The  genital  apertures  are  placed  on  the  first  somite  of  the  second 
taenia  or  racsosoma.  Their  |«oaition  i*  unknown  in  tho  more 
primitive  forms.  The  more  primitive  fomiB  have  branchial  re- 
spiratory proccBBee  developed  on  a ramus  of  each  of  the  ] met  .oral 
appendages.  In  higher  aivrialixcd  forms  these  branchial  processes 
become  hint  of  all  limited  to  five  segment*  of  the  mesoeoma,  then 
sunk  Ixmeath  the  surface  os  pulmonary  organs,  and  finally  at rophied, 
their  place  Wing  taken  by  a well -developed  tracheal  system. 

A character  of  great  diagnostic  value  in  the  more  primitive 
Ararhuida  is  the  tendency  of  the  chitinous  investment  of  the 
tergal  surface  of  the  telsou  to  unite  during  growth  with  that  of 
the  free  somites  in  front  of  it,  so  os  to  form  a pygidial  shield  or 
posterior  carapace,  often  comprising  as  many  as  fifteen  somite** 
(Trilohites,  Ltmuliu). 

A pair  of  central  monomeniscous  diplostichons  eyes  is  often 
present  on  tho  head.  Lateral  eyes  also  are  often  present  which 
are  monosticlious  w ith  aggregated  lenses  (Limuhis)  or  with  isolated 
lenses  (Scorpio),  or  are  dipleatichous  with  simple  lens  [I'rxiipalpi, 
Aran  esc,  etc. 

Class  3 (of  the  Euarthrtqioda).— -Crustacea. 

Head  tetartognathous  and  triproathomerous — that  is  to  say,  with 
three  rrostliorncres : the  first  Waring  typical  eyes,  the  second  a 
pair  of  antenniform  appendages  (often  biramose),  the  third  a pair 
of  appendage*  usually  antenniform,  sometimes  claw  - like.  The 
ancestral  stock  was  (as  in  the  Arachnids)  jxuitognatholmsir,  that, 
is  to  say,  had  a gnatho)«asc  or  jaw-process  on  the  base  of  every 
poet-oral  np|wudagc. 

Besides  the  first  jmst-oral  or  mandibular  jwir,  at  least  two  succeed- 
ing join  of  appendages  are  modified  as  jaws.  These  have  small 
and  itisignil leant  rami,  or  none  at  all,  a feature  in  which  the 
Arachnida  differ  from  them.  The  ap{mndages  of  four  or  more 
additional  following  somites  may  be  turned  upwards  towards  the 
mouth  and  assist  in  the  taking  of  foixi. 

Tho  more  primitive  forma  (Entomoetraca)  are  anomomcristic, 
presenting  great  variety  as  to  number  of  somites,  form  of  sp|»cndagra, 
and  tagmatic  grouping ; the  higher  forms  (lialaooatraca)  are  noiito- 
meristie,  showing  in  front  of  the  telaon  twenty  somite*,  of  which  the 
six  hinder  carry  swimmereta  and  the  five  next  in  front  ambulatory 
limbs.  The  genital  apertures  are  neither  fur  forward  nor  far 
itackward  in  the  series  ot  somites,  t.g.,  on  the  fourteenth  lrat-oral  in 
A|»uk,  on  the  ninth  post -oral  in  female  Astacus  ami  in  Cycloiw. 

With  rare  exceptions,  branchial  plait's  are  developed  either  by 
modification  of  a ramus  of  the  liml«  or  as  processes  on  a ramus,  or 
upon  the  side*  of  the  body.  No  truchcate  Crustacea  are  known, 
but  some  terrestrial  Iaopoda  develop  pulmonary  in-sinkings  of  tho 
integument.  A characteristic,  comparable  in  value  to  that  pn  men  ted 
by  the  pygidial  shield  of  Arachnida,  is  the  frequent  development 
of  n pair  of  long  appendages  by  the  |wnultim«te  somite,  which  with 
the  telaon  form  a trifid.  or,  wlicn  that  is  small,  a bifid  termination 
to  the  body. 

The  lateral  eyes  of  Crustacea  are  polymeniaeoua,  with  highly 
specialised  rctinulie  like  tboae  of  Hexafioda,  and  unlike  the  simpler 
compound  lateral  eyes  of  lower  Arachnida.  Monomeniscous  eves 
are  rarely  present,  and  when  present,  single,  minute,  and  central  sn 
position. 

Note, — The  Crustacea  exhibit  a longer  and  more  complete  series 
of  forms  than  any  other  class  of  ArthrojiodA,  and  may  1«  regarded 
as  preserving  the*  most  completely  represented  lino  of  descent. 

Class  4. — CrntjoronA. 

Head  trinroetbomcron* 1 and  tetartognathmiK.  Tli*  two  somite* 
following  the  mandibular  or  first  post  oral  or  buccal  somite  carry 

1 Emlwyologieal  evidence  of  this  Is  still  wanting.  In  the  other 
classes  of  Arthropods  we  have  more  or  le»  complete  embryologlcal 
evidence  on  the  subject.  It  appear*  from  observation  of  the  embryo 
that  whilst  the  first  p resthome  re  of  Centipede*  ha*  its  appendages 
reduced  and  represented  only  by  eye  • patches  (ns  In  Arachnida, 
Crustacea,  and  Hexapoda).  the  second  ha*  a rudimentary  nntenna. 
which  diunpjirars.  whilst  the  thin!  carries  the  permanent  antenna, 
which  accordingly  correspond  to  the  second  antenna*  of  Crust*  ca,  and 
are  alMeut  in  lUxapoda. 
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Appendages  modified  as  maxilla:.  The  fourth  post -oral  somite  has 
its  appendages  converted  into  very  largo  and  powerful  hemignutha, 
which  are  provided  with  poison -glands.  The  remaining  somites 
carry  single -clawed  walking  legs,  a single  pair  to  each  somite. 
The  body  i*  anomomeristic,  showing  in  different  genera  from  17 
(inclnaive  of  the  anal  and  genital)  to  175  somites  behind  that  which 
bears  the  poison-jaw*.  No  tngtnsta  are  developed.  The  genital 
ducts  open  on  the  penultimate  somite. 

Tracnere  an*  developed  which  arc  dendriform  and  with  spiral 
thickening  of  their  lining.  Their  trunks  ojien  at  {wired  stigmata 
placed  laterally  in  each  somite  of  the  trunk  or  in  alternate  somites. 
Usually  the  trachea  open  by  paired  stigmata  placed  upon  the  aides 
of  a greater  or  leas  number  of  the  somites,  but  never  quite  regularly 
on  alternating  somites.  At  most  they  are  prestent  on  all  the 
pedigerous  somites  excepting  the  first  and  the  last.  In  Scutigera 
there  are  seven  uni  wired  dorsal  stigmata,  each  leading  into  a sac 
whence  a number  of  air-holding  tubes  project  into  the  pericardial 
blood -sinus. 

Renal  circal  tubes  (Malpighian  tubes)  open  into  the  proctodrcum. 

Class  6.— HEXAroDA. 


Head  shown  by  its  early  development  to  be  triprosthomerona 
and  consequently' tetartoguathou*.  The  first  proethomero  has  its 
appendages  represented  by  the  oomjtound  eyes  and  a protocerebrum, 
tne  second  has  the  antcunae  for  its  appendages  and  a deutocerebrul 
neuromcre,  the  third  has  suffered  suppression  of  its  ap|tend&gea 
(which  corresjwnded  to  the  second  pair  of  antenna:  of  QlUhtmJt 
but  has  a tritoccrvbrum  and  aclonuc  chamber.  Tho  mandibular 
somite  beans  a iwir  of  gnathobasic  hemignatbs  without  rami  or 
palps,  and  is  followed  by  two  jaw-beeiing  somites  (maxillary  and 
labial).  Tliis  enumeration  would  givo  six  somites  in  all  to  the 
head— three  proethomerra  and  three  opisthomerv*.  Recent  investi- 
gations (Folsom,  4)  show  the  existence  in  tho  embryo  of  a pre- 
maxillary or  supra- lingual  somite  which  is  suppressed  during 
development.  Tnis  gives  seven  somites  to  tho  HcxApod's  head,  the 
tergites  of  which  are  fused  to  form  a cephalic  carajiaca  or  box. 
The  number  is  significant,  since  it  agrees  with  that  found  in 
Edriophthalmous  Crustacea,  and  ussigns  tho  labium  of  the  Hexapod 
to  the  same  somite  numerically  as  that  which  carries  the  labium- 
like  maxillipcdes  of  those  Crustacea. 

The  somites  following  tho  head  are  strictly  nomomeristic  and 
norootagmic.  The  first  throe  form  tho  thorax,  the  appendages  of 
which  aro  the  walking  legs,  tipped  with  paired  claws  or  ungues 
(compare  the  homoplastic  claws  of  Scorpio  and  Peripatus).  Eleven 
somites  follow  those,  fanning  the  abdominal  “tagnia,"  giving  thus 
twenty-one  somites  in  all  (as  in  the  higher  Crustacea).  Tho 
somites  of  tho  abdomen  all  may  carry  rudimentary  appendages  in 
the  embryo,  and  some  of  tho  hinder  somites  may  retain  their 
apjwnduges  in  a modified  form  iu  adult  lift.  Terminal  telescoping 
of  the  abdominal  somites  and  escalation  may  occur  in  the  aoult, 
reducing  the  obvioiw  alnlominal  somites  to  as  few  as  eight.  The 
genital  aperture*  are  median  and  placed  far  back  in  the  scries  of 
somites,  vix.,  the  female  on  the  seventh  abdominal  (seventeenth  of 
the  whole  series)  and  the  male  on  the  ninth  or  ante-penultimate 
altdontiual  (nineteenth  of  the  whole  series),  Tho  appendages  of  the 
eighth  and  tenth  aMominal  somites  are  modified  as  Konapophyees. 
Tho  eleventh  abdominal  segment  is  the  tolaon,  usually  Binall  and 
soft  ; it  carries  the  anua. 


1 ho  Hexapoda  aro  not  only  all  confined  to  a very  definite  die 
position  of  the  Bomites,  apjvndagcs,  and  aperturea,  as  thu 
indicated,  but  in  other  characters  also  they  present  the  s]H*cializa 
tion  of  a narrowly-limited  highly-developed  order  of  such  a class  a 
the  Crustacea  rather  than  a range  front  lower  more  generalized  t 
higher  more  specialized  forms  such  os  that  group  and  also  th 
Arachnid*  present.  It  seems  to  bo  a legitimate  conclusion  tha 
tho  most  primitive  Htix»t»oda  were  provided  with  wings,  and  tha 
the  term  Ptorvgot*  might  bo  us«r  as  a synonym  of  Hexapoda 
Many  Hexapoda  have  lost  either  on©  pair  or  both  {wins  of  wings 
caw-*  are  common  of  winglrx*  genera  allied  to  ordinary  Pterygot 
pTieru.  Rome  Ilexapwl*  which  are  very  primitive  in  other  respect 
hap|«en  to  la*  also  Apterous,  but  this  cannot  be  held  to  prove  tha 
the  possession  of  wings  is  not  a primitive  character  of  Hexapod 
(compare  the  case  of  the  Stmtliioue  Birds).  The  wings  of  Hexa 
|*»U  are  lateral  expansions  of  the  terga  of  the  second  and  thin 
tlioracic  Minutes.  They  ap]v:ar  to  serial  equivalents  (home 
genoua  meromee)  of  tho  tracheal  gills,  which  develop  i„  * lik 
iHMitmn  on  the  abdominal  segments  of  som©  aquatic  Hexapods. 

Iho  Hexapod*  are  all  provided  with  * highly  developed  trachea 
system,  which  presents  considerable  variation  in  regard  to  it 
stigmata  or  onlkw*  of  communication  with  the  exterior.  In  earn 
f-lTl  wiuonusut  of  stigmata  cornp.rable  to  tint  obsw-rod  ii 
(JbUopod.  is  fuuuil.  In  other  cues  (sams  lsrvn)  stigmata  sr 

n,  m!l!n  “''V"  ® ““d1*  *<ipua  dovelopod,  as  ii 

Uic  mislkr  Arachnid.  and  Chiloi»ds,  in  the  median  iloresl  l,„ 
l l’0***”"1-  Vhr"  llio  facila  tendency  " 

ArtJHjr°Jr  5°.  ,,1-vcloI>  t"«W  .ir-tutwa  in  admitted,  it.  become 
probable  Hist  the  trachc*  uf  Ueupodi  ,1.>  not  nil  belong  to  on 


original  system,  but  may  be  accounted  for  by  new  development* 
within  tit©  group.  Whether  the  primitive  tracheal  ijsteni  cf 
Hexapods  was  a dosed  one  or  o{*a  by  serial  stigmata  in  every 
win  it©  remains  at  present  doubtful,  but  the  intimate  reUtio*  of 
the  system  to  the  wings  and  tracheal  gills  cannot  be  overlooked. 

The  lateral  eyes  of  HexaiwU,  like  those  of  Crustacea,  brioo*  to 
the  most  specialized  tyjie  of  “ compound  ©ye,”  found  only  in  tho© 
two  cbuttOH.  Simple  monomenisooua  ©yes  are  also  present  in  many 
Hexapods. 

Renal  excretory  caeca  (Malpighian  tubes)  are  developed  from  tbs 
proctodwum  (not  from  mesentcron  ss  in  Scorpion  and  Aniplupxlal 
Concluding  Remark*  on  the  Relationships  to  one  another 
of  the  Classes  of  the  Arthropoda. — Our  general  conclusion 
from  a aurvey  of  the  Arthropoda  amounts  to  this,  that 
whilst  Peripatus,  the  Diplopoda,  and  the  Arachnids 
represent  terrestrial  offshoots  from  successive  lower  grade* 
of  primitive  agnatic  Arthropoda  which  are  extinct,  the 
Crustacea  alone  present  a fairly  full  scries  of  representa- 
tives leading  upwards  from  un»j)ecLalixed  forms.  The 
latter  were  not  very  far  removed  from  the  aquatic  ancestors 
(Trilobitea)  of  the  Arachnida,  but  differed  essentially  from 
them  by  the  higher  specialization  of  the  head.  We  can 
gather  no  indication  of  the  forefathers  of  the  Heiajxxlaori-f 
the  Chiloixxla  less  specialized  tlian  they  are,  whilst  posaMs- 
ing  the  essential  characteristics  of  these  classes.  Neither 
embryology  nor  paleontology  assists  us  in  this  direction. 
On  the  other  hand,  the  facts  that  the  Hexapoda  and  the 
Chilopoda  have  triprosthomeroua  heads,  that  the  Hexapod* 
have  the  same  total  number  of  somites  as  the  DomomcniUc 
Crustacea,  and  the  same  number  of  opisthomcres  in  tb© 
head  as  the  more  terrestrial  Crustacea,  together  with  the 
some  adaptation  of  the  form  of  imjwrtant  appendages  in 
corresponding  somites,  and  that  the  compound  eye* 
both  Crustacea  and  Hexapoda  are  extremely  specialized 
and  elaborate  in  structure  and  identical  in  that  structure, 
all  lead  to  the  suggestion  that  the  Hexapoda,  and  W 
them,  at  no  distant  point,  the  Chilopoda,  have  branched 
off  from  the  Crustacean  main  stem  as  JT 

reatrial  lines  of  descent.  And  it  seems  probable  that  m 
tho  case  of  the  Hexapoda,  at  any  rate,  the  f*oint  ol 
parture  was  subsequent  to  the  attainment  of  ^ 
mcristic  character  presented  by  the  higher  grade  o 
tacoa.  It  is  on  the  whole  desirable  to  WjMgM* 
affinities  in  our  schemes  of  classification.  * e nu)  , 
late  the  facts  as  to  head -structure  in  Chwtopoua 
Arthropoda  as  follows  : — 


Grade  a:  (below  tho  Arthropoda). — AgnatHA,  ApbosthohMa 
Without  pnrapodi.1  >«»  without  th.  *£33 

post-oral  somites  to  th©  prte-orul  region,  which  u a A K mc<Jth 
fobe  of  the  tint  somite  ; the  find  .omit*  U perforated!*  the  “■« 
and  its  parapodia  are  not  modified  «*  jawa. 


Grad©  1 (of  the  Arthropoda). — Motion* ATHA,  Mono- 

mOBTHOMXRA.  ... 

With  a single  |«iir  of  porapodial  ^we  earned l by  the  *®ul ^ thfl 
ia  perforated  uv  the  mouth  ; this  is  not  the  fire  -nflVgnfci  a 
second.  Tlio  first  somite  has  booome  a iircothonic  •. 
iwir  of  extensile  antenme.  . 

at  ON  YCHOrHORA  {Penpatus, 

Grade  2 (of  the  Arthroi-da),— Dic^atna,  MoKorxo^M®^ 
The  third  somite  M well  as  the  seooml  develops  » 1« 
podial  jaws ; the  first  somite  is  * prosthoiucr* 

•ntenna*.  ^DtctoroDA. 

tirade  S (of  Uie  Arthropods).— PaHTOOXstha, ' ,«r 

A gu.thab.se  i.  developed  (in  the  j>raint.ve  .t«*  i ™ ^ull 
of  port-oral  appendage,  t two  uumtb, 

somite  aa  well  as  the  first  having  passed  u»  ‘rjra 
only  the  second  low  appendage*. 

= Arachnida. 

Grade  4 (of  the  Arthropoda).— Pantoonatha, , Tiiii  ^ ^ 

Tho  original  *U*:k,  like  that  of  the  last  81***  m>|rt  n n now 
on  every  io«t-or»l  .ppeud^ge,  but  arortiuv  fm» 

present,  in  consequence  of  tlie  movement  of  ^ fvlurnUc«*» 
the  third  to  the  fourth  somite.  The  lateral  eye* a I - 
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with  specialized  vit  rell*  and  retinal®  of  a definite  trim  twculiar  to 
this  grade. 

“ CRUSTACEA,  OHILOPODA,1  HEXAFODA. 

According  to  older  views  the  increase  of  the  number  of 
somites  in  front  of  the  mouth  would  have  been  regarded 
as  a case  of  intercalation  by  new  somite-budding  of  new 
prffi-or&l  somites  in  the  series.  We  are  prohibited  by  a 
general  consideration  of  metamerism  in  the  Arthropoda 
(see  a previous  section  of  this  article)  frorn  adopting  the 
hypothesis  of  intercalation  of  somites.  However  strange 
it  may  seem,  we  have  to  suppose  that  one  by  one  in  the 
course  of  long  historical  evolution  somites  have  passed 
forwards  and  the  mouth  has  passed  backwards.  In  fact, 
we  have  to  Mlppoee  that  the  actual  somite  which  in  grades 
1 and  2 bore  the  mandibles  lost  those  mandibles,  developed 
their  nuai  as  tactile  organs,  and  camo  to  occupy  a }>osition 
in  front  of  the  mouth,  whilst  its  previous  jaw-bearing 
function  was  taken  up  by  the  next  somite  in  order,  into 
which  the  oral  aperture  had  passed.  A similar  history 
must  have  been  slowly  brought  about  when  this  second 
mandibulate  somite  in  its  turn  became  agnathous  and 
passed  in  front  of  the  mouth.  The  mandibular  parapodia 
may  be  supposed  during  the  successive  stages  of  this  his- 
tory to  have  had,  from  the  first,  well- developed  rami  (one 
or  two)  of  a i*alp-like  form,  so  that  the  change  required 
when  the  mouth  passed  away  from  them  would  merely  con- 
sist in  the  suppression  of  the  guathobase.  The  solid  palj>- 
less  mandible  such  as  we  now  see  iu  some  A_rthroj>oda  is, 
necessarily,  a late  specialization.  Moreover,  it  apjiears  prob- 
able that  the  first  somite  never  had  its  porafiodia  modified 
as  jaws,  but  became  a prosthomere  with  tactile  append- 
ages before  parapodial  jaws  were  developed  at  all,  or  rather 
l*lri  passu  with  their  development  on  the  second  somite. 
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It  is  worth  while  bearing  in  mind  a second  possibility 
as  to  the  history  of  the  proethomeres,  viz.,  that  the  buccal 
gnatliob&sic  paraj>odia  (the  mandibles)  were  in  each  of  the 
thro©  grades  of  prosthomerism  only  developed  after  the 
recession  of  tbo  mouth  and  the  addition  of  one,  of  two,  or 
of  three  post-oral  somites  to  the  prsc-oral  region  had  taken 
place.  In  fact,  we  may  imagine  that  the  characteristic 
adaptation  of  one  or  more  pairs  of  post-oral  para|>odia  to 
the  purposes  of  the  mouth  as  jaws  did  not  occur  until  after 
ancestral  forms  with  one,  with  two,  and  with  three  pro«- 
thomcres  had  come  into  existence.  On  the  whole  the  facts 
seem  to  be  against  this  supposition,  though  wo  need  not 
supjiose  that  the  gnathobose  was  very  large  or  the  rami 
undeveloped  in  the  buccal  jiarapodia  which  were  destined 
I to  lose  their  mandibular  features  and  (kbs  in  front  of  the 
mouth. 

REVERENCE*.— L Bateson,  Materials  for  the  Study  of  Varxa - 
iiVm  (Macmillan,  1804}  p.  85.— 1.  Lankekieu.  “ Primitive  Cell- 
Inycre  of  the  Embryo,  Annals  and  Mag.  Nat.  Hist.  1873,  n.  336. 
— •*  Kobschelt  and  Heideh.  Enitcickdu ngsgeschichU  (Jena, 
1892),  cap.  xv.  Ti.  389.-4.  Folsum.  "Development  of  the 
Mouth  Parts  of  Amirida,”  Bulletin  Mus.  Comp.  Zoof.  Harvard 
vol.  xxxvi.  No.  5,  1900,  p|>.  112-148.—  8.  Lank  ESTER. 

‘ Observations  ami  Reflections  on  the  Appendages  and  Nervous 
System  of  Apus  Canaifonnia, " Quart.  Joum.  Micr.  ScL  vol  xxi. 
1881. — 8.  Hofeb.  "Ein  Krebs  mit  cincr  extreniitiit  statt  eines 
Stielauges,"  Verkandl.  d.  Deutsche*  Zocl.  (if  Kitsch.  1894. —7. 
'V  at abe.  "On  the  Morphology  of  the  Compound  Eyes  of  Arthro- 
pods,^ Studies  from  the  Biol.  Lab.  of  the  Johns  Hopkins  University, 
Vol.  iv.  pp.  237-334. — 8.  Ben  ham  describes  tiockward  shifting  of 
the  oral  aperture  in  certain  Ohatopods.  Proc.  Zoolog.  Soc.  London, 
1900,  No.  Ixiv.  p.  978. — N.B. — References  to  the  early  literature 
concerning  the  group  Arthropods  will  he  found  in  Cams,  Geschichtc 
der  Zootogic.  The  more  important  literature  up  to  1892  is  given  in 
the  admirable  treatise  ou  Embryology  by  Professors  Korschelt  and 
HeMer.  (*.  it.  i.) 


Arthur,  Chester  Alan  (1830-188G),  twenty- 
first  president  of  the  United  States,  wag  bora  in  Fairfield, 
\b,  5th  October  1830.  His  father,  William  Arthur,  when 
eighteen  years  of  age,  emigrated  from  County  Antrim, 
Ireland,  and,  after  teaching  in  various  places  in  Vermont 
ftml  Lower  Canada,  became  a Baptist  minister.  William 
Arthur  had  married  Malvina  Stone,  an  American  girl  who 
lived  at  the  time  of  the  marriage  in  Canada,  and  the 
numerous  changes  of  the  family  residence  afforded  a basis 
for  allegations  in  1880  that  the  sou  Chester  was  born  not 
in  Vermont,  but  in  Canada,  and  was  therefore  ineligible 
for  the  presidency.  Chester  entered  Union  College  as 
a sophomore,  and  graduated  with  honour  in  1848.  Ho 
then  became  a schoolmaster,  at  the  same  time  studying 
law.  In  1853  he  entered  a law  office  in  New  York 
City,  and  in  tho  following  year  was  admitted  to  the  bar. 
In  politics  he  was  actively  associated  from  the  outset  with 
the  Republican  party.  When  the  Civil  War  began  he  held 
the  position  of  engineer-in-chief  on  Governor  Morgan’s 
staff,  and  afterwards  became  acting  quartermaster-general 
of  the  state  troops,  in  which  capacity  he  showed  much 
administrative  efficiency.  At  the  close  of  Governor 
Morgan’s  term,  31st  December  1862,  General  Arthur 
resumed  the  practice  of  his  profession,  remaining  active, 
however,  in  party  politics  in  New  York  City.  In  Novem- 
ber 1871  he  was  ap|>ointcd  collector  of  customs  for  the 
port  of  New  York.  The  custom-house  had  long  been  con- 
spicuous for  the  most  flagrant  abuses  of  the  spoils 
system”;  and  though  General  Arthur  admitted  that  the 
evils  existed  and  that  they’ rendered  efficient  administration 

1 Tho  eyes  of  Chilnpoda  aro  not  thoroughly  understood,  ami  may 
or  may  not  be  capable  of  Interpretation  as  fitting  in  with  those  of 
Crustacea  and  Hexepoda. 


impossible,  he  made  no  extensive  reforms.  In  1877 
President  Hayes  began  the  reform  of  the  civil  service  with 
the  Newr  York  custom-house.  A non-partisan  commission 
appointed  by  Secretary  Sherman  recommended  sweeping 
changes.  The  president  demanded  the  resignations  of 
Arthur  and  his  two  principal  subordinates.  General  Arthur 
refused,  on  the  ground  that  to  retire  " under  fire  n would 
be  to  acknowledge  wrong-doing,  and  claimed  that  as  the 
abuses  were  inherent  in  a widespread  system  he  should 
not  be  made  to  bear  the  responsibility  alone.  HU  cause 
was  espoused  by  Senator  Conkling,  for  a time  successfully; 
but  on  11th  July  1878,  during  a recess  of  the  Senate,  the 
collector  was  removed,  and  in  January  1879,  after  another 
severe  struggle,  this  action  received  the  approval  of  the 
Senate.  In  1880  General  Arthur  was  a delegate  at  large 
from  New  Y'ork  to  the  Republican  National  Convention. 
In  common  with  the  rest  of  the  “ Stalwarts  ” he  worked 
hard  for  the  nomination  of  Grant.  Upon  the  triumph  of 
Garfield,  the  necessity  of  conciliating  the  defeated  faction 
led  to  the  hasty  acceptance  of  Arthur  for  the  second  place 
on  tho  ticket.  HU  nomination  was  coldly  received  by  the 
public;  and  when,  after  his  election  and  accession,  he 
actively  engaged  on  behalf  of  Conkling  in  the  great  con- 
flict with  Garfield  over  the  New  York  patronage,  the 
impression  was  widespread  that  he  was  unworthy  of  his 
position.  Upon  the  death  of  President  Garfield,  19tli 
September  1881,  Arthur  took  the  oath  as  his  successor. 
Contrary  to  the  general  expectation,  his  appointments 
were  as  a rule  unexceptionable,  and  he  earnestly  promoted 
the  Pendleton  law’  for  the  reform  of  the  civil  service.  His 
use  of  the  veto  in  the  cases  of  a Chinese  Immigration  Bill 
and  a River  and  Harbour  Bill  in  1882  confirmed  the 
favourable  impression  which  had  been  made.  His 
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ARTILLERY 


administration  was  lacking  in  political  situations  of  a | 
dramatic  character,  but  on  all  questions  that  arose  his 
policy  was  sane  and  dignified.  In  1884  he  allowed  his 
name  to  be  presented  for  renomination  in  the  Republican 
Convention,  but  he  was  easily  defeated  by  the  friends  of 
Mr  Blaine.  At  the  expiration  of  his  term  he  resumed  his 
residence  in  New  York  City,  where  he  died  on  18th 
November  1886.  (w.  x.  d.) 

Artillery. — Originally  this  word  was  applicable  not 
only  to  missUes  in  general,  but  to  the  instruments  or 
machines  from  which  they  were  discharged — filings,  bows 
and  arrows,  tormenta,  4c.  In  the  following  article,  how- 
ever, we  shall  confine  ourselves  to  the  introduction  of 
modern  artillery  and  the  progress  of  the  bodies  of  men 
attached  to  its  service. 

The  earliest  recipe  we  possess  for  gunpowder  is  that  of  Dr  John 
Anderno,  who  began  to  practise  before  1350,  end  in  his  old  ago 
was  ap|<ointi!il  aurgron  to  Henry  IV.  It  was  recovered  from  Ins 
MSS.  (now  among  the  Sloano  papers)  by  Mr  Albert  Way,  and 
given  in  his  edition  of  the  Fromyturiuni  Parvul&rum,  an  English- 
Latin  vocabulary  of  the  year  1440,  in  a note  under  “Gunne.” 
This  recipe  is: — Saltpetre,  68‘6'  parts;  charcoal,  22 ‘2'  parts; 
sulphur,  17’7'  part*.  The  remarkable  point  about  this  recipe  is, 
that  it  is  identical  with  that  given  for  rockot  composition  in 
the  MS.  of  Marcus  Grecux,  who  lived  long  before  Friar  Roger 
Bacon  ; and  rocket  composition  will  not  project  a round  shot. 
The  difficulty  is  easily  explained.  The  fizzing  rocket  composition 
prepared  with  the  Greek’s  impure  ingredients  oocame  an  explosive 
when  prepared  with  tho  comparatively  pure  ingredients  of  a 
later  ago  in  the  same  proportions.  If  Bacon  could  refine  nitre— 
a matter  that  hardly  admits  of  a doubt — there  may  bo  a sub- 
stratum of  truth  in  the  lcgeud  of  the  destruction  of  his  Brazen 
Head.  He  and  Friar  Bungcy,  having  rnixod  the  pure  ingredients 
in  the  old  proportions,  luy  down  t«  sleep.  Their  servant,  Miles, 
from  idle  curiosity,  applied  fire  to  it,  ana  produeod  an  unexpected 
explosion  which  broke  some  of  the  chemical  appaiatUH  and  terrified 
all  three  of  thcru.  If  this  view  of  the  case  be  aerrptod  gun- 
powder was  invented  by  accident.  It  is  not  known  who  invented 
cannon,  and  we  must  tall  back  on  the  tradition  that  assigns  the 
invention  to  a German  monk,  one  Berthold  Schwartz.  There  is 
good  evidcnco  to  show  that  the  Germans  used  guti*  at  the  siege 
of  Cividalo  in  Italy,  1331,  and  England  had  guns,  both  of  iron  and 
bra.\s,  in  her  navy  in  1398.  She  was  tho  first  nation  to  bring 
guns  into  the  open  fields  (at  Creasy).  Froissart  calls  these  guns 
in  one  place  buttons,  in  auothcr  bonibardiaulx ; hut  Anderne  ex- 
pressly save  they  were  called  gonna  (in  England },  and  Chaucer 
ami  Iwiugland  apply  to  them  this  won!  which  had  previously 
been  used  to  deiiuto  the  ancient  tomurda. 

For  aome  three  and  a half  centuries  after  the  introduction  of 
cannoff  artillerymen  in  all  countries  were  civilians.  Matters 
came  to  such  a pass  in  England  in  the  middle  of  tho  16th  century, 
that  Henry  VIII.  had  to  iMitploy  Dutch  gunners  to  instruct  the 
men.  In  tho  time  of  Elizabeth  the  ages  of  some  of  the  Tower 
gunners  ranged  from  64  to  92  years.  The  first  to  attempt  any 
organization  of  the  arm  was  Guatavus  Adolphus,  This  great 
man  clearly  saw  that  the  fundamental  principle  of  all  artillery 
organization  is  a twofold  division,  tho  gunners  who  follow  an 
army  into  the  field,  and  those  who  do  not— field  artillery  and 
garrison  artillery,  and  he  reorganized  bis  artillery  accordingly ; 
but  ho  down  not  am -car  to  have  Liken  any  step  towards  making 
them  a military  body.  When  the  Great  Rebellion  broke  out, 
loud  wore  the  complaints  about  the  scarcity  and  inefficiency  of 
the  guum-r*.  In  1638,  Wciuyas,  master  gunner  of  Knglaud, 
reported  that  there  were  “ few  gunners  in  the  kingdom  . . . 
who  understand  the  several  ranges  of  ordnance  or  use  of  the 
mortar  ; Norton  refers  in  1613  to  “tho  penury  of  «X]>crt 
gunners ^ ; and  Eldn-d  denounces  “the  idlo  laziness  of  the 
gunners,'  for  which  ho  hail  little  or  no  power  to  punish  them, 
lhrogs  became  at  length  so  intolerable  that  a warrant,  dated 
August  1682,  |«it  the  gunners  under  military  discipline. 
Mrango  to  say,  the  matter  gunners  were  shown  as  iwrt  of  tho 

cml  publishment  as  late  as  24th  January  1783,  in  the 
establishment  warrant  of  the  ordnance.  Tim  ordnance  officials 
had  now  aoino  power  over  the  gunners,  yet  their  ittxUion  was 
still  bo  doubtful  that  a clause  hod  to  be  inserted  in  their  com- 
imsaions  in  1694  to  plane  it  beyond  all  doubt.  These  events 
, r Uni « ll‘.c  C:,tu,>lW»ment  of  two  permanent  companies 
M«y  th,  ii.nn.tiou  „r  th»  (,«L-n,> 

Rnj.l  Regiment  of  Artillery,  1st  April  17'JS.  Notvatluundine 
tW.HC  ltiipnjvrmeut*,  Colonel  Forbee  Mjn-l.-or.  F. Its  R.A  do. 
cloro,  that  the  Kngliah artillery  .lid  not  begin  to  aiimmo  n milVurv 
appearance  until  the  Handers  campaigns  of  1748-49. 


Tbe  officers  of  the  French  artillery  before  Louis  XlV.'i  time 
were  only  officers  in  the  sense  tliat  they  held  an  office,  They 
wore  without  rank  in  the  army,  and  had  no  troops  under  their 
command.  Only  when  war  broke  out  were  these  official*  united 
and  supplied  with  the  necessary  mater itl.  At  length  Vaubau 
protested  against  their  position  as  helpless  civilians,  and  they 
roocived  military  rank  when  YalUera  reorganized  the  artillery 
in  1732. 

“ When  Frederick  the  Great  assumed  the  crown  he  found  the 
army  in  a very  good  condition,  excepting  the  corps  of  artillery  m l 
engineers,  which  consisted  chietly  of  mechanics  and  utisiis, 
scarcely  looked  on  by  tho  rest  of  Use  array  and  the  offiotrs  with- 
out commissions.  Bis  Majesty  immediately  drafted  all  tlir 
illiterate  officer*  into  the  garrison  regiments,  supplying  tluir 
places  with  gentlemen  of  examined  capacity ; gave  them  ail 
commissions,  rank  with  tho  officers  of  the  guard*,  and  an  extra- 
ordinary ]*av. " 1 It  is  strange  that  Cunt.  Smith,  wl.o  was  fawpcUr 
of  tho  Royal  Military  Academy,  Woolwich,  should  have  nude  no 
reference  to  tho  Prussian  horse  artillery.  In  1773  tlic  kiug  fonncl 
a depot  at  Potadaro  for  the  huree  artillery  (first  formed  2Ut  Apeil 
1759),  consisting  ori  captain,  1 lieutenant,  ID  noi»<ommnsiajuJ 
officers,  and  60  gunners.  It  is  almost  certain  His  Majt=»ty  hid 
no  intention  of  making  it  a corps  <f MU. 

Owing  to  the  great  progress  mode  during  the  18th  century  ty 
those  arts  and  sciences  on  which  the  efficiency  of  artiiwry  esacu- 
tially  depends,  it  increased  rapidly  in  numbers,  and  collages  **te 
everywhere  founded  for  the  instruction  of  officers  and  other*. 

Royal  MiliUry  Academy  at  Woolwich  was  ouem-d  in  1<«. 
re  mini  L>  numbers,  the  four  companies  England  nMiraii 
earl  v }rcars  of  the  century  were  represented  in  Cant.  Smith  * 
four  Mttelions ; and  these  8000  to  4000  men  had  awollezi  to  42.UW 
officers  and  MB  in  1899.  Other  artilleries  increased  in  siraiU. 

of  tho  erUUerk  ■ of  tl.«  brut  Pueen,  ud-wnW 
under  "AtmiM."  A few  remarks  may  beolfrred  on  the 
principles  on  which  all  those  organiatwns  arc  nwr.  or 
Before  the  ISth  century  only  one  man  oan  bs  aamod,  tha  ^« 
Cnstavua  Adolphus  who  clearly  understood  the  lu>t  pn“ll“  “j 
all  artillery  organiration-tho  separation  of  the  penoeiw  m» 
two  distinct  bodies  : («)  those  who  follow  the  army  into  a-  '1' 
and  (A)  thoao  who  do  not.  Thi.  primary  divWoo  of  Use  BUlKTf 
haa  long  Wen  practically  acknowledged  on  tho 
| been  partially  adopted  in  Knglaud.  Bntuh  wnson  art>l»J  « 
data  of  two  branohen:  (o)  the  garrison  art. ley  prefer, “ 
gnunera  who  defend  a besiege.!  fortn»;and(Wthea»p  ^ 
or  the  gunners  who  attack  an  enemy e fortre®. 
battle  in  tho  Held  guns  of  the  10-pr.  type  are  need.  trtwf "TJ 
filed  position  which  they  occupy  during  the  day. 
guns  of  [sssition  should  be  manned  by  garrison  or  held  ern  ' ^ 
f.  purely  an  academic  question.  The  vanoos  •“W'X^.  tK 
field  artillery  arise  naturally  from  the  nature  of  w 
have  to  perform ; while  the  nature  of  the  ordnance  • 

ore  severally  armed  is  determined  by  the  axiom,  that  FTj 
gun  fur  any  duty  ia  the  heaviest  gun  by  whwliit  cxn  ^ ^ 
out.  Tho  main  body  of  the  field  artillery,  the  6c  ^ tj,ty 
intended  to  support  the  infantry  ; and,  in  on  e ^ 
must  Ik!  callable  of  moving  at  a trot  (and  J ' t|ie 

the  gunners  being  carried  on  tbe  gun-carnages  awl  • ^ ^ 
off-liorses  of  the  gun-Lmiu.  Experience  shows  8 [Qf 
16-pr.  ty]«e,  drawn  by  six  horees,  are  the  , 0Q  inU]rti  »r* 

branch.  Similarly,  guns  of  the  7-pr.  type*  Jjnwd  ^ 

tho  boat  adapted  fur  mountain  artillery-  J® Lrt?IUrT  to  siiiT*,rt 
much  difficulty  in  organizing  a bedyof  , . ^ue>ti^ly 

crvalry.  At  length  Yraderick  the  Great 
the  creation  of  hone  artillery,  called,  not  bwwwol th .fij  tbfir 
drawn  by  horses,  but  because  the  gunners  ) ■ ttje  w,,t. 
gun  are  mountwl  on  horses  of  their  own  dw  itjusoI  tk« 

team.  At  present  the  British  eqmpraent  oonswra  5 
12-pr.  tyim,  each  drawn  by  six  horses.  ...  « : EngUid 

M»uie  five  centuries  the  word  Arid 
meant  .imply  gecri-.n  artillery ; the 

in  time  of  war.  When  war  broke  out  * tra  j^j  gut*, 

organize!,  con.-.i*ting  of  * certain  number  of  * { the 

manned  by  garrison  gunners;  and  when  I’***.  {n[0  6Uirc,  ^ 
train  was  disbanded,  the  uuiUrtt!  being  retur  r rst  p»r- 

the  gunners  reverting  to  some  fort  or  stroogno  uf 

manent  boly  of  field  wePa  A ROa  p • ' “* 


ing  to  some  fort  or  »irone«iu  uf 

, d artillery  in  England  were  A w|»a*i  [*• 

th«  royal  horse  artillery  rai*ed  in  1793,  thodn  ^ |a 
well  as  the  gunners)  were  enlisted  under  th  j'r;vtr  coq'S 

tire  early  years  of  tho  nineteenth  century  a ^'1  , , stories,  but  it 
under  its  own  officers,  was  formed  for  the  ^ grat  jkt- 

was  with  good  reason  diabanded  after  « ate  ..  at 

manent  force  of  field  batteries  may  bo  dat  uriuciplr*  th* 
Cobham,  1853.  It  is  impossible  to  say  oa  A Ttii* 
reorganization  in  1899  of  the  artillery  waa  __ — _ — 

/•  c R.  V I^oeidocDe  f * • 

l 1 Universal  Military  Dictionary.  Capt  G.  «nnu»,  «-•  ■ 
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now  oonnisU  of  two  largo  separate  branches  : (a)  the  royal  horse 
artillery  and  the  field  batteries,  and  (6)  the  siege  artillery, 
heavy  field  batteries,  garrison  artillery  proper,  and  mountain 
artillery.  There  are  28  service  batteries  of  horse  artillery,  armed 
with  12- pr.  B.L  guns;  100  service  field  batteries  armed  with 
15  )*r.  B.L.  guns;  and  12  service  field  batteries  armed  with  5-in. 
B.L.  rifled  howitzers— in  all  cases  6 pieces  per  battery.  The 
formation  of  the  latter  was  necessitated  by  the  comparative  flat- 
ness of  the  12  - pr.  ami  15 -pr.  trajectories,  and  the  want  of  a 
shell,  with  a large  angle  of  descent,  to  act  upon  troops  under 
cover  of  earthworks,  Ac.  The  officers  for  each  rank  of  the  horse 
artillery  are  selected  from  the  field  batteries,  to  which  they 
return  on  promotion  to  the  next  higher  rank,  a system  which 
gives  rise  to  a constant  interchange  of  officers.  The  garrison 
artillery  consists  of  104  service  companies,  of  190  officers  and  men 
each,  on  war  strength,  of  which  7 companies  arc  attached  to  riego 
train  batteries,  and  4 to  heavy  field  batteries  for  Indian  service. 

A siege  train  battery  for  India  consists  of  four  5-in.  B.L.  guns 
and  two  fl-im  B.L.  howitzers.  For  service  in  South  Africa,  four 
7-in.  B.L.  guns  have  been  substituted  for  6-iu.  B.L.  gun*.  An 
Indian  heavy  field  battery  is  armed  with  four  30- pr.  B.L  guns 
and  two  5 4-in.  B.L  howitzers.  A mountain  battery  is  armed 
with  six  2'5-in.  screw*  R-M.L  guns,  the  projectile  of  which 
weighs  7 lb.  A 10-pr.  gun  is  under  consideration.  In  addition 
to  the  foregoing  there  are  in  India  10  mountain  batteries  armed 
with  2‘5-in.  R.  M.  L.  guns,  11  manned  by  natives,  and  4 field 
batteries  of  the  Haidarubad  contingent  armed  with  tw*o6-pr.  S.B. 
guns  and  two  12  pr.  S.B.  howitzers.  Finally,  there  art-  13  com- 
panies of  local  artillery  ; at  Kofiat,  1 company  ; at  Hong- Kong, 
4 ; at  Singapore,  1 ; in  Ceylon,  2 ; in  Mauritius,  2 ; at  Sierra 
lasonc,  1 ; at  Jamaica,  1 ; and  at  St  Lucia,  1.  (jj.  W.  L.  H.) 

Art*  and  Crafts.  — The  arts  of  decorative  design 
arul  handicraft  are  comprehended  under  thin  title — all 
those  arts  and  crafts,  it  may  be  said,  which,  in  association 
with  the  mother-craft  of  building  (or  architecture)  go  to 
the  making  of  the  house  beautiful.  Arts  and  crafts  are 
also  associated  with  the  movement  generally  understood  as 
the  English  revival  of  decorative  art,  which  has  character- 
ized the  years  since  about  1875.  The  title  itself  only 
came  into  general  use  when  the  Arts  and  Crufts  Exhibition 
Society  was  founded,  and  held  its  first  exhibition  at  the 
New  Gallery,  London,  in  the  autumn  of  1888,  since  which 
time  arts  and  crafts  exhibitions  have  been  common  all  over 
Great  Britain.  The  idea  of  forming  a society  for  the  pur- 
pose of  showing  contemjjorary  work  in  design  and  handi- 
craft really  arose  out  of  a movement  of  revolt  or  protest 
against  the  exclusive  view'  of  art  encouraged  by  the  Royal 
Academy  exhibitions,  in  which  oil  paintings  in  gilt  frames 
claimed  almost  exclusive  attention — sculpture,  architecture, 
and  the  arts  of  decorative  design,  being  relegated  to  quite 
subordinate  positions.  In  1886,  out  of  a feeling  of  dis- 
content among  artists  as  to  the  inadequacy  of  the  Royal 
Academy  exhibitions,  considered  as  representing  the  art  of 
Great  Britain,  a demand  arose  for  a national  exhibition 
to  include  all  the  arts  of  design.  One  of  the  (mints  of 
this  demand  was  for  the  annual  election  of  the  hanging 
committee  by  the  whole  body  of  artists.  After  many 
meetings  the  group  representing  the  arts  and  crafts  (who 
be  longed  to  a larger  body  of  artists  and  craftsmen  called 
the  Art workers'  Guild,  founded  in  1884),1  (>erceiving  that 
the  jiaintera,  es|iecially  the  leading  group  of  a school  not 
hitherto  well  represented  in  the  Academy  exhibitions,  only 
cherished  the  hope  of  forcing  certain  reforms  on  the 
Academy,  and  were  by  no  means  prejxired  to  lose  their 
chances  of  admission  to  its  privileges,  still  less  to  run  any 
risk  in  the  establishment  of  a really  comprehensive 
national  exhibition  of  art,  decided  to  organize  an  ex- 
hibition themselves  in  which  artists  and  craftsmen  might 
show  their  productions,  so  that  contemporary  work  in 
decorative  art  should  be  displayed  to  the  public  on  the 
same  footing,  and  with  the  same  advantages  as  had 
hitherto  been  monopolized  by  pictorial  art.  For  many 

1 Whose  iw>nbcrfl,  ci>rnjrrehen<ting  as  thuy  do  the  principal  living 
dfstgnen*,  architect*,  painters,  and  craftsmen  of  all  kind.*,  have  played  1 
lio  inconsiderable  part  in  the  aforesaid  English  revival. 


years  previously  there  had  been  great  activity  in  the  study 
and  revival  in  the  practice  of  many  of  the  neglected  decora- 
tive handicrafts.  Amateur  societies  and  classes  were  in 
existence,  like  the  Home  Arts  and  Industries  Association, 
which  had  established  village  classes  in  wood -carving, 
metal  work,  spinning  and  weaving,  needlework,  (lottery, 
and  basket-work,  and  the  public  interest  was  steadily 
growing  in  handicraft.  The  machine  production  of  an 
industrial  century  had  laid  its  iron  hands  upon  what  had 
formerly  been  the  exclusive  province  of  the  handicrafts- 
man, who  only  lingered  on  in  a few  obscure  trades  and 
in  forgotten  corners  of  England  for  the  most  part  The 
ideal  of  mechanical  perfection  dominated  British  workmen, 
and  the  factory  system,  first  by  extreme  division  of  labour, 
anti  then  by  the  further  specialization  of  the  workman 
under  machine  production,  left  no  room  for  individual 
artistic  feeling  among  craftsmen  trained  and  working  under 
such  conditions.  The  demand  of  the  world-market  ruled 
the  character  and  quality  of  production,  and  to  the  few  who 
would  seek  some  humanity,  simplicity  of  construction,  or 
artistic  feeling  in  their  domestic  decorations  and  furniture 
the  only  choice  was  that  of  the  tradesman  or  salesman,  or 
a plunge  into  costly  and  doubtful  experiments  in  original 
design.  From  the  'forties  onward  there  had  been  much 
research  and  study  of  medieval  art  in  England  ; there  had 
been  many  able  designers,  architects,  and  antiquaries,  such 
as  the  Pugins  and  Henry  Shaw,  and  later  William  Burges, 
Butterfield,  and  G.  E.  Street  and  others.  The  school  of 
prse-Raphaelite  painters,  by  their  careful  and  thorough 
methods,  and  their  sympathy  with  medieval  design,  were 
among  the  first  to  turn  attention  to  beauty  of  design, 
colour,  ami  significance  in  the  accessories  of  daily  life,  and 
artists  like  1).  G.  Rossetti,  Ford  Mudox  Brown,  and  W. 
Holman  Hunt  themselves  designed  and  painted  furniture. 
The  most  successful  and  most  practical  effort  indeed  towards 
the  revival  of  sounder  ideas  of  construction  and  workman- 
ship may  be  said  to  have  arisen  out  of  the  work  of  this 
group  of  artists,  and  may  be  traced  to  the  workshop  of 
William  Morris  and  his  associates  in  Queen  Square, 
London.  William  Morris,  whose  name  covers  so  large  a field 
of  artistic  as  well  as  literary  aud  social  work,  came  well 
equipped  to  his  task  of  raising  the  arts  of  design  and 
handicraft,  of  changing  the  taste  of  his  countrymen  from 
the  corrupt  and  vulgar  ostentation  of  the  Second  Empire, 
and  its  cheap  imitations,  which  prevailed  in  the  'fifties  aud 
'sixties,  and  of  winning  them  back,  for  a time  at  least, 
to  the  massive  simplicity  of  plain  oak  furniture,  or  the 
delicate  beauty  of  inlays  of  choice  woods,  or  the  charm  of 
(minted  work,  the  richness  and  frank  colour  of  formal  floral 
and  heraldic  pattern  in  silk  textiles  and  wall -hangings 
and  carpets,  the  gaiety  and  freshness  of  printed  cotton,  or 
the  romantic  splendour  of  arras  tapestry.  Both  William 
Morris  ami  his  artistic  comrade  and  life-long  friend,  Edward 
Burne-Jones,  were  no  doubt  much  influenced  at  the 
out-set  by  the  imaginative  insight,  the  jmsaiouate  artistic 
feeling,  and  thu  love  of  medueval  romance  ami  colour  of 
Dante  Gabriel  Rossetti,  who  remains  so  remarkable  a 
figure  in  the  great  artistic  and  i>oetic  revival  of  the  latter 
half  of  the  19th  century.  To  William  Morris  himself,  in 
his  artistic  career,  it  was  no  small  advantage  to  gain  the 
ear  of  the  English  public  first  by  his  poetry.  His  verse- 
craft  hel|»ed  his  handicraft,  but  both  lived  side  by  side. 
The  secret  of  Morris’s  great  influence  in  the  revival  was  no 
doubt  to  be  attributed  to  his  way  of  j^rsonally  mastering 
the  working  details  and  handling  of  each  craft  he  took  up 
in  turn,  as  well  as  to  his  j*ower  of  inspiring  his  helpers  and 
followers.  He  was  painter,  designer,  scribe,  illuminator, 
wood-engraver,  dyer,  weaver,  and  finally  printer  and  paper- 
maker,  and  having  mastered  these  crafts  he  could  effectively 
direct  and  criticize  the  work  of  others.  His  own  work 
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aud  that  of  Burne-Jones  were  well  known  to  the  public, 
and  in  high  favour  long  before  the  Arts  and  Crafts 
Exhibition  Society  was  formed,  and  though  largely  helped 
and  inspired  by  the  work  of  these  two  artists,  the  aims 
and  objects  of  the  society  rather  represented  those  of  a 
younger  generation,  and  were  in  some  measure  a fresh 
development  both  of  the  social  ami  the  artistic  ideas  which 
were  represented  by  Ruskin,  Rossetti,  and  Morris,  though 
the  society  includes  men  of  different  schools.  Other 
sources  of  influence  might  be  named,  such  as  the  work  of 
Norman  Shaw  and  Philip  Webb  in  architecture  and 
decoration,  of  Lewis  Day  in  surface  pattern,  and  William 
de  Morgan  in  pottery.  The  demand  for  the  acknowledg- 
ment of  the  personality  of  each  responsible  craftsman  in 
a co-operative  work  was  new,  aud  it  had  direct  bearing 
upon  the  social  and  economic  conditions  of  artistic  pro- 
duction. The  principle,  too,  of  regarding  the  material, 
object,  method,  and  purpose  of  a work  as  essential  condi- 
tions of  its  artistic  expression,  the  form  and  character  of 
which  must  always  be  controlled  by  such  conditions,  had 
never  before  been  so  emphatically  stated,  though  it  practi- 
cally endorsed  the  somewhat  vague  aspirations  current  for 
the  unity  of  beauty  with  utility.  Again,  a very  notable 
return  to  extreme  simplicity  of  design  in  furniture  and 
surface  decoration  may  be  remarked  ; and  certain  reserve 
in  the  use  of  colour  and  ornament,  and  a love  of  abstract 
forms  in  decoration  generally,  which  are  characteristic  of 
later  taste.  Not  less  remarkable  has  been  the  new  develop- 
ment in  tlte  design  and  workmanship  of  jewellery,  gold- 
and  silver-smiths'  work,  and  enamels,  with  which  the  names 
of  Alexander  Fisher,  Henry  Wilson,  Nelson  Dawson,  and 
C.  R.  Ashbee  are  associated.  Among  the  arts  and  crafts 
of  design  which  have  blossomed  into  new  life  in  recent 
years — and  there  is  hardly  one  which  has  not  been  touched 
by  the  new  spirit  — book-binding  must  be  named  as 
having  attained  a fresh  aud  tasteful  development  through 
the  work  of  Mr  Cobden-S&ndcrson  and  his  pupils.  The 
art  and  craft  of  the  needle  also  must  not  be  forgotten, 
and  its  progress  is  a good  criterion  of  taste  in  design, 
choice  of  colour,  and  treatment.  The  work  of  Mrs 
Morris,  of  Miss  Bunion  (sometime  instructress  at  the 
Royal  School  of  Art  Needlework,  which  has  carried  on  its 
work  front  1875),  of  Miss  May  Morris,  of  Miss  Una  Taylor, 
of  Mias  Buckle,  of  Mrs  Walter  Crane,  of  Mrs  Newbury, 
besides  many  other  skilled  needlewomen,  baa  been  fre- 
quently exhibited.  Good  work  is  often  seen  in  the 
national  competition  works  of  the  students  of  the  English 
art  schools,  shown  at  South  Kensington  in  July.  The 
increase  of  late  years  in  these  exhibitions  of  designs 
worked  out  in  the  actual  material  for  which  they  were 
intended  is  very  remarkable,  and  is  an  evidence  of  the 
spread  of  the  arts  and  crufts  movement  (fostered  no  doubt 
by  the  increase  of  technical  schools,  especially  of  the  type 
of  the  Central  School  of  Arts  and  Crafts  under  the 
Technical  Education  Board  of  the  London  County  Council), 
of  which  it  may  bo  said  that  if  it  has  not  turned  all 
British  craftsmen  into  artists  or  all  British  artists  into 
craftsmen,  it  has  done  not  a little  to  expind  and  socialize 
the  idea  of  art,  and  (jierhaps  it  is  not  too  much  to  say) 
has  made  the  tasteful  English  house  with  its  furniture  and 
decorations  a model  for  the  civilized  world.  (w.  cl) 


AfU  (Dutch  dree)  Islands,  a group  in  the  Dutcl 
residency  of  Ambovna,  S.  of  New  Guinea,  in  5a  18'  U 
Jw5'  S-  and  1 3 *’  #'  to  134'  56'  E.  The  larger  island 
(Wokan,  kobrur,  Maikor,  and  Trangan),  and  certain  o 
the  lesser  ones  are  regarded  by  the  Malays  as  one  lam 
mass  which  they  call  tana  bc#ir  (“great  land”).  Thei 
H?"  “ *****  miles,  not  densely  iiopulated  b- 

about  13,000  inhabitants,  of  whom  581  are  Christian 


and  409  Mahommedans.  The  chief  town,  Dobbo,  U 
visited  by  steamers  of  the  Royal  Steam  Packet  Company. 
The  natives  are  governed  by  rajas  (cwkiimj  kyat),  the 
Dutch  Government  being  represented  by  a pontJiouder. 
Aruwimi,  R.  See  Con«o. 

Arzamas,  a district  town  of  Russia,  govenuMot 
and  81  miles  8.W.  of  Nijni  Novgorod,  on  the  Tedm  rim. 
It  is  au  important  centre  of  trade,  and  has  fifteen  tan- 
neries, twenty  oil-works,  flour-mills,  and  tallow-melting 
houses,  and  knitting  is  an  important  domestic  imiiutry. 
Population,  10,591. 

Asbjornsen,  Peter  Christen  (1812-1885), 
and  Moe,  Jorgen  Enffebretsen  (1813-1882), 
the  eminent  collectors  of  Norwegian  folklore,  were  so  closely 
united  in  their  life’s  work  that  it  is  unusual  to  name  them 
apart.  Asbjbrusen  was  born  in  Christiania  on  the  15th 
January  1812;  ho  belonged  to  an  ancient  family  of  the 
Gudbrandsdal,  which  is  believed  to  have  died  with  him.  He 
became  a student  at  the  university  in  1833,  but  os  esnj 
as  1832,  in  his  twentieth  year,  he  bad  begun  to  colkrt 
and  write  down  all  the  fairy  stories  and  legends  which 
ho  could  meet  with.  Later  he  began  to  wander  on  foot 
through  the  length  and  breadth  of  Norway,  adding  to  bis 
stores.  Moe,  who  was  born  at  Mo  i Hole  jarsonage,  i» 
Ringerike,  on  the  22nd  April  1813,  mot  Aubjwroaen  : tot 
when  he  was  fourteen  years  of  age.  A cl«*  mendwip 
began  between  them,  and  lasted  to  the  end  of  their  urn. 
In  1834  A.sbjdrnsen  discovered  that  Moe  had  started  in- 
dependently on  a search  for  the  relics  of  national  W 
the  friends  eagerly  compared  results,  and  dcternnn  °r 
the  future  to  work  in  concert.  By  this  time,  A^paaa 
had  become  by  profession  a zoologist,  and  with  the  a 
the  university  made  a series  of  investigating  voyages  j 
the  coasts  of  Norway,  jiarticularly  in  the  Hardaugvr  j 
Moe,  meanwhile,  had  devoted  himself  to  the^studj  « 
theology,  and  was  making  a living  as  a tutor  ini  ” ® 

In  his  holidays  he  wandered  through  the  nwunUw*  » 
the  most  remote  districts,  collecting  stones,  in  . ' 
appeared  the  first  instalment  of  the  great  work  ot  toe 
friends,  under  the  title  of  Korvegian  Poplar  Stana, 
was  received  at  once  all  over  Europe  as  a iuo« 
contribution  to  science  as  well  as  literature, 
volume  was  published  in  1841,  and  a new 
1871.  In  1845  Asbjornsen  published,  without  . r 
Moe,  a collection  of  Norwegian  fairy  ^ ^ 

o#  folhtsag*).  In  1856  the  attention  of 
called  to  the  deforestation  of  Norway,  and  he  in 
Government  to  take  up  this  important  qu 
was  appointed  forest-master,  and  was  sent  ) ^ 

examine  in  various  countries  of  the  north  o - l 
methods  observer!  for  the  preservation  cw  ^ 

these  duties,  in  1876,  he  withdrew  with i a 1*  jg|j 
died  in  Christiania  on  the  6th  January  1* - • ; . t|,L. 

to  1852  Moe  travelled  almost  every  summer  thre  £ ^ 
southern  i»rt s of  Norway,  collecting  tnuli  wn- 
mountains.  He  had,  however,  long  intends  j 

orders,  and  in  1853  be  did  so,  becoming  °f  *-  . . 0( 

-'-Pi-,  in  Si*kl,  and  then  <1«W  g*  *5  4 
Bragernes.  He  was  movrsi  in  1870  to  urn ' r ^ 
Vestre  Aker,  near  Christiania,  and  in  jgg*> 

appointed  bishop  of  Christ ian»«n>l-  uni 


he  resigned  his  diocese  on  account 
died  on  the  following  27th  March.  — - . 

claim  on  critical  attention  in  regard  to  bis  ne  ^fSts 
of  which  a small  collection  appeared  m ^ ^ 

little  original  verse,  but  in  his  slender  vo  uin 
found  many  pieces  of  exquisite  delicacy  *n  .j^rtahls 
Asbjornsen  and  Moe  had  the  advantage  o . t ^ 
style  in  narrative  prose.  It  was  usually 


of  failing  lx*1*1' 1 
Moe  lux  * ‘I*** 


ASCENSION  — ASHTON-UNDE  R-L  Y N E 


vigour  of  it  came  from  Asbjornsen  and  the  charm  from 
Moe,  but  the  fact  seems  to  be  that  from  the  long  habit  of 
writing  m unison  they  had  come  to  adopt  almost  precisely 
identical  modes  of  literary  expression.  (K-  o ) 

Ascension,  an  island  situated  in  the  Atlantic 
Ocean,  aoo  miles  north-west  of  St  Helena.  It  is  described 
in  the  Reports  of  the  Challenger  as  “ a series  of  extinct 
volcano  cones."  Ascension  was  comjiarcd  by  Darwin  “ to 
a huge  ship  kept  in  first-rat-  order.”  It  is  under  the 
jurisdiction  of  the  Admiralty,  is  garrisoned  by  marines,  and 
is  rated  as  a ship  of  war.  The  bare  hills  have  been  covered 
with  plants  and  shrubs,  a road  has  been  constructed  for 
six  miles  from  the  landing-place,  and  a good  water  supply 
secured.  The  average  rainfall  is  slight,  March  and  April 
being  the  rainy  months.  Population,  about  1G0  sailors, 
marines,  and  Krumen  from  the  LiUrian  coast.  Fish, 
turtle,  and  edible  birds’  eggs  are  the  chief  products. 

Asch,  a manufacturing  town  of  Bohemia,  in  the 
government  district  of  Eger,  near  the  Saxon  and  Bavarian 
frontiers,  and  a station  on  the  Bavarian  State  Railway 
Population  in  1890,  15,556  ; in  1900,  19,146  (all  German 
—70  per  cent.  Protestant,  30  per  cent.  Roman  Catholic). 
It  is  the  scat  of  a Protestant  superintendent,  whose 
jurisdiction  extends  over  fourteen  village*,  of  which  six 
arc  in  Bavana,  It  contains  monuments  to  Luther  and  to 
the  Germanizing  and  liberal  Austrian  emperor,  Joseph  II. 
I'l'l’ortant  textile  industry  employs  11,000  hands,  and 
there  are  manufactures  of  knitted  goods  (2300  hands), 
leather,  machinery,  bleaching,  dyeing,  browing,  Ac. 

Asch  affen  burg,  a town  of  Bavaria,  Germany, 
district  Lower  Franconia,  on  the  right  bank  of  the  Main, 
26  miles  S.E.  from  Frankfort  by  rail.  The  parish  church 
of  Our  Lady  and  the  church  of  St.  Agatha  have  been 
lately  restored.  There  is  an  archaeological  museum. 
Ready-made  clothing,  |nper,  cellulose,  tobacco,  lime,  and 
liqueurs  are  manufactured.  Population  (1900),  18,091. 
In  March  and  July  1901  two  suburbs  were  incorporated, 
raising  the  total  population  to  22,181. 

Aschersleben,  a town  of  Prussia,  province  of 
Saxony,  36  miles  by  rail  N.W.  from  Halle.  There  are 
iron,  2inc,  and  chemical  manufactures,  and  the  cultivation 
of  agricultural  seeds.  Here  are  brine  springs  and  baths. 
Population  (1885),  21,519;  (1900),  27,245. 

Ascolf  Piceno,  a town  and  bishop's  see  of  Italy 
(the  Marche* ),  capital  of  the  province  of  Ascoli,  situated 
on  the  E.  side  of  the  A]K?nnines,  57  miles  by  rail  S.  from 
Ancona.  The  cathedral  was  restored  in  1888,  and  is 
adorned  with  modem  frescoes.  There  are  an  antiquarian 
museum,  an  agricultural  school,  and  a training  school  for 
female  teachers.  The  industries  of  Ascoli  include  silk- 
worm breeding,  flour-mills,  brickworks,  limekilns,  potteries, 
aud  factories  for  furniture  and  vehicles.  Population, 
commune  (1881),  23,225,  (1901),  28,882 ; province  (1881), 
209,185,(1901),  245,883. 

Ashanti.  See  Gold  Coast. 

Ashby  - de  - la  - Zouch,  a market-town  and 
railway  station,  in  the  Bm worth  parliamentary  division 
of  Leicestershire,  England,  16  miles  N.W.  by  W.  of 
Leicester.  The  old  church  of  St.  Helen  has  been  restored 
and  enlarged,  u Queen  Eleanor  cross  erected  to  the 
Countess  of  Loudoun,  a grammar  school  built,  the  charity 
Bluecoat  and  Greencoat  schools  have  been  enlarged,  and  a 
cottage  hospital  has  been  opened.  Area  of  urlmn  district 
(coextensive with  pariah),  6061  acres;  population  (1901), 
4722. 

Asheville,  a city  of  North  Carolina,  U.6.A.,  and 
capital  of  Buucoinlie  county.  It  is  situated  in  the  western, 
mountainous  part  of  the  state,  in  35*  35'  N.  lat.  and 
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?2’  33'  Y'l on  a torracc  ■‘boTO  the  French  Broad,  on 
the  north  bank,  »t  the  mouth  of  the  Swananoa,  and  at 
an  altitude  of  .000  feet.  The  site  is  uneven  and  the 
plan  is  irregular.  It  is  noted  as  a winter  health 
resort,  particularly  for  Northern  people.  It  is  entered  by 
the  houthern  railway,  by  which  it  has  connexions  east- 
ward  and  westward.  It  is  the  seat  of  Asheville  Female 
College.  Near  it  is  Mr  G.  W.  Vanderbilt's  estate. 

I Biltmore,  of  100,000  acres,  mainly  forest  land,  on  which 
tree  culture  has  been  conducted  on  a large  scale  l’onu- 

lation  (1900),  14,694.  1 

Ashford,  a market-town  and  railway  station  in  the 
Ashford  |«irliamentary  division  of  Kent,  England,  on  the 
tsshe,  a branch  of  the  Stour,  14  miles  S.W.  of  Cauterhurv. 
Ashford  has  agricultural  implement  works,  breweries,  and 
locomotive  and  carriage  works.  Area  of  urban  district. 
2850  acres;  population  (1891),  10,728;  (1901),  12,808. 

Ashland,  a city  of  Boyd  county,  Kentucky,  U.S.A., 
situated  in  the  north-eastern  part  of  the  stab.-,  on  the 
south  bank  of  the  Ohio  and  on  the  Chesapeake  and  Ohio 
railway,  at  an  altitude  of  537  feet.  It  has  imjiortant 
iron  manufactures  and  considerable  commerce,  esi>ecialiy 
by  river.  Population  (1900),  6800. 

t Ashland,  a borough  of  Schuylkill  county,  in  eastern 
Pennsylvania,  U.S.A.,  situated  in  tlu*  anthracite  coal  region, 
at  an  altitude  of  8.56  feet;  a coat -mining  place  on  the 
Lehigh  Valley  and  the  Philadelphia  and  Reading  railways. 
Population  (1900),  6438. 

Ashland,  a city  of  Wisconsin,  U.S.A.,  and  capital 
of  Ashland  county,  situated  in  the  northern  jiart  of  the 
stab.1,  at  the  head  of  Chaquaincgon  Bay,  ail  arm  of  Lake 
Sui>erior.  It  is  in  46’  35'  N.  lat.  and  90*  58'  W.  long., 
at  an  altitude  of  678  feet  It  was  founded  in  1885  by 
the  discovery  of  the  Gogebic  Range  iron  mines,  40  miles 
south-east.  Its  plan  is  regular.  The  Northern  Pacific, 
the  Wisconsin  Central,  the  Chicago,  St  Paul,  Minneapolis, 
and  Omaha,  and  the  Chicago  and  North-Western  railways 
. servo  it ; and  it  has  also  an  extensive  lake  commerce, 
principally  in  lumber  and  iron  ore.  Population  (1890), 
9956;  (1895),  12,310;  (1900),  13,074. 

Ashtabula,  a city  of  Ashtabula  county,  Ohio, 
U.S.A.,  in  tlie  north-eastern  part  of  the  state,  near  the  shore 
of  Lake  Erie;  altitude,  647  feet.  It  is  an  imjiortant 
railway  centre,  being  traversed  by  two  great  trunk  lines  and 
the  terminus  of  a third.  Having  a fine  harbour,  it  is  a 
considerable  lake  port,  shipping  vast  quantities  of  iron  ore, 
in  transport  from  the  iron  ranges  of  Like  Su|»erior  to  Pitts- 
burg for  smelting.  Population  (1900),  12,949. 

Ashton-in-Makerfield,  a township  in  the 
Newton  parliamentary  division  of  Lancashire,  England,  7 
miles  N.  by  W.  of  Warrington.  The  district  is  rich  in 
minerals  and  lias  large  collieries,  and  a colliery  comjtany’s 
institute ; iron  goods  are  manufactured.  Area  of  urban 
district,  6250  acres.  Population  (1901),  18,687. 

Ashton-uncJer-Lyne,  a municipal  and  parlia- 
mentary borough  (one  member)  of  Lancashire,  England, 
on  the  Tame,  GA  miles  E.  of  Manchester  by  rail.  Modern 
structures  are  a church,  a Congregational  chajiel  (£50,000), 
a theatre,  a technical  school,  a school  of  art  and  free  library, 
a children’s  hospital,  and  a new  post-office.  The  market- 
place and  town  hall  have  been  enlarged.  There  is  a public 
jwrk  of  64  acres.  Population  of  municipal  borough  in 
1881,  37,040;  in  1891,  40,463  ; in  1901,  43,890.  In 
November  1898,  a j>ortion  of  the  urban  district  of  Dukin- 
ficld  in  Cheshire  was  added  to  the  borough  of  Ashton- 
under- Lvne,  and  | >art  of  the  borough  was  transferred  to 
Dukinfield,  As  rearranged,  the  munieijial  borough  has  an 
area  of  1396  acres. 
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ASIA. 


ATE  XT  to  Africa,  we  shall  probably  find  in  Asia,  oldest  of  j 
the  Old  World  continents,  a greater  store  of  new  facts 
presented  to  os,  or,  it  may  be,  of  old  facts  with 
in  BOW  features  revealed  by  the  light  of  modem 
continent*!  scientific  research,  than  in  any  other  quarter  of 
phyio-  (},e  globe.  It  is  in  the  realm  of  physical 
graph?.  geography,  and  its  collateral  branches  of  science, 
that  we  have  chiefly  to  mark  important  accessions  of 
knowledge;  and  the  knowledge  thus  acquired  is,  through- 
out the  continent,  given  to  us  rather  in  the  form  of  more 
exact  information  than  as  absolutely  new  discovery  which  j 
might  lead  to  any  largo  correction  of  preconceived  ideas. 

General  Expansion  of  Exirt  Survey*. 

The  progress  of  geodetic  surveys  in  Russia  had  long  ago 
extended  across  the  European  half  of  the  great  empire, 
Petersburg  being  connect*  xl  with  Tiilis  on  the  southern  | 
slopes  of  the  Caucasus  by  a direct  system  of  triangulation 
carried  out  with  the  highest  scientific  precision.  IV tom- 
bing, again,  is  connected  with  Greenwich  by  European 
systems  of  triangulation ; and  the  Greenwich  meridian 
lias  been  adopted  by  Russia  as  the  zero  for  all  her  longi- 
tude values.  But  beyond  the  eastern  shores  of  the  Caspian 
no  system  of  direct  geodetic  measurement  by  first-class 
triangulation  lias  as  yet  been  possibly  and  the  surveys  of 
Asiatic  Russia  are  separated  from  those  of  Europe  by  the 
width  of  that  inland  sea.  The  arid  nature  of  the  trans- 
Caspian  deserts  has  so  far  proved  an  insuperable  obstacle 
to  those  rigorous  methods  of  geodetic  survey  which  dis- 
tinguish Russian  methods  m Europe,  so  that  Russian 
geography  in  Central  Asia  is  dependent  on  other  means 
than  that  of  direct  measurement  for  the  co-ordinate  values 
in  latitude  and  longitude  for  any  given  point.  The 
astronomical  observatory  at  Tashkent  is  adopted  for  the 
initial  starting-point  of  the  trans-Caspian  triangulation  of 
Russia ; the  triangulation  ranks  as  second  class  only,  and 
now  extends  to  the  Pamir  frontier  beyond  Osin  The  longi- 
tude of  the  Tashkent  observatory  has  been  determined  by 
telegraph  differentially  with  Pulkova  as  follows 

In  1*75  rid  Ekaterinburg  and  Omsk  . *2  35  52*151 

,,  1&91  „ Saratow  ,,  Orenburg  2 35  52*228 

„ 1895  „ Kicw  „ Baku  2 35  51*997 

"With  these  three  independent  values,  all  falling  within  a 

range  of  0"25,  it  is  improbable  that  the  mean  value  lias  an 
error  as  large  as  O'*  10. 

Exact  surveys  in  Russia,  based  upon  triangulation, 
extend  :is  far  cast  as  Chinese  Turkestan  in  longitude  about 
Extent  of  ^5*  E.  of  Greenwich.  In  India  geodetic  tri- 
•x act  cor*  angulation  furnishes  the  basis  for  exact  surveys 
*"»r*  la  as  far  east  as  the  eastern  boundaries  of  Burma 
Am/*'  in  longitude  about  1 00°  E. 

The  years  since  1 H75  have  witnessed  the  forging  of  the 
final  links  in  the  great  geodetic  triangulatinn  of  India,  so 
far  as  the  peninsula  is  concerned.  Further  geodetic  con- 
nexion with  the  Eurojiean  systems  still  remains  to  be 
accomplished.  Since  1890  further  and  more  rigorous 
application  of  the  telegraphic  method  of  determining 
longitudes  differentially  with  Greenwich  has  resulted  in 
a slight  correction  (amounting  to  about  2"  of  are)  to  the 
previous  determination  by  the  same  method  through  Suez. 
This  last  determination  was  affected  through  four  area  as 
follows : — 

I.  Greenwich — Potsdam. 

IT.  Potsdam — Teheran. 

II I.  Teheran—- Bushire. 

IV.  Bushire — Karachi. 


Each  arc  was  measured  with  every  precaution  and  a » alti- 
tude of  observations.  The  only  element  of  uncertainty 
was  caused  by  the  retardation  of  the  current,  vln 
between  Potsdam  and  Teheran  (3000  miles)  took  0*  20  to 
travel ; but  it  is  probable  that  the  final  value  <aa  to 
accepted  as  correct  to  within  0*,05. 

The  final  result  of  this  latest  determination  is  to  pte* 
the  Madras  observatory  ff  27'  to  the  west  of  the  position 
adopted  for  it  on  the  strength  of  absolute  astronomic 
determinations.  . , 

But  whilst  we  have  yet  to  wait  for  that  exiannoa  of 
first-class  geodetic  trianguktioo  which  will  bring  A«u  uit-/ 
connexion  with  Eurojie  by  the  direct  pro*®**  Coemrioe 
of  earth  measurement,  we  have  already  effected  ismm 
a topographical  connexion  between  Russian  and 
Indian  surveys  which  sufficiently  proves  that 
the  deductive  methods  employed  by  both 
countries  for  the  determination  of  the  ccK.rdmate  nton 
of  fixed  points  so  far  agree  that,  for  all  practical  purptow 
of  future  Asiatic  cartography,  no  difficulty  in  adjusUnent 
between  Indian  and  Russian  mapping  uo«l  be  appre- 
hended. Tliis  connexion  was  effected  near  Ukc^xWra 
daring  the  Pamir  Boundary  Commission  of  I 
values  determined  in  longitude  for  the  initial  pillar  of  the 
boundary  by  the  Russian  and  English  surwyow  wpre- 
lively  differed  by  about  1*0' only,  a difference  which * l 
never  lead  to  serious  difficulties  in  mutual  map  * J 
menk  In  connexion  with  the  Indian  tnangula- 
lion  minor  extensions  carried  out  on  systems 
involving  more  or  less  irregularity  have  $ar*g* 

imshed  outwards  on  all  sides.  They  rea 
through  Afghanistan  and  Baluchistan  to  the  easton 
triclaof  From,  and  along  the  coMtof 
Arabia.  Thev  have  long  ago  included  tie  ,aflh"_rf 
Uin  peaks  of  Nepal,  and  they  now  brand. 
towards  Western  China  and  into  Siam.  1 ***  -.vlmstorr 
sions  furnish  the  basis  for  a vast  amount  t q . 
survey  of  a strictly  geogra|ducal  character 
contributed  largely  towards  racing  *“®  , ^ 

accuracy  in  Asiatic  geographical  surveys  •«»  , 

wits  deemed  unattainable  fifty  years  aga  Thae  - j 
vast  field  open  in  Asia  for  tliia  class  ot  iUr'®y®-  , ■ ( 

the  close  of  the  19th  century  Western  Asm  (ej*^ 
Arabia)  may  be  said  to  he  freed  from  ad 
perplexity,  China.  Mongolia,  and  E“U:r“.k.  .1  howled* 
dude  enormous  areas  of  which  our  geograp 
is  in  a primitive  stage  of  nebulous  uncertain  )• 

Of  scientific  geographical  exploration  u - ^ 

voml  the  limits  of  actual  surveys)  the  period  md 
has  Im  so  prolific  that  it  ia  only  possible  to 
refer  in  leircst  outline  to  soni2  of  the  principal 
expeditions,  most  of  which  have  been  _ to  tbe 

either  to  the  great  elevated  tableland  of 

central  depression  which  exists  to  the  a j . o( 

Sonthem  Tibet  the  trans-Himalayan  explorations 
native  surveyors  attached  to  the  Indiiui  suru-y, 
notably  pundits  Xain  Sing  and  KUhen  ■ 
have  added  largely  to  our  knowledge  of  the  grra  jpjta 
plateau.  Nnin  Sing  explored  the  sources  " j 

and  of  the  Up)wr  Brahmaputra  in  the  years  ^ „[ 
in  1871-75  lie  followed  a line  from  the  eastern  ^ 
Kashmir  to  the  Tengri  Nor  lake  and  t vat  e ^ g.^,, 
which  city  he  remained  for  some  months*  yy.,, 

I remarkable  journey  in  1879-82  ext™  n j|OT. 

northwards  through  Tsaidnm  to SschUtOr  ^ ^ 

enlin.  lie  subseuucntlv  l ow'd  through  *®s 
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the  town  of  Darchendo,  «r  Ta  Chien  Lu,  on  the  high  rood 
Ktween  Lhasa  and  Peking,  and  on  the  borders  of  China. 
Failing  to  reach  India  through  Up]>er  .Uwn  he  returned 
to  the  neighbourhood  of  Lhasa,  and  creased  the  i limal&ya* 
by  a raoni  westerly  route.  Both  these  explorers  visited 
Lhasa. 

Iu  1671-73  the  great  Russian  explorer,  Prjcvalski, 
crossed  the  Gobi  desert  from  the  north  to  Kansu  in 
Western  China.  He  first  defined  the  geography  of  Tuduii, 
and  mapped  the  hydrography  of  that  remarkable  region, 


| from  which  emanate  the  great  rivers  of  China,  Siam,  and 
Burma.  He  penetrated  southwards  to  within  a mouth's 
inarch  of  Lhasa.  In  1676  be  visited  the  Lob 
i Nor  and  discovered  the  Altyn  Tagli  range.  In 
1879  he  followed  up  the  Unttgi  river  to  the 
Altai  mountains,  and  demonstrated  to  the  world  the 
I extraordinary  physintl  changes  which  have  pa.v*ed  over 
the  heart  of  the  Asiatic  continent  since  Chciighiz  Klian 
I massed  his  vast  armies  in  tiioe  uoTiwm  lie  crossed, 
I and  named,  the  Dzungnmn  extension  of  tlie  Gobi  desert. 
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and  then  traversed  the  Gobi  itself  from  Kami  to  Hachu,  1 
which  became  a point,  of  junction  between  his  journeys 
and  those  (4  Kishen  Sing.  He  visited  the  ponrre*  of  the 
Hoaitg-ho  (Yellow  river)  and  the  Sul  wren,  and  then  re-  j 
turned  to  Russia.  His  fourth  journey  in  188&-85  was  to 
Biiung  ( the  grfwt  trade  centre  of  the  Chinese  borderland),  I 
and  thence  through  Northern  Tibet  (crossing  the  Altyn 
Tagh  to  Lob  Nor\  and  by  the  Cherchcn-Kirm  trade 
route  to  Khotau.  From  Khotau  he  followed  the  rarim 
to  Alcoa, 

Following  Prjevalaki  the  Russian  explorers,  lVvtsotf  ami 
Itoborovski,  in  1 8d9*90  (and  again  in  1894)  have  added 


greatly  to  our  knowledge  of  the  tofiogmphy  of  Western 
Chinese  Turkestan  and  the  northern  borders  of  Tibet ; all 
these  Russian  expeditions  King  conducted  on  scientific 
principles  and  yielding  results  of  the  highest  value. 

Although  the  establishment  of  a lucrative  trade  between 
India  and  Central  Asia  had  been  the  dream  of  many  suc- 
cessive Indian  vicnojs,  and  much  had  been  done  QtiMr 
towards  improving  the  approaches  to  Biuihi  from  exptr,ra- 
the  north,  very  little  was  really  known  of  the  high-  //on*  /* 
lands  of  the  Pamirs  or  °f  the  regions  of  tbo 
great  central  depression,  Iwfore  the  mission  of  Sir  M 
Douglas  Forsyth  to  Yarkand  in  1870.  Shaw  and  Hay-, 
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ward  were  the  Eureqioan  pioneers  of  geography  into  the 
central  dominion  of  Kashgar,  arriving  at  Yarkand  within 
a few  weeks  of  each  other  in  1868.  Shaw  subsequently 
acconqianied  Forsyth's  mission  in  1870,  when  Trotter 
made  the  first  maps  of  Chinese  Turkestan.  The  next  great 
accession  to  our  knowledge  of  Central  Asiatic  geography 
was  gained  with  the  Ilusso- Afghan  Boundary  Commission 
of  1884-86,  when  Afghan  Turkestan  and  the  Oxus  regions 
were  mapjwd  by  surveyors  under  Holdich  ; and  when  Key 
Elias  crossed  from  China  through  the  Pamirs  and  Budak- 
shan  to  the  camp  of  the  commission,  identifying  the  great 
44  Dragon  lake,"  ltangkul,  on  his  way.  About  the  same 
time  a mission,  under  Lockhart,  crossed  the  Hindu  Kush 
into  Wakhan,  and  returned  to  India  by  the  Bashgol  valley 
of  Kafiristan.  Tliis  was  Woodthorpe’s  opjiortuuity,  and  he 
was  then  enabled  to  verify  the  results  of  M'Nair’s  previous 
explorations,  and  to  determine  the  conformation  of  the 
Hindu  Kush.  In  1885  Carey  and  Dalglci.ih,  following 
more  or  less  the  tracks  of  Prjevalski,  contributed  much 
that  was  new  to  the  map  of  Asia;  and  in  1886  Young- 
husband  completed  a most  adventurous  journey  across  the 
heart  of  the  continent  by  crossing  the  Muztngh,  the  great 
mountain  barrier  between  China  and  Kashmir. 

It  was  in  1886-87  that  Bonvalot,  accomjuanied  by  Prince 
Henri  d’Orleans,  crossed  the  Tibetan  plateau  from  north 
to  south,  but  failed  to  enter  Lhasa.  In  1889-91 
Jlt/or*.  tlu‘  American  traveller,  Rockhill,  commenced  his 
//on*.  Tibetan  journeys,  and  also  attempted  to  reach 
Lhasa,  without  success.  By  his  writings,  as  much 
as  by  his  explorations,  Rockhill  lias  made  his  name  great 
in  the  annals  of  Asiatic  research.  In  1891  Bower  made 
his  famous  journey  from  Leli  to  Peking.  He,  too,  failed  to 
penetrate  the  jealously  guarded  jKirtals  of  Lhasa ; but  he 
secured  (with  the  assistance  of  a native  surveyor)  a splendid 
addition  to  our  previous  Tibetan  mapping.  In  1891-92-93 
the  gallant  French  explorer,  Do  Kliins,  was  in  the  field  of 
Tibet,  where  he  finally  sacrificed  his  life  to  his  work ; and 
the  same  years  saw  Curzon  in  the  Pamirs,  arid  Link-dale 


light  • 

of  Lhasa,  but  lie  failed  to  jiasa  inside.  Greatest  amongst 
reeeut  Asiatic  explorers  (if  we  except  Prjevalski)  is  the 
brave  Swede,  Sven  Hud  in,  whose  travels  through  the  deserts 
of  lakhla  Makan  and  Tiliet,  and  whose  investigations  in 
the  glacial  regions  of  the  Karikol  mountains,  occupied  him 
from  1894  to  1896.  llis  is  a truly  monumental  record.  From 
1896  to  1898  we  find  two  British  cavalry  officers  taking 
the  front  position  in  the  list  of  Tibetan  travellers— Wellby 
of  the  18tli  Hussars,  and  Ifcusy  of  the  10th  Lancers,  each 
striking  out  a new  line,  and  each  rendering  most  valuable 
service  to  geography.  The  latter  continued  the  Pamir 
triangulation,  which  had  lieen  carried  across  the  Hindu 
Kush  by  Holdich  and  Wahab  during  the  Pamir  Boundary 
Commission  of  1895,  into  the  plains  of  Kashgar  and  to 
the  sources  of  the  Zarafshan. 

Meanwhile,  in  the  farther  east  no  rapid  lias  been  the 
progress  of  geographical  research  since  the  first  beginnings 
Chi  °f  investi8ati(>n  into  the  route  connexion  be- 
c i plora-  twoen  Bonna  and  China  in  1874  (when  the 
tioaa.  brave  Mnrgary  lost  his  life),  that  a gradually  in- 
creasing tide  of  exploration,  setting  from  east  to 
we*t,  and  kick  again,  Iuih  culminated  in  a flood  of  inquir- 
mg  exjx-rts  intent  on  economic  and  commercial  develop- 
lll.c!,t,  m L’liina,  essaying  to  unlock  those  doora  to  trade 
winch  are  hereafter  to  be  propped  o|»cn  for  the  benefit  of 
humanity.  Gill,  of  the  Indian  survey,  first  made  his  way 
across  China  to  Eastern  Tibet  and  Burma,  and  sulwe- 
qucntly  delighted  the  world  with  his  story  of  the  Hirer 

0 olden  Hand.  Then  followed  another  charming  writer 


Buber,  who,  in  1877-78,  unravelled  the  geographic  mys- 
teries of  the  western  provinces  of  the  Celestial  empire. 
Mark  Bell  crossed  the  coutinent  in  1887,  and  illustrated 
its  ancient  trade  routes,  following  the  steps  of  Colquboun, 
who  wandered  from  Peking  to  Talifu  in  1881.  Meanwhile, 
the  acquisition  of  Burma  and  the  demarcation  of  brand- 
aries  had  ojjened  the  way  to  the  extension  of  geographical 
surveys  in  directions  hitherto  untraversed.  WoodtbiqewxJ 
followed  into  Burmese  fields  by  many  others ; and  unwept 
the  earliest  travellers  to  those  mysterious  mountains  which 
hide  the  sources  of  the  Irrawaddy,  the  Salween,  and  tbt 
Mekong,  was  Prince  Henri  d Orl&uw.  Burma  was  rapidly 
brought  under  survey ; Siam  was  already  in  the  map 
making  hands  of  M4C'arthy,  whilst  Curaon  and  \N  arriogt*® 
Smyth  added  much  to  our  knowledge  of  its  picturesque 
coast  districts. 

Turning  our  attention  westwards,  no  advance  in  the  pro- 
gress of  scientific  geography  is  more  remarkable  than  that 
recorded  on  the  northern  and  north-western  fieri- 
tiers  of  India.  Here  there  is  little  matter  of  1,+atkn- 
exploration.  It  has  rather  been  a wide  extension  Mtbtti- 
of  scientific  geographical  mapping.  The  Afghan 
war  of  1878-80;  the  Russo  Afghan  Boundary 
Commission  of  1 884-85 ; the  oecuiwtion  of  Gilgit 
and  Chitral ; the  extension  of  boundaries  east  and  nwt 
of  Afglianistan,  and  again,  between  Baluchistan  * 
Persia— these,  added  to  the  opportunities  affowW  ty 
the  systematic  survey  of  Baluchistan  which  lu»  ■** 
steadily  progressing  since  1880 — have  combined  to  l'^ 
duce  a series  of  geographical  maps  which  extend 
the  Oxus  to  the  Indus,  and  from  the  India  to  tw 
Euphrates.  . 

In  these  professional  labours  the  Indian  surveyors 
been  assisted  by  such  scientific  geographers  “ ^ 

Schindler,  Vaughan,  and  Sykes  in  Persia,  mid  by 
son  and  Cockerill  in  Kalirbtan  aud  the  Hindu  Kuftt. 

In  still  more  western  fields  of  research  mu.h  aw 
tional  light  has  been  thrown  since  1875  on  tiw  p . - 
graphy  of  the  great  deserts  and  oases  of  Arabia.  AraMt 
The  labours  of  Doughty  and  Blunt  in  Northern 
Arabia  in  1877-78  were  followed  by  those  of^li^ 
furth  and  Glaser  in  the  south-west  about  ten  P* 
later.  In  1S84-85  Mill,  made  lii»  adventurous  J"'1"  : 
through  Oman,  whilst  Boat  threw  scarehhghu  «v 
into  ancient  Semitic  hUtory  hy  his  inresttga  o 
Bahrein  Islands  in  1888,  and  in  Hadmmnt  m • 

In  Northern  Asia  it  is  impossible  to  follow  in  1 • 

results  of  the  organized  Rusaiau  surveya  1 be  v, 

and  forest-clad  mountain  regions  of  Siberia  have  *£*/* 
assumed  a new  geographical  as|>oet  in  the  % 
of  these  revelations,  and  already  promise  a “ ic. 
world  of  economic  resources  to  Russian  en  * . ^ 

prise  in  the  near  future.  A remarkable  ^ 

Baron  Toll  in  1892  through  the  regions  ^ 

Lena,  resulted  in  the  collection  of  mate  ^ 

greatlv  help  to  elucidate  some  of  the  problem  ^ 

the  geological  history  of  the  world,  proving  jc 
primeval  existence  of  a boreal  tone  of  . 

round  the  North  Pole.  The  distinguished 
hofeu,  hies  enriched  the  world  by  the  ream I - ^inx, 

gut  ions  into  the  physiography  of  the  - ort 
Korea,  and  Jaiian.  . pf  thi* 

It  is  not  i*oewiblo  further  to  follow  the  ^ 
great  conqiany  of  geographers  of  all  » • ^ ^tk 

searched  for  new  material  for  the  dim  ^ the 

geography,  geology,  and  history.  In  ««  ^ ^ much 
world's  history,  of  equal  length  of  ti  • gcjj  d 
scientific  enterprise  been  directed  , q,e  19th 

Asiatic  inquiry  as  during  the  last  qua  * 
century. 
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General  Physiography  of  the  Asiatic  Continent. 

Asia  is  divided  laterally  along  the  parallel  of  40*  N.  fot. 
by  a depression  which,  commencing  on  the  caust  of  the 
desert  of  Gobi,  extends  westwards  through  Mongolia  to 
Chinese  Turkestan.  To  the  west  of  Kashgar  the  central 
depression  is  limited  by  the  meridional  range  of  Sarikol 
ami  the  great  elevation  of  the  Pamirs,  of  which  the  Sarikol 
is  the  eastern  face.  The  level  of  this  depression  (once  a 
vast  inland  sea)  between  the  mountains  which  enclose  the 
sources  of  the  Hoong-ho  and  the  Sarikol  range  probably 
never  exceeds  2000  feet  above  sea,  and  modern  researches 
tend  to  prove  that  in  the  central  portions  of  the  Gobi 
(about  Lob  Nor)  it  may  be  actually  below  sea-level.  A 
vast  proportion  of  the  continent  north  of  this  central  line 
is  but  a few  hundred  feet  in  altitude.  Shelving  gradually 
upward  from  the  low  flats  of  Siberia  the  general  continental 
level  rises  to  a great  central  water-parting,  or  divide,  which 
stretches  from  the  Black  Sea  through  the  Elburz  and  the 
Hindu  Kush  to  the  Tian  Slum  mountains  in  the  Pamir 
region,  and  hence  to  Bering  Strait  on  the  extreme  north- 
east. This  great  divide  is  not  always  marked  by  well- 
dclined  ranges  facing  steeply  either  to  the  north  or  south. 
There  are  considerable  spaces  where  the  strike,  or  axis,  of 
the  main  ranges  is  transverse  to  the  water-jwirting,  which 
is  then  represented  by  intermediate  highlands  forming 
lacustrine  regions  with  an  indefinite  watershed.  Only  a 
jiurt  of  this  great  continental  divide  (including  such  ranges 
as  the  Hindu  Kush,  Tian  Shan,  Altai,  or  Khangai)  rises  to 
any  great  height,  a considerable  portion  of  it  be  ing  l*?low 
5000  feet  in  altitude.  South  of  the  divide  the  level  at 
once  drops  to  the  central  depression  of  Gobi,  which  forms 
a vast  interior,  almost  waterless,  space,  where  the  local 
drainage  is  lost  in  deserts  or  swamps.  South  of  this 
enclosed  depression  is  a second  great  hydrographic  Wrier 
which  parts  it  from  the  low  plains  of  the  Amur,  of  China, 
Siam,  and  India,  sinking  into  the  shallows  of  the  Yellow 
*Sea  and  tho  shoals  which  enclose  the  islands  of  Jajmn  and 
Formosa,  all  of  them  once  an  integral  part  of  the  con- 
tinent. This  second  barrier  is  one  of  the  most  mighty 
upheavals  in  the  world,  both  by  reason  of  its  extent  and  i 
its  altitude.  Starting  from  the  Amur  river  and  reaching 
along  the  eastern  margin  of  the  Gobi  desert  towards  the 
sources  of  the  Hoong-ho,  it  merges  into  the  Altyn  Tagh 
and  the  Kuon  Lun,  forming  tho  northern  face  of  the  vast 
Til«etan  highlands  which  are  bounded  on  the  south  by  the 
Himalaya.  This  great  lacustrine  plateau  averages  15,000  i 
feet  above  sea-level.  The  Pamir  highlands  between  the 
We  of  the  Tian  Shan  mountains  and  the  eastern  buttresses 
of  the  Hindu  Kush  unite  these  two  great  divides,  enclosing 
the  Gobi  depression  on  the  west ; and  they  would  again 
be  united  on  the  east  but  for  the  transverse  valley  of 
the  Amur,  which  parts  the  Kinghan  mountains  from  the 
Yablonoi  system  to  the  east  of  Lake  Baikal. 

If  we  consider  the  whole  continent  to  be  divided  into 
three  sections,  viz.,  a northern  section  with  an  average 
altitude  of  less  than  5000  feet  above  sea,  where  all  the 
main  rivers  flow  northward  to  the  Mediterranean,  the 
Arctic  Sea,  or  the  Caspian  ; a central  section  of  depression, 
where  the  drainage  is  lost  in  swamps  or  **  hamtins,”  and 
of  which  the  average  level  probably  does  not  approach  2000 
feet  above  sea;  and  a southern  section  divided  between 
highly  elevated  tablelands  from  15,000  to  16,000  feet  in 
altitude,  and  lowlands  of  the  Arabian,  Indian,  Siamese,  and 
Chinese  peninsulas,  with  an  ocean  outlet  for  its  drainage, 
we  find  that  there  is  only  one  direct  connexion  between 
northern  and  southern  sections  which  involves  no  moun- 
tain poises,  and  no  formidable  barrier  of  altitudes.  That 
one  is  afforded  by  the  narrow  vaiiey  of  tho  Hari  Rud  to 
the  west  of  Herat.  From  the  Caspian  to  Karachi  it  is  poo*  | 


sible  to  pass  without  encountering  any  orographic  obstacle 
greater  than  the  divide  which  separates  the  valley  of  tho 
Han  Rud  from  tho  Uelmund  “hatmin”  basin,  which  may 
be  represented  by  an  altitude  of  about  4000  feet  above 
sea-level.  This  fact  possesses  great  significance  in  connexion 
with  the  development  of  Asiatic  railways. 

11 ydrwrruphy.-—Y ( we  examine  the  hydrographic  basins 
of  the  three  divisions  of  Asia  thus  indicated  wo  find  that 
the  northern  division,  which  includes  the  drainage  falling 
into  the  Arctic  Sea,  the  Aralo-Caspian  depression,  or  l he 
Mediterranean,  embraces  an  area  of  about  6,394,500  square 
miles,  as  follows 


Area  of  Arctic  river  basins  . 
n Aralo-Caspian  basin  . 
,t  Mediterranean  . 


Sq.  Jnilwi. 

4.367.000 

1.759.000 
208,500 


Total  . . . 6,394,500 


The  southern  division  is  nearly  equal  in  extent 


Pacific  drainage 
Indian  Ocean 


S<.  miles. 

3.641.000 

2.673.000 


Total  . . . 0,514,000 


The  interior  or  inland  basins,  including  the  lacustrine 
regions  south  of  the  Arctic  watershed,  the  Gobi  depres- 
sion,  Tibetan  plateau,  the  Iranian  (or  Perso- Afghan)  up. 
lands,  the  Syro-Arabian  inluud  basin,  and  that  of  Asia 
Minor,  amount  to  3,141,500  sq.  miles,  or  about  half  the 
extent  of  tho  other  two. 

By  far  tho  largest  Asiatic  river  basin  is  that  of  the  Ob, 
which  exceeds  1,000,000  sq.  miles  in  extent.  On  the  east 
and  south  the  Amur  embraces  no  less  than  776,000  sq. 
miles,  the  Yang-tse-kiang  including  685,000,  the  Ganges 
409,500,  and  the  Indus  370,000  sq.  miles. 

The  lake*  of  Asia  are  innumerable,  and  vary  in  size  from 
an  inland  sea  (such  os  Lakes  Baikal  and  Balkash)  to  a high- 
land loch,  or  the  indefinitely  extended  swamps  of  Persia. 
Many  of  them  arc  at  high  elevations  (Lake  Victoria, 
13,400  feet,  being  probably  the  most  elevated),  and  are 
undoubted  vestiges  of  an  ancient  period  of  glaciation. 
Such  lakes,  os  a rule,  show  indications  of  a gradual  de- 
crease in  size.  Others  arc  relics  of  an  earlier  geological 
period,  when  laud  areas  recently  emerged  from  the  sea 
were  spread  at  low  levels  with  alternate  inundations  of 
salt  and  fresh  water.  Of  these  Lob  Nor  and  tho  Hcl- 
mund  “ hamflns  ” are  typical.  Such  lakes  (in  common 
with  all  the  plateau  “ ham  fins  ” of  S.W.  Baluchistan  and 
Persia)  change  their  form  and  extent  from  season  to  season, 
and  many  of  them  are  impregnated  with  saline  deposits  from 
the  underlying  strata.  The  “kavirs,"  or  salt  depressions,  of 
the  Persian  desert  are  more  frequently  widespread  deposits 
of  mud  and  salt  than  water-covered  areas. 


Geology.—  Over  a great  part  of  Asia,  including  the  Caspian 
depression,  the  Central  Asiau  Khanates,  Turkestan,  Tibet,  China, 
Siberia,  and  India,  geological  research  has  been  closely,  and,  m 
many  regions,  scientifically  pursued.  The  results  of'  such  in. 
v estimations  are  at  present  too  disconnected  and  fragmentary  to 
afford  material  for  the  construction  of  a continuous  geologio;il 
history  of  the  formation  of  the  whole  continent.  They  have 
mainly  been  directed  to  those  regions  whoso  economic  develop- 
ment seems  possible,  and  whose  resources  of  miueral  wealth  may 
be  cxjected  to  enrich  the  world. 

The  great  Caspian  depression  and  Its  extension  to  the  Aral  Sea 
has  been  examined  by  Ru^ian  scientists,  and  tho  old  theory  «>f 
the  former  Oxn»  contribution  to  the  Caspian  finally  dismissed. 
Whilst  the  extent  and  nature  of  these  beds  of  an  nneient  western 
ocean  have  been  under  investigation,  the  Central  Sea  to  the  east  of 
the  Pamirs,  represented  by  the  Gobi  Sands,  the  Tarim  desert,  and 
by  the  shallow  lakes  ami  swamps  of  Lob  Nor,  has  also  received 
much  attention  ; but  it  has  not  yet  been  exhaustively  explored, 
and  we  await  tho  results  of  Sven  Hedin's  expedition  to  decid*.- 
the  position  and  extent  of  its  possible  survival  in  the  existing 
lake  system.  Geological  researches  in  Siberia  have  prove*! 
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the  existence  of  almoat  bomadk**  eoarre.  of  mrnml  vrealth 
in  the  north.  Exploration*  In  China  hove  opened  up  now  ami 
vaxt  6ehl*  for  mining  industry  in  the  east  ; and  the  plains  of 
India  and  Burma  appear  in  a new  light  under  the  dieplav  «t 
economic  noecibiHttw  which  the  *y*t*»mat»o  labour*  of  the  Geologi- 
cal Survey  of  India  hare  revealed.  Never  perhaps  » *h«  world  * 
history  has  the  im portal) re  of  investigating  old  field*  by  the  newoat 
light*  of  science  Iwen  so  fully  illustrated  a*  in  Asia  during  the  last 
quarter  of  the  19th  century.  Change*  in  the  configuration  <»f 
the  continent,  due  to  alow  nrooaaaas  of  upheaval  ami  »iil  undone#, 
hare  been  proven  not  only  to  have  taken  place  in  the 
Phyalcal  ttnd  thereby  nodifira  climatic  condition*,  and  to 

have  sensiblv  affeetod  the  history  of  the  human  race  i i 
the  earth  a A . ^ timr  COntinned  action  can  be  traced  in  tho 

cruat‘  present,  ami  in  one  instance  at  least  (in  Turkestan} 
the  actual  measurement  of  the  progress  in  upheaval  has  been 
found  possible.  41.  . t.  . ... 

One  of  the  most  remarkable  discoveries  of  the  last  decade  of  tho 
19th  century  is  the  continuation  westward*  through  Baluchistan  to 
, the  Persian  border  of  that  line  of  volcanic  activity  which. 

Volcanoes,  p^rnonring  p,  Kamchatka,  and  following  the  eastern 
coast  line  of  Asia  to  the  .Malay  archipelago,  there  turns  westward 
to  the  Sea  of  Bengal  and  is*  arrest od  in  Arskan.  No  trace  o« 
it  is  to  he  found  in  the  lino  of  depression  formed  by  the  Indo- 
Gangctic  alluvial  plain  across  the  width  of  the  Indian  penin- 
sula, but  it  is  again  manifest  in  the  active  mud  volcanos 
of  the  Makrau  coast,  and  continue*  trending  slightly  north 
of  west  to  the  Persian  frontier,  wlicro  in  ( approximate  i 
la*.  28"  30’  N.  and  long.  61'  E.  it  culminates  in  a giant  inland 
volcano  called  the  Koh-'i-Taftan,  or  “burning"  mountain.  The 
highest  pi-ak  of  thin  mountain  is  13,480  feet  above  sea-level,  and 
from  it  th'  re  issue*  a pcrj>ctual  pillar  of  smoke,  which  hang* 
heavily  above  the  anow-clad  summit  Tins  volcano  (which  ha* 
boon  ascended  by  Captain  Sykes)  is,  ho  far  as  b known  at  present 
the  only  inland  volcano  iu  Asia.  Its  position  baa  boon  well  fixed 
from  the  Baluchistan  survey  base*. 

In  India  geological  science  has  shaped  the  historical  outline  for 
the  evolution  of  geography  from  the  early  age*,  when  a land  con- 
. nexion  existed  between  India  and  Africa,  to  the  gradual 
aeoiogtcai  tnj  aiow.  rif  Himalayan  upheaval,  and  the  form 

history  or  fttiyn  of  tb<?  Himalayan  valleys,  by  erosion,  *“  **" 


in  the 

form  in  which  we  now  see  them.  The  entire  penin- 
sular area,  including  the  north-west  borderlands  and  Burma, 
are  shown  to  have  taen  submerged  when  the  greater  part  ol 
the  iK’ninsnla  (including  the  Gaugatic  basin)  existed  in  the 
form  of  dry  land,  and  the  fascinating  theory  of  a continuous  sea 
which  united  the  basins  of  the  Indus  and  Ganges  lias  to  bo  given 
up.  Many  of  the  shifting  changes  which  have  occurred  in  the 
cliann>U  of  great  rivers  an.'  matter*  of  history,  as  are  some  of  the 
alterations  in  the  co*»t  line,  which  can  bo  readily  traoed  on  the 
Makrdn  seaboard  and  between  Bombay  ami  Karachi. 

Climate. — Although  tin*  general  nature  of  those  influences  which 
govern  the  phenomena  of  climate  over  the  broad  area  of  the  Asiatic 
continent  have  been  fairly  well  established,  yot  tha  improvements 
iu  the  method*  of  meteorological  science  and  the  establishment  of 
centres  for  the  record  of  observed  phenomena  over  a vary  wide 
extent  of  Southern  and  Western  Asia  have  much  improves!  our 
knowledge  of  local  cause  and  effect,  aud  have  especially  assisted  in 
supplying  those  data  which  enable  meteorologist*  t«»  determine  the 
pr  ibable  course  and  duration  of  disturbances,  or,  in  other  words,  to 
make  “weather  forecast*.”  Improved  mean*  of  telegraphic  com- 
nimioatMHi  have  added  greatly  to  the  facilities  with  which  SVieh 
]«revi.doti  is  rendered  jKwdhle'  For  iutHW^  the  atmospheric 
conditions  prevailing  in  early  summer  in  the  neigh  bon  rhood  of 
tho  Seychelles  Island*  indicate  the  probable  force  and  fulness  of 
the  monsoon  on  which  the  prospects  of  Indian  agriculturist*  so 
largely  depend  ; am!  much  loss  of  life  and  property  is  undoubtedly 
averted  by  tha  comparative  facility  with  which  the  probable 
course  of  hurricane*  and  cyclones  can  he  foreseen  ami  the  necessary 
precautions  signalled.  Iu  the  field  of  investigation  into  climatic 
influence  on  the  conditions  of  life,  and  ultimately  of  human  exist- 
ence. rousidsrahlo  advance  lias  been  made  of  " late  years,  with 
result*  that  will  I*  more  beneficial  than  they  are  at  present  when 
the  theories  which  support  them  become  more  fully  confirmed  and 
recognised.  The  proposition  that  malarial  fever  is  directly  propv 
g ued  by  a special  breed  of  nio«K|nito  i*  one  of  the  theories  w inch 
i*  new  to  seienee  at  present,  and  can  now  be  said  to  !«•  hilly 
a>  cepted.  It  is  one  of  several  which  emanate  from  clo-cr  research 
into  the  intimate  relations  between  atrooephoric  and  biological 
condition*. 

Tidea. — Collaterally  with  investigation  into  the  movement*  of 
great  air-currents  ft|*>-irtl  study  hn*  luren  dire  lcl  to  tidal  phenomena 
along  the  const*  ol  Western  Ada.  Tidal  station*  have  be  n eatab- 
Bailed  oil  the  of  India,  at  Ad'  n and  Suex,  where  a graphic 

form  of  registration  imnpBvs  Ohm  data  from  which  tidal  rlrment* 
can  be  calculated  ami  curve*  representing  momentary  variation 


In  connexion  with  the»  tid.1  ohaerratinn,  extaisiw  Wrettof 
operations  in  India  hare  Wen  earned  out  to  ascertain  wttiar 
there  is  aov  appreciable  dillsMBCe  in  mean  ws-lcwl  at  <m> 
point..  The  immediate  practiraS  benrllt  of  time  JeLrorlu- 
tion.  to  tho  science  of  liavijralt""  If  obriowi.  One  of  the  n, Units 
remits  of  them  will  b«  to  supply  n more  morel  hwi.  thin  IM 
»t  present  for  the  deiennintuou  of  oiutndn  o«t  the  tod  wua 
of  Southern  Asia.  ...  . 

Sen-at  /lurs'i-si/ions.-Thc  first  great  result  of  remit  m- 
grephicnl  reseatrh  hn.  been  tn  modify  pte-oxistutt  vi~  of  the 
orogm.hr  of  the  rest  central  nylon  represmud  ty  "M 
Mongolia.  The  pent  highland  plateau  which  stretch*  from  til 
llimtlavj  northwards  to  Chinese  Turkrataiu  and  ftom  the  ftonto 
of  Kashmir  «nd  wards  to  China,  ta.  now  l«n  ***7ft"*: 
parstire  geographical  metne*,.  The  [motion  of  8scbnf»r  buta 
in  Mongolia  tu»T  be  taken  »■  en  r.Mip.tnty  point  in  n»tal.  _»»r 
construction.  The  iongituds  mins  now 
Greenwich,  which  ie  the  revised  r.lue  pern  hr  I qo™“‘  “ 
mar  accompanying  the  ..■coiil.t  of  hi.  fourth  cxpiiratiOD  lets 
Centre]  Asm.  Other  values  .re  «"  follows 

rrjernleki,  by  his  second  end  third  explorations  Sf 
Krishna  . • * • 9 op  ait 

Carey  nml  DalgleUb  . • • ' op  uf 

Isittfeilale  . . - * * ^ ^ 

Kroitner  (with  Sxecbeny  a expaditMiij 

Tie  lonsitedo  nf  Dsrrbendo.  or  Jl  Chi*  U »» 
eosl,  may  ho  socepted  a.  mnothor  oMytnty^^  Tia  P» 
raluo  by  the  Eoyal  Geogrephioa)  Soclet;  u IW  1-  ■ 

Krishna  give*  102’  15 
Kreitner  102*  5* 

Bal>T  102*  18' 

South  and  west  the  boondiw  wmirelU  ' (IV 

geographical  position  bv  the  Indian  su^ft-  j ' pi Terkr**»" 
SS  of  Himalayan  ,«ak*.  Ontt. 
exploration*  are  now  bring  brought  mU  - 

^ot^do^d  the.^n 


th«  Chinese  province  of  Kansu,  as  the  ^nttie  » fUjB  u 

Turkestan  ihrpression.  This  reiy  u,,.  .killed 

undoubtedly  the  northern  limit  of  ike  Chan*  “ 
highland  Stcppca  of  Tibet ; but  from  « ttere  Kancare^^ 


if’i-iu  to  VhcSiortii-en.’t  from  a l»d"t 
w hieh  cutaiunto.  mountains  «rtk  •<  “* 

K*dto  Nor  luiside 


wrm  ii  cuuiiiuaiwH  ...  ntfin  m 

con t in uona  water-divide  to  lb*  Nsn  Sbw  ]..w.King 

,-  V-..  v—:-  Xhu*  between  Tilwt  and  tn*  (?w  . — i 

mat  in,  a i 
ibove  ara-l 

between  the  highest  regions  anu  tw  [iU  ,0  eqil»» 

this  is  comparatively  m w geograjJiy  aod  it  ^ ^ 

-J...  * •r.slo  nwtM  from  1 eking  to  Um  ««  r- 


ween  I met  anu  , 

of  Gobi  we  bars,  thrat  in.  a system  of  stepre- 

8000  t»  9000  foot  abore  sea  lemb rfSVsr.  O 
between  the  liiffhest  regions  and  the  Jo  » , r>,  .«]■ 


why  the  great  trade  reuitea  from  Bekiog  t 
far  to  the  north.  „ . » wt.Jno  tha  iwlitir*!  W)0n3- 

On  tho  western  edge  of  tlie  Kashgar  , , 1 , . 

„rr  between  linsnin  «d  China  u »ow*fa^ 
religr  of  Sarihol.  This  renre  (Known  ta  the 
ns  Taurus,  aud  in  medmral  t>»«  “ JWotH^ 
many  other,  of  the  aunt  important  great 
tnonutaiii  d.risions  of  tiiewnrid, consists  ,...1  p,taiti,  «d 
rh.il,  m of  wbh-h  the  western  is  the  OT  bnbr 

tllc  eastern  (whirl,  b-.bre- 

_ joan  iron!  tn*  easier*  l’aiuir  _orti  of  tb» 

eastern  ridge  thatUie  highest  neak*  at  MactaSh  Ata  "f 
Himalaya  have  been  Here  _ • now  no  thf 

Htdiu  (not 
Kashmir  frontier) 
ftCt 

their  aUinnie  has  f*«n  frieutifieally  d* 


range)  ia  split  *t  interval*  hr  l 
of  the  mam  drainage  from  the 
that  the  highest  1 

ive  been  fixed.  ucr«  v ticr  „n  i'9' 

to  be  confounded  with  U)«  • w be 8h0jJ 

alimir  trontior).  who**  height  baa ^lwen  ^ easUta  i*# 

t above  sea- level ; and  tbera  > ^ ckody, 
ich  may  possibly  be  found  to 

•ir  altitude  has  f*-*n  *^V£^2Liri«a  of  the-  g*:»t  umtefffijj* 
The  Sarikol  range  marks  the  p«iM>  ^VLtwai**  ^ ^ 


utral  pvrie* 
Im- 

• (or 


between  the  Ara].."caspisn  Won  slid  tWeMlU 
graph v terminating  iu  tlie  lath  P*  g j^r  (« 
me, it, itely  between  the  J^nV?Xdb  ; 

Kandnr;  arn  the  low  lands  of  Hie  ®“n  .[  „„'exteiissin.  si.iSs. 

the  Timbdnmhs.h  l’»m,r  forms  s smthf"  ' _ , " 

The  tri-junction  of  the  not  iimrl***"^ 

emi'inw—  Russia,  China,  and : Bntub .1  ( ^ nimmtB» 

situated  mar  tlie  tn  junrtiou  of  0m«  j;  hMri[,  to . J**"  H 
svsl.  in,  » here  the  Sm-Sol  renge  ttswlung  an^l>  heel  tf 

with  the  Hindu  Kush  and  the  Mu: lag!,  ranges,  n 
the  TiighdumWh  Pamir.  , W,u«s-J»  *“i 

From  this  point  tlie  Hindu  Kush  tnwi«  f ,„uc of 
westwards,  o.'-rlookiug  the  uarroa  vsllv  g.l 

main  Oxus  affluents  on  tho 


;.tal  i»ta> 


in  Oio  heiglit  of  tea  level  during  any  period  tan  be  c'nnstru.  led.  I the  mountains  which  separate  Afghanistan 


■ uanw»  _ i wend  — - 

north!  Ullit  luergw Xurkrttt*. 
a fffhanistan  fr**t*  Alnllfl 
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From  the  same  point  the  Muztagh  mountains  stretch  eastwards 
ami  southward*,  wuarnting  the  source*  of  the  Zarafbhan,  or 
HiiMlii  r^v,T  ®f  Yarkaud,  from  tlie  gigantic  glacier  region  of 
Km tk  and  Kashmir-  Much  has  boon  done  toward* 

MuMtmxh  “l^dating  the  exact  configuration  of  both  of  these  im- 
rnmrct.  P*-1*111  range*.  The  Hindu  Kmdb  Las  bora  CTMStd  at 
several  jKiinta,  and  it  is  only  where  it  |>uMie*  through  the 
unexplored  wilderness  of  Kaiiristan  that  the  position  of  the  main 
w»  tor-divide  u at  til  doubt fuL  The  MtizUgh  lias  W-n  crossed 
once  (by  Youughttsbaad)  at  a point  where  its  passage  may  lie  con- 
sidered to  be  ordinarily  impracticable,  not  fnr  from  the  gigantic 
j».ak  Godwin  Austen,  which  rank*  as  second  only  to  £ rarest  in  the 
scale  of  Himalayan  altitudes.  Much  practical  gain  (political  and 
military)  has  been  derived  from  a better  appreciation  of  the 
physical  characteristics  of  the  mass  of  mountainous  country  which 
intervenes  between  the  north  of  India  and  the  southern  tardies  of 
Asiatic  Russia ; and  much  has  been  attained  in  the  mure  western 
regions,  which  include  Northern  Afghanistan  and  Benia. 

In  Western  A -us  wo  have  learned  the  exact  value  of  tlie  mountain 
bamer  which  lies  between  Merv  and  Herat,  and  have  mapp'd 
. „ its  connexion  with  the  Elburz  of  Persia.  We  can  now 

fronton  appreciate  the  factor  in  practical  politics 

Atrhan.  which  tout  definite  but  Bonn' v*hat  irregular  mountain 
i*?aa,a&c  system  nflnasntl  which  connects  the  water- divide 
north  of  Herat  with  the  southern  abulnient  of  the 
Hindu  Kush,  near  Bsmian.  Every  pass  of  importance  in  known 
ami  recorded ; every  route  of  significance  has  been  explored  and 
mapped  ; Afghanistan  has  assumed  a new  |K>litical  entity  by  tlie 
demarcation  of  a boundary } tho  value  of  Herat  and  of  tho  Pamirs 
as  bases  of  aggression  has  been  assessed,  and  the  whole  inter- 
vening space  of  mountain  and  plain  thoroughly  examined. 

Although  within  the  limits  of  Western  Asiatic  states,  still  under 
Asiatic  government  and  beyond  the  active  influence  of  European 
„ intervals,  the  material  progress  of  the  Eastern  world  has 

* appeared  to  remain  stationary,  yet  large  accessions  to 

geographical  Knowledge  have  at  least  been  made,  and  iu  acme  in- 
stall' e»  a deeiter  knowledge  of  the  surface  of  tlie  country  ami  w<«lcm 
conditions  of  life  lias  led  to  the  straightening  of  many  crooked  faiths 
in  history,  and  a better  appreciation  of  the  slow  processes  of  advan- 
cing civilization.  The  st'-ady  advance  of  scientific  inquiry  into 
every  corner  of  Persia,  backed  by  the  unceasing  efforts  of  a new 
school  of  geographical  explorers,  has  left  nothing  unexanuned  that 
can  be  subjected  to  superficial  observation.  The  pmWMihieil  map 
of  the  country  i*  fairly  complete,  and  with  it  much  detailed  in- 
formation is  now  accessible  regarding  the  coast  and  harbours  of  the 
Persian  Gulf,  the  routes  and  i*w*w-8  of  tho  interior,  und  the  iwari- 
hilitics  of  commercial  development  by  the  construction  of  trade 
roads  uniting  the  Caspian,  the  Karun,  the  Penan  Golf,  and  India, 
viVI  Jiistan.  Persia  has  assumed  a comprehensible  position  as  a 
factor  in  future  Eastern  politico.  (See  Persia.) 

In  Arabia  progress  has  been  slower.  Little  more  is  known  of 
the  wide  spares  of  interior  desert  than  has  already  taen  given  to 
the  world  in  the  works  of  Burton,  Pajgrare,  and  Pell w 
Arabia.  am<,ngst  Englishmen,  and  Niebuhr,  Burckhardt, 
Vi  scon  to,  HaMvy  and  others,  amongst  foreign  travellers.  Doughty 
and  Blunt  have  visited  and  illustrated  the  district  of  Nej  I,  and 
described  the  waning  glories  of  the  Wahabi  empire.  But  extended 
geographical  knowledge  does  not  point  to  any  great  practical  issue. 
Commercial  relations  with  Arabia  remain  much  as  they  were  in 
1875.  (See  Arabia.) 

In  Asia  Minor,  Syria,  and  Mesopotamia  there  is  little  to  record 
of  progress  In  material  development  beyond  the  promises  held 
out  t.v  tile  Euphrates  Volley  Kailwar  ooacmion  to  a 
™*  . Carman  company.  The  eract  information  obtained  by 

niMAr.  Ac.  ([li.  „f  E„2ii,h  mrrefon  in  PuootlM  *t>4 

beyml  Jordan,  or  by  the  effort*  of  explorer.  iu  the  region,  flat  lie 
between  the  Mediterranean  and  the  * ‘ospian,  have  so  far  led  rather 
to  the  elucidation  of  history  than  to  fresh  commercial  enterprise  or 
the  possible  increase  of  material  wealth. 

Asiatic  Rusria,  especially  Eastern  Siberia  and  Mongolia,  have 
been  brought  within  the  sphere  of  Randan  exploration,  with  results 
D , , a o surprising  as  to  form  an  epoch  in  the  history  of 

«»a lilli  Aiia  |,OT  tboro  hw  boon  a development  of  the 

*'  reaourcca  of  tho  Old  World  which  petal  loll  tho  heat 

record#  of  tho  Ncvr.  Further  leferenreo  to  the  remit*  of  recent 
Russian  enterprise  will  be  made  when  considering  tho  general 
quest  iou  of  Asiatic  progress  ... 

The  groat  central  depression  of  the  continent  which  reaches  from 
the  foot  of  th«  Pamir  plateau  on  the  west  through  the  Tarim  desert 
to  tab  Nor  ami  the  Gobi  is  still  under  examination. 

T TIi is  vast  area  of  l«w  elevation  centres  about  Lob  N«r, 

aMi  Oi  where  we  find,  in  a lake  system  (tlie  full  details  of  which 

b . u are  not  yet  fully  known,  although  much  baa  bera  recorded 

of  thovn  by  Prjeralski  and  Sven  Hidin',  the  last  sur-  . 
viving  evidences  of  a great  inland  sea.  The  depression  westward  of  . 
the  Caspian  and  Aral  basins,  and  the  original  connexion  of  the**.'  ; 
teas,  luia  also  come  under  the  clore  investigation  of  Russian  scicu-  1 


tists,  with  tho  result  thst  the  theory  of  on  ancient  connexion 
between  the  Ox  us  and  the  Caspian  has  been  d Upland  by  the  more 
recent  hypothesis  of  an  extension  of  the  Caspian  Sea  eastwards  into 
trans-Crisp  ian  territory  within  tho  poet- I'k-iocenc  age.  The  dis- 
covery of  shell*  (now  living  in  the  Caspian;  at  a distance  of  ataut 
100  miles  inland,  at  an  altitude  of  HO  to  280  feet  above  the  present 
level  of  the  Caspian,  gives  su|»|»ort  to  this  hypothesis,  which  is 
further  advanced  by  the  awvTtairicd  nature  of  the  Kura-kum  rands, 
which  appear  to  be  a purely  marine  formation  exhibiting  no  trace* 
of  lluviatile  deposits  which  might  bo  considered  as  delta  dritosits  of 
the  Ox  us. 

In  the  dbetuaion  of  this  problem  we  find  the  names  of  Kaulhara, 
Anneukolf,  Ltsar,  ami  Kouahin  prominent.  Further  maiti-r  of 
interest  in  connexion  with  the  Oxus  basin  was  elucidated  l.y  tbs 
researches  of  Griesboch  in  connexion  with  the  Russo- Afghan 
Boundary  Commission.  He  reported  the  gradual  formation  of  an 
anticlinal,  or  ridge , extending  longitudinally  through  the  great 
Balkh  plain  of  Afghan  Turkestan,  which  effc  Finally  shut*  oil'  the 
northern  affluents  of  that  basin  from  actual  junction  with  the  river. 
This  evidence  of  a gradual  process  of  upheaval  still  in  action  may 
throw  some  light  ou  the  physical  (especially  the  climatic / changes 
which  most  have  natoed  over  thst  part  of  Aria  since  Balkh  was  the 
“ mother  of  ettiea,''  tbs  groat  trade  centra  of  Asia,  and  the  plains  of 
Balkh  were  green  with  cultivation.  In  the  restoration  of  the  out- 
lines of  ancient  and  medieval  geography  in  Aria  Sven  llcdiu’s 
discoveries  of  the  actual  remains  of  cities  which  hare  long  U-en 
buried  under  tin  advancing  wave*  of  rand  in  tho  Takla  Makati 
desert,  critic*  which  flourished  in  the  coup— UwW  recent  pci  toil 
of  Buddhist  ascendancy  in  High  Asia,  is  of  tlio  very  highest  interest, 
filling  np  a blank  in  tbs  identification  of  sites  mentioned  in'  early 
geographers  and  illustrating  more  fully  the  course  of  old  (slgrim 
routes. 

With  the  completion  of  the  surveys  of  Baluchistan  and  Makran 
much  light  ha*  also  l wen  thrown  < n the  ancient  connexion  be- 
tween east  and  west  ; and  the  final  settlement  of  Baluchi- 
the  southern  boundaries  of  Afgluuiistati  lias  led  to  %ian  aaa 
tlie  reopening  of  one  at  least  of  tlie  old  trade  routes  nakria. 
between  Sistan  and  India.  (See  Baluchistan.) 

Farther  east  no  fort  of  Aria  has  been  brought  under  more  care- 
ful investigation  toan  the  hydrography  of  the  strange  mountain 
wilderness  that  divides  Tibet  and  Burma  from  China.  Between 
In  this  field  the  researches  of  travellers  already  men-  Burma 
Boned,  combined  wilh  the  more  exact  reconnaissance  of  cbiam. 
native  surveyors  and  of  those  exploring  parties  which 
have  recently  been  working  in  the  intercut*  of  commercial  projects, 
have  left  little  to  future  inquiry.  W«  know  now  for  certain  Unit 
the  great  Tsuugpo  of  Tilwt  and  the  Brahmaputra  arc  one  and  the 
came  rivor  ; that  north  of  tho  point  where  the  grant  countermarch 
of  thnt  river  from  cast  to  west  i»  effected  are  to  be  found  the 
sources  of  the  Salween,  the  Mekong,  the  Yang-tse-kiaog  and  the 
Huang- ho,  or  Yellow  river,  in  order,  from  west  to  oast ; and  that 
fcjuth  of  it,  thrust  iu  between  the  extreme  eastern  edge  of  the 
Brahmaputra  jjiuin  and  the  Salween,  rise  the  dual  source*  of  the 
I rrawaddv.  F rom  the  wh ter -<li vide  which  acjiaratee  tho  most  eastern 
alHucnt  of  the  Braiimaiuitra,  caatwanls  to  the  deep  gorge*  which 
enclose  the  most  westerly  branch  of  tlie  upper  Yang-tne-kiang  (here 
running  from  north  to  south.,  i*  a short  space  of  100  miles;  and 
within  that  since  two  mighty  rivers,  the  Salween  ami  the  Mekong, 
■end  down  their  torrents  to  Burma  and  Siam.  These  three  river* 
flow  parallel  to  each  other  for  some  300  mile*,  deep  hidden  in 
narrow  and  precipitous  trougli*,  amidst  some  of  the  grand  oat 
scenery  of  Asia  ; spreading  apart  where  the  Yang-tse  take*  it* 
course  eastwards,  not  far  north  of  the  |iaiallel  of  26“. 

The  coin | wr* lively  restricted  area  which  »till  remain*  for  dose 
investigation  includes  the  roost  easterly  source*  of  the  Brahmaputra, 
tlie  most  northerly  source*  of  the  Irrawaddy,  and  some  300  miles  of 
the  course  of  the  Upper  Salween# 

Ancient  Trade  Routes  aiul  JA*A  r»  Raihcay*. 

No  branch  of  knowledge  gained  by  the  results  of  recent  Asiatic 
research  is  more  instructive  than  the  comparison  of  ancient  menu 
of  trade  comm  unication  with  modern,  the  direction*  along  which 
tho  wealth  of  East  and  West  has  been  interchanged  at  various 
cjioohs  in  the  world"*  hist. ft.  and  tho  meniks  and  method*  of  it* 
propulsion.  “The  straggle  for  them?  trade  route*  forms  a key  to 
the  policy  and  the  war*  of  many  nations" ; mid  even  if  tho  command 
of  them  wa*  “the  expremion  rather  than  the  cause  of  the  aggran- 
dtsemsut  of  a nation,"  examples  in  which  “tlie  possemnon  of 
Asiatic  trade1  ha*  marked  high  water  iu  the  history  of  empire 
and  it*  loos  marked  the  ebb  of  the  tide  "are  ho  frequent  and  so 
conspicuous  in  the  world'*  groat  chronicle  that  no  general  con 
rideration  of  the  physiography  of  the  continent  ot  Asia  can  bo 
regarded  as  complete  without  * reference  to  them.  The  two 
cailiest  civilized  communities  that  cra»tol  a demand  for  tra»w 
were,  nndoubtcillr,  Egypt  on  tho  west  and  China  on  tho  n>t  : un-t 
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thus  from  the  earliest  historical  time*  there  has  not  only  existed  a 
right-of-way  to  trader*  across  the  entire  continent  of  Asia,  but  we 
can  faintly  trace  the  dawn  of  a M*- home  traffic  in  the  record*  of 
Egyptian  fleet*  in  (he  Red  Sea  and  of  Chinese  junk*  east  of  Ceylon. 
The  great  development  of  Asiatic  trade  has,  however,  been  in 
hands  that  ere  neither  Egyptian  nor  Mongolian,  hut  which 
belonged  to  Semitic  mcc*—  Jews  Phn-nician*.  or  Sabu-an  Arabs  ; 
ami  clear  history  only  begin*  with  those  early  days  when  Arabs  were 
masters  of  the  Eastern  sea*,  with  settlement*  on  the  roost  of  India, 
in  Ceylon,  in  the  Straits,  and  China,  a*  well  as  011  the  shore*  of 
Eastern  Africa— if  imlycd  they  were  not  planted  in  the  interior  of 
that  continent.  Egypt,  Assyria,  Babylou,  Persia,  Macedonia,  had 
each  secured  the  right  of  trade  to  Eastern  Asia  in  turn,  and  each 
in  turn  had  lost  it  when  Rome  appeared  in  the  held,  and  fur  seven 
centuries  (from  1st  century  B.c.  to  the  6th  A.n.)  held  more  or  less 
complete  command  of  the  regions  intervening  between  Eastern 
Asia  and  tin*  Mediterranean.  But  Egyptian*  were  busy  with 
their  ships  whilst  Rome  held  command  on  land.  The  Arab* 
gradually  superseded  the  Egyptian*  on  the  high  sea*,  and  ere  the 
days  of  Islam  had  already  established  themselves  as  the  greatest 
nation  of  trailers  that  the  world  had  ever  secu.  The  con-past  of 
. Sind  (in  the  8th  century  A.D.)  led  to  the  establishment 

/**  ? i>f  a land  route  through  Mskrtin,  north  of  the  Arabiau 

to  India  Sc*>  tu  lb*  Indus  valley.  The  port  of  Tiz,  in  the  bay 
of  Chabar,  was  the  terminus  of  the  voyage  eastwards  of 
ttu1  Arab  men:  bant  men,  and  from  Tiz  through  Kir,  or  Kej,  to  Bela 
and  the  Indus  valley  the  journey  was  performed  on  land.  From 
the  far  cost  the  clumsy  Chinese  juuk  met  the  buggulow’  of  the  Arab 
at  Ceylon.  Here  cargoes  were  exchanged,  and  tins*  for  centuries 
the  trade  between  East  and  West  «a*  maintained  by  sea  till  the 
Cape  route  was  discovered  by  a Portuguese  explorer  and  the  whole 
traffic  of  the  East  diverted  into  new  channels.  From 
route*  o/  prehistoric  days  the  land  roil  Us  of  Asia  hnvc  remained 

AmI*  much  the  same  through  the  eastern  part*  of  the  con- 

tinent. The  geographical  position  or  Kashgar,  almost 
on  the  same  parallel  of  latitude  as  Peking,  with  nearly  2000 
miles  of  low-lying  desert  and  steppe  intervening,  aud  forming  a 
long  narrow  area  of  depression  between  the  Tibetan  plateau  and 
the  Tian-Shau  mountains,  a depression  which,  so  far  as  we  know, 
between  Kashgar  and  the  Upper  Amur  never  rises  oboro  2000  feet 
above  sea-level  and  may  sink  to  less  than  DQ0,  renders  it  an  almost 
obligatory  punt  in  any  lino  of  trade  connecting  China  and  the 
Caspian.  All  recent  travellers  have  confirmed  its  importance,  and 
we  find  several  rentes  from  the  east  gathering  themselves  at 
Kashgar  before  diverging  again  westward*.  Only  one  route  of  any 
importance  passes  to  the  north  of  Kashgar,  »>.,  that  which,  following 
the  modern  track  between  Peking  and  Hand,  strikes  olf  from  the 
latter  place  to  l.  runtL-u  and  Kuljo,  instead  of  passing  through 
Ak«u,  south  of  the  Tiun-Shnn,  to  Kashgar.  Another  route  which 
wasniiH’h  uval  by  the  silk  traders  from  CcntralCbiua  [ussrs  thmugh 
Sining-fu  («a*t  of  Koko  Nur),  and  skirts  the  northern  foot  of  the 
Altyu  Tagh  and  tiio  southern  edge  of  the  Tarim  desert.  From 
Kashgar  westwards  over  the  elevated  region  of  the  Pamirs  the  most 
direct  route  follows  the  Kashgar  river  to  its  source,  and,  crossing 
the  great  continental  water-divide  by  the  passes  which  lead  into 
the  Altai  valley,  nuki*  its  way  by  the  fertile  banks  of  the  Surkhah 
to  the  Oxua.  But  frern  tho  southern  towns  of  Chinese  Turkestan, 
which  group  theniselvi-a  along  the  fo.,t  of  the  Kuen  Lun  and  once 
spread  into  the  plains  of  Lob  Nor  and  the  Takla  Makati  desert, 
the  read  to  the  Oxns  lay  through  Tashkurghan  (the  « stone  tower  ** 
of  medi.pval  gcograjdiy)  ami  by  the  j.itws  of  the  Sarikol  to  the 
great  Pamirs  and  Like  Victoria.  There  can  lw  little  doubt  that 
this  was  a much-traversed  Klnfdu  route  during  the  middle  centuries 
of  our  era.  From  Lake  Victoria  it  luuaes  to  lshkashim  aud  across 
Bad. i kalian  to  Afghan  Turkestan  and  Herat  or  Mosliad. 

The  route  from  India  rid  Kandahar,  Kirnuu,  and  Babylon  was 
well  enough  known  in  Alexander's  time,  but  it  in  only  lately  that 
the  facilities  or  it  have  l«en  fully  demonstrated.  In  later  veara 
trade  found  its  way  from  the  Indus  valley  to  tho  Ox  us  rut  Kabul 
and  tvalkh,  and  thence  passed  north  of  the  Caspian  into  Russia,  or 
cbe  by  Tabriz  and  Tifli*  to  the  Black  Sea  and  Constantinople. 
\\  hen  tire  Arabs  prevailed  in  Amo, and  Baghdad  became  the  capital 
of  the  Caliphs,  the  Euphrates  valley  and  Syria  agsin  were  filled 
with  Eastern  merchandise.  Then  the  Saracen  gave  place  to  the 
t niMMler,  aud  tire  coinmaml  of  the  greatest  trade  routes  of  Asia 
wa*  in  the  hands  of  Christians.  In  1258  Baghdad  fell  bch  ro 
tire  Mogul,  and  by  the  commencement  of  tire  15th  century  Tmks 
and  Moi.gtds  had  Mocked  the  Syrian  outlet  For  2u0  v cars 
pn-viou.lv  \ vnctiuiis  aim  Genoese  had  developed  tho  overland 
1.-  iwmn  In-iu  .ml  Enmiic  nj  the  lib.  k s.  a.  ,i„l  rni.lrred 
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whole  system  of  Eastern  trade.  Now,  once  again  lias  tin-  Rol  ni 
resumed  its  pro-cniincuce  in  the  commercial  geography  of  the  world. 
Thu  ship*  of  Tarahbh  are  replaced  by  the  tnokrn  ocean 
liners.  But  no  developments  com-sjioiuling  iu  spate 
have  distinguished  the  methods  of  laud  transport. 

For  a vast  part  of  Asia  the  slow-moving  camel  is  still  themainitij 
of  the  mrrcliant  traveller ; and  there  is  a*  y*-t  no  land  ooasuioa 
between  Europe  and  Eastern  Asia  that  will  comret*  with  tbs 
facilitated  *e*  route.  But  we  are  within  a measurable  datanceof 
witnessing  such  an  overland  connexion,  and  so  are  meanwhile 
already  in  puMssion  of  such  perfected  systems  of  local  conimunui- 
tion  in  India  as  render  her  railway  development*  of  the  Lit 
quarter  of  the  19th  century  distinguished  in  tb«  inasls  of  the 
world’s  progress.  _ ..... 

The  first  gieat  continental  line  of  railway  which  will  wins 
Western  Europe  into  touch  with  Easterm  A*ia  will  be  that  U 
Siberia.  Tho  Russian  system  connect*  St.  Petersburg 
with  the  Asiatic  frontier  by  a line  which  w rather  n^wa)^ 
more  thau  1700  miles  in  length,  pawing  through 
Moscow.  From  tho  Asiatic  frontier  eastwards,  tho  woUrti 
Siberia  lino  now  extends  to  beyond  the  90th  Bwridia*  w ssrt 
longitude,  linking  up  with  the  Central  SiberitB  lino,  whka  sill 
touch  Lake  Baikal  at  Irkutsk.  So  far  the  traffic  return*  h*'« 
shown  a sternly  increase  as  the  various  sections  of  the  lin*  biro  • 
been  opened,  aud  so  great  an  expanse  of  trade  is  anticipates  tlai 
tho  line  is  now  being  adapted  for  the  service  of  ot  hast  eight  iy*n 
of  trains,  instead  of  the  tliree  for  which  tire  origins!  csUuIslwoj 
were  framed.  From  Irkutsk  eastwards  the  tra ns- Baikal  «» 
Manchurian  sections  of  this  great  coutinental  line  will  extend  to* 
function  with  tho  L’suri  railway  of  the  Amur  river  bant*, 
the  terminal  port  is  at  Vladivostok,  on  the  Pacific  crash  A I** 
of  the  Usuri  line  is  already  complete.  It  was  initiate!  t-j 
present  emiwror  on  the  19th  May  TI*«  Ita.t»c  aiid  IV' > 

will  tints  l«e  connected  by  a line  which  will  be  little  short  or 6 
miles  iu  length,  covering  nearly  a quarter  of  tire  cvrcrimlerrnce  o 
the  glolre.  A remarkable  feature  in  this  ciiteriinse 
railway  traverses  thoae  vast  atepjH-s  and  wide  uplands  *hich 
LLtorically  beeu  regarded  a*  the  waste  lands  of  Asia,  passing 
the  north  of  the  teuning  districts  wIumc  wraith  «**  • 

desire  of  the  nations  from  time  immemorial.  I tmowjw*  y 
eventually  bo  connected  with  Central  China  and  lekiap , mi  « 
present  the  tardily  recognized  resources  of  Siberia  alone 
amply  to  justify  the  construction  of  this  roagmti>  cut  h»«-  , 

south,  the  TiortH  of  the  Caspian  have  been  connected  >J  1 . 

the  Central  Asian  Khanates  by  a lina  which  jasws  aiong  -f  ■ ■ 
of  the  northern  slopes  of  the  Persian  Elburz  to  Merv, 
and  Samarkand;  Here,  again,  the  advent  of  the  w**/  , - 

by  enormous  commercial  developments,  and  tbs  , 

guana  already  reproduces  tire  smiling  landscape*  of  te 
ere  the  days  of  Mogul  devastation.  ... 

Whilst  Kus.Mii  hla  bean  so  busy,  India  (strictly  w.thtn 
of  bar  own  Imnlera)  has  effected  even  more  in  scuiai 
railway  extension.  An  extent  of  line  which  would  /0^,ju 
m arly  circle  the  glotre  (about  23,000  miles)  rvprewuteu 
the  railway  trathc  capabilities  of  Inilia  at  the  ^ 

of  the  19th  century,  and  of  this  »»•»““*  three-fcwtl^t  ^ 
have  boon  brought  into  existence  since  1S<5.  ***  ■ Qf 

many  tcbeinea  which  have  resulted  in  » liardlf 

trade  arteries  belongs  to  (lie  annals  of  Indi*  T / 1a;,„ 

be  called  continental,  for  as  yet  no  definite  proi«s*i 
practical  shape  which  will  end  in  linking  India  l0ja. 

lteiwccn  India  and  China  there  is  indeed  a pjosj’ec.  c 
tion  uf  a practical  scheme  of  connexion.  The  extern  - j 

railways  ioi  tlmards  to  Mogaung,  in  the  Upper 

north -eastw  unis  from  Mandalay  to  tha  huu|oifarr>  niiniL'ai-. 

points  the  wav  to  further  extensions  ^bich  will  n*i ' ■t|lTihfe> 

in  Upper  Assam,  with  Mogaung,  and  the  Kunlou  ferry  ^ ll)f 
in  the  Chinese  province  of  Y un-nan.  But  at  prwwt, 
wealth  of  interior  railway  develojmient  which  n*  . «ia  anj 
the  close  of  tho  century,  both  witliin  tire  p‘,|,m*u  . . mrssnre, 
in  Burma,  the  two  still  remain  unconnected  an< , 
isolated  from  the  rest  of  the  world.  nrthv  ncorl 

Chinn.— In  China  we  find  perhaps  the  mov . no  1&^  ixnsary 
of  Asiatic  national  evolution  tliat  tne  hwtoiy  o 
can  show.  It  is  not  a long  record,  but  it  ia  * chl„* 

surprising  one.  The  old  order  ha*  changed  l mil"** 

wrvatiam  of  her  political  principles  is  duapi-esnog, 

.i.„  -r  — 1 ..alLthd  in  foreiuu  i.inoi.tloM ^ ^ 

_ uc*-  «Ilt«ri‘ 

iir  lnTald  the  birth  of  a new  ,-r.i  fur  China-^w  «ja 
and  comiNiiiv  iirojec  tors,  and  mining  develop'*1*11  • Tlie 

Uf  empire  ; the  ferial  of  prehistoric  !MOM> '«'* 

rwonl  * 


the  bulwark  of  national  anti]  a thy  to  foreign  tun  , . 
biukcti  through,  ami  the  sacred  seclusion  that  1'  b 
Imiwris]  Court  ha*  been  invaded.  Thehwth  o rt0j 


eniiuii  , me  win  mi  *o  90  iar 

•onl  of  Chinn's  lato  achievement*  m materia  („^i  »- 

j.ut  a long  one,  but  its  promise  is  gnat,  for  “ I f nj]«ayt 
tiou  that  the  hostility  of  China  to  the  in  trod  wen*  r]l3j  u» 
olut ionized  the  ha*  at  last  disapjicared.  The  first  railway  Bo®  - = 
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Wujunjt  (on  tlx  court)-*.  hid  in  1676,  tnd  mUMKrlr  otiliwd. 
The  following  year  it  was  torn  up  by  the  authorities.  The  next 
temporary  hne(which  tapped  the  kaiping  collieries  ami  extended  to 
the  itkn  fort*)  w now  wplacod  by  a [permanent  connexion  between 
these  (now  demohalied)  forts  and  Tientsin,  and  extends  north  east- 
wards into  .Manchuria.  In  1897  a line  was  laid  from  Peking  to  Tien- 
tam— 73  miles— and  i t is  already  doubled.  Another  railway  is  under 
construction  by  a Belgian  company  which  will  ultimately  connec  t 
raking  with  Hankow  on  the  Yang- tae-klaug,  and  a new  line  now 
links  .shanghai  with  \\  usttng.  These,  with  a few  short  industrial 
lines  for  the  conveyance  of  material  in  the  Yang-toe  basin,  are  all 
that  exist-  l’he  great  extent  of  waterway*  in  China  undoubtedly 
reduces  the  pros|w.  tlTO  profits  of  railway  undertakings,  as  they 
Iiatc  formed  the  great  natural  trade  arteries  of  the  country  from 
time  immemorial.  Hut  considering  the  length  of  the  great  river 
channels  and  the  volume  of  the  river  discharge,  the  length  of  the 
•Cteal  waterway  is  comparatively  small.  Explorations  have  only 
lately  been  carried  into  the  basins  of  the  Upper  Yang- toe  tributaries 
UTtho  agents  of  European  syndicates  to  determine  their  possible 
value  as  lines  of  internal  trade  communication  either  by  rail  or 
river,  and  the  result  will  probably  be  a development  of  steam  navi- 
gation in  the  Alin  ami  Kialing  affluents  of  the  Yang-tee,  and  a 
possible  railway  connexion  between  Burma  and  Central  China. 
An  extension  from  the  Russian  Siberian  system  into  Manchuria, 
and  a connexion  between  the  Central  Siberian  railway  and  Central 
China,  are  the  chief  continental  projects  now  before  the  world. 

Persia.  —The  development  of  roads  in  Persia  has  been  slow,  but 
not  unimportant.  Railways  do  not  exist.  The  opening  of  the 
Karun  river  to  navigation  in  1839  was  the  first  step  towards 
an  awakening  of  commercial  speculative  interest  in  Persia,  which 
ha*  not  been  altogether  unproductive  of  benefit  to  the  country. 
Hitherto  this  country,  which  includes  more  than  half  a million 
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£HaAybKu“  1>«  umloubu.il,. 

to  1875  Kuuia  ni  ,-tri.le  of  the  Ca.pi»n,  but  u yet  only  strain- 
ing  her  eyes  serosa  the  Eastern  Turkman  deserts-  In  1830  she  was 
knocking  at  the  gate*  of  Morv.  Five  years  later  she  was 
setting  a limit  to  the  northern  holder*  of  Afghanistan.  Ru,*la" 
To-day  she  books  h.  r passengers  from  the  Caspian  to  PrVMPtct*- 
tSanurknnd  hv  rail,  and  has  completed  two  scetiousof  a trans- Asiatic 


line  which  will  link  her  capital  of  St.  Petersburg  with  Vladivostok, 
horea  of  tho  Pseiiie.  Already  one  may  cross  Asia  by  steam! 


on  the  shores  o wire  i<mi 

With  these  railway*  have  Arisen  Hiobo  loeaf  commeicial  'develop- 


menU  which  support  them,  and  which  were  awaiting  them, 
f erg  luma  is  one*  again  a garden  in  Asia,  rich  in  cereals  and  fruit,  ami 
rapidly  developing  a most  important  cotton  trade.  Si  bet  ia  and  t he 
land*  of  the  Amur  have  lx-en  found  to  be  rich  beyond  all  previous 
conjecture.  Here  five  millions  of  square  miles  are  in  habited  bv  four 
million  inhabitants,  but  the  tide  of  iiumigratiou  has  set  in  with  a 
steady  flow  which  promises  soon  to  adjust  the  balance.  In  1898 
400,0o0  immigrant*  were  nnuibcred,  and  the  numbers  are  increas- 
ing. It  ia  said  that  •‘this  va»t  territory, long  looked  on  a*  a 
barren  waste,  is  destined  to  bo  one  of  the  world's 
richest  and  most  productive  sections.’*  Hero  wheat  **r,cut’ 
rqicus  with  phenomenal  mpiditv,  and  in  the  Irkutsk  1un‘ 
country  the  frost  period  ouly  lasts  for  100  days. 
Transbaikalia  and  the  Usuri  regions  are  essentially 
“tied  for  agricultural  development,  and  the  wheat  production  of 


wealth  of 
Siberia. 


einure  mile,  of  territory  without  nivijjalilo  river,  (exrent  .lout  lino 
ni  lies  of  the  Karun),  and  nine  millions  of  intolligeiitand  industrious 
inhabitants,  has  had  to  “carry  on  its  foreign  trade  ami  local  traffic 
along  mule  tracks,  the  like  of  which  are  hardly  to  be  met  with  in 
any  other  part  of  the  world,  however  backward."  In  1880  a cart 
road  was  constructed  between  Tehran  (or  Teheran,  the  latter  being 
more  popular  but  less  correct)  and  Kasvln  (98  miles) ; in 
1883  Tehran  was  connected  with  Kuin  (97  miles);  and  in  1890 
Mashud  and  Askahud,  in  Riuaian  territory,  were  united  by  a more 
or  less  metalled  road  150  mites  in  length.  Concessions  have  been 
granted  for  tho  construction  of  mails  between  Tehran  atul  Ah  wax, 
with  a branch  road  to  Ispahan  from  Burujinl ; between  Tehran 
and  Baghdad  ; Tabriz  amt  Astara  ; Tabriz  ami  Bayazid ; Zinian 
and  Burujird  ; Kazriuaud  Hamadan  ; and  Kazvin  and  Res  lit ; but 
only  tho  last,  tho  concession  for  which  was  granted  in  1893,  has 
bccomo  a fait  accompli  so  far.  This  road  has  l«cen  engineered  by 
Russians,  and  has  largely  widened  tho  circle  of  her  Persian  trade. 
It  has  also  shortened  the  distance  between  Europe  and  Tehran, 
which  place  can  now  bo  reached  from  London,  in  case  of  urgency, 
within  two  weeks  rid  Baku  and  Redit.  The  road  from  Tehran  to 
Ahwaz  (530  miles)  has  advanced  as  far  as  Kum,  and  the  opening 
of  a trade  mute  between  Shuster  and  Ispahan  through  the  Buk- 
tiari  country  ling  been  secured  politically  ; but  much  remains 
to  bo  done  on  both  these  lines.  A new  rout©  from  which  great 
trado  results  are  anticipated  ha*  been  opened  between  Persia  and 
India.  This  connects  .Mashad  with  (Juctta  on  the  Indian  rail- 
way system  by  way  of  Sistan  and  Xushki,  passing  through  the 
Ilidmuud  desert.  On  the  north-west,  Russian  railways  arc  rapidly 
approaching  Persia  ; and  the  completion  of  the  Tiflis,  Alexandrnpof- 
kars  lim-,  with  a branch  line  from  Alcxandropol  to  Erivan,  will 
greatly  affect  the  current  of  Persian  trade.  Tne  result  of  these 
railway  development*  on  the  north-west  of  Persia  will  be  to  increase 
the  importance  of  Tehran  a*  a trado  centre1,  and  to  draw  away 
traffic  from  the  southern  port*. 

In  Asia  Minor  and  Syria  progress  in  railway  development  ha* 
bren  slow,  but  the  recent  concession  to  an  Anatolian  company  for 
tho  Euphrates  valley  line  may  reawaken  commercial  activity  in 
this  jiart  of  Asia.  A lino  from  the  Bosporus  to  Angora,  and 
another  from  Smyrna  to  Konich,  represent  the  chief  railway  systems  j 
of  Asia  Minor  at  present.  In  Syria  tho  Beirut- Damascus  and 
Jaffa- Jerusalem  lines  exhibit  little  prospect  of  extension. 

Ecownnic  Developments  anti  Commercial  Enterprise  in  Asia. 

It  will  be  found,  us  might  naturally  1»e  expected,  that  increase 
of  material  wealth  and  of  commercial  importance  amongst  Asiatic 
countries  has  been  coincident  with  the  development  of  trade  routes 
and  railways-  Although  Asia  i*  the  oldest  amongst  the  histori- 
cally recognized  continents  of  the  world,  and  although  it  was  in 
Asia  that  tho  '*  cradle  of  civilization  ” was  rocked,  it  ha*  remained 
for  the  later  centuries  of  our  era,  and  especially  for  the  latter  part 
of  the  19th  century,  to  witness  a display  of  natural  resoarcos  such 
as  could  never  have  been  imagine* I by  those  who  first  grasped  at 
the  wealth  of  tho  East.  Russia,  India,  China.  Japan,  and  in  a leas 
degree  Persia,  have  all  developed  hidden  capabilities  and  economic 
possibilities  such  as  must  inevitably  affect  the  world’s  commercial 


Mineral 

wealth. 


the  empire-  has  already  been  sensibly  increased  since  the  otiening 
of  the  Central  Siberian  Railway.  Rico  lb  also  now  largely  grown 
in  Russia,  it*  cultivation  having  commenced  about  the  year  1880, 
In  the  Caucasus,  Transhafkal,  ami  Turkestan  regions,  rice  is  sown 
in  the  same  way  a*  wheat.  The  demand  for  it  is  increasing 
throughout  European  Russia.  Rice  grown  in  Asia  is  shipjxd 
urn  leaned  to  the  Caspian  ports,  and  there  sold  to  commission 
agents.  In  late  years  the  annual  export  from  Baku  has  amounted 
to  nearly  50,000  tons. 

The  mineral  resources  of  Western  Siberia  are  boundless.  Between 
Tomsk  ami  Knozncsk  lie  *23,000  square  miles  of  coal  lands  as  yet 
untouched.  In  Eastern  Siberia  400  places  an!  known 
in  which  gold  is  to  be  found,  and  iron,  graphite,  and 
lapis-lazuli  deposit*  are  all  awaiting  development. 

The  industries  of  Siberia  are  growing  rapidly.  Chemicals,  sugar, 
and  paper  mill*  are  already  paying  well.  Manchuria  looks  to 
Russia  for  the  development  of  it*  natural  wealth.  . . 

The  Ob  and  the  Yenisei  both  carry  their  fleets  of  ”*** 
steamers,  and  Russian  merchantmen  arc  busy  on  the  Pacific 
between  the  Usuri  coast  and  Jaien.  A strange  industry  has 
arisen  on  the  Arctic  shores  of  Siberia,  where  mammoth  ivory  is 
found  preserved  in  layers  of  underground  ice.  It  is  collected"  by 
the  primitive  Tungnt  inhabitants  for  the  market.  These  people 
depend  for  their  living  on  the  migrations  of  animals.  They  come 
with  the  reindeer  herds  to  the  Arctic  coast  in  summer,  ami  return 
to  the  protection  of  the  southern  forests  in  winter. 

Russian  explorations  iu  Manchuria  in  connexion  with  the 
Siberian  railway  project,  no  less  than  English  explorations  in  the 
tipper  basin  of  the  Yang-toe,  have  largely  increased  our  M 
knowledge  of  the  resources  of  Eastern  Asia.  Manchuria  /fZj 
has  been  called  the  Canada  of  China,  and  is  found  c u M' 
capable  of  increasing  largely  her  capacities  for  the  supply  of  food 
stuff  and  agricultural  products  in  support  of  that  increased  popu- 
lation of  the  north-eastern  provinces  of  China  which  will  attend 
the  development  of  the  great  northern  coalfields  in  the  province  of 
Shansi,  ami  the  collateral  industries  which  will  arise  therefrom. 

Although  the  resources  of  China  iu  silk,  too,  and  opium  have 
long  been  known,  and  although  much  further  material  progress  in 
agriculture  is  hardly  to  he  expected  from  a country  Mineral 
which  ha*  been  highly  cultivated  by  a swarming  and  wemttb  of 
industrious  population  throughout  historical  ages,  it  is  cblaa. 
only  lately  that  these  vast  resources  of  mineral  wealth 
have  been  exhibited  which  require  the  development  of  the  many 
railway  schemes  which  have  been  already  floated  to  give  them 
practical  effect.  Vast  fields  of  as  yet  untonrhed  coal  and  anthra- 
cite exist  in  the  northern,  western,  and  central  province*  of  China. 
Copper,  iron,  mercury,  silver,  lead,  and  tin  are  amongst  her 
mineral  products,  and  salt  is  found  in  the  upper  valley*  of  tho 
Yang-tse-kiang,  or  Kinsha. 

The  modern  history  of  Japan  shows  steady  progress  in  scientific 
and  philosophic  culture.  Her  nrto  and  industries  have  received 
a certain  ini]«tus  since  the  conclusion  of  the  war  with  . 

China  in  1894,  but  it  i*  chiefly  in  the  direction  of  that  apM 
material  advancement  which  now  places  Ja]>an  in  the  position  of 
an  important  military  and  naval  power  that  the  end  of  the  JPth 
century  has  to  regard  Ja(Kim*»e  program.  Japan  already  possesses 
94*20  miles  of  railway  and  562  miles  of  telephone.  Her  army 
includes  125,000  regulars  and  407,000  reserves,  and  her  navy 
31  warship*.  (See  Japan.) 

India , Eurm/t,  mid  Ceylon, — Xo  part  of  the  Asiatic  continent 
has  been  so  prolific  in  contribution  to  the  general  wealth  of  the 
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world  as  India,  and  no  countries  bare  been  so  systematically 

and  continuously  drained  of  their  wealth  a*  the  Eastern  pomea- 

Material  B‘onB  Bri|a^B>  And  ye!  it  may  ba  doubted 

if  any  century  of  their  cheque  ml  history  aw  show  a 

In  ladla.  m<>TQ  astonishing  record  of  agricultural  and  industrial 
development  than  the  19th,  and  especially  the  conclud- 
ing decades  of  it.  It  is  a record  which  can  onlr  l<e  refcrml  to 
h'-re  in  sufficient  detail  to  illustrate  the  port  plated  by  India, 
Burma,  and  Ceylon  in  the  economy  of  the  Asiatic  continent  as 
a whole. 

The  main  arteries  of  Indian  railway  communication  connecting 
Bombay  with  Calcutta,  Calcutta  with  l-ahon  in  the  extreme  north* 

. ..  west,  together  with  a jiart  nf  the  Madras  system,  were 

railways.  *l,ea  W *n  eswtrnca  in  1870  ; hut  the  great  north- 
western network  was  as  yet  in  its  infancy,  and  the 
*'  Kittle  of  the  gauges  ” had  Vet  to  be  fought  out  ere  a continuity 
of  gauge  measurement  for  all  the  main  Indian  lines  was  finally 
adopted.  In  1890  the  number  of  mile#  open  for  traffic  and  under 
construction  was  22,500  ami  3548  respectively. 

The  advancement  of  irrigation  works  has  also  been  notable, 
especially  on  the  Punjab,  where  for  one  million  acres  that  wen; 
Irritation.  •“  ,?<J8  no  ^ than  5,200,000  were  irrigated 

The  result  of  the  increase  in  the  area  of  production  has  fven  u 
general  increase  in  agricultural  products,  and  a s] tecta]  develop* 
Arr1m  rneut  of  the  growth  of  wheat  for  exportation.  Under 
cultural  indirect  influence  of  a deputation  of  the  silver  cur* 
progress.  rcncJr  °f  India,  the  wheat  of  the  Punjab  him  born  laloly 
able  to  compete  BUcroasfnlly  with  that  of  other  countries* 
in  the  English  inarkri*,  and  to  undersell  that  of  home  production. 

Tea  has  lately  superseded  coffee  cultivation  in  Ceylon,  and  cocoa 
has  sutwmicded  ducliona.  Many  districts  in  India  have  been  found 
suitable  for  tea  growth  which  in  1880  were  still  under  forest.  Mon* 
than  half  a million  of  acres  are  now  taken  up  with  tea  industry  in 
India  alone. 

The  conservation  of  forests  has  gradually  ei {landed  to  the  dimen- 
sions of  a state  department  with  most  gratifying  results.  Out  of 
Forest  9<>0,00i>  square  mile*  which  constitute  British  India 

comen-  (*P*rt  fpl,n  th®  native  states)  114,000  square  miles  are 
aocy.  oow  under  the  control  of  the  Forest  I department.  The 
export*  fmm  India  to  foreign  porta  amount  to  over 
61, 000  ton*  of  teak  wood  alone,  and  th«  forest  revenue  is  yearly 
expanding,  Many  §{*♦.  ial  wouils  from  Burma  have  found  their 
»{•*  -nl  application  in  England,  and  the  forests  of  Burma  (as  yet 
nndevclojwd)  nremtao  to  lie  a fruitful  source  of  future  revenue. 
(See  IMDU  and  Ul'KMA.) 

The  recent  researches  of  the  Urological  Surrey  of  I ndia  havu 
proved  that  country  to  he  rich  in  mineral  wealth.  Vast  ana* 

(i  color  I cal  '£nowa  10  **  eoT‘  ^ witl‘  that  are  the  matrix  of 

and  copjier,  IcjuI,  tin.  iron,  coal,  salt,  oil,  Ac.,  have 

mineral  °ccn  ntappod  out,  and  actual  mining  operations  on 
develop - nia,,y  of  these  arras  have  proved  tlu»t  the  geologists 

meats.  4re  .,,ot  mistaken.  Since  1390  tha  cojI  production  of 
India  lias  increased  from  a inilli  n and  a half  to  four 
million  tons  per  annum.  Enormous  tract*  of  country  are  auri- 
ferous ; but  of  those  nil  that  is  being  worked  is  oue  small  patch 
in  Mysore,  and  yet  from  this  patch  gold  to  the  value  of  222  lakh* 
of  ranees  (*  million  and  a half  staling)  was  mined  in  1899. 
Petroleum  to  the  extent  of  19  million  gallons  was  extracted 
in  the  same  year,  chiefly  from  thn  Bunua  oil  well*.  The  alt 
mine*  of  the  Punjab  \ folded  00,000  tons  of  rock  salt.  Mica  to  the 
value  of  i'R.r.,(H)0  was  exported  from  thu  mines  nt  llazarifktgh,  ami 
rubi-s  worth  £50,000  to  £60.000  were  removed  from  the  gem- 
hearing  strata  of  Mogok  (Burma).  The  mining  industry  of  India 
is  still  in  it*  infancy,  and  yet  it  employs  268,000  persons,  and 
turiu  out  material  to  the  value  of  three  millions  per  year. 
Tills  development  of  the  mineral  resources  of  India  is  of  very 
rocent  date,  and  yet  but  a fractional  j*rt  of  the  vast  deposits  of 
ctcil  gold,  and  other  minerals  ha*  l*-en  touched.  New  judos* 
trial  development*  in  many  other  directions  remain  to  be  recorded. 
(See  Isnu.) 

The  PulilicnJ  OroyrujJi ip  of  .Ilia, 

Th.  r-H»l  «in«  1*78  lathe.  «n  <r»  vf  lwiiHhre.n.rUM  to 
Asia,  of  do  lining  the  imlitico-grogranhiual  limit*  of  empire,  and  of 
Southern  determining the  n--»poiiHibi  lilies ofgorenimeiita.  Russia, 
boundary  * '***1  Afghanistan,  B Uiti  histan,  India,  and  China 
otKussia  “,***  *“  r®';1  . 1 l<ir  herders,  Mid  with  the  revision 

In  Asia.  1 K‘  P>l.,t,CAl  roiations  )wtw«*«n  these  countries  have 
•e*  I aired  a new  and  more  assured  baris. 
si"?  rrr*  ******  to  thc  Turkman  deserts  and  the  Oxus 

««*>•  pr„,  «i,„h  l “.r^^iVtoiu 

eunatnwtlan.  Zultik.r,  *fa.n>  Iln-  boau.Urf  ieavr'a  ih,  H.n  Kud,  L I 


alsout  70  miles  sooth  of  Sank  ha,  and  the  most  southerly  print  cl 
the  lioundarv  (where  it  creates  the  Kuahk)  i*  al*nt  <50  nuks  north 
of  Herat.  From  thc  junction  of  the  boundary  with  the  Oxtail 
Khamiah,  about  150  miles  above  the  rraasingqxdnt  of  the  Russia* 
Trans-Caspian  railway  at  Chaijui,  the  main  ehasttel  of  the  Oxxa 
river  1 woo  toes  the  non  hern  boundary  of  Afglmiutao,  acpantisg 
that  country  from  Ku&sia,  and  so  continue*  to  its  wnm*  it 
Victoria  Lake  of  the  Great  Pamir.  Beyond  this  punt  tb«  Anrio 
l.'uaiian  Commission  of  1895  dcmar-»te»l  a line  to  the  nuowfietis 
and  glaci-’rs  which  overlook  the  Chinese  Ixirder.  Bctvtrn  the 
Russian  Pamirs  and  Chinese  Turkestan  the  ragged  line  of  the 
Sarikol  rang*  intervene*,  the  actual  dividing  line  bring  udl 
indelinite.  Beyond  Kashgar  the  southern  bonndarT  of  Sibem 
follows  an  irregular  course  to  thc  north-«**t,  |wrtiy  deanid  by 
the  Turn -Shan  and  Alatan  mountains,  till  it  attains  a aoctWly 
point  in  about  63*  N.  1st.  morked  by  the  Sayan  range  to  the  vnt 
of  Irkutsk.  It  then  deflect*  south  east  till  it  touches  the  Knnlea 
affluent  of  the  Amur  river  at  a point  which  is  shown  in  anoftrii! 
ina{is  ax  in  about  117*  30'  E.  long,  and  49'  20'  b.  lat.  Iran  bras 
it  follows  this  affluent  to  ita  junction  with  the  Amur  ri»«,  tad  th*! 
Amur  river  to  iu  junction  with  the  Umri.  It  follows  the 
ita  Iread  (its  direction  now  being  a little  vr«t  of  south'1,  and  finailr 
strikes  the  Pacific  Coast  on  about  42  30‘  N.  lat.  at  the  laooth  « 
the  Turnon  river  100  miles  aouth  of  the  Amur  lay,  at  the  hasdsi 
which  lies  tire  Russian  port  of  Vladivostok.  At  two  potnU  las 
Kii'sian  boundary  nearly  ar-proaches  that  of  praviara*  wbrea  an 
directly  under  British  auwramtr.  Where  the  Uxia  river  takes  !t» 
groat  bend  to  the  north  from  Ishksahim,  thr  brcaiitb  cd  Afp* 
territory  intervening  Iwtwwu  tliat  river  and  the  uiidn 
of  thu  Hindu  Ku*h  is  not  more  than  10  or  12  railra «;  and  « 

the  Pamir  extension  of  Afghanistan,  where  tire  Heytkrassovrara 
the  Sarikol  rang*  and  droja  into  the  Taglwioiula»li  t stair,  tnra* 
is  but  the  narrow  width  of  the  Karachukar  valley  Utwrm  tar 
Sarikol  mid  the  Muztagk.  Here,  however,  the  boundary  u 
undefined.  Eastwards  of  this  the  groat  Kwhgar  depraraou, 
include*  the  Tarim  desert.  «r  pa  rates  Raaaia  from  the  v«t  *** 
highlands  of  Tiliet ; and  a continuous  amw  of  disrft  s\m*»  oi 
elevation,  marking  the  limit*  of  a pnmeval  tnlan.1  “ 

Sarikol  meridional  watershed  to  the  Khitghnn  mounW 
western  borders  of  Manchuria,  diride  her  from  the  JT 

Vinces  of  China.  From  tl.e  Khinghan  ranges  to  «be  PaoS^iwra 
of  the  Amur,  stretch  the  rich  districts  of  M such  ana,  • { 
which  connects  Km-ria  with  the  Korea  by  a senes  cf  va  » 
hv  the  Sungari  and  its  affluents— a land  of  l»iU  sad  P1^  , 

and  swamp,  possessing  a delightful  climate,  and  vast  on  ‘ . 
agricultural  resources.  Over  this  land  of  prwEUe  l-J*1  If 
s-:-a-girt  iwniusula  of  Komi,  Hu**ian  influence  is  ra|a«  JJ  .■ 
as  it  is  also  over  the  western  Cbiuuae  province  of  the  DCVt 
including  Kashgar  and  Sarikol.  . t.  r_w«. 

Coincident  with  the  demarcation  of  Russian  bemwtirtasis  ■ 

tan  was  that  of  Nortlient  Afghanistan.  From  the  H«> 
west  to  tlie  Sarikol  mountain*  on  the  east  her  B®rt“'*pi  All** 
limit*  were  wt  by  the  Boundary  Commissions  of  !»*■  ^ ticei 
and  of  1895  rwp-ctively.  tier  aouthcra  and  evstran 
Itoundarics  have  been  furtlier  defined  hy  u taW* 
minor  c«muiis*ioii»,  working  on  the  lau»  of  the kj  • j-,.^ 

agr.-i  ment  of  1893,  which  lasted  for  nearly  4 l*  1]tirtQ  p 

wit),  tlio  Mohmand  settlement  nt  the  clo»e  of  an  e*pM 

The  Pnmir  extension  of  Afghan  territory  to  th*'  jy 

to  a point  a iittlo  short  of  75"  E long.,  from  wbe  ' : 
water  divide  to  t he  head  of  the  Taghdumbosh  I bwj.  »4  4 J((W 
forward  defined  by  thc  water-parting  of  the  lluriu  • , ^ 

the  Hindu  Kuab  near  the  I>orah  P*sa  st  tbe  v’aOriilas 


min  hutb  near  the  iwin  r n™  *^77.,  - c^iitas 
Chitra)  affluent*,  and  jiaweing  routh-west  , m Ji* $pk 
hitral  and  Bajaor,  rojwratw  the ’ ^idBntU 


minor  Chi 

from  Clut  r — --  , , --  , , j Krn isu  ’ 

who  are  within  the  re*|iectiva  spheres  of  Afghan  an  . , ^1^5*. 

eigntv,  and  .-ros***  the  lWhawur- Kabul  rents  «»* 

It  thu*  {daces  a broad  width  of  indsiiendeiit  ,,'rn.‘’ 

Ixmiuiancs  of  British  India  (which  have  r*"’"  .-j  jhu 
though  not  absolutely,  untouched  and  Afghanistan , ' )jLbJn*ad 
pendent  ta-lt  includes  Swat,  P,.vaor,  and  a |*ri  ® .j 
lerritorv  north  of  the  Kabul  river.  (Sec  AraUAglP  • • jjjuy 
prim-ifile  of  maintaioiug  an  intervening  , , °. tj),,  *1  thruri,**ri 

between  the  two  eountri**  is  now  definitely  . ef«kkk 

the  eastern  l*wd>*rs  of  Afghanistan,  along  th#  n t ,r^rr  d 
a definite  boundary  has  beau  demarcated  to  * . „cnjtJi  nrra. 
touches  th*-  northern  limit*  of  Balucaistan  on  *utt 


j ietwen  thc  two  counui'W  is  now  defin; 

1 the  ^a^tern  lw>id*-n»  of  Afghatiia^'*  * ' 

| a definite  boundary  has  l"-«n  < 

| touches  the  northern  limit*  of  i>auuui»— «•  --  »'•** 

From  the  ttomul  ltalnchistan  itself  bccoinea  Its* 

l*o tween  Brit iah  India  and  Afghanistan  . -j  *i>- 

be tween  Balucbiat an  and  Afghauistan  has  bra  -dioai  «• 
all  the  preriaiou  amployad  on  tin-  ui«rt  B 
th®  deinarcatiou.  (Sac  bniciilsTiS.)  distinct 

Hu|uchi*Un  enn  no  longer  be  regard™  a*  ly  **■ 

amongst  Asiatic  nations,  such  a*  Afpn3JlJ“*B  „ . rt  ^ Ikius^ 

Baluehiftan  Independence  demands  quatificao  • ualuclus*,tt 

lialuchiataB  jKtr  cuttUnee.  and  there  is  the  r*st  01 
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Politic*! 

boundary' 
between 
France 
and  India. 


which  exists  in  rarioas  degree*  of  independeuc*',  but  which  is  every- 
where *ubj«rt  to  British  control.  British  Baluchistan  officially  in- 
dado*  the  districts  of  Pesbin,  Sibi,  ami  uf  Tal-Chotiali.  As  these 
Bain-  district*  had  originally  been  Afghan,  they  were  traus- 
chi  at  an  ferre**  10  British  authority  by  the  treaty  of  Gamiamak 

in  IS 79,  although  nominally  they  had  been  handed 
over  to  Kalat  forty  years  previously.  Now  they  form  an  official 
province  of  British  Baluchistan  within  the  Baluchistan  Agency  ; 
and  the  agency  extends  horn  the  G«mul  to  the  Arabian  & a end 
the  1’ersiau  frontier.  Withiu  this  agency  there  are  districts  aa 
independent  as  any  in  Afghanistan,  hut  tlie  political  status  of  the 
proviuoti  a*  a whole  is  almost  precisely  that  of  the  native  states 
of  the  Indian  peninsula.  The  agent  to  tho  govcrnur-gi*n«n»l  of 
India,  with  a ataif  of  political  assistants,  practically  exercises 
supreme  control, 

l'ho  increase  of  Russian  influence  on  the  northern  Persian  bonier 
and  it*  extension  southwards  towards  Si-tan  hare  led  to  the  appoiut- 
Klrman  l,,ent  * British  consul  at  Kinuan,  the  dominating 
tow®  of  Southern  Kli<>raasau,  directly  connected  with 
Masliad  on  the  north  ; and  tho  acquisition  of  rights  of  adminis- 
tration of  the  NuVnki  district  has  **cured  to  Great  Britain  the 
trade  between  Histan  and  Quetta  by  the  now  Heltnnnd  dcaeit 
route. 

Whilst  British  India  has  so  far  avoided  actual  geographical  con- 
tact with  one  great  Kuro|w*n  power  in  Asia  on  the  north  and  west 
she  has  touched  another  on  tho  east.  The  Mekong 
river  which  limits  British  interests  in  Burma  limits 
also  th ".ho  or  Franco  in  Tongking.  The  eastern  bound- 
aries of  Burma  are  not  yet  fully  demarcated  on  the 
Chinese  frontier.  At  a joint  level  in  latitude  with 
Mogaung,  near  the  northern  termination  of  the  Bur- 
rne.v  railway  system,  this  boundary  is  defined  by  tho  eastern 
watershed  oi  the  Xmaiku,  tlio  eastern  of  the  two  great  northern 
affluents  of  the  Irrawaddy.  Then  it  follows  an  irregular  course 
southward*  to  a position  south-east  of  Bbaino  in  iat.  24’.  It  next 
defines  the  northern  edge  <>f  the  Sliau  States,  and  finally  strikes 
the  Me  kong  river  in  1st.  21*  45'  (approx  i mat '-lyj.  From  that  jioint 
southwards  the  river  loonies  the  boundary  between  the  Shan 
State*  and  Tongking  for  some  200  miles,  the  channel  of  the  river 
delining  the  limits  of  occupation  (though  not  entirely  of  interest) 
between  French  and  British  subject*.  Approximately  on  the 
jar  diet  of  20  N.  lot.  the  Burmese  boundary  haves  the  Mekong  to 
run  westward*  toward*  the  Salween,  and  thereafter  following  the 
can  tern  watershed  of  the  Salween  basin  it  divides  the  Low-r  Burma 
provinces  from  Siam. 

More  important,  however,  than  the  geographical  re!ationshij> 
of  Great  Brita:n  and  France  in  tho  wilds  of  Eastern  Burma 
Political  ^ Breat  Britain  and  Ru«da  still  farther  east 

boundaries  ^’'M^Gon  of  Port  Arthur  by  the  Russians  at  the 
In  the  «!<>**  of  the  war  between  China  and  Japan  in  1894 
Farthest  |daced  Russia  in  a pooitiou  favourable  for  further 
Eart.  strategic  development*.  A line  joining  Vladivostok 

with  Port  Arthur  shut*  off  Korea  from  the  re.-t  of  Asia, 
dominating  the  jicniusula  to  the  south  as  effectually  as  it  , 
d-irnlnates  Manchuria  to  the  north.  It  further  commands  the 
entrance  to  the  Gulf  of  iV-clieli,  and  thus  might  serve  to  close  the 
-aeawanl  gutes  of  Peking.  British  occupation  of  Wti-hni-Wci  on 
t*i«!  opposite  Bide  of  the  strait  connecting  the  Yellow  Sen  with  the 
IV*- obeli  Gulf  ensures  the  due  maintenance  of  British  interests  on 
tiiatcosot  ; hut  it  not  only  places  Great  liritsin  in  closer  geogra- 
phical proximity  to  Russia  We  than  has  ever  occurred  yet  in 
Asiatic  history,  but  this  juxtaposition  is  efferU-d  at  a point  where 
all  tlm  engines  of  naval  warfare  might  be  brought  into  action  at  a 
dnv’s  notice. 

The  following  table  give*  n list  of  the  different  political  division* 
of  Asia,  classified  according  as  they  are  independent  of  Kuroptuh 
*#wn  or  otherwise,  with  the  approximate  area  and  jxipulation  : — 

I.  IxtlRFKNDEKT,  OR  NOMINALLY  INDEPENDENT. 


Nome  of  Country. 

Area  In  sqnare 
utiles. 

Population. 

Persia 

628,000 

9,000,000 

Afghanistan  .... 
Arabia 

215,500 

960,000 

4.000. 000 

2.000. 000 

China : 

(I)  China  Proper 

1,336,850 

856,000,000 

(2)  Manchuria  . . . 

362,310 

7,500,000 

(3)  Mongolia  , . . 

1,288,000 

2.000,000 

(4)  Tibet  .... 

652,000 

6,000,000 

(5)  Dzungaria  . 

147,950 

600.000 

(6)  Turkestan 

431,800 

580,000 

Total  Chinese  Territories 

4,21 8,910 

402,6=0,000 

Japan  

15*2,000 

46,500,000 

Siam 

200,000 

5,000,000 

T vtal  Independent  Asia  , 

6,874,410 

489,180,000 

II.  Dependent  Territories. 


Nome  dt  Country. 

Tl'llkltn  Si’ll  Kit  K, 

Asia  Minor,  Armenia  a»d  Kurdistan, 
Mesopotamia,  Syria,  Ac. 

Uranus  Sphere. 

Caucasus  

Central  Asia 

Siberia ...... 

Bokhara 

Khiva 

Swing  Tung  (Port  Arthur)  . 

Total  Asiatic  Austin  . , , 

British  Sphere. 

British  India  .... 
Native  States  * , • 

Baluchistan  . 

Sikkim 

Andaman  anil  Nicobar  Islands 
Isuvadirc  Islands  .... 

Aden 

Bahrein  Islands  .... 
British  Bomoo  .... 

Ceylon 

1 long  Kong  and  Kowloon 
Straits  Settlements  nnd  Depend- 
encies   

Wei-JIai-Wei  .... 

Total  British  Asia 

French  Spheric. 

India 

Indo-Chinese  Peninsula 

TUal  French  Asia 

German  Sphere. 

Kiaochow 

PouruanKBP.  Sphere. 

India 

Patnao 

Indian  Archipelago 

lltPO 

Total  Port  inpurtf  Asia  . . 

Sphere. 

Sumatra,  Borneo,  Java.  Celt*  Vs. 
Moltn-co,  Timor,  and  smaller 
islands  ..... 
UxrriD  Stater  Sphere. 
Philippine  Islands  . . 

Total  Dependent  Asia 


Area  in  wiuare  „ . . 

miles.  Population. 


650,000  16,600,000 


180,843 

9,245,695 

1,548,829 

7,721,694 

«, 889,498 

5,727,100 

92,000 

2,500,000 

22,820 

700,000 

6,677,484 

25,597,479 

981,993 

221,172,952 

610,836 

65,706.253 

130,000 

500,000 

28.020 

98,469 

3,135 

20,000 

80 

11.440 

80 

41.910 

25,000 

97,000 

720,000 

25,333 

3,009,460 

430 

256,000 

28,000 

1,000,000 

1,887,907 

292,506,473 

197 

279,100 

363,000 

23,000,000 

363,107 

23,279,100 

200 

60,000 

1,390 

495,000 

168 

77.450 

7,460 

300.000 

4 

78,690 

9.022 

951,080 

5S4,000 

34,000,000 

116,300 

8,000,000 

10,287,110 

401,494,132 

OltAND  TOTAL,  all  Asia,  Conti- 
MEHTA L AMD  Insular  . . 16.661,520  870,674,132 


The  total  area  of  Continental  Asia  alone  is  17,800,000  miles, 
and  its  roughly  estimated  population,  023,000,000. 


The  Ethnography  of  Asia. 

Although  no  systematic  inquiry  into  the  ethnographical  condi- 
tions of  British  Asia  li3s  been  instituted  of  late  year*,  collateral 
information  ha*  been  acquired  during  the  progress  of  late  noli- 
tiral  missions  and  military  campaigns  which  has  assisted  to 
illustrate  some  of  tho  more  complex  of  Asiatic  race  problems. 
Within  the  limits  of  the  continent  vast  emigrations  have  taken 
place  periodically,  originated  partly  by  tho  increase  of  populations 
in  certain  districts,  and  the  diminution  of  food  supply  m others 
due  to  change  of  climatic  conditions ; and  partly  by  the  lust  of 
conquest,  resulting  in  the  irruption  of  savage  hordes  into  districts 
already  brought  under  civilized  conditions  of  existence.  These 
irruptions  occurred  in  days  when  war  was  riot  relegated  to  a 
portion  of  the  population  set  apart  as  the  military  caste,  but  when 
entire  nations  joined  tho  morenicnt,  and  their  tides  swept  east 
and  west  in  fierce  currents  of  swarming  humanity  for  which  we 
. an  find  no  parallel  liter.  Combining  with  the  peoples  whom 
they  swamped  in  their  course,  they  have  survived  in  com- 
munities nil  over  Southern  Asia  iu  conditions  so  mixed  that 
the  problem  of  individual  origin  is  involved  in  tho  greatest 
entanglement. 
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The  result  of  trans-border  surreys  to  the  north  and  west  of 
India  has  been  to  establish  the  important  geographical  fact  that  it 
is  by  two  gateways  only,  one  on  the  north-west  and  one  on  the 
west  of  India,  that  the  Central  Asiatic  tides  of  immigration  have 
flowed  into  the  peninsula.  The  Kabul  valley  indicates  the  north- 
western entrance,  and  Makran  indicates  tlmt  on  the  west.  By  the 
Kabul  valley  route,  which  includes  at  its  head  the  group  of  {Kisses 
across  the  Hindu  Kush  which  extend  from  the  Khawak  to  the 
Kao- him,  all  those  Central  Asian  hordes,  lie  they  Sacae,  Yuchi, 
Jats,  Goth*,  or  Huns,  who  were  driven  toward*  the  rich  plains 
of  the  south,  entered  the  Punjab.  Some  of  them  migrated  from 
districts  which  belong  to  Eastern  Asia,  hut  none  of  them  pene- 
trated into  India  by  eastern  passes.  Such  tides  as  set  towards  the 
iliuiAlAya  broke  against  their  farther  buttresses,  leaving  an  inter- 
esting ethnographical  flotsam  in  the  northern  valleys  ; but  they 
never  overflowed  the  Himalayan  barrier.  And  more  recently  moat 
of  the  historic  invasions  of  india  from  Central  Asia  followed  the 
route  which  leads  directly  from  Kabul  to  Peshawur  and  Delhi. 

By  the  western  gates  of  Makran  prehistoric  irruptions  from 
Mesopotamia  broke  into  the  plains  of  I/ower  Sind,  and  either  passed 
on  towards  the  central  provinces  of  India  or  were  absorbed  in  the 
highlands  south  of  Kalat,  In  later  centuries  the  Arabs  from  the 
west  reached  the  valley  of  the  Indus  by  this  western  route,  and 
there  established  a dynasty  which  lasted  for  300  years.  The 
identification  of  existing  peoples  with  the  various  Soythic, 
Persian,  and  Arab  race*  who  have  passed  from  High  Asia  into 
the  Indian  borderland,  has  opened  up  a vast  held  of  ethnographical 
inquigr  which  has  hardly  yet  found  adequate  workers  for  its 
investigation.  To  such  fields  may  ho  added  the  yet  more  com- 

f 'Heated  problems  of  those  reflex  waves  which  flowed  backwards 
rom  India  into  the  border  highlands. 

By  far  the  greater  part  of  the  population  of  Asia  is  Mongolian. 
In  the  form  of  nomadic  and  comparatively  peaceful  communities 
they  extend  through  the  ice-hound  steppes  of  Siberia  mud  the 
sterile  sands  of  the  central  deserts  to  tne  plains  north  of  the 
Caspian,  and  through  Eastern  Asia,  China,  and  Tibet  to  Burma 
and  Northern  India.  Wo  now  know  that  to  the  Tibeto-Chincsc 
modification*  of  the  pure  Mongolian  type  all  the  Eastern  Burmese 
triW*  — Chius,  Kuchin*,  Sharis,  Ac.  — belong  {as  indeed  do  the 
Burmese  themselves),  and  that  a cognate  race  occupies  the  Himalaya 
to  the  eastern  limits  of  Kashmir. 

Some  new  light  has  Wen  thrown  on  the  connexion  between  the 
1 ibetan  race  and  certain  tribes  of  Central  India,  the  HhiU  and 
K6U ; and  it  seems  more  probable  that  these  tribes  are  the  remnants 
of  a Mongolian  race  which  Bret  displaced  a yet  earlier  Negroid 
population,  and  was  then  iuelf  shouldered  out  by  a Caucasian 
irruption,  than  that  they  entered  India  by  any  of  the  northern 
passigea  within  historic  times.  Mongolian  settlements  have  lately 
been  found  very  much  farther  extended  into  the  Wider  countries 
of  North-west  India  than  has  Wen  hitherto  recognized.  The 
M ingala,  who,  conjointly  with  the  Brahuis,  occupy  the  hills  south 
of  Kalat  to  the  limits  of  the  Rajput  prorince  of  Liu  Bela,  claim 
Mong-dian  descent,  and  traces  of  a Mongolian  colonv  have  been 
found  in  Makrdn. 


Considerable  progress  ha*  Wen  made  in  the  classification  of  th 
various  race*  which  occupy  the  continent  to  the  west  of  the  graa 
Mongo.ian  region.  The  ancient  Sac*,  or  Scyths,  aro  now  recog 
nixed  in  the  Aryan  population,  who  may  W found  in  great  number 
and  :u  their  purest  form  iu  the  more  tu accessible  mountains  nn< 
glens  of  the  central  highlands.  These  Tajik*  (as  they  are  usual l 
wiled)  form  the  underlying  population  of  Persia,  Baluchistan 
Afghanistan,  and  Bodaksliao,  and  their  language  (in  the  centra 
districts  of  Asia)  is  found  to  contain  wools  of  Aryan  or  Sanskri 
derivation  which  am  not  known  in  Persian.  They  have  Wen  fo 
the  most  part  dispossessed  of  their  country  by  Turkish  immign 
lion  ami  conquests,  tint  they  still  retain  their  original  intellects 
sujwriority  over  the  Turkish  and  other  mixed  tribes  by  which  the 
arc  surrounded.  Uslieks  and  Kirghiz  have  but  small  affinity  witl 
the  Mongol  element  of  Asia.  They  are  the  representatives  of  tho* 
countless  Turkish  irruptions  which  have  Uken  place  through  al 
nwtory.  Of  the  two  divisions  (Kara  Kirghiz  and  Kassak  Kirghiz 
into  which  the  Kirghiz  tribes  arc  divided  bv  Russian  authorities 
the  Kassak  Kirghiz  is  the  more  closely  allied  to  the  Mongol  type 
the  Kara  Kirghiz,  who  are  found  principally  iu  the  vallev*  of  th 
ijan-Shan  and  Altai  mountains.  Wing  unmistakably  Turkish 
lho  Kiiwhak*  are  only  a Kirghix  dan.  The  language  of  th 
“ Tu,rk  ,aD,lt  t,lr'r  wli#lon  Giat  of  Mahomined.  As 
SJSSSt  tr01?*  tbe?  h?,vc  B***1  000 tempt  for  the  Sarta,  who  re 
a7'1U'ra  of, tho  triW.  The  Kalmyks  are 
ofthl  1 !i  i MoP^r,l'an  P»P**  who  originated  in  a coiifedvnr 
Kit  "8  ,U.^un^na'  nifrUd  t0  Sibt>ri*.  and  settled  o] 
eintn^  Jo  * rc"n-  Ute  in  the  ISt! 

X Chin™.  TirT”1?"™  Vr  * p,r  uW  e™**  1»  KnWi.  uiulr 
™ Turkman  is  the  purest  form  of  the  Turk  ek 
muit,  uud  hi*  language  is  the  purest  form  of  the  Turkish  toium# 
which  u represented  at  Constantinople  by  a comparatively  monml 
or  mixed,  dulcet.  Recent  *thm*Aph L have'^d  ^conn^o 


between  the  Turkman  of  Central  Asia  and  the  Teutonic  rate*  of 
Europe,  based  on  a similarity  of  national  customs  ami  itanKBoriai 
usage.  Evidence  of  an  original  aflinity  between  Tvfaw  ad 
Rajput  lias  a Ism  Wfii  found  iu  the  mutual  poeKlikiD  hr  these  n-vt 
of  a ruddy  skin,  so  that  as  ethnographical  inquiry  advance*  tbt 
Turk  appears  to  recede  from  his  Mongolian  atonitk*  at  l to  tp- 
preach  the  Caucasian.  Turks  ami  Mongols  alike  were  doskfasi 
included  under  the  term  Scyth  by  the  sneientt,  and  x*  Tatar*  hr 
more  modern  writers,  insomuch  that  the  Turkish  dynasty  st  Drib, 
founded  b\r  Habar,  is  usually  termed  the  Mogul  density,  altbongh 
there  can  be  no  distinction  "traced  between  the  tows  Mcgal  and 
Mongol.  The  general  results  of  recent  inquiry  intn  thr  cthw- 
graph  y of  Afghanistan  is  to  support  the  general  corrects?!*  if 
Bellew's  theories  of  tho  origin  of  Afghan  rare*.  The  claim  of  tbs 
Durani  Afghan  to  be  a true  Ben-i-Isreel  U certainly  in  no  war 
weakened  by  any  rcccut  investigation.  The  influeare  of  Gmk 
; culture  in  Northern  India  is  now  fully  recognized,  and  th*  distri* 
but  ion  of  Greek  colonies  previous  to  Alexander’*  lime  is  attrtim 
by  recent  practical  knowledge  of  the  districts  theywere  saw  la 
occupy.  The  habitat  of  the  Xyweans,  and  the  identity  of  rertain 
tribes  of  Kafiriatan  with  the  descendants  of  these  nffe-Alexand-un 
colonists  from  the  west,  are  also  well  established.  To  thh  cit 
Uvmnaare  unwittingly  sung  to  Bacchus  in  the  dales  and  gbniof 
Kafir  is  tan.  The  ethnographical  statu*  of  the  mired  trite*  of  the 
mountains  that  lie  between  Chltral  and  the  Peshawur  pliin*  nai 
Wen  fairly  well  fixed  by  Biddulph,  and  much  patient  inquiry  a 
, the  vast  fields  of  Baluchistan  by  Mockler.  Tate,  sod  othtn  mi 
resulted  in  quite  a new  appreciation  of  the  trilal  origin  ot  the 
great  conglomeration  of  Baluch  peoples. 

The  recent  bibliography  of  Asia,  including  the  works  of  travelers 
and  explorers  since  1330.  is  voluminous.  It  is  impoewWc  to  rt  r 
to  all  that  has  been  written  in  the  Surrey  Report*  and  ge(tM < 

Gazettc«r»  of  the  Government  of  India,  or  in  the  record*  BfWio- 
of  the  Royal  Asiatic  Society,  or  the  Asiatic  Society,  graph} 
Bengal ; Cut  amongst  tho  more  important  popular 
, works  are  the  following:— 


RlcBTUOFKK.  "China,  Japan,  and  Korea," 

R.  G.  S.,  China.  Berlin,  1877.-REOEL.  " Upl«er 

/'w.  It.  G.  S. , 1379.  - Bki.i.f.w,  Dr.  Afghani***  and  t*  A 
London,  1879.— PluKYALSKi.  “ Explorations  m Asia.  mva* 

i.  ii.  y.  i*.  Mid  xi.  or  ih«  a a.  a, 

-‘A  Visit  to  Jet*  l Skammar,"  vol.  if.  /Yoc.  It-  fI-  - 
Captain.  Th,  l:it.r  tj  Oaldm  Sand.  LMriM, 

Sir  R.  "Central  Plateau  of  Asia,"  voL  iy.  Proc,  & ~ •• 

Bakes.  44  A Journey  of  Exploration  in  * silf» 

vol.  i.  Supplementary  Paper*  K.  G.  S.,  1&8*2-18!K»-  Mice-' 

44  Notes  on  Physical  and  Historical  Geography  of  A J 

vol.  vi.  /Vc*.  R.  G.  S.,  l384.-WAi.JtEa,  General.  Aa*nc» 
idorcra  of  tho  Indian  Survey,"  vol-  , * icat  — 

Bkal.  Rwldhist  Record*  of  the  Wat  cm  JForU.  Wsto  , ‘ 

, DotroHTY.  Trend*  *»  Xorlhem  Arabia.  Csmbralce, 

Travels  ia  Arabia  Deoerto.  Cambridge,  1W.  ’ ^ 

44  Explorations,"  vol.  viii.  Pr^  R.  G.  A-,  18S6.-FUAA 
" Explorations  in  Central  Asia."  See  vols.  nu. 

R.  G.  S.,  1886-18xS7.-CAnKY.  " Exploration m Turtertm 

vol.  ix.  J'ror.  R.  G.  S .,  1887— Lawdell.  Thresh  &***» 
London,  1887— CowjcHorsf.  Repwi  on.^xlvV.^ ' C. 
(it yen  Burma  ami  China.  London,  188i.  * ^nursaiUP, 

Northern  Afghanistan.  E«lin burgh,  1888.  ,j(t9r%pt 

Cnpt.  F.  The  Heart  of  a Continent.  London,  WW.-*  ' * 

Through  Manchuria,  Ac.  Lahore,  1888.  — A^  t 

Proc.  JIG.  8.,  and  vol  v.  Jour.  II 
Central*.  Paris,  1 889— Bos*  v a lot.  Through  fhe  Omn  . 
Trans.  Pitman.  London,  1889. — From  Ran*  to  • ^ 

Pitman.  London,  1891— Rouonovsm.  Trai^tiemffo«K^“ 
In  ml  vie,  Oct  1889. — Vol.  xii.  /Voc.  A r»«l*  Routfli 

vol.  viii.  Jour.  R.  V.  S.t  1896— BiU,  Colonsl.  . 

of  Aria."  vol.  ill  /W.  It.  O.  i.j 

American  in  Tibet.”  Century  Magazine,  A«v-  * J n.tlmnut," 
of  (he  htm/is.  London,  1891. — Best,  THEODOEE-  y,;Wr. 

iv.  Jvur.  R.  G.  S.,  1894.—' “Southern  Arabia,  rov  ^ ^ 


. G.  S., 


jur.  Ji.  G.  S.,  1894. — "Southern  Arnma,  w..  ■ 

...  ..  1896— 44  Bahrein  Islands,  rol.  xii.  ^ 

— Gunn  non  busk  i.  ,f  Explorations  in  Koen  unn  * |„nir 
G.  S.t  1 890.  — LtdekKER.  “The  O^logi’  of  tne  . _ 
l* alley  and  Chamba  Territories,"  vols.  xiu.  * n ‘ ^ 

s'uneg  of  India.- Max  M Cm. til  The  toerrfJW*  hi(, 

)*ford,  1890-1894— RBCtUa,  ELtsfiE.  £*&**  **'£  )|.  f 
'tits.  (Series)  1890— Lkitker.  A xTrfsntow.— W-A- 
Klonentarg  Geography  of  India , Burma,  ana  ey  Ix-nJe®. 

I $90. — O.id,  (o  iL  Climate  and  malMr.lt  /^.oV-TB- 
889— Dlnmoke,  Urd.  The  Pamir*. 

■andieh,  A.  Cottage  aw  tour  du .Monde.  Iran*,  j ^ _/,vwa* 
-ord.  Persia  and  the  Persian  Question*  ^0,*1  Jeo  ^./‘roAiW^  $ 
ind  (he  Anglo- Russian  Question.  London,  l • . ^ (/  4 

*«  Far  Aori.  l/mdoo,  1*9«.— CopWO-  - fa. 
h*m,j  Acrm,  TUkU  Calcutta,  1893. -SUKUXSTI. 
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unsehnftliJua  Ertjtbnis*  dcr  Reise  des  Qrnftn  Bila  Szeehenyi  in 
Ostasirn.  Wien,  1893.—  Oldham.  “ Evolution  of  Indian  Geology  " 
vol.  iil  Jour.  JL  G.  8,  1694  —Toli,  Baron.  “Silwria,"  vol.  iii. 
Jour.  R.  G.  8.,  1894.— Delmar,  Morgan.  “ The  Mountain  Bya- 
tcm*  of  Central  Asia."  Scottish  Geological  Magazine.,  No.  10,  of 

1694.  — Gold*  mid.  “ Persian  Geography,"  vol.  Vi.  Jour.  JL  G.  S„ 

1695. — Warrington  Smyth.  •'Siam,'*  vol.  vi.  Jour.  It . G.  8., 

1395. — 4 * Siamese  East  Coast,"  vol.  xi.  Jour.  1898.— Kropotkin! 
‘•Siberian  Kail  way,”  vol.  v.  It.  G.  8.  Jour.%  1895.— Law  hence, 
W.  R.  The  Vale  of  Kashmir.  Oxford,  1895.— Vaughan,  Capuin. 
“ Persia,  ” voL  viii.  Jour.  Jt.  G.  S.t  1806.— DOri.ean*.  Princo  II. 
“Yunan  to  India,”  vol.  vii.  Jour.  JL  G.  S.,  1896.— Tonkin  to 
Talifu,”  vol.  viii.  Jour.  It.  G.S.,  1898.— Holdjch,  Sir  T.  “Ancient 
an  l Mediaeval  Makran,"  vol.  vii.  Jour.  It.  G.  8.,  1696.— Won- 
thorpr,  Colonel.  “Shan  State*,”  vol.  vii.  Jour.  It.  Q.  S.,  1898. 
— Report  of  the  Pamir  Boundary  Commission.  Calcutta,  1896. 
— Littleimle.  “Journey  Across  the  Pamirs  from  North  to 
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South,”  vol.  ill.  Jour.  Jt.  G.  S.,  1894,  and  vot  vii.  Jour.  It.  G.  S. 
1898.— Robertson,  Sir  G.  Tks  Kafr  of  the  Hindu  Rush’. 
Loudon,  1896.  — Stikke,  Captain.  “ Persian  Gulf  Trading 
Centres,”  voL  viii.  ix.  and  x.  Jour.  /?.  G.  S.,  1897.— EliarA  Rosa. 
A History  of  the  Moghuls  of  Central  Asia,  from  the  Tarskh-i- 
Jtastisdi  of  Mina  Haidar.  London.  1899.— Gumakd.  Mission 
Seientifiqne  sur  la  Haute  Asie.  Paris,  1898.— Sve*  Hewn,  Dr. 
Through  Asia.  London,  VM$.—U<ographit  des  Hochlamltt  tvn 
Pamir.  Berlin.  1894.  — \Veli.BY,  Captain.  “Throitgb  Tibet.” 
It.  G.  8.  Jour.,  Sept.  1899. — Svke*,  Captain,  “Persian  Explora* 
tiona,”  vol.  x.  Jour.  A’.  G.  8,  1898.— KRONftHlN.  “Old  Beds  of 
the  Ox  us, " Jour.  It.  0.  .S'.,  Sept.  1898.— Hunter,  Sir  W.  History 
of  British  India,  to],  i.  London,  1698.  — Deasy,  Captain.  “Western 
Tibet,"  vol.  ix.  Jour.  It.  G.  S.t  and  February  and  June  nuinl^ni 
of  R.  G.  S.  Jour,  for  1699.— Durand,  Colonel  A.  The  Making 
of  a Frontier.  London,  1899.— Cobbolu,  R.  Innermost  Aria. 
London,  1900.  „ n 


Asia,  the  first  Homan  province  east  of  the  .Egean,  was 
formed  133  B.c.  out  of  the  kingdom  left  by  the  will  of 
Attain*,  king  of  I’ergamos,  to  the  Romans.  It  included 
Mysia,  Lydia,  Curia,  and  Phrygia.  In  81  n.c.,  on  the 
close  of  the  Mithnwlatic  war,  8111111  reorganized  the  province, 
and  it  was  then  or  later  divided  into  conventus.  In  27  n.c. 
it  was  made  a senatorial  province  under  a pro -consul. 
By  the  reorganization  of  ] )iocletian,  a.i>.  297,  Asia  was 
broken  up  into  several  small  provinces,  and  one  of  these, 
of  which  the  capital  was  Ephesus,  retained  the  name  of 
the  original  province. 

Asia  Minor,  the  i*emnsula  on  the  extreme  west 
of  Aria,  bounded  on  the  N.  by  the  Black  .Sea,  on  the 
W.  by  the  vKgean,  and  on  the  S.  by  the  Mediter- 
ranean, and  at  its  X.W.  extremity  is  only  }wrted  from 
Eurojio  by  the  narrow  straits  of  the  Bosjiorus  ami  Dar- 
danelles. On  the  E.  no  natural  boundary  separates  it 
from  the  Armenian  plateau,  but,  for  descriptive  purposes, 
it  will  suffice  to  take  a line  drawn  roughly  from  the 
Giaour  Dagh,  east  of  the  Gulf  of  Alcxandretta,  to  the 
Black  Sea,  east  of  Trebizond,  The  term  Anatolia  is 
sometimes  used  by  geographers  as  synonymous  with 
Asia  Minor ; and  the  same  country,  excluding  Cilicia, 
is  locally  called  Rum,  a name  which  i>er|ietuate.s  the 
memory  of  Home.  The  greater  portion  of  Asia  Minor 
consists  of  a plateau  rising  gradually  from  west  to  east, 
2500  feet  to  4500  feet,  until,  east  of  the  Kuril  Imiak,  the 
ground  rises  inoro  sharply  to  the  high  la  mis  of  Armenia 
(see  Arxema).  On  the  south  the  plateau  is  buttressed  by  the 
Taurus  range,  which  stretches  in  a broken  irregular  line 
from  the  .Kgean  to  the  Persian  frontier.  On  the  north  it  is 
*up)H>rted  by  a range  of  varying  altitude,  which  follows  the 
southern  coast  of  the  Black  Sea  and  has  no  distinctive 
name.  On  the  west  the  edge  of  the  plateau  is  broken  by 
broad  valley*,  and  the  deeply-indented  coast-line  throws 
out  long  roeky  promontories  towards  Eurojte.  On  the  north, 
excepting  the  deltas  formed  by  the  Kuril  and  Yeshil 
Irraaks,  there  are  no  coast  plains  no  good  harbours 
except  Sinope,  and  no  islands.  On  the  west  there  are 
narrow  coast  plains  of  limited  extent,  deep  gulfs,  which 
offer  facilities  for  trade  and  commerce,  and  a fringe  of 
protecting  islands.  On  the  south  are  the  plains  of  Bun-  1 
phylia  and  Cilicia,  the  almost  land  locked  harl»ouni  of 
Marmarice  ami  Makri,  the  brtwid  bay  of  Adalhi,  the  deep- 
seated  gulf  of  Alcxaudrotta  or  Iskanderun,  and  the  islands 
of  Rhodes,  Castclorixo,  and  Cyprus.  The  tjeoloyy  of  Asia 
Minor  is  imperfectly  known.  The  Taurus  range  is,  for 
the  most  part,  formed  of  Cretaceous  limestones,  and  the 
Rlack  Sea  coast  range  of  saccharine  limestones,  mica 
schists,  and  metamorphic  rocks.  The  interior  is  pirtiy 
occupied  by  a vast  plain  of  Tertiary  lacustrine  formation ; | 


I igneous  rocks  are  found  in  nearly  every  [art  of  the 
jtcuinsulrt.  In  the  south-west,  serpentine  occur*  ; round 
Ktila  and  in  the  Phrygian  monument  country  there  are 
extensive  volcanic  deposits ; and  in  the  north-west  there 
are  granites  and  various  forms  of  trachyte.  In  the  south- 
east u remarkable  series  of  volcanic  mountains,  ap|mrently 
of  the  Tertiary  (teriod,  stretches  from  Mount  Argnma  to 
Kara  I High,  and  around  them  are  soft  volcanic  rocks  in 
which  dwelling-places  have  been  cut  from  a remote 
period. 

Mountains. — The  Taurus  range,  perhaps  the  most  im- 
|>ortant  feature  in  Asia  Minor,  attains  in  Lycia  altitudes 
I of  9800  and  10,500  feet,  and  in  the  BuJgar  1 >agh  of  8000 
and  9000  feet.  East  of  the  Bulgar  Dagh  the  continuity  of 
the  range  is  broken  by  the  Sihun  and  Jihrin,  ami  their 
tributaries.  The  principal  passes  across  the  range  are 
those  over  which  Roman  or  Byzantine  roads  ran : — From 
Laodieea  to  Adalia ; from  Ajwwea  or  from  Piridian 
Antioch  to  Adalia  ; from  Laranda  to  Germanicopolis,  and 
thence  to  Anemourium  or  Kelenderis ; from  Laranda  to 
Claudio]>olls,  and  thence  to  Kelenderis  or  Seleuceia ; from 
Iconium  or  Caisarea-Mazaca  through  the  Cilictan  Gates 
to  Tarsus ; from  Ciesarea  over  Anti-Taurus  to  the  valley 
of  the  Sarus,  ami  thence  to  Flaviopolis  on  the  Cilician 
Plain  : from  Caisarea  over  Anti-Taurus  to  Kokusos,  and 
thence  to  Germanicia,  Large  districts  on  the  southern 
slojx-s  of  the  Taum*  chain  am  covered  with  forests  of  oak 
and  fir,  and  there  are  numerous  “ yailas  ” or  “ aljw,”  with 
abundant  ]«asturage,  to  which  villagers  and  nomads  move 
1 with  their  flock*  during  the  summer  months.  Anti-Taurus 
is  the  line  of  heights  and  mountain  j>eak8  which  sejmratea 
| the  waters  running  to  the  Black  .Sea  and  the  Anatolian 
plateau  from  those  falling  to  the  Persian  Gulf  and  the 
Mediterranean.  It  has  its  origin  in  the  high  land,  near 
the  source  of  the  Kizil  Innak,  and  thence  runs  south-west 
to  the  volcanic  district  of  Mount  Argieu*.  Here  it  loses 
| its  distinctive  character,  but  southwards  it  terminates  in 
the  lofty  sharp  -peaked  ridge  of  Ala  Dogh.  South  of 
I Sivas  a line  of  bare  hills  connects  Anti-Taurus  with  a 
range  of  high  forest-clad  mountains,  which  loses  itself 
southwards  in  the  main  mass  of  Taurus.  This  range,  held 
to  be  the  true  Anti-Taurus  by  some  geographers  throws 
off,  in  the  latitude  of  Kaisarleh,  a third,  the  Binlioa  Dagh, 
which  separates  the  waters  of  the  Sihtin  from  those  of  the 
Jib rin.  The  principil  pisses  are  those  followed  by  the  old 
roads  : — From  Selsisteia  to  Teplirike  and  the  Euphrates  ; 
from  Selwsteia  to  Melitene ; and  from  Csesarea  to 
Arabians.  The  range  of  Amanus  (Giaour  I high)  i*  sharply 
sepirated  from  the  mass  of  Taurus  by  the  deep  gorge  of 
the  Jihun,  whence  it  runs  S.S.W.  to  Rris  el-Khanzfr, 
forming  the  limit  between  Cilicia  and  Syria.  It  attains 
its  greatest  altitude  in  Kay  a Duldul,  G500  feet,  which 
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rises  abruptly  from  the  bed  of  the  Jihiin,  anil  it  is  massed 
by  two  celebrated  posses — the  Anianidt-s  lYla*  (Baghobe 
Pius),  through  which  mu  the  rood  from  the  Cilicuui  Plain 
to  Apamoa-Zieugma,  on  the  Euphrates;  ami  the  Pylie 
Syria-  { Beil.ui  Pass),  through  which  jjuSNtd  the  great 
Roman  highway  from  Tarsus  to  Syria.  On  the  western 
edge  of  the  plateau  several  short  ranges,  running  approxi- 
mately oast  and  west,  rise  above  the  general  level : — 
Salbakus  • Kadmtw,  81)00  feet;  Mc.vs<gi.i,  3t>00  feet; 
Tmolus,  4000  feet ; Dindymus,  8200 feet ; Ida,  5800  feet ; 
an.l  the  Mysian  Olympus,  7600  feet.  The  valleys  of  the 
Miwmdcr  and  Hermits  facilitate  euiuiminication  liel ween 
the  plateau  and  the  .iigean.  and  tlie  descent  from  Dury- 
huum  to  the  Sea  of  Marmora  presents  no  difficulties.  The 
northern  buttress  of  the  plateau  is  formed  by  a succession 
of  forest-dad  mountain  ranges,  which  have  a general  east 
and  west  direction,  and  rise  progressively  as  they  approach 
the  interior  until  they  culminate  in  the  Galatian  Olympus, 
82(H)  feet.  East  of  the  Kizil  Irmak,  although  the  ground 
is  in  places  over  7000  feet  high,  there  is  no  distinct 
mountain  diain.  The  best  routes  from  the  plateuu  to  the 
Black  Sea  are  those  followed  by  the  Roman  roads  from 
Tuviuiu  and  Sehaatem  to  Atuisus.  Several  minor  ranges 
rise  above  the  level 
of  the  plateau,  and 
in  its  south  - east 
quarter  groups  of 
volcanic  (•oaks  and 
cones  extend  for 
about  1 50  miles 
from  Kama  rich  to 
Karanian.  Thu  moat 
important  are  M. 

Argieus,  13,100 
feet ; Ali  Dagli,  6200 
feet ; Hasaan  Dagh, 

8000  feet ; Karuja 
Dagh;  amt  Kara 
Dagh,  7 500  feet. 

The  centre  of  the 
plateau  is  occupied 
by  a vast  treeless 
plain,  the  Axylon 
of  the  Greeks,  in 
which  lies  a large  SKt7’  " lf  ‘r  or 

salt  lake,  Tu2  Geul.  The  plain  is  fertile  where  culti- 
vated, fairly  supplied  with  deep  wells,  uud  in  many 
places  covered  with  good  pasture.  Enclosed  between  the 
Taurus  and  A man  us  ranges  and  the  sea  is  the  fertile  plain 
of  Cilicia,  consisting  in  great  part  of  a rich,  stondes*  loam, 
out  of  which  rise  rocky  crags  that  are  crowned  with  the 
ruins  of  Greco-Roman  and  Armenian  strongholds. 

River*. — The  rivers  of  Asia  Minor  are  of  no  great  im- 
portance. Some  do  not,  flow  directly  to  the  sea;  others 
hnd  their  way  to  the  coast  through  deep  rocky  gorges,  or 
are  mere  torrents ; and  a few  only  are  navigable  for  boats 
for  short  distances  from  their  mouths.  The  most  im- 
portant rivers  which  flow  to  the  Black  Sea  are  : — the  Iris 
(Yealtil  Irmak),  with  iU  tributaries  the  Lycos  (Kclkit 
Iniuk),  which  rises  on  the  Armenian  plateau,  the 
CiK'kerck  Irmak,  which  his  its  source  near  Yuig&t,  and 
the  Tormkan  Bn.  The  Halys  (Kizil  Irmak),  the  largest 
rm-r  in  Asia  Minor,  with  its  tributaries  the  Deljje  Irmak, 
Cappwiox,  Which  flows  through  the  eastern  mrt  of 
Galatia,  ami  the  Gcuk  Irmak,  which  has  it*  sources  in  the 
mountains  above  Kastamfai  With  the  exception  of 
B4vag,  no  town  of  importance  lies  in  the  valley  of  the  Kizil 
irmak  throughout  its  course  of  over  COO  miles  The 
‘V"**"'1"  tl.e  I'l.ry^.u,  .ml 

after  many  changes  of  direction,  fulls  into  the  Black  Sea, 


at *out  80  miles  east  of  the  Bosporus  Its  tributaries  are 
the  Burnt k Su  (Tembrts),  which  has  it?  source  in  the 
( Murad  Dagh,  and,  after  running  north  to  Eskisliehi,  flows 
I almost  due  cost  to  the  Sakaria,  and  the  Enguri  .Su,  a lu  ll 
joins  the  Sakaria  a little  below  the  junction  of  the  i’nrak. 
To  the  Black  Sea,  about  40  miles  east  of  Krcgli.abo  flows 
i the  Biltaus  (Filiyos  Choi).  Into  the  Sea  of  >|j»nnoni  run 
I the  RhyndactiH  (Edrenos  Chai),  and  the  Muix-i-tus  (Sttanrlu 
Ohai),  which  unite  about  12  miles  from  the  sen.  Tic 
I most  celebrated  streams  of  the  Troad  an?  the  Gnwuctn 
(Bigfaa  Chili) lind  the  Scamander  (Mendcre Su), both rwig 
in  Mount  Ida  (Kaz  Dagh).  The  former  flows  to  the  S* 
of  Marmora  ; the  latter  to  the  Dardanelles.  The  ui<&t 
northerly  of  the  rivers  that  flow  to  the  iEgean  is  the  Cakar 
(Bakir  Clmi),  which  runs  past  Soma,  and  near  Frigancs, 
to  the  Gulf  of  Chanderli.  The  Harmus  (Cedis  Chw)  li u 
its  prineijad  sources  in  the  Murad  Dagh,  and,  receiving 
several  streams  on  its  way,  runs  through  the  vottunic 
district  of  Katakfkitumene  to  the  hn*d  fertile  volley 
through  which  it  flows  past  Mauisa  to  the  sea,  near  Lcfke. 
So  recently  as  about  1880  it  discharged  into  the  GuU  of 
Smyrna,  but  the  shoals  formed  by  its  silt-laden  waters 
were  so  obstructive  to  navigation  that  it  was  turned  lack 

into  its  old  l«L  Its 
principal  tributaries 
are  — the  llingim 

(Kum  Cfcsi),  which 

receives  the  waters 
of  the  Lycos  (Gear 
duk  Chai),  a*I  the 
Cogatnus  (Kujtt 
Choi),  which  in  its 
u]>|*er  course  is  wi*' 
rated  from  the  val- 
ley of  the  MfcawW 
by  bilks  Out  were 

crossed  by  the 
Roman  road  fro® 
I’fergaiuoa  tn 
dkea.  The  Caystttis 
(Kuchuk  Mtfidctr; 
flows  through  * fa’ 
tile  valley  beim-en 
M.  Troolus  awl  Mcs- 
wu  Mwml  gftgia  to  the  sew  W»f 

K|>bc»oa,  where  it.  silt  h« filled  up  the  port 
the  coast -line  between  2 and  3 miles.  T e ‘ _ 

( Mendere  Chai)  takes  its  rise  in  a celebrated  ‘ 

near  Dineir,  and  after  a winding  course  enters  ' . 

valley,  through  which  it  meanders  to  the  sea-  1 
have' Inn*  since  filled  up  the  harkmr*  of  *** 

verted  the  h-lauds  wliioh  prelected  them 
a swampy  plain.  It*  principal  tributaries  are  ' . 
the  Setuirus  (Banax  Chai),  and  the  Hippunu^  on  . 
lank.  And  on  the  left  l»nk  are  the  Lyons  (LhunU^ 
which  flows  westwards  by  CokMHB  through  a 1 ^ 

valley  that  affords  the  only  natural 
elevated  plateau  ; the  Ha  rj  tanus  (Ak  Chai),  an 
(China  Chai).  The  rivers  that  flow  to  the 
with  two  exceptions,  rise  in  Mount  Taurua,  an 
courses,  but  in  winter  and  spring  they  bring 
bodies  of  water.  In  Lycia  are  the  Indus  ( ere  ^ 
and  the  Xanthus  (Kshcn  Chai).  The  hunp  ) 1 .v^mri 
travereed  t.y  the  CVstru,  <Ak  Su),  .he  EuonMdou 
hu),und  the  Milas  (Mmavpit  Chai  I,  which.  » -"l  . j 
the  sea,  is  a broad,  deep  stream,  niiviguo e , , near 

miles.  The  Calycadnua  (Gcuk  So)  flow* 

Mflt,  and  enters  the  sea  a deep  rapid  river  * 

below  Selcfke.  West  of  Mut  it  w Join  * /ffmtgm 

stream  which  runs  below  Enuenek.  The  C> 
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Chai)  is  formed  by  the  junction  of  throe  .streams  that  rise  in 
Mount  Taurus,  and  one  of  these  flows  through  the  narrow 
gorge  known  as  the  Cilician  Gates.  After  passing  Tarsus, 
the  river  enters  a marsh  which  occupies  thu  site  of  the 
ancient  harbour.  The  Cydnua  is  liable  to  floods,  and  its 
deposits  have  covered  Homan  Tarsus  to  a depth  of  20  feet. 
The  Sants  (Sihiin)  is  formed  by  the  junction  of  the 
Karmalas  (Zamanti  Su),  which  rises  in  the  UzAn  Yaila, 
and  the  Sams  (Saris),  which  has  its  sources  in  the  hills  to 
tho  south  of  the  same  plateau.  The  first,  after  entering 
Mount  Taurus,  flows  through  a deep  chasm  walk’d  in  by 
lofty  precipices,  and  is  joined  in  the  heart  of  the  range 
by  the  Saris,  Before  reaching  the  Cilician  Plain  the  river  j 
receives  the  waters  of  the  Kcrkhun  Su,  which  cuts  through 
the  Bulgar  I high,  anil  opens  a way  for  the  roods  from 
the  Cilician  Oates  to  Konia  and  Kaisarieh.  After  passing 
Adana,  to  which  point  small  craft  ascend,  the  Sihun  runs 
south-west  to  the  sea.  There  are,  however,  indications 
that  at  one  period  it  flowed  south-east  to  the  Pyramus. 
The  Py ramus  (Jihun)  Inis  its  principal  source  in  a group 
of  large  springs  near  Albistan  ; but  before  it  enters  Mount 
Taurus  it  is  joined  by  the  Sogutli  Irmak,  the  Klmnuan 
Su,  and  the  Geuk  So.  The  river  emerges  from  Taurus, 
about  7 miles  west  of  Marasli,  and  here  it  is  joined  by  the 
Ak  Su  which  rises  in  some  small  lakes  south  of  Taurus. 
Tho  Jihun  now  enters  a remarkable  defile  which  separates 
Taurus  from  the  Giaour  Dagh,  and  reaches  the  Cilician 
Plain  near  Budrum.  From  this  point  it  flows  west,  ami 
then  south-west  post  Missis,  until  it  makes  a bend. to  dis- 
charge its  waters  south  of  Ayas  Bay.  The  river  is 
navigable  as  far  as  Missis.  In  tho  central  and  southern 
portions  of  the  plateau  the  streams  either  flow  into  salt 
lakes,  where  their  waters  pass  oflT  by  evaporation,  or  into 
freshwater  lakes,  which  have  no  visible  outlets.  In  the 
latter  cases  the  waters  find  their  way  beneath  Taurus  in 
subterranean  channels,  and  reappear  as  the  sources  of 
rivers  flowing  to  the  coast.  Thus  the  Ak  Gaul  supplies  | 
the  Cydnus,  and  the  Beishehr,  Egxrdtr,  and  Kwtel  lakes 
the  rivers  of  the  Pfctnphylian  Plain. 

Lake*. — The  salt  lakes  are  Tux  Geul,  which  lies  in  the 
great  central  plain,  and  is  about  00  miles  long  and  10  to 
30  miles  broad  ; Bnldor  Geul,  2900  feet  above  sea-level ; 
ami  Aji-tuz  Geul,  2C00  feet.  The  sweet  water  lakes  are 
Beishehr  Geul,  3770  feet,  a fine  sheet  of  water  30  miles 
long,  which  discharges  south-east  to  the  bog  h la  ItcuI  ; 
Fgirdir  Geul,  2850  feet,  which  is  30  miles  long,  and  noted 
for  the  abundance  and  variety  of  its  fish.  In  the  north- 
west jiortion  of  Asia  Minor  are  Isnik  Geul,  Abulliont  Geul, 
and  Muuiyas  Geul. 

Spring*. — Asia  Minor  is  remarkable  for  the  number  of  i 
its  thermal  and  mineral  springs.  The  most  important  are  : 
— Valova,  in  the  Ismid  sanjak ; Brosa,  Chitli,  Tcrje,  and  ! 
Eaki-shehr,  in  tho  Iirusa  ; Tnzla,  in  the  Karasi ; Cheshme,  ; 
Ilija,  Hiera polio,  and  AU-shehr,  in  the  Aidin ; Terri li  ; 
Hammam,  in  the  Angora ; Boli  and  Iskelib,  in  the  Kasta  j 
muni ; and  Khavsa,  in  the  Sivas  vilAyet. 

The  climate  is  varied,  but  systematic  observations  are 
wanting.  On  the  plateau  tho  winter  is  cold,  and  in  the 
northern  districts  there  is  much  snow.  The  summer  is  very 
hot,  but  tho  nights  are  usually  cool.  Oil  the  north  coast  , 
the  winter  is  cold,  and  the  winds,  sweeping  across  the  j 
Black  Sea  from  the  steppea  of  Russia,  are  acconqmnicd  by 
torrents  of  rain  and  heavy  falls  of  snow.  East  of  Sanisiin, 
where  tho  coast  is  partially  protected  by  the  Caucasus,  the 
climate  is  more  moderate.  In  summer  the  heat  is  damp 
and  enervating,  and,  as  Trebiznnd  is  approached,  the  vege- 
tation becomes  almost  subtropical.  On  the  south  coast 
the  winter  is  mild,  with  occasional  frosts  and  heavy  rain  ; j 
the  summer  heat  is  very  great.  On  the  west  coast  the 
climate  is  moderate,  but  the  influence  of  the  cold  north  , 


winds  is  felt  as  far  south  as  Smyrna,  and  the  winter  at 
that  place  is  colder  thau  in  corresponding  latitudes  in 
Europe. 

The  mineral  wealth  of  Asia  Minor  is  very  great,  but  few 
mines  have  yet  been  opened.  The  minerals  known  to  exist 
are — alum,  antimony,  arsenic,  asbestos,  baracide,  chrome, 
coal,  copper,  fullers  earth,  gold,  iron,  kaolin,  lead,  lignite, 
magnetic  iron,  manganese,  meerschaum,  nickel,  rock-salt, 
silver,  sulphur,  and  zinc.  The  vegetation  varies  with  the 
climate,  soil,  and  elevation.  The  mountains  on  the  north 
const  are  clothed  with  dense  forests  of  pine,  fir,  cedar,  oak, 
beech,  ifcc.  On  the  Taurus  range  the  forests  arc  smaller, 
and  there  is  a larger  proportion  of  pine.  On  the  west  coast 
the  ilex,  plane,  oak,  valonca  oak,  and  pine  predominate. 
On  the  plateau  willows,  j>oplara,  and  chestnut  trees  grow 
near  the  streams.  On  the  south  and  west  coasts  the  fig 
and  olive  are  largely  cultivated.  The  vine  yields  rich 
produce  everywhere,  except  in  the  higher  districts.  The 
apple,  pear,  cherry,  ami  plum  thrive  well  in  the  north  ; 
the  orange,  lemon,  citron,  and  sugar-cane  in  the  south  ; 
sty  rax  and  mastic  in  the  south-west ; ami  the  wbnit  lands 
of  the  Si vas  vilayet  can  hardly  be  MirpaMed.  The  most 
important  vegetable  productions  are— cereals  cotton,  gum 
tmgacanth,  liquorice,  olive  oil,  opium,  rice,  saffron,  salep, 
tobacco,  and  yellow  berries.  Silk  is  produced  in  large 
quantities  in  tlie  vicinity  of  Bnisa  and  A mania.  The  wild 
animals  include  bear,  boar,  chamois  fallow,  red  and  roe 
deer,  gazelle,  hymns,  ibex,  jackal,  lynx,  moufflon,  panther, 
wild  sheep,  and  wolf.  Amongst  the  domestic  animal*  are 
the  buffalo,  the  Syrian  camel,  and  a mule  camel,  bred  from 
a Bactrian  sire  and  Syrian  mother.  Large  numbers  of 
sheep  and  Angora  gnats  are  reared  on  the  plateau,  and  fair 
horses  arc  bred  on  the  Uztin  Yaila  ; but  no  effort  is  made 
to  improve  the  quality  of  the  wool  and  mohair,  or  tho 
breed  of  hones.  Good  mules  can  lx?  obtained  in  several 
districts,  and  small  hardy  oxen  are  largely  bred  for  plough* 
ing  and  transport.  Thu  larger  birds  are  the  bittern,  great 
and  small  bustard,  eagle,  franco! in,  goose  ; giant,  grey,  and 
red-legged  partridge  ; i«*lican,  pheasant,  stork,  and  swan. 
The  rivers  and  lakes  are  well  supplied  with  fish,  and  the 
mountain  streams  alxmnd  with  trout. 

History. — Asia  Minor  owes  the  peculiar  interest  of  its 
history  to  its  geographical  position.  “ Planted  like  a 
bridge  between  Asia  and  Europe,”  it  has  been  from  the 
earliest  period  a battle-ground  between  the  eost  and  the 
west.  The  central  plateau,  2500  to  4500  feet  above  the 
sea,  with  no  navigable  river  and  few  natural  approaches, 
with  its  monotonous  scenery  and  severe  climate,  is  a con- 
tinuation of  Central  Asia.  The  west  coast,  with  its  alter- 
nation of  sea  and  jiroinontory,  of  nigged  mountains  and 
fertile  valleys,  its  bright  and  varied  scenery,  and  its  fine 
climate,  is  almost  a |«rt  of  Europe.  These  condition*  are 
unfavourable  to  permanence,  and  the  history  of  Asia  Minor 
is  that  of  the  march  of  hostile  armies,  and  the  rise  and  fall 
of  small  states,  rather  than  tliat  of  a united  state  under 
un  indejiendent  sovereign.  At  a very  early  period  Asia 
Minor  appears  to  have  been  occupied  by  non- Aryan  triliea 
or  races  which  differed  little  from  each  other  in  religion, 
language,  and  social  system.  Since  1875  much  light  has 
lieen  thrown  u|*>n  one  of  these  races — the  “llittites  or 
! “ Svro- Cappadocians,”  who,  after  their  rule  had  passed 
j away,  were  know  n to  Hen* lotus  os  “ White  Syrians,'  and 
whose  descendant*  can  still  be  recognized  in  the  villages 
of  Cappadocia.1  The  centre  of  their  J*>wer  was  Bogbax 
Keui  (Plena),  east  of  the  llalys,  whence  roods  radiated  to 
the  harbours  on  the  Aegean,  to  Sinope,  to  Northern  Syria, 


1 Tbs  people,  Moslem  an- 1 Christian,  aw  pbysiraUj  «*  and I jHPJjmr 
\*  closely  related  to  the  modern  Armenians.  This  relation -hi] 
Uceahh;  lu  other  districts,  end  tho  whole  original  jopulatjon  of  Awa 
inor  has  been  characterised  » IVjIo- Armenian  or  Armeneld. 
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and  to  the  Cilician  Flain.  Their  strange  sculptures 
And  inscriptions  have  been  found  at  Bogh&z  Kcui, 
Euynk,  b raktin,  Ivriz,  and  other  places  between  Smyrna 
and  the  Euphrates  (see  Hittites,  in  the  ninth  edition 
of  this  work).  When  the  great  Aryan  immigration 
from  Europe  commenced  is  unknown,  but  it  was  dying 
out  in  the  1 1th  and  10th  centuries*  b.c.  In  Phiygia 
the  Aryans  founded  a kingdom,  of  which  traces  remain  in 
various  rock  tombs,  forts,  and  towns,  and  in  legends  pre- 
served by  the  Greeks.  The  Phrygian  power  was  broken 
in  the  9th  or  8th  century  b.c.  by  the  Cimmerians,  who 
entered  Asia  Minor  through  Armenia ; and  on  its  decline 
rose  the  kingdom  of  Lydia,  with  its  centra  at  Sardis.  A 
second  Cimmerian  invasion  almost  destroyed  the  rising 
kingdom,  but  the  invaders  were  expelled  at  last  bv 
Alyattes,  617  b.c.  The  last  king,  Croesus,  560-540 
B.C.,  carried  the  lioundaries  of  Lydia  to  the  Halys,  and 
subdued  the  Greek  colonies  on  the  coast.  The  date  of 
the  foundation  of  these  colonies  cannot  be  fixed ; but  at 
an  early  |«riod  they  formed  a chain  of  settlement*  from 
I rt'l  iizoml  to  Rhodes,  and  by  the  -ill  century  me.  some  of 
them  rivalled  tho  splendour  of  Tyro  and  Sidon.  Too 
jmlons  of  each  other  to  combine,  and  too  demoralized  by 
luzuty  to  resist,  they  fell  an  eas,  prey  to  Lydia; and  when 
the  Lydian  kingdom  ended  with  the  capture  of  Sardis  by 
Cyrita,  546  b.c.,  they  i»u»ed,  almost  without  resistance,  to 
1 ersta.  Under  Persian  rule  Asia  Minor  was  divided  into 
four  satrapies,  but  the  Greek  cities  were  governed  by 
Greeks,  and  several  of  the  tribes  in  the  interior  retained 
their  native  princes  and  priest  dynasts.  An  attempt  of 
the  Urecks  to  regain  their  freedom  was  crushed  500  B.C. 
but  later  the  tide  turned  and  the  cities  were  combined  into 
a league  for  defence  against  the  Persians.  The  weakness 
of  1 Cretan  rule  was  disclosed  by  tho  expedition  of  Cyrus 
and  the  Ten  Thoumnd  Greeks,  402  b.c.  ; und  in  the  fob 
lowing  century  Asia  Minor  was  subdued  by  Alezandcr, 
<)t>l  B.C. 

The  wars  which  followed  the  death  of  Alexander  gave 
Asm  Minor  to  Selencus,  but  none  of  the  Scleucid  kings 
wore  able  to  establisli  their  rule  over  tho  whole  peninsula 
Itliules  became  a great  maritime  republic.  An  independ- 
ent  kingdom  was  founded  at  Pergamos,  263  b.o.,  which 
,T'T,,t0  11  9ch®ol,of  aoulpture,  and  lasted  until 
Attalu*  III.,  133  b.c.,  made  the  Romans  his  heirs.  Rithynia 

TVnuZ,  T'  'ndcP™do,,t  and  Cappadocia  and 

Paphkgoum  tributary  provinces  under  native  princes.  In 

Sbul  I tho  ^lc'uid9  Antioch,  Apa- 

mea,  Attaleia,  Imodicea,  Selcuceia,  and  other  cities  as  centres 
of  commerce,  and  some  of  them  afterwards  played  an  ini 
portant  part  in  the  Hollenization  of  the1  country  and 

«ft^77P^d  °f„Chrl8ATitJ''  .,1Jurio8  ,Ue  M wntury, 

’ ™rtJl,n  Gttll“'  ,nbe9  orowi'd  the  lloslairus 
and  Hellespont,  and  established  a Celtic  power  in  Central 

Atl.  'rS  „Th,!y  WCT?  ‘-"“fined  by  the  victories  of 
Attains  L of  lergamos,  nre.  232  He.,  ton  district  on  the 
^ Wirius  an.1  Halys  to  which  the  name  Galatia  was 
applied  , and  after  their  defeat  by  Manlius,  J 80  b.c„  tliev 

d.T.'  t0r  “nty  of  Perga, nos  (see  Galatia). 

TIi  defeat  of  Antioohus  tho  Great  at.  Magnesia,  130 

not'un^Tl  {V?.  ‘ ‘“?r  “•  ,hcIn*rey  o{  Honu>  ’ i«  was 
forme  I 11  ( Uit  * llr'i  Roman  province,  Asia,  was 
the* rise  oM^T  “ P°  ‘7  “"d  in  Kovermuent  facilitated 
. , n*  ,of  Pontus  into  a formidable  power  under  Mhhra 

rdS»T  dri'"'‘ of  the  country  by  P,  , ™ 


I boundaries  were  often  changed ; and  about  a.d.  297,  in 
[ Diocletian's  reorganization  of  the  empire,  the  power  of  the 
groat  military  commands  was  broken,  and  the  prorinrea 
wore  made  smaller  and  united  in  groups  called  diocere*. 
A great  change  followed  the  introduction  of  Christianity, 
which  spread  first  along  the  main  roads  that  ran  north 
and  west  from  the  Cilician  Gates,  and  especially  along  the 
great  trade  route  to  Ephesus.  In  some  districts  it  reread 
rapidly,  in  others  slowly.  With  its  advance  the  mli* 
languages  and  old  religions  gradually  disappeared,  and  at 
last  the  whole  country'  was  thoroughly  Hellenized,  and  the 
people  united  by  identity  of  Language  and  religion. 

At  the  close  of  tho  6th  century  Asia  Minor  had  become 
wealthy  and  prosperous  ; but  centuries  of  jieaee  and  over- 
centralization  had  affected  the  moralt  of  the  j»oj>k  sul 
weakened  the  central  Government.  During  the  7th  century 
the  provincial  system  broke  down,  and  the  country  was 
divided  into  theme*  or  military  districts.  From  616  to 
626  Persian  armies  swept  uniinjwded  over  tbe  land, 
and  Chosroes  II.  pitched  his  caiup  on  the  shore  of  tbe 
Bosporus.  The  victories  of  Heraclius  forced  Chosrue*  to 
retire  ; but  the  Persians  were  followed  by  the  Arabs.  wh», 
advancing  with  equal  ease,  laid  siege  to  Constantinople, 
A.n.  668.  It  almost  appeared  as  if  Asia  Minor  would  he 
i annexed  to  the  dominion  of  the  Caliph.  But  the  tide  uf 
conquest  was  stemmed  by  the  iconoclast  emperors,  and 
the  Arab  expeditions,  excepting  thoso  of  Harta  er-ltashid, 

' 781  and  806,  and  of  el-Mot&sem,  838,  btxame  simply  |*rv 
datory  raids.  In  the  10th  century  tbe  Arabs  were 
j expelled.  They  never  held  more  than  the  districts  along 
j the  main  roads,  and  in  the  intervals  of  peace  tbe  country 
! rapidly  recovered  itself.  But  a more  dangerous  enemy 
! was  soon  to  apjiesar  on  the  eastern  border. 

In  1067  the  Selji'ik  Turks  ravaged  Cappadocia  and 
Cilicia;  in  1071  they  defeated  and  captured  the  Emperor 
Koniarms,  Diogenes;  and  in  1080  they  took  Nicaa.  One 
I branch  of  the  Seljtiks  founded  the  empire  of  Hum,  with 


its  capital  first  at  Nicasa  and  then  at  Ioonium. 
empire,  which  at  one  time  included  nearly  the  wnoie  us 
Asia  Minor,  with  jiortions  of  .Armenia  and  Syria,  passed 
to  the  Mongols  when  they  defeated  the  sultau  of  liiiin 
in  1243,  and  the  sultans  became  vassals  of  the  Great  Kh*n. 
; The  $cljuk  sultans  were  liberal  |«itroDS  of  art,  literature, 
and  science,  and  the  remains  of  their  public  buildings  and 
tomlis  are  amongst  the  moHt  beautiful  and  most  interestuig 
in  the  country.  The  march  of  the  Crusaders  aero* 
Minor  left  no  permanent  impression.  But  the 
j given  by  the  Latin  princes  to  tho  Armenians  in  Cilia* 
facilitated  the  growth  of  the  small  warlike  state  of  D®** 
I Armenia,  which  fell  in  1375  with  the  defeat  and  capture 
of  Leo  VI.  by  the  Momluk  sultan  of  Egypt.  The  Mongo 
were  too  weak  to  govern  the  country  they  hud  conquered, 

, and  tho  vassalage  of  tho  last  sultan  of  lium,  who  died  ib 
1 307,  was  only  nominal.  On  his  death  the  governors  u 
! his  western  provinces  drove  out  the  Mongols  ftDd^iUvxrrt^ 


their  indc)M;ndenco.  A contest  for  supremacy 
which  eventually  ended  in  favour  of  the  Osroanh  Turks. 
In  1400  Sultan  Bayezid  1.  held  all  Asia  Minor  west  of  t&e 
Euphrates  ; but  in  1 402  he  was  defeated  and  mode  prrn'uer 
by  Timur,  who  swept  through  the  country  to  the  rourea 
of  the  Aegean.  Ou  the  death  of  Tinuir  Osmauli  supremacy 
was  re-established  after  a prolonged  straggle,  which  c ^ 
with  the  annexation  by  Muhammad  II.  (14Lil-8l)of  hara 
mania  and  Trebizond,  and  the  alandonmeut  of  the  ^ 
the  Italian  trading  settlements  which  had  atudde  ' 
coast  during  the  13th  and  14th  centuries.  The  * 
history  of  Asia  Minor  is  that  of  the  Turkish^em f ore. 
The  most  important  event  was  tho  advance  ^ 

an  Egyptian  army,  under  Ibrahim  lAisha,  througn 
Cilician  Gates  to  Konia  and  Kutaya. 
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The  defeat  of  the  Emperor  Romania  (1071)  initiated  a 
change  in  the  condition  of  Asia  Minor  which  was  to  bo 
complete  and  hinting.  A long  succession  oF  nomad  Turkish 
tribes,  pressing  forward  from  Central  Asia,  wandered  over 
the  rich  country  in  search  of  fresh  pastures  for  their  flocks 
and  herds.  They  did  not  plunder  or  ill-treat  the  people, 
hut  they  cared  nothing  for  town  life  or  for  agricultural 
pursuits,  and  as  they  passed  onward  they  left  the  country 
Utre.  I -urge  districts  passed  out  of  cultivation  and  were 
aljaudoned  to  the  no inads.  The  peasants  either  became 
nomads  themselves  or  took  refuge  in  the  towns  or  the 
mountains.  The  Mongols,  as  they  advanced,  sacked  towns 
and  lai<l  waste  the  agricultural  binds.  Timur  conducted  his 
camiwigna  with  a ruthless  disregard  of  life  and  property. 
Entire  Christian  communities  were  massacred,  flourishing 
towns  were  completely  destroyed,  and  all  Asia  Minor  was 
ravaged,  From  these  disasters  the  country  never  re- 
covered, and  the  last  traces  of  Western  civilization  dis- 
appeared with  the  enforced  use  of  the  Turkish  language 
and  the  wholesale  conversions  to  Ialim  under  the  Osnwnli 
sultans.  The  large  increase  of  the  Greek  population  in 
the  western  districts,  the  construction  of  railways,  and  the 
growing  interests  of  Germany  and  Russia,  seem,  however, 
to  indicate  that  the  tide  is  again  turning  in  favour  of  the 
West. 

Population. — None  of  the  conquering  races  that  invaded 
Asia  Minor,  whether  from  the  east  or  from  the  west,  wholly 
exjjelled  or  exterminated  the  race  in  |K>ssession.  The 
vanquished  retired  to  the  hills  or  absorbed  the  victors. 
In  the  course  of  ages  race  distinction  hits  been  almost 
obliterated  by  fusion  of  blood ; by  the  complete  Helleni- 
zation  of  the  country,  which  followed  the  introduction  of 
Christianity  ; by  the  later  acceptance  of  Islam ; anil  by 
migrations  due  to  the  occupation  of  cultivated  lands  by  the 
nomads.  It  will  1*>  convenient  here  to  adopt  the  modem 
division  into  Moslems,  Christians,  and  Jews  : — (a)  Modem*. 
The  Turks  never  established  themselves  in  such  numbers 
as  to  form  the  predominant  element  in  the  population. 
Whore  the  land  was  unsuitable  for  nomad  occupation  the 
agricultural  imputation  remaim'd,  and  it  still  retains  some  of 
its  original  characteristics.  Thus  in  Cappadocia  thu  facial 
type  of  the  non-Aryan  race  is  common,  and  in  Galatia 
there  are  traces  of  Gallic  blood.  The  Zoibek*  of  the  west 
and  south-west  are  apparently  representatives  of  the  Carianz 
and  Lycians ; and  the  peasants  of  the  Black  Sea  coast  range, 
of  the  people  of  Bithyniu,  Pnphlagonia,  and  Pontua.  Wher- 
ever the  jieople  accepted  IiUm  they  called  themselves  Turks, 
and  a majority  of  the  so-called  “ Turks " belong  by  blood 
to  the  races  that  occupied  Asia  Minor  before  the  Seljrik 
invasion.  Turkish  and  Zaza-sj>eaking  Kurds  (see  KtVHtu- 
sn’AN)  are  found  in  the  Angora  and  Sivas  vilayets.  There 
are  many  large  colonies  of  Circassians  and  smaller  ones 
of  Noghai  Tatars,  Georgians,  Lazi*  Cossacks,  Albanians, 
and  Pomaks.  East  of  Boghaz  Keui  there  is  a compact 
population  of  Kizilbosh,  who  are  partly  descendants  of 
Shia  Turks  transplanted  from  Persia  and  partly  of  the 
indigenous  race.  In  the  Cilician  Plain  there  are  large 
settlements  of  Ansa  noli  who  have  migrated  from  the 
Syrian  mountains  (see  Syuia).  The  nomads  and  semi- 
nomad*  are,  for  the  most  jKirt,  representatives  of  the 
Turks,  Mongols,  and  Tatars  who  poured  into  the  country 
during  the  350  years  that  followed  the  defeat  of  Uomanus. 
Turkomans  are  found  in  the  Angora  and  Adana  vilAyets  ; 
Avshars,  a tribe  of  Turkish  origin  in  the  valleys  of  Anti- 
Taurus;  and  Tatars  in  the  Angora  and  Brtisa  vilAyets; 

^ uruks  are  most  numerous  in  the  Konia  vilayet.  They 
sjK?ak  Turkish  and  profess  to  be  Moslems,  but  have  no 
mosques  or  im.Ams.  The  Chcpmi  and  Takhtaji,  who  live 
chiefly  in  the  Aidin  vilAyet,  appear  to  be  derived  from  one 
of  the  early  races.  (0)  Ch  rut  ions.  The  Greeks  are  in 
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1 places  the  descendants  of  colonists  from  Greece  ; but  most 
| of  them  belong  by  blood  to  the  indigenous  race*  These 
fieople  became  “ Greeks  ” as  Wing  subjects  of  the  Byzan- 
tine empire  and  members  of  the  Eastern  Church  ; and  at 
the  present  day  every  Turkish  subject  who  belongs  to  the 
Orthodox  Church  is  officially  a “ Greek."  On  the  west 
coast,  in  Cappadocia,  in  Pontu*and  in  the  mining  villages, 
the  language  is  Romaic  ; on  the  south  coast  and  in  many 
mlaud  villages  it  is  either  Turkish,  which  is  written  in 
Greek  characters,  or  a Greco -Turkish  jargon.  In  ami 
near  Smyrna  there  are  large  colonics  of  Hellene* 
Armenians  are  most  numerous  in  the  eastern  districts 
where  they  have  been  settled  since  the  great  migration 
that  preceded  and  followed  the  Sdjiik  invasion.  In  Central 
and  Western  Asia  Minor  they  are  the  descendants  of 
colonists  from  Persia  and  Armenia  (see  Armenia).  (c) 
The  Jew*  lire  chiefly  on  the  Bos]K>ms ; and  in  Smyrna, 
Briisa,  and  other  western  towns.  Gypne* — some  Moslem, 
some  Christian  —are  also  numerous. 

In  the  absence  of  trustworthy  statistics,  only  the  follow- 
ing rough  estimate  can  be  given Moslems,'  6,800,000; 
Armenians,  560,000  ; Greeks,  780,000;  other  Christian* 
45,000;  Jews,  gypsies,  foreigner*  Ac.,  150,000;  total, 
8,335,000.  This  does  not  include  the  population  of 
the  islands— Moslem*  27,500;  Greek*  342,000;  other 
Christian*  3000 ; Jews  and  foreigner*  2000 ; total 
374,500. 

Administration. — The  modern  division  of  the  country 
and  the  present  system  of  administration  are  treated 
elsewhere  (see  Turkey).  The  modem  towns  rarely  occupy 
the  sites  of  the  ancient  citie*  a point  well  brought  out  by 
Ramsay  (Hi*L  Geoff,  pp.  82-88).  All  Turkish  subjects 
who  are  not  Moslems  must  belong  to  one  of  the  recognized 
millets  or  religious  communities— Armenian,  Greek, 
Jewish,  Latin,  Protestant,  Ac.  Thu  most  striking 
educational  feature  is  the  great  influence  for  goixl 
exercised  by  the  schools  and  colleges  of  the  American 
Board  of  Missions.  The  Greeks  and  Armenians  have 
good  schools  for  both  sexes. 

Tho  principal  manufactures  are : — Carpet*  rugs,  cotton, 
mohair  and  silk  stuffs,  soap,  wine,  and  leather.  Tho 
export*  are: — Cereals,  cotton,  cotton  seed,  dried  fruit* 
drug*  fruit,  gall  nuts,  gum  tragacanth,  liquorice  root,  maize, 
nuts,  olive  oil,  opium,  rice,  sesame,  sjiongc*  storax,  timber, 
tobacco,  valonea,  walnut  wood,  wine,  yellow  tarries,  carpet* 
cotton  yarn,  cocoons,  hide*  leather,  mohair,  silk,  silk 
stuffs,  rugs,  wax,  wool,  louche*  live  stock,  mineral*  Ac. 
Thu  import*  are : — Coffee,  cotton  cloths,  cotton  good* 
crockery,  dry  salterie*  fezzes,  glass-ware,  haberdashery, 
hardware,  henna,  iron-ware,  jute,  linen  goods,  manu- 
factured good*  matches,  petroleum,  salt,  sugar,  woollen 
goods,  yarns,  Ac. 

Communication*. — There  are  few  metalled  roads,  but 
on  the  plateau  light  carts  can  pass  nearly  everywhere. 
The  lines  of  railway  now  open  are; — (1)  From  Haidar 
PioiliH  to  Isrnid,  Eski-shchr,  and  Angora,  to  be  extended 
to  Kir-shohr  and  Kaisarich.  (2)  From  Mudania  to 
Britan.  (3)  From  Eaki-shehr  to  Aflfln  Kara-hissar  and 
Konia.  (4)  From  Smyrna  to  Mania*  Ala-shehr  and 
Aflun  Kara-hissar,  with  u branch  line  from  Manisa  to 
Soma.  These  lines  are  worked  by  the  German  Octet l- 
nr  haft  der  A natol  ieciicn  Ei*enh*thn.  (5)  From  Smyrna  to 
Aidin  and  Dineir,  constructed  and  worked  by  an  English 
company.  (6)  Monona  to  Tarsus  and  Adana.  The 
German  company  has  power  to  extend  its  system  to 
Baghdad,  but  thu  route  by  which  the  line  will  cross  the 
Taurus  has  not  yet  been  decided.  There  are  thus  two  com- 
] luting  routes — one  running  inland  from  Constantinople 
(Haidar  Pasha),  the  other  from  Smyrna.  The  first  is 
practically  connected  with  the  European  railway  system ; 


722 


ASKABAD  — ASSAM 


the  second,  with  the  great  sea  routes  from  Smyrna  to  Trieste, 
Marseilles,  and  Liver]K».L  The  right  to  construct  all 
railways  in  Armenia  ami  north-eastern  Asia  Minor  has 
been  conceded  to  Russia. 

Authorities.— Since  1870  Amu  Minor  has  been  visited  by  many 
travellers,  who  have  brought  hack  valuable  information  ; excavn-  | 
tions  have  been  carried  out  at  a few  places ; and  »l*cial  am-atioiw 
have  boon  studied  on  the  *|»t  by  qualitied  explorers  \aluabie 
ttaix-r*  hate  been  published  by  Ainltr-oD,  Bontulorf,  Bent,  Crwfout, 
Foil  cart,  IlcidUni.  Hicks,  Hogarth,  Myres,  lUnoay,  Sdiuohhanll, 
Smith,  Wil'On.  Ao,  io  the  fttWiiji  K.  G«*j-  Fooftjr,  Jmrl. 
UtUmit  Snr,-tf,  in  M ASVERo'a  lUtucil,  vola.  lit.  trv.  Jtc.,  tho 
American  Jonrn.  of  Arvhwcdogy,  Journal  of  Philology,  M\U.  *Us  j 
knis.  JL.  arch.  Inst,  At  hen.  AUL,  Pull,  dc  Corr.  Hellcnique,  j 
Wiener  VorlegelddUrr^  Ac.  Fuller  works  are CllANTUR,  E.  , 
Rteherches  avckMajquCS,  Mission  en  Capjxtdoeie.  Furis,  1898.—  t 
Cl-AKRE,  .T.  T.  “•  Investigations  at  A as  os"  in  Jour,  of  ArcJuil. 
/ml.  of  Africa.  IVwf.on,  1882- — CviSF.T.  La  Turjvu  d'Asit- 
I\ms/lS90.— Davis,  K.  J.  AtuUoliea.  Loud.,  1S74. — Life  i>t 
Asiatic  Turkey . Lond.,  1879.— HipschkelD-  “Yorhiuliger 
Hciwboricht " in  Berlin  Monatsbericht.  1 879. — • Houa BTU , D.  G. 
Wawleriiuj  Scholar  in  the  Levant.  Lond.,  1896.— -Humans  and 
PlCHSTKIN.  Jlciacn  ia  Klcioaxicn  u.  Simlsyrten.  Berlin. — 
Humans,  K.  Allertumer  v.  Uicrapolis.  Ilerl.,  1898. — Alter.  t». 
ftryamon  in  puba.  ILL  Mh*.,  BerL,  1895. — Lasckoronski,  C. 
SUi  lie  Patftphtjlu  us  u.  Pisidienx  Vienna,  1890.  — Murray. 
Handbook  for  Travellers  in  Asia  Minor,  k&.  Lond.,  1895. — 
Naumaxs.  Vom  Gddenen  Horn  eu  den  drs  EuphraL 

Munich,  1893.— rKHttOT  and  OiriLLAUMK.  Ex}4n.  Archl.  de  la 
Oalaiie.  Par.,  1802-72.  -I’RRROT  anti  CiUPtKZ.  Hid.  of  Art  in 
Phrygia,  Ac.  Lend.,  1392-— IlAMftAY,  W.  M.  Historical  Geography 
of  Asia  Minor,  in  Min.  jiajxtrs,  K.  G.  S.,  vol.  iv. — Church  in  the 
Jlo'aan  Empire.  Loud.,  I WS.— Cities  and  Bishopries  of  Phrygia. 
Oxford,  1893. — EUCLU-S  K.  Xvueelle  Geographic.,  vol.  ix.  Paris, 
1384.  -Steurkit.  Epigraphical  Journey  in  Asia  Minor;  Wolfe 
Expolilion  to  Asia  Minor.  Boston,  Mass,,  1888.— T"Manchek. 
MZur  hiarorbehen  Topographic  v.  KK-inasien  in  MittelaltiT,” 
in  Silzytngthtr.  d,  Akaa.  d.  ll'issms  h in  Wien,  1891. — ToiEll. 
Turkish  Arvicni'i  atui  Eastern  Asia  Minor.  Lond.,  1831.— Von 
Dtfcsr  uud  Aston.  “ Neue  Forsehun^n  iu  nortl  lichen  Klein-  i 
aaieu,”  in  V'crgiinzungsh'!'!,  118.  Pet.  M it.  Gotha,  1896. — Jensen.  | 
HUtiUr  nnd  A rmenier.  Strasbourg,  1898. — Von  LumHAN.  Be  ism 
insnduyst.  Klcinasien.  1888. — M AsrKt.0.  Hist^aneicnne.  3 vols. 
— Karl  Percy.  Antes  from  a Uiary  in  Asiatic  Turkey,  1898 ; 
Highlands  tf  Asiatic  Turley.  1901. 

Maps.  — KiEl'FRT.  Xoure.lU  carte  gituralc  des  provinces 
asiaUques  tie  F Empire  Ottoman.  Berlin,  1894. — Specialkarte  r. 
West- Kl' tnasien,  1890.  (c.  W.  W.) 

Askabad,  <>r  Askharad,  a town  of  Russian  Central 
Asia,  capital  of  t he  Transcaspian  province,  345  miles  by  mil 
6.E.  of  KniAnovod.sk  and  602  from  Knmarcand,  situated 
in  a small  oasis  of  the  same  name  at  the  foot  of  the 
Kopetdagh  range.  In  18K1  it  consisted  of  merely  500 
tents,  but  it  has  increased  rapidly  since  it  became  the 
chief  town  of  the  province.  It  has  three  Russian 
churches,  one  Armenian  church,  three  mosques,  a public 
library,  a progymnasium  for  boys  ami  another  for  girls, 
a technical  railway  school,  and  several  rharitable  insti- 
tutions. It  has  also  a daily  new«jittjier,  and  strikes  the 
traveller  by  its  relatively  good  hotels  and  shops.  Them 
are  several  cotton -cleaning  works,  as  also  tanneries,  brick- 
works, and  “mineral  waters”  factory.  The  trade  with 
Persia,  Merv,  and  Khiva  is  valued  at  £250,000  a year. 
The  population,  4000  in  1889,  was  19,428  in  1897. 

Asmara.  See  Eritrea. 

Asnieres,  a town  of  France,  department  of  Seine, 
arrondissement  of  St  Denis,  4 miles  S.W.  of  that  town,  on 
the  railway  to  Havre  and  the  river  Seine.  Th  town, 
which  has  grown  rapidly  in  recent  years,  is  a f ivourito 
boating-centre  for  the  Parisians.  The  industries  include 
the  manufacture  of  bicycles,  pianos,  trellis- work,  per- 
fumery, and  ifoat-building.  Population  (1881),  10,666- 
(1896),  23,931,  (comm.)  23,931  ; (1901 X 30,881. 

A8pen,  ;v  city  of  Colorado,  V.S.A.,  anti  capital  of 


Pitkin  county,  situated  in  the  western,  mounhunoiu 
portion  of  the  shite,  in  39’  12"  N.  lat.  and  106  49  V. 
long.,  in  the  valley  of  Roaring  Fork,  a branch  oi  the 
Grand  river.  The  site  of  the  city  is  level  und  its  plan 
is  regular.  It  has  two  railways,  the  Denver  and  Rio 
Grande  and  the  Colorado  Midland.  The  altitude  m 7853 
foot  The  surrounding  country  contains  many  nun*, 
principally  of  silver,  but  owing  to  the  di  jwtssion  iu  the 
price  of  this  nit  tal,  the  pmqenty  of  the  district  has  Wn 
seriously  affected.  Poimlation  (1890),  5108;  (1900), 
3303. 

Aspinwall.  See  Colon. 

Assab.  See  Eritrea. 

Assam,  a province  of  British  India,  under  die 
administration  of  a chief  commissioner,  situalcd  on 
the  extreme  north-cast  frontier,  l*eing : alnKJ»t  surroanded 
on  two  sides  by  semi-independent  tribes  The  a*  mr 
trative  headquarters  are  at  the  station  of  'n 

the  Khui  Hills.  As, am  U naturally  divided  into 

distinct  tract*:  firet,  the  valley  of  the 
where  that  river  force*  it*  way  through  the 
range  U.  where  it  debouches  on  the  plain  of  hotUan 
Bengal  To  this  tract  alone  is  the  name  of  Assam  rtn i 
applicable,  being  derived  from  the  Ahem  dynasty  which 
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fonmrrly  ruled  here,  and  hero  alone  i*  the  A ^ ^ 
language  spikcn.  The  second  tract  is  • 0j  ^ 

Surm-t  or  lhirak,  which  1*  really  an  i ^^,wr,.ri 

Bengal  delta,  enclosed  by  hills  on  **“*..■„  0(  , icn» 
these  two  vidleys  lies  the  third  tract,  t tnbc*, 

,>f  Mil  ranges,  inhahiteel  by  a number  of  Mereii  ^ ^ 
entirely  unconnected  with  either  the  , north  a»> 

Bengalis.  There  is  still  a border  llne  ^ is 
the  oast,  beyond  which  only  eague  p1'  ](J  ,,,0^ 

exercised.  Tho  Southern  Lndnu  IlilU  wire  o(  ^ 
province  in  I8W.  The  numerone  dcmoerati  ^ 

Khaai  Hills  enjoy  a certain  »****«  ' lvU,  is 
The  native  state  of  Manipur,  on  the  MOUionelly 
subordinate  to  Assaui.  Frontier  akug  ik 

ariwj  wi,i,  the  Akas,  Dafhus  Ahora ^ 
northern  border,  arising  out  of  raids  in  UUluiii* 

A military  expedition  had  to  bo  •en^  a£a11  * 
iu  the  winter  of  1899-1900. 

Pt’liulalivH. — Tie*  following  tsWa  r '’i1,';' V”  "l"k ^er:1 .»«  of 
of  the  several  dUtricts  of  Arasm.  srverctino 
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Divisions. 

Districts. 

Arm 

Number  o f 

Population,  Ousus  of  1591. 

Density  of 
Population  to 
Square  Mile. 

M.lr*  ' 

Villa#**. 

Malm. 

Female*. 

TbUl. 

Surma  Valley. 

Carhar  Plains  . 

2,472 

039 

194,373 

173,169 

367,542 

149 

Svlhot  .... 

5,414 

6,520 

1,100,938 

1,053,055 

2,154,593 

398 

7,sf« 

7,159 

1,205,311 

1,220,824 

CJ 

fj 

iV 

316 

Brahmaputra  Valley 

Goal  para  .... 

3.K.I 

1,100 

236,629 

215,071 

452.304 

" 1,4 

Kamrup  .... 

3.660 

1,567 

321,029 

313,220 

634,219 

173 

Darrang  .... 

3.418 

1,117 

161,381 

140,380 

307,761 

90 

NuWgOUg  .... 

3.258 

910 

177,791 

166,350 

344.141 

106 

Silmagar  .... 

2,855 

1,309 

240,995 

216,279 

4.-.7/J74 

ICO 

Lakhunpur 

3,724 

783 

130.404 

117,619 

254,053 

08 

20.809 

6,786 

1,274,229 

1,175,553 

2,449,782 

117 

Hill  Districts . 

North  Cacliar  . 

1,723 

210 

9,300 

9,635 

18,911 

10 

Garo  Hills 

3.270 

1,005 

61,313 

60,357 

121,670 

37 

Khasi  and  Jaintia  llills  . 

6,041 

1,330 

94,606 

108,293 

167.Mil 

33 

Nag*  Hills 

5,710 

641 

62,199 

00,668 

122,807 

21 

North  Lusliai  (civil  and 

) 

1 t 

2,014 

2,014 

militant 

> 3,500 

North  Luahai  (estimated) 

) 

1 25 

20,667 

20,923 

41.590 

1 

20,249 

3,215 

250,135 

254,881 

505,016 

25 

Grand  total 

49,004 

17,160 

2, *19,875 

2,657,258 

5,476,933 

Siu^e  1881  (he  population  increased  by  11  por  cent.,  which 
cannot  Lie  consider* J a high  rat*  when  we  take  into  consideration 
the  largo  amount  of  waste  Uni  and  also  the  continuous  inningra- 
tion  of  tea  coolies.  Clarified  according  to  religion,  Hindus 
numbered  2,997,072,  or  Z*-*  '7  per  cent,  of  the  total  jMipulatmn  ; 
M.»h'«nrm  d ui>  numbered  1,483, 97*1,  or  27  {«r  cent.  ; Christians 
numbered  10,811,  or  *111  per  cent.  ; aboriginal  tribes  numlxred 
969,765,  or  177  percent,  ; Buddhists  namliercd  9065,  or  *16  per 
cent,  ; and  ‘‘others,"  122.  The  Mahommedan*  are  mostly  found 
in  the  two  old  Bengal  districts  of  Sylhct  and  Ooalmra ; the 
Christians  in  the  Khasi  and  Jaintia  llills,  where  the  Welsh 
Calvinist  ic  Missiuu  lias  been  most  successful.  Euixqieana  numbered 
1087  and  Kuraaians  392,  having  1-1,705  for  native  converts. 

The  provisional  figures  for  the  ix-usu.5  of  1901  returned  the  total 
population  of  Assam  as  6,122,201,  including  283,957  for  Manipur 
and  82,341  for  the  Luahai  Hills,  neither  of  which  was  comprised 
in  the  census  of  1891.  Inducting  this  additional  area,  th«  rate 
of  increaM.*  for  tho  province  U 6 |*x  cent.,  compared  with  11  ]«r 
Cent,  for  the  previous  decennial  period.  Thu  increase  is  confined 
to  the  tea  districts.  The  lower  district*  of  the  Brahmaputra 
valley,  which  have  sutb  red  severely  from  a fatal  form  of  fever, 
show  a heavy  decrease. 

Agriculture.  The  greater  part  of  the  two  district*  of  Sylhct 
and  Godpara  were  p rnuiiuntly  settled,  with  tho  rcHt  of  Bengal. 
The  Brahmaputra  valley  has  a tumjwirary  settlement  of  it*  own 
known  as  Muuznicuri,  ih«  averagi*  incidence  of  assessment  being 
about  Hp.2:8:0  per  acre.  Agricultural  statistics  an*  coufiued  to 
tho  temporarily  settled  tm-t.  In  1897-9$,  out  of  a total  culti- 
vate! area  of  2,472,734  acres,  no  hss  than  1,014,21*2  jo- res 
wer*  under  rice,  which  is  everywhere  the  staple  crop,  310,820 
acres  under  tea,  and  169,223  acres  under  mustard.  Jute  is 
grown  to  s^me  extent  iu  Svlhet  and  Goal  para.  The  Brahma- 
putra valley  does  u>t  produce  mifficient  nee  for  its  own  con- 
sumption, large  quantities  being  imported  to  feed  the  tea 
coolies. 

Tea  Plantations.  —Tea  is  the  staple  industry  of  Assam,  in  both 
the  Brahmaputra  and  the  Surma  valleys.  The  following  table 
shows  the  progress  of  tho  industry  at  various  years  between  18S3 
and  1897 

Statistics. 


Tsar. 

Amu  iiimUt 
Mature 
Plants. 

Ana  under 

Immature 

Plants. 

Ann  -)f  T«*» 
Uanteos. 

NuutU-r  of 
Adult 
Labourers. 

Number  <i# 
J,*Voj«r<i 
per  100  Acres 

1833 

Acre*. 

101.707 

Acre*. 

27,746 

Acres. 

923,664 

163,739 

81 

1890 

200.658 

30,361) 

994,497 

250,113 

108 

1895 

234,909 

41,105 

995,737 

334,298 

121 

1890 

247,655 

263,313 

44,254 

47,337 

968,81>5 

300,JriO 

125 

1397 

1,014,017 

402,205 

129 

Tho  following  table  give*  the  Ktatistic#  of  tho  tea  industry, 
according  to  districts,  for  1897,  which  was  not  a very  prosperous 

year:— 


District. 

X timber 

of  I’m 

GaitteM. 

Total  Area 
oi  CUnlcsis. 

Area  aielef 
Mature  au#l 
Immature 
Plan  La. 

Total  VirW. 

net. 

turn 

Acre. 

Cachar 

191 

Acres. 

252.6851 

Acre*. 
01.1 90 

IK 

22,031,593 

ft 

400 

Sylhct 

137 

150,614 

70,200 

2d, 153.10S 

474 

| Khasi  Hills . 

1 

100 

30 

4,000 

133 

Goalpara 

» 

852 

410 

140.798 

371 

Kamrup 

31 

18,785 

5,873 

753,228 

132 

Darrang 

89 

108,067 

33,964 

11,154,300 

407 

NowKoag  . 

50 

49.884 

12,659 

4,019,795 

355 

Siboagar 

171 

231.476 

70,644 

21,021,294 

391 

Lakhimpur  . 

149 

171,657 

65,560 

18,966,099 

399 

Total  . 

822 

1.014,017 

310,550 

107,260,332 

40$ 

In  1897  the  avenge  price  per  R*  was  11.0:5:11  (say  6d. ) in  tho 
Surma  valley,  and  R 0:7:8  (say  7 Id.)  in  the  Brahmaputra  valley. 
Tho  labour  required  on  the  tea  gardens  is  almost  entirely 
imported,  a*  tho  natives  of  tho  province  are  too  prosperous  to 
do  sui'h  work.  The  importation  of  coolies  is  controlled  by  an 
elaborate  system  of  legislation,  which  nrovidc*  for  the  registration 
of  contracts,  the  mediial  insist  ion  ot  coolies  during  the  journey, 
and  supervision  over  rates  of  pay,  Ac.,  on  the  gardens.  A revised 
Immigration  Act  for  Assam  was  parsed  by  the  Viceroy's  council 
in  March  1901.  In  1897  the  mean  annual  strength  of  the  labour 
force  wa*  630,107,  of  whom  227,902  were  children.  The  total 
number  of  adults  at  the  end  of  the  year  was  399,975,  of  w hom 
195,287  were  women.  In  1897  the  total  immigration  was  95,931, 
compared  with  81,115  in  the  preceding  year,  and  with  30,080  in 
1890.  This  large  increase  is  ascribed  mainly  to  the  famine  in  tho 
recruiting  tracts,  but  partly  to  the  demand  for  additional  labour 
on  tho  tm  gardens.  The  mortality  among  the  coolies  during 
the  journey  waa  high,  owing  to  an  outbreak  of  cholera  ; nod  the 
death-rate  on  the  garden*  was  also  high — 41*4  per  thousand, 
compared  with  32  in  the  preceding  year. 

Mi nerals.  — The  mineral  products  of  Assam  include  coal, 
petroleum,  and  limestone.  The  most  valuable  coal-mines  are  at 
the  head  of  the  Brahmaputra  valley,  in  the  neighbourhood  of 
Makum,  which  is  connected  by  railway  with  Dibrugarti  on  the 
river.  The  coal  is  the  beat  found  in  India  ; it  is  largely  used  for 
local  purpose*,  and  is  also  exported  to  Bengal.  In  1897  the  out- 
put was  197,499  tons,  yielding  to  the  Government  a revenue  of 
R*. 33, 065.  In  tho  same  neighbourhood  are  oil  field*,  yielding 
kerosene  and  paraffin.  In  1897  tho  output  was  222,077  gallons. 
Coal  is  also  found  in  the  Naga  and  the  Khasi  Hills.  The  lime, 
stone  of  the  Khasi  Hill#  is  largely  exporter!  to  Bengal.  In 
1896-97  the  total  out-turn  was  1,630,000  mannds,  yielding  to 
the  Government  a revenue  of  Ks.  18,000. 

Jfot/trcv*. — Assam  is  still  unconnected  with  the  general  railway 
system  of  India,  ami  the  Brahmaputra  valley  entirely  depend# 
upon  communications  by  steamer.  The  Assam- Bengal  railway 
is  intended  to  run  from  the  seaport  of  Chittagong  to  the  btirroa 
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valley,  and  thence  across  the  hills  to  Dibrugarh,  at  the  head  of 
the  Brahmaputra  valley,  with  a branch  to  Gauhati  lower  down 
the  Brahmaputra.  The  hill  section  of  thin  line  has  been  found 
exceedingly  difficult  of  construction,  and  extensive  damage  was 
done  by  the  earthquake  of  1897.  Tins  railway  is  financed  by  the 
Government,  though  worked  by  a company,  *»d  therefore  ranks 
a*  a state  line.  Up  to  the  end  of  1898  the  total  length  ojkjii  for 
traffic  was  379  miles  ; the  gross  earnings  in  that  year  were 
Rx.  130,812,  and  the  working  expense*  Rx.  125,357.  There  are 
several  shurt  lines  of  light  railway,  or  tramway,  in  the  province. 
The  most  important  ia  the  Dibru-Sndiya  railway,  at  the  head  of 
the  Brahmaputra  valley,  with  a branch  to  the  coal  fields.  Its 
length  is  78  miles;  iii  1898  it*  gross  earnings  amounted  to 
Kx.78,141,  and  the  working  expenses  were  Rx. 4 9,894. 

Trade. —The  external  trade  of  Assam  ia  conducted  partly  by 
steamer,  partly  by  native  boat,  and  to  a small  extent  by  rail.  In 
the  Brahmaputra* valley  steamers  carry  aa  much  as  S6  per  cent,  of 
the  exports,  and  94  per  cent,  of  the  imports.  In  the  Surma  valley 
native  boat*  carry  alwut  43  per  cent,  of  both.  In  1897-98  (which 
was  a bad  year,  owing  to  the  earthquake  and  a poor  tea  crop) 
the  total  export*  were  valued  at  K*. 5,33,00,000,  of  which 
Rs.3, 13,00,000  came  from  the  Brahmaputra  and  K*. 2, 20, 00, 000 
from  the  Surma  valley.  The  chief  items  were  tea  (R*,3, 52,76, 000), 
rice  in  the  husk,  oil-seeds,  tea-seed,  timber,  coal,  and  jute.  The  im- 
ports (excluding  treasure)  were  valued  at  Rs.4, 04, 00,000,  of  which 
iU.2, 14,00, 000  went  to  the  Brahmaputra  and  Rs.  1,90,00,900  to  the 
Surma  valley.  The  chief  items  were  cotton  piece-goods,  rioe  not 
in  the  hu.sk,  sugar,  grain  and  pula*,  salt,  iron  and  steel,  tobacco, 
cotton  twi»t  and  yarn,  and  brass  and  oopper.  No  less  than  three- 
fourths  of  the  total  trade  is  conducted  with  Calcutta.  The  trail* 
frontier  trade  is  insignificant ; ami  most  of  it  is  conducted  with 
the  Bengal  state  of  Hill  Tippevmh.  In  1S97-98  the  total  import* 
were  valued  at  Ks. 6.70,600,  and  the  exports  at  R.s.3, 03,236. 

Government. — The  administrative  staff  for  the  province  of 
As&aiu  consists  of  a chief  commissioner,  appointed  by  the 
governor-general,  who  is  assisted  by  a secretary,  an  asMixtant- 
eoefetary,  and  a jreraonal  aswiatant ; a district  and  sessions  judge 
for  Sylhet,  who  is  also  sessions  judge  for  Cachar;  a judge  and 
commissioner  for  the  Brahmaputra  valley ; a conservator  of 
forest* ; a principal  medical  officer,  who  is  also  sanitary  commis- 
sioner ; a director  of  public  instruction ; a director-general  of 
police  and  jails,  who  is  also  inspector-general  of  registration, 
commissioner  of  excise,  and  superintendent  of  stamps  ; a director 
of  land  record*  and  agriculture,  with  an  assistant ; and  thirteen 
deputy  commissioners.  The  total  number  of  civil  and  revenue 
courts  is  68,  and  of  criminal  courts  102.  The  total  strength  of 
the  police  force  consisted  in  1897  of  2833  military  police,  2253 
civil  police,  and  6993  rural  |M>lice.  The  proportion  of  civil  i*>lice 
was  one  man  to  19  square  miles  of  area  and  to  2356  of  population. 
The  daily  average  number  of  prisoners  in  jail  during  1897  was 
1499.  Tin?  total  number  of  municipalities  is  14,  only  one  of 
which  (Sylhet)  lias  a fiopulauun  exceeding  10,000.  In  1597-0S 
the  aggregate  municipal  income  was  51,819,  of  which 

R*.  90, 1 86  was  derived  from  rates  and  taxes,  and  Ka.88,844  from 
Government  contributions.  There  are  ly  local  WnU,  with  an 
aggregate  income  of  Rx.  1*2,28,131,  of  which  Ra.6,46,000  was 
don  rod  from  rates.  Of  the  expenditure,  64  per  cent,  was  devoted 
to  public  works,  18  per  cent,  to  education,  and  8 jrer  cent,  to 
medical.  In  1897  the  military  force  in  Assam  consisted  of  three 
battalions  of  Gurkhas,  one  of  which  was  station'  d in  Manipur, 
and  one  regiment  of  Bengal  infantry.  In  addition,  there  are 
three  volunteer  corps  : the  Shillong  Itillos  (66  strong),  the  Assam 
Valley  Light  Horse  (373  strong),  and  the  Surma  Valley  Light 
ll«r»«  (350  strong). 

The  net  revenue  and  expenditure  of  Assam  for  1897-98-in  tens 
of  rupee*  (Rx.),  distributed  under  the  three  heads  of  ini]M*ria1, 
provincial,  and  local,  wan  a*  follows— net  revenue:  im]>crial, 
Kx.  416,626  ; provincial,  Rx. 660, 100  ; local,  Rx. 63,653  ; total, 
Kx.  1,140, 679.  Net  expenditure : imperial,  Rx. 62,51 7 ; provin- 
cial, Rx. 631,468  ; local,  Kx.92,585;  total,  Rx.  7 86.570.  Surplus: 
imperial,  Rx.354,109;  provincial,  Rx.28,682;  local,  Rx.  -28,632: 
total,  Rx. 351, 109,  During  the  previous  ten  year*,  the  gross  land 
revenue  increased  from  Ux.429,936  to  Rx. 696, 123.  excise  from 
Rx. 210, 297  to  Rx.276,701,  and  stamps  from  Rx. 78,683  to 
Rx.  87,061. 

Education, — The  following  table  gives  the  chief  statistics  of 
education  in  Assam  for  the  three  quinquennial  yean,  1686-87, 
1891-92, . and  1896-07.  The  figures  show  steady  progress,  the 
rate  of  increase  losing  considerably  higher  than  Tor  India  gener- 
ally. If  wo  compare  the  numlier  of  pupils  with  the  estimated 
| population  of  school-going  age  (15  percent,  of  the  total  liopula- 
tion),  the  increase  ha*  Wo  from  9‘5  to  127  per  cent.  Taking 
girls  alone,  the  number  at  school  increased  from  6136  in  1691-92 
to  8276  in  1896-97,  or  by  no  less  than  61  per  cent.  ; while  the 
proportion  to  the  female  population  of  school  going  age  rose 

. mJ?,t°  21  P**  tN'n*-  Thia  improvement  is  rnainlv  duo  to 
the  Welsh  missionaries  in  the  Khasi  Hill*. 


186fr8:. 

1MU-W.  j 1B9447. 

KdioaU.  Piipfla 

SclioeU. 

1‘uplla.  8c4iooU. 

1‘Bplli. 

Colleges  . 
Secondary 
schools 

Primary  acliools 
Special  school* 
Private  institu- 
tions 

ill  | 10,574 

1,915  53,801 
16  529 

245  j 4,826 

112 

2,361. 

25 

298 

...  1 i 
10,353;  137 

66,913  3,046 
6 15  4 : 

5,737  309 

27 

11,623 

81,267 

743 

6.881 

I Total . 

2,289  j 69,780 

83,638  ; 3,534 

11 

Earthquakes.— Assam  is  liable  to  earthquakes.  By  far  th* 
severest  shock  know  n iB  that  which  occurred  on  the  evening  oJ 
12th  June  1897.  The  area  of  thi*  seiauiic  disturbance  **UwM 
over  North-Eastern  India,  freuu  Manipur  to  Sikkuu;  but  ih« 
focus  was  undoubtedly  in  the  Khasi  and  Garo  Hill*.  Ia  tjw 
station  of  Shillong  every  masonry  building  was  levelled  to  the 
ground.  Throughout  the  country  bridge*  were  shattered,  nw.i 
were  broken  up  like  ploughed  field*,  and  the  beds  of  river* 
dislocated.  In  the  hills  there  were  terrible  ■“» 

wrecked  the  little  Chcrrapunji  railway  and  caused  6»XI  death- 
The  toul  mortality  recorded  was  1542,  including  two  Europrew 
»t  Shillong.  The  damage  done  to  public  property  is  <*"*»"[ 
at  Ks.50.00,000.  On  the  Aunm-Bcngal  railway  alow  the  roit 
of  repairs  was  Its.  13,84,000.  (j-  *• 

Assay  i ng.-In  its  restricted  sense  the  term  assaying 
is  applied  to  the  determination  of  the  amount  of  guM  or 
silver  in  ores  or  alloys;  but  in  this  article  it  will  be  wm 
in  its  wider  signification,  and  will  include  a description  cd 
the  methods  for  the  quantitative  determination  of  thwc 
elements  in  ores  which  affect  their  value  in  metallurgi 
operations.  It  would  be  ini|*o*sible  to  give  m detail  «« 
all  the  precautions  necessary  for  the  successful  upc 
methods,  and  the  descriptions  will  therefore  hecontioea 
to  tho  principles  involved  and  the  general  manner  m 
which  they  arc  applied  to  secure  the  desired  results. 

Gold  and  Silver. -On*  containing  gold  or  aim  .JJ* 
variably  assayed  in  th*  dry  way  ; that  m,  by 
fluxes*  and  ultimate  separation  ol  the  elements  b the  ( 

One  of  the  customs  which  has  grown  out  of  our 
weights  ia  the  form  of  statement  of  the  results  <£«**■ 
stead  of  expressing  the  amounts  of  gold  and  sibtr  « 1 ^|1R 

the  weight  of  ore.  they  arc  expressed  m ounces Mte  tte  tej.  m 
ounce  bring  tire  Troy  ounce  and  the  ton  that  u.  10K* 

piunds.  To  simplify  calculation  and  to  enable  the  . . ^ 

the  metric  system  of  weights  cm ] Joyed  in  all  chem  fapd. 

the  ' awav  ten”  (“A.T.  =29,166  grammes)  hoa  wen  an * 
which  beara  the  same  relation  to  the  ton  of  „f 

one  milligram  doc*  to  the  Troy  ounce  ; when ■ • J|W  m 

ore  Is  used,  each  milligram  of  gold  or  silver  fou  I 
ounce  to  the  ton.  . . f 4tr,  fir#i*tiea*. 

The  assay  of  an  ore  for  gold  or  silver  consuls  eft  F ^ 
In  tire  first  the  gold  or  silver  is  made  to  combirre  or  . 
metallic  lead,  th*  other  constituent*  of  the  o .f  ^jtaisuff 
from  the  lead  os  slag.  In  the  w-cond,  the 'had  or  silver  button 

tho  gold  or  silver  is  cupelled  and  the  resulting  gold  . ^ in 

is  weighed.  The  second  operation  has  ^ no;  1* 

the  ninth  edition  of  this  work  (vol.  ii.  a W ,wo 
further  considered.  The  first  is  conducted  in  j^fioitloo 
known  respectively  a*  the  crucible  method  ftI.' . rtmt»jiiiB* 
method.  Tire  crucible  method  is  genera  By  “ The 

gold  in  small  amounts  and  for  certain  classes  < *f~4  . ^ i c 

amount  Of  ore*  taken  for  assay  is  g-neni.ly  one-lreii  , * 
very  low  grade  ores  one.  two,  and  sometimes  ,,  . -r  "is the 
are  'used.  In  the  aeon  float  ion  method  one-tenth  « » '.w  result 

amount  commonly  taken.  While  in  B>th  metb<  ,j*,  Kcrifi- 
is  Bought,  the  means  employed  are  quite  difftrMit-  „ w ^ (,f 
cation  method  the  oro  is  mixed  in  the  sconfi  ( , lt  rtf  rraoulshd 
burned  clav)  with  from  ten  to  twenty  time*  iw  wev»x  iB, 

metallic  bad  (test  lead) and  a little  borax  «!***>  ^ melt* 

muffle,  the  front  of  which  is  at  first  ploacd.  w ^ ^[4, 

and  begiM  to  oxidize,  the  lead  oxide  or  m«arK  • v,;R  con- 
combine*  or  di wolves  the  noil-metallic  and  -.l  {jie  l»mi. 

stituents  of  the  ore,  while  the  gold  and  -.  ^rilicr,  th' 

As  the  slag  thus  formed  flows  off  to  the  ««*•■*  f g,  |lif 

aasav  cleura  ami  the  melted  metallic  bad  *°rni  .v ' ut  «f 

middle.  The  door  of  the  muffle  ia  then  opened  ana  ]p#li  ,hfla 
air  which  iB  drawn  over  the  scoritrer  rapidly  When  the 

the  ineltrd  litharge  gradually  close*  over  the  • miurv 

“ eye  " ha*  quite  JUnpp-arcd  the  door  ia  closed  and  tl.e  ten  p 
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rained  to  make  the  slag  very  liquid.  The  scorificr  is  taken  from  the 
niulH'i  m a pair  of  tongs  and  the  content*  poumt  into  a mould,  tho 
lead  forming  a button  in  tho  bottom  while  the  slag  float*  on  ton 
When  cold,  the  contents  of  tho  mould  are  taken  out  and  the  lead 
button  hammered  into  the  form  of  a cube,  the  slag,  which  is  classy 
and  brittle,  separating  readily  from  the  metal,  which  is  then  remdV 
for  cupel  ladon.  lu  the  crucible  method  the  ore  is  mixed  with  front 
once  to  twice  ita  weight  of  flux,  which  varies  in  composition,  hut  of 
whtch  the  following  may  he  taken  as  a type 

Sodium  bicarbonate  . . . , 8 parts. 

Potassium  carbonate  . . , ,*» 

Powdered  borax  . 4 ' 

Flour 

Litharge  . . , . 4 . 0 ” 

The  mixture  i»  chund  into  a round  clqr  crucible  from  100  mm.  to 
12*»  mm.  high,  and  heated  either  in  a muffle  nr  in  a crucible  furnace 
at  a gradually  increasing  heat  for  forty  or  fifty  minutes.  At  the 
expiration  of  this  time,  when  the  charge  should  l»e  perfectly  liquid 
and  in  a trawiuil  state  of  fusion,  the  crucible  is  removed  from  tho 
furnace  and  the  contents  are  poured  into  a mould.  Tho  resulting 
lead  button  hammered  into  aliape  and  carefully  cleansed  from  slag  is 
ready  for  tlie  cupel.  If  the  button  ia  too  large  for  cupellation,  or 
if  it  is  haul,  it  may  Ihj  scorified  either  alone-  or  mixed  with  test 
lead  before  cupellation.  The  diameter  and  amount  nf  the  flux 
necessarily  dojwnd  u]wn  tho  character  of  the  ore,  the  object  being  ! 
to  concentrate  in  the  lead  button  alt  the  gold  and  silver  while  dis- 
solving and  carrying  off  in  the  sing  the  other  constituents  of  the  ore. 
Under  the  most  favourable  conditions  there  is  a alight  loss  of  gold 
and  silver  in  the  fusion,  the  scorification,  and  the  cupeUation,  both 
by  absorption  in  the  slag  and  by  actual  volatilization  and  abeorp- 
tion  in  the  cupel.  In  ores  containing  much  copper,  this  metal  is 
largely  concentrated  in  the  leia^i  button,  making  it  hard  and  necessi- 
tating nqtcated  scori  fixations,  and  in  some  rases  a preliminary 
removal  of  the  copiwr  by  solution  of  the  ore  in  nitric  acid.  This 
leaves  the  gold  in  the  insoluble  residue,  which  is  filtered  off,  and  the 
silver  in  the  solution  is  thrown  down  by  hydrochloric  acid.  The 
resulting  precipitate  of  silver  chloride  is  filtered,  and  the  residue 
and  the  precipitate  are  scorified  together.  Ores  containing  much 
arsenic  or  sulphur  arc  generally  roosted  at  a low  heat  and  the  away 
is  made  on  the  roosted  material. 

Lead. — The  “dry’*  or  fire  away  for  lead  is  largely  used  for  the 
valuation  of  lead  ores,  although  it  is  Ix-ing  gradually  replaced 
by  volumetric  methods.  One  |uirt  of  the  ore  is  mixed  with  from 
three  to  five  parts  of  a flax  of  tlie  following  composition  : — 
Potassium  parbmuitc  . . . 4O'0  per  cent. 

Sodium  bicarbonate  . . . .31*3  ,, 

Borax  ......  ]5*0 

Flour 12‘5 

The  mixture  is  charged  into  a clay  crucible  ami  heated  for  twenty 
minutes  at  a good  redl  heat.  When  the  mixture  has  lioen  in  a 
t ranquil  state  of  fusion  for  a few  minutes  it  is  poured  into  a mould. 

” hen  cold,  the  button  ia  hammered,  cleaned  carefully  from  slag, 
and  weighed.  The  proportion  is  calculated  from  the  amount  of  ore 
used,  and  the  result  is  expressed  in  parts  in  a hundred  ur  percentage 
of  the  ore.  Various  Impurities,  such  as  copper,  antimony,  and 
sulphur,  go  into  the  lead  button,  so  that  the  result  Ls  generally  too 
high.  The  moat  accurate  method  for  the  determination  of  lead  in 
ores  is  the  gravimetric  method,  in  which  it  is  weighed  ns  lead 
sulphate  after  tho  various  imparities  have  been  separated.  Nearly 
nil  lead  ores  contain  more  or  less  sulphur ; and  as  in  the  process  of 
solution  in  nitric  acid  this  Ls  oxidized  to  sulphuric  acid  whtch  unites 
with  tho  lead  to  form  tho  very  insoluble  lead  *ulplmt»\  it  ie  simpler 
to  add  sulphuric  acid  to  convert  all  the  lead  into  sulphate  and  tlien 
evaporate  until  tho  nitric  acid  is  expelled.  Tlie  salts  of  iron, 
copper,  Ate.,  are  then  dissolved  in  water  and  filtered  from  the  in* 
salable  silica,  lead  sulphate,  and  calcium  sulphate,  which  are  washed 
with  dilute  sulphuric  acid.  Tho  insolnblo  matter  is  treated  with  a 
hot  solution  or  alkaline  ammonium  acetate,  which  dissolves  the 
lead  sulphate,  tho  other  materials  being  separated  by  filtration. 
The  lead  .sulphate,  re-precipitated  in  tho  filtrate  by  nn  excess  of 
sulphuric  acid  ami  alcohol,  is  then  filtered  on  an  aabeatos  felt  in  a 
Gooch  crucible,  washed  with  dilute  sulphuric  acid  and  alcohol, 
ignited,  and  weighed.  Lead  sulphate  contains  68 '30  per  cent, 
of  metallic  lead. 

There  are  several  volumetric  methods  for  assaying  lea-1  ore*,  but 
the  best  known  Ls  that  baaed  on  the  precipitation  of  load  by 
ammonium  molybdate  in  an  acetic  acid  solution.  Tlie  lead  sulphate, 
obtained  as  described  above  and  dissolvod  in  ammonium  acetate,  is 
acidulated  with  acetic  acid  diluted  with  hot  water  and  heated  to 
haUing-poiut.  A standardized  solution  of  ammonium  molybdate 
Ls  then  added  from  a carefully -calibrated  burette.  As  long  M the 
solution  contains  load,  the  aildition  of  the  molybdate  solution 
causes  a precipitation  of  a hite  lead  molybdate.  An  excess  of  tho 
precipitant  is  shown  by  a drop  of  tho  solution  imparting  a yellow 
colour  to  a solution  of  tannin,  prepared  by  dissolving  one  part  of 
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tannin  in  300  of  water ; drops  of  this  solution  are  placed  on  a 
white  porcelain  plate,  and  as  tho  precipitant  is  added  to  the  lead 
solution  a drop  of  the  latter  Ls  removed  from  time  to  time  on  a 
glow  stirring-rod  aud  added  to  one  of  the  drops  on  tlie  porcelain 
plate.  The  appearance  of  a yellow  colour  shows  that  all  the  lead 
has1*e„  precipitated  and  that  the  solution  contains  an  excess  of 
molybdate,  b rora  tho  reading  of  the  burette  the  lead  is  calculated. 
The  molybdate  solution  should  be  of  such  a strength  that  1 oe.  w ill 
precipitate  0*01  gramme  of  lead.  It  is  standardized  by  dissolving 
a weighed  amount  of  lead  sulphate  in  ammonium  acetate  and  pro- 
ceeding as  described  above. 

Zinc.  —Chemically  the  ores  of  zinc  consist  of  the  silicates,  car- 
bonate*, oxides,  and  sulphides  of  zinc  associated  with  other  metals, 
some  of  which  complicate  the  methods  of  assay.  The  most  modem 
and  the  most  generally  accepted  method  is  volumetric,  and  is  bawl 
on  the  reaction  between  zinc  chloride  and  potassium  femeyauide, 
by  which  insoluble  zinc  fatroevanide  and  soluble  potassium  chloride 
are  formed  ; tin*  presence  of  the  slightest  exoess  of  pitasaium  ferro- 
cyanidc  is  shown  by  a brownish  tint  lwing  imparted  by  the  solu- 
tion to  a drop  of  uranium  nitrate.  Tho  ore  (0  5 gramme)  is  digested 
with  a mixture  of  potasKiiini  nitrate  and  nitric  acid.  A saturated 
solution  of  potassium  chlorate  in  strong  nitric  acid  is  added,  and 
the  mass  evaporated  to  dryness.  It  ia  then  heated  with  a mixture 
of  ammonium  chloride  and  ammonia,  filtered  and  washed  with  a 
hot  dilute  solution  of  the  same  mixture.  The  filtrate  diluted  to 
•^00  ce.  is  carefully  neutralized  with  hydrochloric  acid,  an  excess  of 

0 cc.  of  the  strong  acid  ia  added,  and  the  solution  saturated  with 
hydrogen  sulphide,  which  precipitates  the  copper  and  cadmium, 
metals  which  would  otherwise  interfere.  Without  filtering,  tho 
standard  solution  L>»  added  from  a burette,  and  from  time  to  time  a 
drop  of  the  solution  is  removed  on  the  glass  stirring-rod  and  added 
to  a drop  or  two  of  a strong  solution  of  uranium  nitrate,  previously 
placed  on  a white  porcelain  plate.  The  appearance  of  a brown 
tint  in  one  of  these  testa  shows  the  end  of  the  reaction.  When 
cadmium  is  not  present  the  oopper  may  be  precipitated  by  boiling 
the  acidulated  animoniacal  solution  with  test  lead  and  titrating, 
as  before  described,  without  removing  the  lead  and  copper  from  the 
solution.  The  ferrocyankle  solution  is  standardized  by  dissolving 

1 gramme  of  jwre  zinc  in  6 cc.  of  hydrochloric  acid,  adding  ammonium 
chloride  and  titrating  as  before.  Tins  method  is  modified  in  practice 
by  the  character  of  the  ores,  carbonates  and  silicates  free  from 
sulphides  Wing  deconi|>osed  by  hydrochloric  acid,  with  the  addi- 
tion of  a little  nitric  acid. 

Copper.  — The  fire  assay  for  copper  ores  was  abandoned  years  ago 
and  the  electrolytic  method  took  its  place  ; this  in  turn  is  now 
largely  replaced  by  volumetric  method*.  In  the  electrolytic  method 
from  0*5  to  5 grammes  of  ore  are  treated  in  a flask  or  beaker,  with 
a mixture  of  10  cc.  of  nitric  and  10  cc.  of  sulphuric  acid,  until 
thoroughly  dooompoaed.  When  this  liquid  is  cold  it  is  diluted 
with  cold  water,  heated  until  all  the  soluble  salts  are  dissolved, 
transferred  to  a tall,  narrow  beaker,  and  diluted  to  about  150  cc. 
Tlie  electrodes  are  attached  to  a frame  connected  with  the  I lottery 
and  tho  beaker  is  placed  on  a stool,  which  can  1*!  raised  so  that  tho 
electrodes  ore  immersed  in  the  liquid  and  reach  the  bottom  of  tho 
beaker.  The  electrodes  consist  of  two  cylinders  of  platinum  ( placed 
one  inside  the  other)  about  75  mm.  high,  the  smaller  of  tlie  two 
37  mm.,  and  the  larger  50  mm.  in  diameter,  both  |*i«*rced  with  10 
to  12  hole*  5 mm.  in  diameter,  evenly  distributed  over  tlie  surfaces 
to  facilitate  diffusion  of  tlie  liquid*.  Hie  surfaces  of  the  cylinders 
are  roughened  with  a sand  blast  to  increase  the  areas  and  make  tho 
deposited  metals  adhere  more  firmly.  Each  cylinder  lias  a platinum 
wire  fused  to  the  upper  circumference  to  connect  with  a clamp  from 
! which  a wire  loads  to  the  proper  pole  of  the  liatterv.  Tlie  smaller 
cylinder  is  generally  tlie  negative  electrode  on  which  the  copper  is 
deposited.  The  framework  carrying  the  clamp*  is  arranged  so  that 
a number  of  determinations  may  bo  made  at  one  time,  tho  wires 
from  tho  clamm  running  from  a rheostat,  so  arranged  tliat  currents 
of  any  strength  may  be  used  simultaneously.  The  cylinder,  having 
been  carefully  weighed,  is  placed  in  position,  tho  1 -coker  containing 
tho  solution  is  adjusted,  aud  the  current  passed  until  all  tho  oopper 
i*  precipitated.  This  generally  requires  from  two  to  twelve  hours. 
Tlie  cylinders  are  then  removed  from  the  solution  and  washed  with 
distil  fed  water,  tho  one  holding  tlie  deposited  copper  being  washed 
with  alcohol,  dried,  and  weighed  ; tho  increase  in  weight  represents 
the  copper  content*  of  the  ore.  The  deposited  copper  should  1» 
firmly  adherent  and  bright  rosy  red  in  colour.  Silver,  arsenic,  and 
cadmium,  if  present,  are  precipitated  with  the  copper  and  affect  the 
accuracy  of  the  results  ; they  should  be  removed  by  special 
met  hods. 

Volumetric  methods  are  more  expedition*  and  require  less  »wa- 
rat  us.  Tho  jiotamitim  cyanide  method  is  based  on  the  fact  that, 
when  potassium  cyanide  is  added  to  an  animoniacal  solution  of  a 
salt  or  copper,  the  insoluble  copper  cyanide  is  formed,  tho  end  of 
tho  reaction  being  indicated  by  the  disappearance  of  tlie  bine  colour 
of  the  solution.  One  gramme  of  tlie  orw  is  treated  in  n flysk  with 
a mixture  nf  nitric  and  sulphuric  acids  and  evaporated  until  all  the 
nitric  acid  is  expelled.  After  cooling  a little,  water  is  added,  and 
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then  a few  grammes  of  aluminum  foil  fire  from  copper.  On  this 
foil  the  oopper  in  the  solution  is  all  precipitated  by  electrolytic 
action  in  a few  minutes,  ami  the  aluminum  is  dissolved  l*y  the 
addition  of  an  excoaa  of  sulphurio  Water  is  added.  and  os 

soon  os  the  ganguc  and  ooppor  particles  have  Ktthd  the  clear 
solution  is  decanted,  and  the  residue  washed  several  times  in  the 
same  way.  The  cornier  is  then  dissolved  in  5 cc.  of  nitric  acid  ; if 
silver  is  present  a drop  or  two  of  hydrochloric  acid  is  added,  the 
solution  diluted  to  about  50  cc,,  and  filtered.  To  the  till  rule  (or, 
if  no  silver  is  present,  to  the  diluted  nitric  acid  solution)  10  ec.  of 
ammonia  are  tul-l-d,  and  a standard  solution  of  jiotusium  cyanide 
is  run  in  from  a burette  until  the  blue  colour  has  nearly  disappeared. 
The  solution  is  filtered  to  pet  rid  of  the  precipitate,  and  the  titra- 
tion is  finished  in  the  nearly  clear  filtrate,  which  should  be  always 
about  200  cc.  in  volume,  the  titration  is  complete  when  the  blue 
colour  is  so  faint  that  it  is  almost  imperceptible  after  the  flask 
baa  been  vigorously  shaken.  The  ]M>ta^dum  cyanide  solution  is 
standardized  by  dissolving  0 5 gramme  of  pure  oopper  in  5 cc.  of 
nitric  acid,  diluting,  adding  1U  cc.  of  ammonia,  and  titrating 
exactly  as  described  above. 

When  potassium  iodide  is  added  to  a solution  of  cupric  acetate, 
the  reaction  Cu(CJH>01')t  i 2KI  - Uul  ti!K  C.1I,03|  4- 1 takes  place  ; 
that  is,  for  each  molecule  of  copper  one  molecule  of  iodine  is 
liberated.  If  a solution  of  sodium  hyposulphite  is  added  to  this 
solution,  bydriodic  acid  and  sodium  tetrmthionata  are  formed  ; and 
if  a little  starch  solution  has  bwn  added,  Uie  end  of  the  Traction  is 
indicated  by  the  disappearance  of  the  blue  colour,  due  to  the  iodide 
of  starch.  Tho  amount  of  iodine  liherat-d  is  therefore  a measure 
of  the  eup|wr  in  tlic  dilution.  ami  when  the  sodium  hyposulphite 
lias  beon  carefully  standardized  the  method  is  extremely  accurate. 
The  uro  is  treated  as  dnacribed  in  the  cyanide  method  until  the 
copper  precipitated  by  the  aluminum  foil  lias  been  washed  and 
dissolved  in  5 ec.  of  nitria  acid  ; llten  0*25  gramme  of  jM.tas&ium 
chlorate  is  added,  ami  the  solution  boiled  nearly  dry  to  oxidize  any 
arsenic  proaent  to  arsenic  acid.  The  solution  is  cooked.  50  cc.  water 
added,  then  5 cc.  ammonia,  and  the  solution  is  boiled  fur  live 
minutes.  Next  5 cc,  of  glacial  acetic  arid  arc  added,  the  solution 
cooled,  and  5 cc.  of  a solution  of  potassium  iodide  (300  grammes 
to  the  litre)  and  the  standard  solution  of  sodium  hyposulphite  run 
in  from  a burette  until  the  brown  colour  has  nearly  diHuppared. 
A few  drops  of  starch  solution  are  then  add'd,  and  when  the  blue 
colour  has  nearly  vanished  a drop  or  two  of  methyl  orange  makes 
the  end  reaction  very  sharp.  The  iiypwulphite  solution  is  standard- 
ized by  dissolving  0*3  to  0*6  gramme  of  pure  copper  in  3 cc.  of 
nitric  aunt  adding  60  cc.  of  water  and  6 cc.  of  ammonia,  ami 
titrating  as  above  after  the  mb  lit  ion  of  6 cc.  of  glacial  acetic  acid 
and  5 cc.  of  the  ]x>U*dum  iodide  solution. 

Iron, — Tho  methods  used  in  tho  assay  for  iron  are  volumetric, 
and  are  all  based  on  the  property  poaatWd  by  pertain  reagents  nt 
oxidizing  iron  from  the  ferrous  to  the  ferric  state.  Two  salts  are 
in  common  use  for  this  purpose,  potassium  permanganate  and 
jxitiUMHim  bichromate.  It  is  necessary  in  the  first  place,  after  the 
ore  ia  in  solution,  to  reduce  all  the  iron  to  the  ferrous  condition  ; 
then  the  carefully  standardized  solution  of  the  oxidizing  reagent  is 
until  all  the  iron  is  in  the  ferric  state,  the  volume  of  the 
standard  solution  Uwl  being  the  measure  of  the  iron  contained  in 
the  ore.  The  end  of  the  reaction  when  potassium  permanganate  is 
employed  is  known  by  the  change  in  colour  of  the  solution.  As 
tho  solution  of  potaasium  ]*eriuanganatc.  which  is  deep  ml  in 
colour,  is  dropped  into  the  coIouHob  iron  solution,  it  is  quickly 
decolourized  while  the  iron  solution  gradually  assume*  a yellowish 
tinge,  the  first  drop  of  the  permanganate  solution  in  excess  giving 
it  a pink  tint,  With  pota-auum  bicliremato  solution,  which  is 
yellow,  the  iron  solution  becomes  green  from  the  chromium  chloride 
or  sulphate  fortind.  and  the  end  of  the  reaction  is  di'temiinod  by 
removing  a drop  of  the  solution  on  the  stirring-md  and  adding  it  to 
a drop  <►(  a dilute  solution  of  jK>t&.*Nium  ferric  van  ide  on  a white  tile. 
8«  long  as  the  solution  contains  a ferrous  salt,  the  drop  on  the  tile 
changes  to  bluo ; hem«  the  absence  af  a blue  colouration  indicates 
the  cuinplctc  oxidation  of  all  the  ferrous  salt  and  the  end  of  the 
react  1*mi.  One  gramme  of  ore  ia  usmilv  taken  for  assay  and  treated 
in  a small  Mask  or  beaker  with  10  cc.  of  hydrochlorio  acid.  All 
the  iron  in  the  ore  generally  dissolves  upon*  heating,  arid  a white 
residue  w left.  Occasionally  this  residue  contains  a small  amount 
'f0®  ***  ° difficultly  soluble  form;  in  that  case  tho  solution  is 
slightly  diluted  with  water  and  filtered  into  a lower  flask.  The 
residue  in  tho  tiller  ia  ignited  and  fined  with  a little  solium  car- 
bonate and  nitrate,  or  with  *»Uum  provide.  The  product  is 
treaty!  with  water  tillered,  and  the  re*i«luo  dimolvwl  in  hvdro- 
ch  orte  and  and  added  to  tho  main  mliitiaii.  This  solution, 

. . fclmnld  not  rxcml  60  cc.  or  75  re.  in  volume,  contains  the 

iron  m the  ferric  state  uud  lx  ready  for  reduction. 

I Jd  r T!xbl*'t*,!n  metallic  zinc,  about  3 gramme*  of  grann- 
inf  r"1,l*U"1  ,lmc  M*.pl«™f  m tin  (l.f-k.  whirl,  is  ,i,|,  , 
small  funnel ; when  the  iron  v*  reduced,  add  10  re.  ,.f  sulphuric  «,•«■» 
and  M soon  as  all  thy  zinc  ia  dMv«|  the  solution  is  n..dvf.'r 
titration.  In  the  reduction  by  stannous  chloride  the  solution  of 


I the  ore  in  the  flask  is  heated  to  boiling,  and  a sireag  solution  nf 
stannous  chloride  is  added  until  the  solution  U completely  dwnlour- 
umxI  ; then  80  cc.  of  a solution  of  mercuric  chloride  (60  gaunt*  to 
| the  litre)  are  run  in  and  tho  contents  of  tin*  flask  joured  into  i 
' dish  containing  600  er.  of  water  and  00  cc.  of  a solution  ositaisisg 
200  grammes  of  manganous  sulphate,  1 litre  of  phosphoric  sod  (1 3 
sp.  gr.),  400  re.  of  sulphuric  acid,  and  1600  cc.  of  water.  The 
solution  is  then  ready  for  titration  with  the  standard  prmxugxwte 
solution. 

The  permanganate  or  bichromate  solution  is  stMtUiuiMd  hr  dis- 
solving 0*6  of  a gramme  of  pure  iron  wire  in  a flask  in  hydnxiilurie 
acid,  oxidizing  it  with  a little  notaasiuni  chlorate,  boiling  ofl  all 
trace*  of  chlorine,  deoxidizing  by  one  of  the  methods  desenbw 
above,  and  titrating  with  the  solution.  A*  the  wire  always  <on« 
loins  impurities,  the  absolute  amount  of  iron  in  the  wire  tnust  hi 
determined  and  the  correction  made  accordingly.  Pluv  oxalic  km 
may  also  be  used,  which,  in  the  presence  of  milphunc  acid,  u 
oxidized  by  tho  standard  solution  according  to  the  reaction : 

fi(  HaC,O,21I,0;  + 3IIrS0,  + K.iin.0,  . I-CC.^USO^ 

Tho  reaction  in  case  of  ferrous  sulphate  is 

* k*M  + 2MnSOt+  tHJ): 

• that  ia,  the  same  amount  of  poUseiam  perm»Tig***te  is i required  to 
oxidize  5 molecules  of  oxalic  arid  that  in  noewsiy  to  oxmuc  i 100  * 
cults  of  iron  iu  tho  form  of  ferrous  sulphate  to  fmic  sulphate,  or 
jMirts  by  weight  of  oxalic  acid  equal  66  part*  by  weight  of  me 
iron.  Ammonium  fcirou*  wilplusto  may  also  w used ; it  £*“*  1 

oue-seveuth  of  it*  weight  of  iron.  (*•  A*  *7 

Assche,  a town  of  Belgium,  in  the  province  of 
Brabant,  8 miles  N.W.  by  W.  of  Brussels,  with  a starion 
oil  the  line  between  Brussels  and  Tamoow.  lt  "® 
breweries  and  8ou|  ►- works.  Population  (communal/  (18 

| 7003;  (1897),  7524. 

Asscn,  a town  in  the  Netherlands,  capital  of  ik- 
iirovincc  of  Drenthe,  1 6 miles  S.of  Groningen, on  the  railway 
Meppel-Groningon  of  tho  Netherlands  State  railway*  and 
two  canals.  Feat-cutting  i»  » considerable  industry,  n 
the  neighbourhood  ore  situated  the  megaliths  (Hu netoW*) 
mentioned  by  Tacitus,  and  a large  number  of  pr^tonc 
remains  have  been  discovered.  The  population  m 
was  10,904. 

Assi  n i boia.  Sec  Xobth-West  Tebkitowiss. 
Assinie.  See  Itoby  Coact. 

Assisi,  a town  and  bishop's  sec  of  the 
Perugia,  Umbria,  Italy,  situat«I  on  the  dope  of  Mt. 

15  miles  11  by  S.  from  Perugia  by  rail,  st‘P.  ,,  2 

mediteval  walls,  and  celebrated  as  the  birthp  , . - 

Francis,  whose  tomb,  in  the  crypt  (1818) 
the  Franciscan  monastery,  attracts  crowds  o p ^ • 
every  year.  This  church  is  a double  structure,  im<  ^ 
sists  of  an  upper  church  aud  a lower  church, 
begun  in  1228,  and  Wh  finished  in  1253. 

! adorned  by  frescoes  and  pictures  by  Giotto,  ,Um1  \ 0f 
' others.  Down  in  the  valley  is  tho  pilgrimage  ' 

Santa  Maria  degli  Angel i,  begun  by  Vignola  m .*|A. 
the  oratory  of  St  Francis,  and  finished  ’ 

1 restored  after  the  earthquake  of  1832.  It  » ^ 
i works  from  the  brush  of  the  Della  Robbias,  'l  _ , 
-•there.  In  the  town  there  are,  further,  the 
finished  in  1140,  and  remodelled  in  the  mteri-i  a 

with  a marble  statue  of  St  Francis  by  JieW 

Madonna  and  saints  by  Niccolo  ^ in  whkb 

• church,  built  in  1015  on  the  site  of  the  h fliiara 
St  Francis  «u  bom;  and  the  ^ of 

(12o7),  containing  the  remains  of  Thcn.  ^ 

the  Older  of  the  nuns  of  St  ^’hire  (1-1-/*  . 

also  an  old  castle  and  the  ruins  of  a Roman  a n^pertina 
Assisi  was  also  the  birthplace  of  the  p« 

(between  50  aud  4t  tee.).  Population,  ataut  ,W> , 

I commune,  about  17,000. 
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Assiut,  or  Slut,  the  administrative  capital  of 
Upper  Egypt*  arul  the  largest  anil  beat-built  town  in  the 
Nile  Valley  south  of  Cairo,  with  a population  which  rose 
from  32,000  in  1882  to  42,000  iu  l DUO.  It  stands  near  the 
left  Uuik  of  the  Nile  on  the  Nile  V'alley  railway,  of  which 
it  Is  an  inq»ortant  station,  248  miles  south  of  Cairo.  Here 
is  a large  canal  communicating  during  tile  floods  with  the 
Bulir  Yusuf,  which  runs  parallel  with  the  Nile,  and 
discharge*  its  overflow  iuto  the  Favyum  dojiraaion.  The 
canal  is  now  skirted  by  a magnificent  embankment  planted 
with  shady  trees  leading  from  this  river  to  the  town. 
There  are  several  bazaars,  baths,  and  handsome  mosques, 
one  noted  for  its  lofty  minaret,  and  here  the  American 
mission  has  established  a college  for  both  sexes.  Assiut 
is  famous  for  its  red  and  black  j*>ttery,  which  finds  a 
ready  market  all  over  Egypt  In  the  neighbouring 
Libyan  hills  are  numerous  rock-tombs,  where  are  often 
found  the  remains  of  wolf  mummies,  this  animal  having 
been  the  tutelar  deity  of  the  place,  whence  its  Greek 
name  of  Lycopoli t (**  wolf  -town  ”). 

Assuan,  or  Aswan,  a town  of  Upper  Egypt  on 
the  right  bink  of  the  Nile-,  facing  Elephantine  Island 
below’  the  First  Cataract  It  is  a station,  ou  the  Nile 
Valley  railway,  590  miles  from  Cairo.  In  1880,  though 
the  centre  of  a flourishing  trade  with  the  Sudan  and 
Abyssinia — the  annual  value  of  the  goods  in  transit  was 
estimated  at  £2, 000, 000 — its  population  was  only  about 
4000.  During  the  reign  of  the  Khalifa  it  gained  im- 
portance as  the  seat  of  the  military  government  of  the 
frontier  provinces  extending  from  Edfu  to  Wadi  Haifa, 
and  numbered  some  10,000  inhabitants.  After  the  defeat 
of  the  Khalifa  at  Omdurmau  it  b.uamc  popular  as  a 
winter  health-resort,  and  in  1901  had  a population  of 
about  25,000.  The  great  barrage  immediately  above 
Aswan  will  place  the  agricultural  prospect*  of  the  sur- 
rounding country  on  an  entirely  new  and  improved  footing. 
In  connexion  with  the  work  upon  this  undertaking  and 
the  reservoirs  a town  of  about  12,000  workmen  lias  sprung 
into  existence.  Aswan  gives  it*  name  to  one  of  the 
three  second-class  administrative  districts  into  which  the 
Anglo- Egyptian  Sudan  was  divided  in  1899,  ami  is  the 
headquarters  of  the  English  military  commandant. 

AstclTSL,  a port  on  the  Caspian,  situated  in  38"  27' 
N.  lat.  and  4ft1  53'  E.  long.,  on  both  sides  of  the  river 
of  the  same  name,  which,  according  to  the  Turkinauchai 
treaty  of  1828,  is  the  frontier  between  Persia  and  Russia. 
Until  the  Mercury  S Until  Navigation  Company  mode  it  a 
port  of  call,  about  1860,  it  was  an  unimportant  fishing 
village,  bat  it  ha*  now  a considerable  trade,  and  much 
Russian  merchandise  is  lauded  there  and  forwarded  to 
Azerbaijan  and  Tabriz  via  Anlebil,  30  miles  south-west. 
In  1897,  77  vessels  (76  steamers),  with  a tonnage  of  43,101, 
entered  the  port,  and  272  vessel*  (240  steamers),  with  a 
tonnage  of  88,01 1,  cleared  it. 

Asthma.  See  Pathology  (Refpiratory  Orrjctns). 

Asti,  a town  and  episcopal  see  of  the  province  of 
Alessandria,  Piedmont,  Italy,  on  the  Tanaro,  22  miles  M . 
from  Alessandria  by  rail.  Besides  the  cathedral,  it  has 
the  interesting  church  of  St  Peter  and  the  church  of  St 
John,  both  assigned  to  the  Longobardic  cj»och  (middle  of 
8th  century,  but  remodelled  in  the  10th).  There  is  a 
statue  of  Victor  Emmanuel.  Asti  is  famous  for  its  wine. 
Population,  about  19,000. 

Astoria,  a city  of  Oregon,  U.S.A.,  and  capital 
of  Clatsop  county,  situated  ou  the  Columbia,  near  its 
mouth,  in  the  north-western  part  of  the  state,  ami  lias  an 
excellent  harbour.  It  is  connected  with  Portland  by  the 
Astoria  and  Columbia  River  railway  and  by  steamboat 
lines.  Its  industries  consist  largely  in  salmou  - cunning 


! and  in  the  manufacture  of  lumber,  the  surrounding  country 
, being  densely  forested  with  fir,  cedar,  and  hemlock.  It 
was  founded  iu  181 1,  a*  a dej>ot  in  the  fur  trade,  by  John 
1 Jacob  Astor,  aft  r whom  it  is  named.  It  was  seized  by 
> the  British  in  1813,  but  restored  in  1818.  In  1821, 

| while  occupied  by  the  North-West  Fur  Coiu|«any,  it  was 
burned  and  practically  abandon'd,  leaving  only  a few 
1 s •ttlers.  Population  (1880),  2803  ; (1890),  6184  ; (1900), 
8381. 

Astrakhan,  a government  of  8.E.  Russia,  on  the 
lower  Volga.  Area,  91,237  sq.  miles,  of  which  6730 
m|.  miles  are  in  the  delta  of  the  Volga  and  tin-  brackish 
* lagoons,  and  62,290  sq.  miles  covered  by  the  Kalmyk  and 
the  Kirghiz  Steppes.  The  climate  is  very  hot  arid  dry, 
the  average  temperatures  l*eing  for  the  year,  50*  Fa  hr. ; 

I for  January,  21";  for  July,  78’;  yearly  rainfall,  7*3  ; often 
| no  rain  at  all  in  summer.  Population  (1897),  1,002,316, 

1 of  whom  485,517  were  women,  and  132,383  urban.  About 

132.000  Kalmyks  and  260,000  Kirghiz  are  half  nomad, 
i There  are  besides  nearly  44,000  Tatars,  7000  Armenians, 

| 1350  Poles,  and  as  many  Jew’s.  The  average  percentage 
I of  birth*  is  5’7,  and  that  of  deaths  3 ’7.  Primary  educa- 
tion remains  at  a low  level ; the  total  number  of  pupils 
in  primary  schools  being  only  12,337  (one  school  for  every 
2380  inhabitant*).  Fishing  at  the  mouth  of  the  Volga 
gives  occu|»attoii  to  nearly  30,000  jiersona,  as  much  as 

, 278,000,000  herrings  being  caught  in  a good  year.  Salt 
is  largely  extracted  (300,000  tons)  from  lakes,  chiefly  at 
Baskunchak,  which  Is  now  connected  with  the  Volga  by 
rail.  Cattle  breeding  is  an  important  industry;  in  1897 
there  were  1,075,600  horned  cattle,  214,935  horses,  and 

3.521.000  sheep.  Com  is  Imported,  but  gardening  and 
the  culture  of  mustard,  melons,  and  fruit  for  export  are 
on  the  increase.  Agriculture  is  not  much  developed, 
there  K ing  (1899)  only  1,007,300  acres  under  cereals, 
and  the  total  cereal  crop  King  on  the  average  149,600 
tons.  Forest*  cover  only  430,000  acres.  The  Russian 
railways  only  touch  the  borders  of  the  province.  The 
government  is  divided  into  five  districts,  the  chief  town.* 
of  which  are  —Astrakhan,  pop.  1 13,000  ; Enotacvsk,  2810; 
Krasnyi  Yar,  4680;  Tckornyi  Yar,  5140;  and  Tsarev, 
8900.  Several  villages  arc  very  populous,  such  ns  Niko- 
laevskaya Sloboda  (17,800).  The  Kalmyk  Step]*?  (pop. 
127,776),  and  the  Inner  Kirghiz  Horde  (213,146),  are 
under  their  own  internal  administration.  So  also  is  the 
territory  of  the  Astrakhan  Cossacks  (|*op.  25,600). 

Astrakhan,  capital  of  the  above,  on  the  left  bank  of 
the  main  branch  of  the  Volga,  and  60  miles  from  the 
Caspian  Sea  (68  feet  below  the  level  of  the  ocean)  has, 
since  the  development  of  the  naphtha  industry  and  the 
opening  of  the  Transcaspian  railway,  become  a great  centre 
for  external  ami  internal  trade,  the  yearly  returns  of 
which  are  estimated  at  16,100,000  roubles  for  the  former 
ami  52,157,000  for  the  latter.  The  ]*>rt  is  visited  yearly 
bv  about  4000  vessels;  and  1242  vessels  (90  steamers)  . 
belong  to  it.  Population  (1867),  47,839 ; (1897),  1 13,000. 
It  is  well  provided  with  gymnasia  for  boys  and  girls  and 
technical  schools.  Good  public  gardens  and  squares  (one 
of  which  is  adorned  by  a monument  to  Alexander  II.) 
have  been  laid  out. 

Eight  mile*  above  Astrakhan,  on  the  right  hank  of  the  Vol«, 
are  the  ruins  of  two  ancient  cities,  one  shore  the  other.  In  the 
upper  Inver,  amidst  all  aorta  of  debris,  charcoaL  and  bones,  have 
been  found  gold  and  silver  mints  made  by  the  Mongol  Horde 
rulers,  as  well  a*  various  silver  and  gold  ornaments.  These  nuns 
arc  seimrated  bv  a layer  of  earth  from  older  and  scantier  roiD^ 
supiiosod  to  I*  the  re  m*  his  of  the  large  and  pwsjwww  city  A tel, 
or  Itil  (Etel,  Idl)  of  the  Arabian  geopaphera  (Iba  foaUn.  Iba 
HankaL  Ac.},  which  was  the  residence  of  the  khan  ot  the  khozors, 
and  was  destroyed  by  the  Russes  in  909.  The  upwr  layer  of  rums 
may  represent  the  old  city  of  Balai\jar  (Bala near,  Bekmder).  ^ 


728 


ASTRONOMY. 


PAIIT  I.  of  the  Article  on  Astronomy  in  the  ninth 
edition  of  thia  Encyclopedia  treats  of  the  history  of 
the  science,  ami  needs  no  supplement.  In  the  tirst  six 
chapters  of  Part  II.  are  developed  those  general  principles 
and  methods  which  form  the  basis  of  the  science  and  are 
not  subject  to  material  revision.  Our  present  puqiose  is  to 
supplement  the  chapters  from  VII.  onwards.  Wo  shall 
first  treat  the  recent  developments  relating  to  the  solar 
system,  and  afterwards  briefly  describe  the  progress  of 
knowledge  in  regard  to  the  fixed  stars.  In  arranging  the 
tirst  subject  we  shall  set  forth  the  general  results  of  tele- 
scopic and  spectroscopic  observations  of  the  planets,  in  . 
advance  of  results  derived  from  the  mathematical  investi- 
gation of  their  motionB.  The  subject  thus  divides  itself 
into  three  sections : — 

I.  The  physical  and  other  general  features  of  the 
solar  system. 

II.  Gravitational  and  theoretical  astronomy. 

III.  The  recent  development  of  our  knowledge  of  the 
fixed  stars. 

I.  Physical  Features  op  the  Solar  System. 

The  development  of  thin  subject  sinco  1880  is  prin- 
cipally due  to  the  increased  j>ower  of  our  instruments 
and  the  more  extended  use  of  the  spectroscope.  Sixty 
years  ago  the  apectroscoi*  was  unknown,  and  the  i 
m most  used  were  from  4 to  9 inches 
Telescope*.  *u  ajKTture.  About  1840,  the  successors  of 
Fraunhofer  made  two  telescopes  of  14  inches'  | 
aperture  for  the  observatories  of  Pulkowa  and  Harvard  , 
University.  The  extreme  limit  of  size  was  then  thought 
to  be  attained,  but  by  1880  the  aperture  was  carried 
up  to  26  inches,  and  now  it  is  40  inches.  The  great 
Yerkes  telescoj>e  of  the  university  of  Chicago  gives 
about  seven  times  the  light  of  the  Harvard  and 
Pulkowa  instrument*  It  might  lx-  thought  that  this 
enormous  increase  of  j»ower  would  have  resulted  in  the  ! 
final  settlement  of  all  questions,  formerly  the  subject 
of  debate,  as  to  the  physical  phenomena  presented  by 
the  planets.  But  such  is  far  from  lieing  the  caw,  and 
the  vast  mass  of  observations  that  have  been  accumu- 
lated has  thrown  less  light  than  might  have  been 
expected  on  the  question  of  the  rotation  or  physical 
constitution  of  these  bodies,  though,  at  the  same  time, 
critical  examination  may  show  that  the  results  to  he 
derived  arts  not  so  discordant  or  doubtful  as  might 
appear  from  the  seeming  divergence  of  the  observations 
themselves.  The  observers  who,  since  1880,  lmvo 
made  careful  studies  upon  the  appearance  of  tho  planets 
in  the  telescope,  arc  so  numerous  that  only  a few 
of  the  best  known  can  !»  mentioned.  The  systematic 
work  of  the  British  Astronomical  Association,  which  has 
organized  sections  for  the  sjiocial  study  of  particular 
objects,  oftera  a good  example  of  the  energy  with  which  a 
large  and  popular  body  may  pursue  scientific  investigation. 
This  body  does  not,  however,  command  the  instruments 
or  enjoy  the  atmospheric  conditions  necessary  to  settle  the 
most  difficult  questions.  Among  the  individual  observers 
Schiaparelli  may  be  assigned  the  first  place,  in  view  of  his 
long-continued  studies  of  the  planets  under  a fine  Italian 
sky,  the  conscientious  minuteness  of  his  examinations,  and 
lm  eminence  as  an  investigator.  -In  what  concerns  the 
means  and  opportunities  of  observation,  Barnard  at  the 
Lick  Observatory  enjoyed  advantages  offend  to  no  other 
observer  The  observatory  at  Flagstaff,  Arizona,  was 
founded  by  Mr  Percival  Lowell,  of  Boston,  for  the  special 


purpose  of  studying  the  physical  phenomena  presented  by 
the  planets,  particularly  Mars,  and  its  situation  is  believed 
to  be  one  of  the  best  as  regards  atmospheric  conditions. 

Taking  up  the  planets  in  order,  we  begin  with  Mercury. 
Only  on  rare  occasions  have  observers  succeeded  in  discern- 
ing any  well-defined  features  on  the  disc  of  this  Mtnorj 
planet.  Up  to  1890  the  period  of  its  rotation 
was  generally  said  to  he  nearly  twenty-four  hours,  a state- 
ment which  rested  mainly  on  observations  made  by 
Schroeter,  the  indefatigable  observer  of  Lilknthal,  about 
the  beginning  of  the  century.  Cautious  and  conservative 
astronomers  have  been  more  and  more  sceptical  a*  to  ine 
correctness  of  this  period,  on  account  of  the  failure  of 
observers  with  better  instruments  than  Schroder's  to  w* 
permanent  markings  that  could  Is*  followed  from  day  to 
dav.  In  1882  Schiaparelli  began  a careful  study  cf 
the  face  of  the  planet,  with  a refractor  of  » vm 
aperture,  subsequently  replaced  by  one  <>f  18  inches*  . Hi» 
unexj»cct«d  conclusion  was  that  the  rotation  of  Mirrury 
resembles  that  of  the  moon,  in  having  its  period  equal  to 
that  of  the  orbital  revolution.  As  the  moon  always  jrc* 
scuts  the  same  face  to  the  earth,  bo  Mercury  always  1*£ 
sent*  very  nearly  the  same  face  to  the  sun.  Schiiqawj 
also  announced  that  the  axis  of  rotation  of  the  p n 
is  very  nearly  peri>endicular  to  the  piano  of  iU  »i 
The  rotation  being  uniform,  while  the  orbital  motion, 
owing  to  the  great  eccentricity  of  the  orbit,  is  anroi  ) 
a very  large  inequality,  it  follows  that  there  is  a li  *n»  an 
in  longitude  of  nearly  24  on  each  side  of  the  n*« 
position.  Mr  Lowell,  in  1897,  took  up  the 
anew  by  combining  a long  scries  of  measured  dune 
tho  planet  with  drawings  of  its  apparent  surface  ni  i 
from  time  to  time.  The  latter  showed  long  n‘irri 
markings,  similar  in  their  general  character  to  the  « r 
posed  channels  seen  by  Schiaparelli  upon  Msw»  1 
constancy  of  these  markings  was  considered  to  conn™ 
the  view  of  Schiaparelli  as  to  the  slow ’ wj**1011 , 
planet.  The  diameter  was  found  to  be  0’8  grea 
the  value  which  had  before  been  generally  iccepwa. 
most  curious  result  of  Mr  Lowells  work  was  * 
body  of  tho  planet  is  possibly  somewhat 
longer  axis  living  directed  toward  the  sun.  This,  ,j  ' 
cannot  Ik*  regarded  as  esUblished  It 
remark  that  the  larger  diameter  and  the  dhl  , - 

may  be  connected  with  a curious  discrepanc) 
discussing  the  meridian  observations  of  the  !«■«-  . g 

consists  in  the  fact  that  in  the  general  average,  * * 
planet  is  east  of  the  sun  the  right  ascension  < en  u ^ 
observations  seenis  to  be  too  small,  and  when  , ^ 
sun  too  great  In  either  case,  it  Is  impoaw  iway* 

the  real  centre  of  the  planet,  because  the  latter ■ . 

shows  a phase  like  that  of  the  moon,  being 
crescent,  sometimes  a semicircle,  and  Minetim 
according  to  the  l position  in  the  orbit  , hkh, 

sometimes  directed  their  view  ujxm  the  brig  ^ 

of  course,  was  always  towards  the  sun»  sn«  , nce 
ut»on  the  apparent  centre  of  the  illuminated  s * ’ r the 

reduction  from  the  i>oint  observed  to  tb«  * , 
planet  was  necessary  to  derive  the  position  _ _ faction 
supposed  to  be  given  by  the  observations.  0j  the 

was  necessarily  a fraction  of  the  assumed  ( ^ »iura^- 

planet,  which  had  to  be  determined  from  ^ foj 
The  discrepancy  shows  that  the  reduction  a*  * - jciaLU» 
was,  in  the  general  average,  too  .“mall  *) 
fraction  of  a second,  but  it  is  inqiosa*  e . .uatten  of 
certuinty  whether  this  arose  from  a persona  i 
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the  observers,  due  to  the  fact  that  the  limb  of  the  planet 
nearest  the  sun  was  so  much  brighter  than  the  rest  of  the 
disc  that  the  observers  of  the  apparent  centre  set  very 
marly  on  the  limb,  or  from  the  assumed  diameter  being 
too  small,  as  supposed  by  Mr  LowdL 
Sehiajttrelli  made  his  well-known  studies  upon  Venus 
contemporaneously  with  those  upon  Mercury,  and  bis 
Venus.  inclusions  were  summed  up  in  five  brief  notes 

1*00  \°I the  ;Mi!Un  Aoadeniy  during  the  year 

A lie  first  four  of  these  are  devoted  to  a very  full 
and  exhaustive  history  of  all  existing  telescopic  observa- 
tions upon  the  supposed  spots  of  the  planet  from  the  time 
of  Bianchini  (17243),  the  result  being  that  no  positive 
conc  lusions  can  be  drawn  from  any  of  the  observations, 
either  as  to  permanent  markings  on  the  planet  or  its  time 
of  rotation.  Herachel  had  devoted  S|»ecial  attention  to 
the  subject,  and,  as  is  well  known,  could  find  no  evidence 
of  any  well-defined  period  of  rotation.  The  first  definite 
due  to  a conclusion  whieh  Schiaparelli  could  obtain,  was 
suggested  by  the  long  continuance  of  two  faint  s|>ots 
near  the  southern  cusp  of  the  planet.  It  is  true  that 
these  spots  were  not  always  visible ; yet,  under  the  best 
conditions,  they  could  be  seen  at  some  hour  every  day 
for  weeks  at  a time,  and  sometimes  during  several  hours 
on  the  Fame  day.  lie  agreed  with  Herwehel  and  others  of 
the  best  astronomers  in  conc  luding  that  these  sj>ots  were 
not  really  jiermanent,  but  disappeared  at  the  end  of  a few 
weeks  at  most.  At  the*  same  time  the  faint  temporary 
8[K>ts  which  he  succeeded  in  discerning  remained  immov- 
able for  several  hours  in  succession,  thus  precluding  the 
idea  of  previous  observers  that  the  planet  rotated  in  a 
period  not  very  different  from  twenty  four  bourn.  More- 
over, their  continued  observation  for  several  weeks  seemed 
to  show  that  their  rotation  must  be  very  slow,  and  their 
]*er:od  several  months,  perhaps  equal  to  that  of  the  re- 
volution of  the  planet  round  the*  sun.  Lowell  reached 
a similar  but  snore  definite  conclusion,  maintaining  that 
the  planet  really  did  always  present  the  same  face  to  the 
sun.  But  in  the  opinion  of  the  mast  conservative  astrono- 
mers, the  whole  subject  of  the  rotation,  both  of  Mercury 
and  \ onus,  is  still  in  doubt.  The  supposed  s|»ots  are  so 
indefinite,  that  it  is  not  safe  to  rest  a |>o«itive  conclusion 
on  them.  The  inoat  recent  and  most  definite  result  is  that 
of  Belopolsky  at  Pulkowa,  who  determined  by  the  spectro- 
graphic  method  the  difference  of  the  velocities  with  which 
various  points  of  the  circumference  of  the  disk  of  Venus  were 
moving  to  or  from  us.  The  mean  of  a great  number  of 
measures  gave  a velocity  of  rotation  of  0'9  km.  per  second, 
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F ro»n  this  point,  A,  the  line  of  light  should  have  extended 
m both  directions,  until,  after  more  than  half  the  planet 
was  on  the  solar  disc,  it  would  have  been  seen  complete. 
Instead  of  this  the  light  first  showed  itself  along  a small 
arc  at  the  point  B.  A few  minutes  later,  small  portions 
of  it  began  to  glimmer  here  and  there  around  other  parts 


corresponding  to  a jk  riod  of  twelve  hours.  So  short  a period 
seems  iiicouqiatihle  with  the  absence  of  sensible  cllipticity 


of  the  dark  circumference,  but  it  was  not  until  the  planet 
was  almost  entirely  on  the  disc  that  the  are  of  light 
became  plainly  continuous.  It  is  difficult  to  attribute 
this  phenomenon  to  any  other  cause  than  clouds  floating 
in  the  lower  region  of  the  atmosphere,  and  possibly  an 
irregularly  translucent  condition  of  the  latter  rather  "than 
entire  transparency. 

There  is  a class  of  telescopic  observations  which,  at 
first  sight,  mm  incompatible  with  those  made  about  the 
time  of  a transit.  At  intervals  of  eight  years  before  and 
after  a transit,  Venus  passes  very  near  the  sun.  On  such 
an  occasion,  in  1866,  Lyman,  at  New  Haven,  saw  the 
entire  outline  of  the  planet  as  an  exceedingly  tine  ring  of 
light,  and  on  1st  and  5th  December  1890  Barnard  saw 
the  entire  outline  except  about  20*.  An  atmosphere 
refracting  rays  so  strongly  that  the  illumination  of  the 
entire  planet  would  be  visible  under  such  circumstances, 
ought  to  show  a bright  arc  of  light  on  the  side  farthest 
from  the  sun,  whereas,  in  fact,  this  was  always  the 
darkest  portion  of  the  outline.  A very  elaborate  dis- 
cussion of  all  the  observations  of  this  class  has  been  made 
by  II.  N.  Bussell  (Astrojshi/rical  Journal , ix.  284),  who 
promises  the  explanation  that  the  visible  outline  which  wo 
see  is  not  the  illuminated  surface  of  the  planet  but  the 
upper  illuminated  region  of  the  atmosphere,  bearing  sus- 
jH-nded  particles  of  dust  or  fog.  He  also  concludes  that 
the  atmosphere  of  Venus  is  decidedly  rarer  than  that  of 
the  earth.  This  seems  the  best  explanation  of  the  seem- 
ing paradox  that  has  yet  been  offered. 

The  earlier  telescopic  observers  laid  no  difficulty  in 
discerning  bright  and  obscure  regions  on  the  surface  of 
Mars,  and  in  concluding  from  the  varying 
aspects  of  these  regions  that  it  rotated  on  its 


transparent,  or  at  least  a translucent  atmosphere,  was 
gathered  at  the  transit  of  Venus  in  1882,  ami  scarcely 
less  conclusive  was  the  evidence  that  this  atmosphere 
bears  a great  volume  of  clouds,  which  probably  would 
completely  obscure  the  surf  aw  of  the  planet.  After  one- 
half  of  the  dark  body  of  the  planet  hud  entered  upon  the 
disc  of  the  sun,  that  portion  of  its  outline  without  the 
sun  became  visible  as  a thin  line  of  light  extending 
around  its  border.  This  line  can  be  attributed  to  no 
other  cause  than  the  refraction  of  the  sun's  rays  produced 
by  an  atmosphere  surrounding  the  planet.  Had  this 
atmosphere  been  quite  transparent,  we  should  have 


the  opposition  of  1877,%were  embodied  in  mu  jus  of  the 
planet,  which  agreed  in  the  main  features,  but  differed 
greatly  in  details.  At  the  opposition  of  1877,  the  planet 
was  unusually  near  the  earth;  and  although  its  south 
declination  was  not  favourable  to  observations  in  the 
northern  hemisphere,  Schiaparelli  instituted  a series  of 
studies  which,  continued  through  several  subsequent 
oppositions,  have  given  rise  to  a large  mass  of  literature 
on  the  subject.  Observers  had  long  seen,  or  fancied  they 
could  see,  a remarkable  resemblance  between  the  surface 
of  Mars  and  that  of  the  earth.  The  brighter  regions 
•re  supposed  to  be  continents ; the  darker  ones  oceans. 


ex|tectod  the  lino  of  light  to  make  its  first  apjtearance  . .Schiaparelli’s  great  discovery  was  that  these  supposed 


at  the  most  distant  point  A (see  Fig.  1)  of  the  circumfer- 
ence of  the  planet,  owing  to  the  fact  that  before  the 
planet  had  half  entered,  the  only  rays  that  could  be 


oceans  were  connected  by  conqmratively  narrow  streak.’', 
to  which  he  applied  the  term  channels  {omaU),  a word 
which,  through  an  unfortunate  misconception,  has  b» 


refracte  1 to  us  would  necessarily  pass  near  this  region,  i translated  into  English  as  “ canal,*' 


thus  giving  rise  to 
S.  L — 02 
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the  impression  that  the  features  in  question  were  the 
work  of  the  iahabitanta  of  Mars.  The  studies  of  these 
feature*  by  other  observers  have  been  so  numerous  that  it 
is  impossible  even  to  summarise  them.  Some  have  failed 
to  see  the  channels  at  all,  but  the  most  successful  in 
Hoeing  and  drawing  them  have  been  the  observers  at 
the  Lowell  Observatory.  A careful  comparison  of  the 
maps  of  Schiaparelli  with  each  other,  and  with  that  of 
Lowell,  shows  that  there  is  by  no  means  a complete 
agreement  as  to  these  features.  Schiaparelli  depicts  them 
as  rather  obscure  and  more  or  leas  diffused  bands  or 
streaks  of  appreciable  breadth,  whereas  in  Lowells, 
drawings  they  appear  as  sharp,  fine,  dark  lines.  The 
channels  seen  by  Lowell  are  much  more  numerous  than  | 
those  seen  by  'Schiaparelli,  but  at  the  same  time  we 
cannot  identify  all  of  Schiaparelli’s  channels  on  Lowell's 
map.  An  additional  characteristic  of  the  latter  is  tliat 
the  numerous  junction  points  of  the  channels  arc  fre- 
quently marked  by  round,  dark  «q*»ta»  like  circular  Likes, 
which  do  not  appear  on  Schiaparelli's  map.  The  current 
interpretation  of  these  features  has  been  contested  by 
Barnard,  who  teems  to  have  seen  the  planet  under  much 
more  favourable  conditions  than  either  of  the  two  other 
olwervers.  He  had  the  advantage  of  the  great  ajierture 
ox  the  Lick  telescope,  and  the  very  fine  seeing  uow  and 
then  obtained  at  Mount  Hamilton.  In  exceptionally  favour- 
able circumstances  he  could  see  markings  so  minute, 
intricate,  iiud  abundant  that  it  was  impossible  to  delineate 
them.  They  were  even  more  numerous  on  the  so-called 
seas  than  on  the  broad  continental  regions.  They  were 
usually  more  or  less  irregular,  consisting  in  delicate 
differences  of  shade.  No  straight  and  sharp  lines  were  I 
seen.  Between  the  black  spota  which  abounded  in  a 
certain  region  were  seen  diffuse  liazy  lines,  rather  irregu- 
larly formed  {Monthly  JTotice*  U.  A.  S.  voh  Ivi.  1896, 
p.  166).  These  discrqmncies  between  the  two  observers 
are  all  the  more  noteworthy,  in  view  of  the  skill  of  each, 
Schiaiurclli  being  known  for  his  conscientious  care  in  i 
avoiding  every  sort  of  illusion,  and  training  his  eye  to  see 
only  what  is  existent,  while  Barnard  is  equally  conscien- 
tious, and  had  at  his  disposition  takauqric  power  far  | 
exceeding  that  of  Schiaparelli. 

The  apjarent  discrepancy  can,  we  believe,  lie  reconciled 
by  some  considerations  on  the  jmycholagy  of  vision,  if 
we  observe  a stippled  engraving  of  such  au  object  as  the 
human  fain.*  from  a certain  distance,  we  see  nothing  but 
continuous  light  and  shade.  If  we  seek  to  draw  what  we 
see,  we  may  form  the  best  representation  by  lines  repre- 
senting the  outlines  of  the  human  features.  But  if, 
instead  of  studying  the  engraving  at  a distance,  we  look 
at  it  through  a magnifying  glass,  we  soo  no  lines  whatever 
but  only  collections  of  point*,  perhaps  w ithout  any  well- 
defined  arrangement,  thicker  in  some  regions  than  in 
others,  and  of  various  sues.  We  thus  learn  tliat  the  eye 
possesses  a property  of  representing  collections  and  rows 
of  |M>inU  to  the  visual  sense  as  continuous  lines  of  light 
and  shade.  From  this  point  of  view  it  is  quite  natural 
tliat  such  features  as  those  described  by  Barnard  should, 
when  seen  with  less  sharpness,  present  to  the  eye  the 
appearance  shown  on  the  iinqvs  of  8chia]iarelli.  The 
discrejiancy  between  the  outlines,  as  drawn  not  only  by 
the  two  observers,  but  by  the  same  observer  at  various 
times,  shows  that  there  is  something  shadowy  and  in- 
definite, we  may  even  say  doubtful,  in  the  objects  depicted. 
Some  of  the  channels  are  unmistakable.  Of  others  the 
difference  of  shading  is  so  slight  that  visual  distinctness  Ls 
scarcely  possible,  and  none  of  them,  perhajw,  can  be  con- 
sidered as  anything  but  the  result  of  a combination  of 
complex  features  too  minute  to  be  separately  visible.  In 
this  connexion  a short  paper  by  Lendl i in  the  Attronom. 


Sack.  (Bd.  146,  S.  155)  may  be  read  with  must 
This  observer  found  that  after  having  observed  the 
channel*  of  Mars  for  two  years  through  a U-kwcopc,  he 
was  able,  by  looking  at  the  moon  through  uo  opere-glio, 
to  see  similar  lines  ujion  its  surface,  but  these  aKnung 
lines  were  shown  by  observations  with  the  telescop.-  to  lc 
unreal,  being  only  the  result  of  the  unconscious  adtn  of 
the  eve  in  joining  together  slight  and  irregular  combrns- 
tions*  of  light  and  shade  in  such  a way  as  to  produce 
regular  forms.  As  this  action  was  the  result  of  i N 
habit,  the  fact  shows  the  possibility  that  long  {nactirt  n 
observing  may  reault  in  an  observer  aoeiog  objects  m- 
correctlv.  Could  we  aee  Mars  with  an  optical  uistnumal 
ljearing*  the  same  ratio  to  a common  telescope  that  tlie 
latter  does  to  an  opera-glasa,  the  result  might  b thr  mnic 
tor  Mare  that  CeruJli  found  for  the  moon.  The  dutiUnng 
of  the  channels  noticed  from  time  to  time  by 
oliscrvere  must  also  be  placed  in  the  category  of  doub t ui 
phenomena  or  probable  illusions,  and  there  is  • tto 
i»oint  an  absence  of  agreement  among  the  olmnw  w*1^ 
must  throw  doubt  on  their  conclusions.  On  bdnajait* 
map  and  in  Lowell's  drawing  the  ttaUe  ebaaneb  « 
simply  parallel  ones  of  o,unl  strength,  so  *jl?Vr 
they  are  distinctly  separate  objects,  though  o t 
auppoeed  duplicity  very*  difficult  to  make  out  it  , 
ccivublo  that  an  observer,  under  “S 

might  find  these  |«rirs  of  marling*  bard  to 
were  such  the  rase,  the)'  would  be  seen  a*  a '0 
band  and  not  aa  the  narrow  streaks  entunardy 
The  well  known  fact  that  the  polar  region' 
covered  with  a white  deposit  during  the  Martm 
of  which  the  greater  l«t  melts  away  m “«  um. 
course  of  the  Martian  summer,  has  gw»  n*c 
the  belief  that  the  planet  has  an  atmosphere  Mtn. 
and  oe.»na  like  our  own.  Apparent  ctonp*  » ^ ^ 
the  visibility  of  different  »i*ots  at  diffe  . j ^ 
confirm  tte  view,  by  suiting 
planet  are  from  time  to  tune  nvndmd  mvuiWe  . ^ 

Hut  the  telescopic  obrertatton*  of  LoweU,  an.  tk  ^ ^ 

with  a a|>ectroecope  by  Campbell,  both  r&cbi 

this  view ; Lowell,  from  his  9»n  nuw 

the  conclusion  that  the  atmosphere  ^ ^ ^ 

than  that  of  the  earth  and  compare^ ) * 

Campbell,  by  comparing  the  spectra  ol . kpl  dijfer- 
moon,  could  not  certainly  discern  an)  n no 

ence  between  them.  It  is  known  (ion  ,,«tn» 

atmosphere  sufficient  to  produce  an  a H ,J  ;1  sUUC 
Hence  Campbell's  observation*  »b>"»  _ 

thing  ia  not  absolutely  true  ^glint  'd  hj 

niateJy  ao,  in  that  no  spectral  lines  da*  si 

the  atmosphere  to  an  obvious  extent.  ..nntdiUc 

atmosphere  could  exist  without  havmg  wf* 

effect  on  the  lines,  especially  how  tone  4 tat  „ 

it  might  contain,  we  cannot  •<“**  **'“  ^ ‘ ,tro0«|.lirt* 
seem  justified  in  concluding  that  e u,  v»]onr 

much  rarer  and  much  more  tie 

than  tliat  of  the  earth.  The  l«'J1f“  °f  J^Traniy  of 
ippoaed  winter  snow  dapoaito  j.ut  ia  real 

ie  atmosphere  present*  no  difficu  )•  an 

illiculty  in  supposing  tliat  the  suretreaerOerre^  ffl0. 
b so  high  as  to  unit  any  considerable  ^ 

r ice.  The  most  probable  «f,bu®u  rata* 

lenou  Bceins  to  tetiiatthe^Ur^ww 
f hoar  frost  dqmaited  during  the  tJd  j rav»  if 

revail  in  a region  completely  cut * ^ bJor 

ie  sun,  and  not  wrarmed  as  ear  H"  fc*  do.lt 

arrents  from  the  warmer  equate triad  ' ^ , ^....iat,  1* 
va pirates  at  a temperature  below  the  ^ ^'s  r»« 

> not.  therefore,  necessary  to  suppose  nsdu0*' 

i . of  Mars  even  up  to 
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point  of  water,  in  order  to  explain  the  evaporation  of  a 1 
thin  deposit  of  frost  during  the  Martian  summer. 

Our  general  conclusions  as  to  the  physical  condition  of 
the  surface  of  Mars  may  be  summed  up  as  follows*  (1) 
The  dark  regions  on  the  planet  are  not  ooe&ns,  as  was 
formerly  supposed,  the  more  probable  hypothesis  being 
that  the  dark  colour  is  simply  that  of  the  solid  surface  of 
the  planet.  The  amount  of  heat  received  from  the  sun 
on  each  unit  of  surface  is  less  than  half  that  received  by 
the  earth,  and  it  is  commonly  supposed  that  the  surface 
of  our  globe  is,  in  the  general  average,  warmer  than  it 
would  be  if  our  atmosphere  were  less  dense  or  less  rich  in 
aqueous  vapour.  It  is  therefore  very  unlikely  that  the 
surface  of  Mara  can  be  warm  enough  to  allow  of  the 
presence  of  large  bodies  of  water  in  the  liquid  state. 
(2)  The  so-called  canals  or  channels  are  probably  not  the 
definite  features  tliat  appear  on  the  drawings,  but  rather 
the  rcsnlt  of  slight  suggestions  made  to  the  eye  by  more 
or  less  irregular  differences  in  the  minute  shadings  and 
colour  tints  on  the  surface  of  the  planet 

Probably  no  astronomical  discovery  since  that  of  Nep- 
tune has  so  surprised  the  astronomical  world  as  the 
announcement,  made  in  August  1877,  that  Pro- 
o/Manf*  lessor  Asaph  Hall  had  discovered  two  satellites 
of  Mars.  The  most  remarkable  feature  of  these 
1 Judies  is  their  minuteness,  their  estimated  diameter 
1 wring  only  8 or  10  miles,  and  they  are  the  smallest 
known  bodies  in  our  system,  except  possibly  a few  of  the 
more  recently  discovered  minor  planets-  Among  satellites 
the  inner  one  U unique,  In  that  its  time  of  revolution 
round  the  planet  is  loss  than  the  Martian  day,  being  in 
fact  less  than  nine  hours.  The  result  is  that  to  an  ob- 
server on  the  planet  it  would  rise  in  the  west  and  set  in 
the  east.  They  are,  of  coarse,  difficult  objects  to  observe, 
especially  at  those  oppositions  when  the  planet  is  farthest 
from  the  sun ; but  at  the  favourable  O|>po«itiona,  when 
Mars  is  near  its  jierihe-lion,  they  may  easily  be  seen  with  a 
telescope  of  1 2 inches’  aperture  or  upwards,  if  the  observer 
takes  the  precaution  to  cut  off  the  light  of  Mare  from  his 
field  of  vision.  Particulars  relating  to  the  elements  and 
motions  of  those  bodies  are  given  on  pages  714-5. 

The  numb  er  of  known  members  of  the  group  of  minor 
planets  now  approaches  500,  and  is  increasing  so  rapidly 
that  no  trustworthy  estimate  of  its  total  can  yet  be 
piaaets  nuidc.  The  mean  opposition  magnitude  of  those 
moHt  recently  discovered  generally  lies  between 
the  1 1th  and  13th,  and  sometimes  is  of  the  14th  or  15th. 
New  discoveries  are  now  made  entirely  by  photography. 

A .sensitised  plate  is  exposed  in  the  focus  of  an  equatorial 
photographic  telescope,  moved  by  clockwork  so  as  to 
follow  the  stars  in  their  diurnal  motion,  ami  on  this  when 
developed  the  stars  up]  tear  as  minute  dark  dots.  But  if 
the  image  of  a planet  is  imprinted  on  the  plate,  it  will 
appear  as  a short  line,  owing  to  the  combined  effect  of  its 
orbital  motion  and  that  of  the  earth.  The  ease*  with 
which  such  a plate  can  be  examined  under  a microscrq*, 
renders  this  method  much  simpler  and  more  exjieditioue 
thin  the  old  one  of  scorching  for  the  planet  visually. 
One  of  the  bodies  recently  added  to  the  list  is,  in  the  ^ 
character  of  its  orbit,  quite  unique.  The  orbits  of  all 
the  minor  planets  known  up  to  1898  were  situated 
between  those  of  Mars  and  Jupiter,  but  in  August  of  that 
year,  Witt,  of  Berlin,  found  a planet  which  at  perihelion 
comes  considerably  within  the  orbit  of  Mars.  The  name 
of  Ecus  has  been  assigned  to  it.  A remarkable  feature  is 
that  the  two  orbits,  those  of  Eros  and  of  Mars,  are  inter- 
linked in  such  a way  that  if  both  were  material  they 
would  pass  through  each  other  like  two  links  in  a chain  ; 
but  the  inclination  of  the  orbits  and  the  large  eccentricity 
of  Ero«  are  such  that,  at  present,  there  is  no  very  near  » 


approach  of  the  two  orbits,  though  this  could  not  ala-ays 
hare  liecn  the  case  in  the  past,  nor  will  it  be  the  case  in 
the  future.  One  result  of  the  secular  variations  must  be 
tliAt  the  two  orbits  will,  at  some  period,  actually  intersect, 
and  near  this  time  Mars  and  Eros  will  approach  so  close 
to  one  another  that  the  orbit  of  the  latter  may  l»e  com- 
pletely chsuiged.  Not  unlikely  this  was  the  ease  at  some 
unknown  epoch  in  the  past,  previous  to  which  the  orbit 
of  Eros  may  have  been  very  different  from  whnt  it  is  now. 
Approximate  elements  of  this  body  referred  to  the  equinox 
of  1 900  are  these  : — 


Epoch,  ISM,  August  51,  5 G.M.T. 


Mean  long,  at  epoch 
,,  mom.  ,, 
Long,  of  perihelion 
„ node 
Inclination  . 

Angle  of  eccentricity 
Daily  mean  motion 
Log.  mean  distance 
Eccentricity  . 


. . 342’  43' 

. 231 3 37' 

. 121*11' 

. 303°  31' 

10°  50' 
12*  62' 

. . . 2015-2326’ 

. 0*163798’' 

. . 0*22275' 


From  the  mean  distance  and  eccentricity  it  follows  that 
the  least  distance1  of  the  planet  from  the  sun  is  1*1333; 
the  greatest,  1*7829.  At  the  descending  node  on  the 
ecliptic  its  distance  from  the  earth’s  orbit  is  only  0‘ 149,  a 
distance  much  less  than  that  of  any  other  known  planet. 
The  earth  passes  this  point  about  24th  January  of  each 
year ; but  it  is  only  on  rare  occasions  that  the  planet  will 
be  very  near  the  corresponding  part  of  its  orbit  at  this 
date.  A tantalizing  fact  for  the  astronomer  is  that  such 
a {Kutsagc  occurred  about  24th  January  1894,  before  the 
planet  was  recognized,  and  that  so  near  an  approach  will 
not  occur  again  until  1975.  Oppositions  not  much  less 
favourable  than  that  of  1894  will  occur  in  1931  and 
1938.  Thu  epochs  of  these  nearest  approaches  can  be 
utilized  for  more  exact  measures  of  the  solar  jxirallax  than 
have  yet  been  made.  Seven  years  before  and  after  each 
moat  favourable  opposition  another  occurs  at  which,  though 
lens  favourable,  the  planet  cornea  ao  near  as  to  offer  an 
excellent  opportunity  for  the  measures  in  question. 

A study  of  the  distribution  of  the  mean  motions  of  these  bodies 
shows  a singular  feature,  apparently  connected  with  their  origin,  on 
which  it  may  throw  some  light.  About  1870  it  was  nuttibu- 
noticed  by  Kirkwood  tliat  when  these  mean  motions  U0a  ^ 
arc  arranged  in  the  order  of  their  magnitude,  gar*  are  mft|| 
found  in  the  writ*  corresponding  to  the  points  of  com- 
measurability  with  the  moan  motion  of  Jupiter ; that 
is  to  aay,  tho  period  of  Jupiter  being  in  round  numbers  twelve 
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perturbation*  produced  by  Jupiter  would  be  greatly  exaggerated 
m the  course  ol  eenturie*.  It  was  therefore  supposed  that  if  there 
ever  had  been  planets  with  these  mean  motions,  their  orbita  would 
have  been  unstable  and  subjected  to  large  and  unknown  changes. 
Thin  conclusion,  however,  is  misleading.  The  result  in  qaafion 
follows  when  the  integration  of  the  equations  of  motion  of  the 
planet  is  only  Approximate,  but  a rigorous  integration  shows  that 
rommensurability  of  the  kiud  in  question  does  not  lead  to  any 
instability.  When  Kirkwood  made  his  investigation,  only  about 
tOO  of  these  holies  were  known,  but  a study  of  the  400  members 
of  the  group  whose  mean  motions  arc  fairly  well  determined  shows 
the  matter  in  another  and  more  striking  light  In  the  preceding 
table  is  shown  the  distribution  of  those  members  in  zones  of  mesu 
motion  and  mean  distance. 

A study  of  this  table  shows  that  what  we  sec  in  the  group  are 
not  ga|>«  in  an  otherwise  uniform  aeries,  but  a tendency  to  cluster 
into  zones,  which  are  condensed  near  the  middle  of  the  regions 
between  the  lines  of  oommeuanrabiUty  and  thin  out  gradually 
towards  those  lines.  For  the  most  |«rt  there  is  no  absolute 
dividing  line  between  the  zones,  the  number  being  merely  less 
near  the  line  of  cotnmcnsurability.  This,  however,  is  Hot  the 
case  with  the  two  outer  zone*.  In  the  region  3 '24  to  3*34  no 
planet*  are  yet  known,  while  in  the  next  zone,  0*13  in  breadth, 
there  are  ten.  Then  follows  a zone  0*30  in  breadth,  without  any, 
outside  of  which  there  are  five.  That  there  is  a causal  connexion 
between  this  system  of  grouping  and  the  lines  of  conmiensurability 
with  Jupiter  can  scarcely  be  doubted,  but,  as  already  remarked, 
we  cannot  attribute  the  paucity  of  planets  approaching  to  cora- 
mensurability  to  any  want  of  stability  in  their  motion.  One 
cannot  but  suspect  that  the  phenomenon  has  a <xj«mogonical 
origin,  and  are*;;  from  the  formation  of  zone*  of  different  degrees 
of  density  in  the  original  revolving  nebulous  mass  from  which 
these  bodies  were  formed. 

The  law*  of  secular  variation  of  elements  show  that  there  is  a 
certain  mean  plane  around  which  the  nodes  of  these  bodies  tend 
to  be  uniformly  scattered,  and  a certain  mean  longitude  towards 
which  the  perihelia  tend  {Attrcmom.  Hack.  Iviil,  S.  210).  The 
position  of  tho  mean  ntune  is : longitude  of  node,  91*  ; inclina- 
tion to  eliptic,  r 3\  The  eccentricity  and  perihelion  of  the  mean 
orbit  are  : eccentricity,  0*0321  ; longitude  of  jicrihclion,  3*.  This 
last  result  does  not  imply  that  we  have  here  the  mean  of  all  the 
eocentrlcitkw,  but  that  the  mean  value  of  the  c sin  r and  e co*  w 
for  all  the  orbits  will  U-  very  near  the  products  of  the  cccen tricity 
just  given  into  the  sine  and  casino  of  3*.  The  result  may  bo 
otherwise  expressed  by  saying  that  the  action  of  each  planet  tends 
to  bring  the  mean  plane  of  tho  orbits  of  tho  small  planets  into  it* 
own  plane,  and  to  elongate  the  orbits  in  the  direction  of  its  own 
aphelion.  As  Jupiter  exerts  the  most  powerful  action  on  the 
minor  planets,  a tendency  thus  arises  among  the  latter  to  coin- 
cidence of  their  nodes  and  perihelia  with  the  node  aud  peri- 
heliou  of  Jupiter. 

Thu  most  notable  addition  to  our  recent  knowledge  of 
the  Jovian  system  consists  in  the  discovery  of  a minute 
jovimn  additional  satellite  by  Barnard  in  September 
system.  1892,  with  the  36 -inch  telescope  of  the  Lick 
Observatory.  It  is  much  nearer  the  planet  than 
the  four  previously  known,  and  the  only  designation 
which  it  has  thus  far  received  is  that  of  “ fifth  satellite,” 
the  order  of  distances  of  the  satellites  thus  being  tho  fifth, 
first,  second,  <kc.  Ah  regards  visibility  it  is  one  of  the 
most  difficult  objects — perhaps  the  most  difficult — in  the 
solar  system,  and  has  been  seen  only  with  a few  of  tho 
largest  tclescojws.  Its  mean  synodic  period  of  revolution 
is  1 1 h.  51  m.  27*635  s.  It  has  been  assiduously  observed 
by  its  original  discoverer,  who  finds  a quite  appreciable 
eccentricity  in  its  orbit.  From  his  ol  wer  vat  ions,  com- 
bined with  a consideration  of  the  theoretical  effect  of 
tho  ellipticity  of  Jupiter,  its  pericentre  is  found  to  revolve 
with  a more  rapid  motion  than  that  of  any  other  known 
celestial  body,  making  more  than  an  entire  revolution  in  a 
year.  The  four  satellites  formerly  known  have  been  found 
by  Barnard  and  W.  H.  Pickering  to  exhibit  singular 
anomalies  of  apparent  form  while  in  transit  across  the 
disc  of  Jupiter.  The  first  sometimes  appealed  double  on 
such  occasions,  although  no  such  form  had  been  seen  at 
other  times,  and  it  became  a question  whether  it  could 
really  consist  of  two  bodies.  After  a careful  study  of  the 
subject,  Barnard  reached  the  conclusion  that  the  apiioar- 
ance  was  due  to  a bright  band  around  the  equatorial 


region  of  the  satellite,  while  the  polra  were  of  a darker 
tint,  the  varied  shading  of  the  belts  of  Jupiter  on  which  it 
was  seen  projected  during  the  transit  resulting  sometime* 
in  only  the  polar  regions  being  visible.  Anomalies  of 
form  noticed  in  the  other  satellites  have  not  been  con- 
firmed by  the  observations  of  Barnard  (J JonlAly  Xoticet 
H . A.  &lhr.  1894,  p.  134). 

The  disc  with  which  the  complex  cloud  forms  on 
Jupiter  can  be  observed  has  led  to  a careful  study  of 
its  surface  by  many  observers.  The  British  Astronomical 
Association  bus  a special  section  devoted  to  this  study. 
Although  a great  mass  of  observations  has  thus  been 
collected,  illustrative  of  the  changes  continually  going  on 
at  the  surface  of  the  planet,  it  cannot  be  said  that  any 
radically  new  views  respecting  its  constitution  have  been 
gained,  nor  that  the  observations  have  yet  led  to 
researches  tliat  would  throw  much  additional  light 
on  the  subject.  The  most  noteworthy  phenomenon  of 
late  years  has  been  tho  garnet  spot  which  appeared 
in  middle  southern  latitude  in  1878.  For  ten  years  no 
great  changes  were  noticed  in  it ; then  it  gradually  began 
1 to  fade  away.  About  1892  it  brightened  up  again,  then 
1 again  began  to  fade,  and  has  been  seen  only  occasionally 
and  with  difficulty  since  1897.  The  most  careful  investi- 
gation of  its  motion  has  been  made  by  I»hse,  whom  wnt 
embraced  the  entire  period  of  visibility  from  18  <8  to 
1897.  His  most  remarkable  conclusion  is  tluit  the  |ien«i 
of  revolution  of  the  spot  has  been  undergoing  & fairly 
continuous  change.  For  several  years  lefore  and  aster 
1891,  it  was  9 h.  55  in.  41  s.  But  if  with  thw  motion 
its  position  is  computed  back  during  previous  years,  it 
will  be  found  to  have  wandered  over  mow  than  two-thirds 
i the  circumference  of  the  i«u*allel  on  which  it  is  situated. 

1 This  result  emphasizes  the  fact  already  known,  tiw  i 
j Jupiter  has  any  solid  nucleus  it  is  invisible  to  us ; Tor 
I the  s|K)t  in  question  been  connected  with  such  a nuc  ew’ 
had  it  even  been  in  tho  nature  of  an  eruption  from  a 
volcano,  its  period  of  revolution  would  necessan  y T* 
been  uniform.  Granting— as  stems  to  be  uiiayuida^ 
— that  the  visible  surface  of  the  planet  is  either  iqui 
gaseous,  the  persistence  of  the  »l>ot  through  t wen  -y  ) 
is  remarkable.  The  most  plausible  hypothesis  is  * 
is  in  the  nature  of  on  island  floating  upon  a liquid  511 
but  it  does  not  seem  at  all  probable  that,  any  orai  - 
floating  in  an  atmosphere  could  have  Lusted  thruiig  i 
an  interval.  Still,  it  is  an  open  question  whether  W 
called  belts  of  Jupiter  indicate  a liquid  or  gaseous  con 
of  the  visible  surface.  The  great  difficulty  m the  way. 
the  liquid  hypothesis  is  the  very  great  difference 
times  of  rotation  of  tho  equatorial  portions  of  t ® P*T 
and  the  spots  in  middle  latitudes.  It  is  now  found  tin 
while  the  latter,  like  the  red  spot,  rotate  i»  * • » 
and  a somew  hat  variable  number  of  seconds,  the  equ 
markings  make  a revolution  in  about  five  miuu  a 
time,  or  9 li.  50  m.  plus  a varying  number  o 
In  this  respect  Jupiter  resembles  the  sun,  whose 
follows  the  same  law.  In  the  cose  of  the  plane  , o » 
it  is  very  remarkable  that  no  intermedia^  , 
rotation  seem  to  have  been  well  made  out.  1 » ^ 

arises  from  the  fact  that  observers  have  no  1 ' . . 

this  subject  the  attention  which  it  deserves,  or 
the  line  between  the  two  times  of  rotations  n*  ^ 

one,  is  a question  which  cannot  yet  be  decisive  J*  ^ 
The  iinjM>rtant  |ioint  is  that  the  difference  ^ {jl0 

tw*o  times  com*s|)ond&  to  a difference  of  awn  j yjjjg 
motion  round  tho  planet  during  a terrestrial  »y^ 
corresponds  to  a linear  motion  on  the  surface  o l 
of  more  than  30,000  miles  per  day,  » rootion 
seems  difficult  to  reconcile  with  liquidity  o 
surface. 
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TJin  vi«*w  expressed  in  the  ninth  sditfon  of  this  work,  that  ( 
Ju [liter  shines  partly  by  its  own  light,  haa  nut  been  confirmed  by 
later  researches.  The  complete  duapptarsnoe  of  the  satellites, 
even  in  the  most  powerful  telescopes,  while  in  the  shallow  of 
Jupiter,  shows  that  they  cannot  receive  sufficient  light  from  that 
planet  to  he  visible,  ainl  the  nnifonn  darkness  of  the  shadow  of 
the  satellite  when  seen  on  the  planet,  shows  that  the  latter  cannot 
ha  self-luminmis.  It  is  also  to  be  remarked  that,  were  it  only 
moderately-  self-luminous,  the  colour  of  the  light  which  it  sends  to 
ua  would  he  red,  such  light  being  that  first  emitted  from  a heated 
body  when  its  temperature  is  raised.  While  it  is  quite  possible 
that  a sin  ill  quantity  of  such  light  may  reach  ua  from  the  planet, 
no  facts  to  prove  it  nave  yet  been  adduced. 

In  April  1898,  the  probable  discovery  of  a ninth 
satellite  of  Saturn  by  W.  H.  Pickering  was  announced 
from  the  Harvard  College  Observatory.  The 
new  object  was  detected  by  means  of  four 
photographs  of  the  region  in  the  immediate 
neighbourhood  of  Saturn,  taken  on  16th,  17th,  and  18th 
August  1898.  A minute  star  was  found  on  each  of  the 
plates,  occupying  a position  which  was  vacant  on  the 
other  plates.  The  object  was  of  the  fifteenth  magnitude, 
and  therefore  so  faint  as  to  be  invisible  to  the  eye  by  any 
but  the  most  powerful  telescopes.  Its  position  relative  to  | 
Saturn  could  not  be  readily  determined,  because  the  long  1 
exposure  necessary  to  bring  out  so  faint  an  object  resulted 
in  the  image  of  Saturn  being  completely  **  burned  ” out 
on  the  plates  ; in  fact,  the  planet  and  rings  a]  q reared  only 
as  a large,  dark,  faintly -defined  blotch  of  light,  several  j 
times  larger  than  the  planet  itself.  Assuming  that  the 
object  in  question  was  a satellite  of  Saturn,  it  must  be  at 
some  distance  outside  of  all  the  other  satellites,  and  its 
time  of  revolution  must  be  several  months.  As  the  object  | 
does  not  seem  to  have  been  certainly  detected  at  the 
following  opposition,  some  doubt  may  yet  exist  as  to  its  i 
nature.  The  planet  is  now  in  a region  rich  in  stars,  and 
as  so  faint  an  object  is  easily  lost  among  the  hundreds 
which  surround  it,  its  detection  is  difficult. 

The  visible  surface  of  Saturn  bears  a certain  resemblance 
to  that  of  Jupiter,  but  the  markings  are  so  much  fainter 
that  it  is  difficult,  if  not  impossible,  to  locate  and  identify 
them  with  precision.  There  have  been  two  notable 
exceptions  to  this  rule.  Sir  William  Hcrschel  once  saw'  a 
spot  which  lasted  several  weeks  and  enabled  him  to  fix 
the  time  of  rotation  of  the  planet  on  its  axis  at  10  h.  16  ni. 
The  second  case  occurred  in  1876.  On  7th  December  of 
that  year  a bright  white  spot  suddenly  appeared  in  the 
equatorial  region.  It  continued  more  than  a month, 
gradually  extending  its  dimensions  in  an  cast  and  west 
direction,  so  as  to  assume  the  form  of  a long  streak,  and 
at  the  same  time  growing  fainter.  From  observations  of 
the  brighter  jiortion,  Professor  A.  Hall  fixed  the  time  of 
rotation  at  10  h.  14  m.  The  question  whether  any 
markings  ordinarily  exist  on  the  planet  strong  enough  to 
be  certainly  located  is  an  open  one  among  the  beat 
observers.  Cautious  students  of  the  subject  will  probably 
give  most  weight  to  the  negative  side.  (See  Monthly 
Xot ices  R.  A.  for  observations  and  discussions,  by 
Williams  and  Barnard.) 

The  most  noteworthy  addition  to  our  knowledge  of  tho 
rings  of  Saturn  has  been  made  by  Keeler.  That  these  ap- 
pendages cannot  be  rings  of  continuous  matter, 
riag™  * either  solid  or  liquid,  lias  long  been  well  estab- 
lished by  theory,  which  showed  that  the 
equilibrium  of  such  an  object  would  necessarily  be 
unstable.  The  alternative  hypothesis  that  the  rings  are  a 
cloud  of  minute  satellites,  or  perhaps  mere  particles,  too 
.‘Miudl  to  be  individually  visible,  but  so  numerous  as  to 
look  in  our  telescope  like  a continuous  mass,  was  exhaust- 
ively investigated  by  J.  Clerk  Maxwell  in  his  Adams 
prize  essay  published  about  1860;  but  no  direct  evidence 
bearing  on  the  question  was  obtainable  until  the  spectro- 


ficope  was  brought  into  requisition.  By  the  aid  of  this 
instrument  in  its  present  refined  form,  the  motion  of  a body 
to  or  from  the  earth  can  be  made  evident  by  the  change 
produced  by  the  motion  in  the  wave  length  of  the  spectral 
rays.  The  method  is  equally  applicable  whether  the  body 
is  self-luminous  or  shines  by  the  reflected  light  of  the 
suil  By  photographing  the  8|jectrum  of  Saturn  and  its 
rings  when  the  image  was  thrown  upon  the  narrow  slit 
of  a spectrograph,  Keeler  found  that  the  lines  across  the 
spectrum  were  bent  and  broken  in  such  a way  as  to  show 
that  the  inner  part  of  the  rings  revolved  with  greater 
velocity  than  the  outer  part,  the  motion  of  each  j*art 
being  that  which  would  correspond  to  the  motion  of  a 
satellite  revolving  at  the  same  distance.  The  extreme 
thinness  of  the  rings  was  demonstrated  in  a more  striking 
manner  than  ever  before  by  Barnard  and  others  in  1892, 
during  one  of  those  rare  times  at  which  the  plane  of  the 
ring  passes  between  the  earth  and  the  sun.  In  such  a 
case  the  sun  shines  on  one  surface  of  the  ring,  while  only 
the  opposite  surface  is  turned  towards  ua.  Considering  it 
as  a cloud  of  satellites,  each  of  the  hitter  should  in  such  a 
case  be  fully  illuminated  by  the  sun,  except  so  far  as  it 
might  be  in  the  shadow  of  those  outside  of  it.  The  outer 
satellites  of  all  would  necessarily  la*  fully  illuminated  and 
also  be  visible  to  us  if  we  had  sufficient  telescopic  power, 
because  there  w'ould  be  nothing  to  hide  their  light.  Now, 
it  is  a singular  fact  that,  in  these  circumstance*,  the 
ring  was  completely  invisible,  even  with  the  36-inch 
telescope  of  the  Lick  Observatory.  This  shows  that  the 
entire  ring  must  be  so  thin  that  its  edge  is  completely 
invisible,  even  in  the  full  light  of  the  sun,  at  the  distance 
which  Hejxarates  us  from  the  planet.  On  the  other  hand, 
the  objects  composing  it  must  lie  completely  opaque,  as  is 
shown  not  only  by  their  disappearance  iu  the  circum- 
stances we  have  mentioned,  but  by  the  darkness  of  tho 
shadow  which  they  cast  u|>on  the  planet  when  the  sun 
illuminates  them  obliquely.  The  cloud  of  satellites  is  so 
dense  that  a ray  of  light  cannot  penetrate  the  mass. 

An  interesting  question  still  open  is  the  nature  of  the 
j so-called  divisions  of  the  rings.  Are  these*  divisions  real  or 
are  they  simply  apparent,  arising  from  a darker  colour  in  the 
matter  which  composes  them  1 In  the  case  of  the  shar|>est 
and  best-knowm  division,  to  which  the  name  of  Cassini 
has  been  given  from  its  first  observer,  there  would  seem 
to  be  little  doubt  that  the  division  is  real.  But  there  is 
some  doubt  in  the  case  of  the  other  divisions.  It  is  now 
well  established  that  the  dusky  or  crajie  ring,  which  is 
on  the  inside  of  tho  brighter  one,  is  really  in  the  nature 
of  an  inner  border  of  the  bright  ring,  the  one  shading 
off  imperceptibly  into  the  other.  Whilo  many  excellent 
observers  have  sometimes  thought  they  saw  a complete 
separation  between  the  bright  and  the  crape  rings,  no  such 
phenomenon  has  been  seen  in  the  great  telescojiea  of  our 
times,  and  it  is  almost  certain  that  the  dark  colour  of  tho 
crape  ring  arises  merely  from  its  tenuity  and  transparency. 
From  Barnard’s  observation  of  the  jwssage  of  Japetus 
through  the  shadow  of  Saturn  and  its  rings  it  apjiears 
that  the  trans]>arency  gradually  diminishes  from  the 
centre  of  this  ring  to  its  line  of  junction  with  the  bright 
ring.  If  there  should  ever  be  a transit  of  Saturn  cen- 
. t rally  past  a bright  star,  many  questions  as  to  the  con- 
stitution of  the  rings  might  he  settled  by  noting  the  times 
at  which  the  star  was  seen  through  the  divisions  of  the  ring. 

The  great  distance  of  Uranus  and  Neptune,  and  the 
faintness  of  their  illumination  by  the  sun,  have  as  yet 
I prevented  our  reaching  any  well-defined  views  Vrm atam 
as  to  their  physical  constitution.  Micrometric  mad  s«p- 
measures  seem  to  show  that  the  globe  of  Uranus 
is  slightly  elliptical,  like  that  of  the  other  outer  *"*’ 

! planets ; this  would  indicate  that  the  planet  Inis  a some- 
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what  rapid  rotation.  In  the  raao  of  Neptune,  although 
no  well  marked  cllipticity  lias  been  observed,  it  liaa  been 
established  in  a satisfactory  though  intricate  way.  The 
plane  of  the  orbit  of  the  satellite  is  found  to  Iks  in  con- 
tinuous motion,  and  the  only  cause  to  which  this  eau  be 
attributed  is  the  ellipticity  of  the  planet  itself.  The  result 
of  this  cause  would  be  that  the  axis  of  the  orbital  plane 
would  perform  a slow  revolution  around  the  axis  of  the 
planet  The  observed  motiou  is  undoubtedly  a revolution 
of  this  kind,  but  up  to  the  present  time  the  arc  described 
has  been  so  small  that  neither  its  radius  nor  its  jjeruxl  can 
be  determined. 

Were  the  planets  surrounded  by  eom]»aratively  deuse 
atmospheres,  especially  atmospheres  markedly  different 
from  that  of  the  earth,  that  fact  would  be  must 
o/Tbe*  easily  made  known  by  the  spcctrn*co|>e,  since 
p/aae/B.  unknown  substances  in  such  an  atmosphere 
would  show  absorption  lines  differing  from  those 
of  the  solar  spectrum.  A wry  deuse  atmosphere  of  the 
same  general  character  as  that  of  tl»e  earth  would  be 
indicated  by  a strengthening  of  the  telluric  lines.  We 
remark  in  this  connexion  that  the  lines  observed  in  the 
solar  spectrum  are  of  two  clashes— those  which  arise  from 
the  absorption  of  the  gases  surrounding  the  sun  and  those 
produced  by  our  own  atmosphere.  The  latter  seem  to  be 
principally  due  to  the  aqueous  vapour  in  the  air.  As  the 
light  which  reaches  us  from  a planet  necessarily  comes 
from  the  aun  and  pamea  through  our  atmosphere,  we 
must  expect  to  sec  all  the  lines  of  the  solar  spectrum  in 
the  spectrum  of  any  planet,  and  the  important  question  is 
whether  any  new  lines  or  any  changes  in  the  strength  of 
the  known  ones  are  also  found.  Studies  with  this  end  in 
view'  have  been  made  by  Huggins  ami  Vogel  In  the  case 
of  the  planets  Mereary,  Venus,  Mara,  and  Jupiter,  the 
evidence  of  any  well-marked  modification  of  the  solar 
spectrum  does  not  seem  conclusive.  If,  as  appears  from 
what  has  just  been  said,  the  inferior  and  denser  regions 
of  the  atmospheres  of  these  bodies  are  mostly  filled  with 
clouds  and  vapour,  we  should  not  exjiect  to  gain  much 
evidence  in  this  way.  In  the  case  of  Man  and  Jupiter, 
Vogel  thought  he  detected  an  increased  absorption  in  the 
ml  region.  The  general  conclusion  from  the  studies  of 
these  two  investigators  seems  to  be  that,  at  least  in  the 
case  of  the  three  inner  planets,  there  is  no  evidence  of  an 
atmosphere  differing  materially  from  that  of  the  earth.  In 
the  spectrum  of  Jupiter,  however,  a line  was  found  in  the 
red  of  wave  length  6178  which  does  not  belong  either  to 
the  sun’s  or  the  earth’s  atmosphere.  Vogel  remarks  that 
it  may  bu  doubtful  whether  this  line  arises  from  some  new 
and  unknown  substance  in  the  atmosphere  of  Jupiter  or 
simply  from  some  combination  with  which  we  are  not 
familiar.  The  case  with  Uranus  and  Neptune  is  different. 
The  extreme  faintness  of  the  light  from  these  planets 
renders  it  difficult  to  distinguish  the  Fraunhofer  lines  in 
their  sjiectra,  but  a number  of  dark  bands  were  found  by 
Huggins,  Keeler,  and  Vogel  in  the  easily  visible  portion 
of  the  spectrum  of  Uranus.  The  following  is  a list  of  the 
hands  ou  which  the  ol  servers  are  substantially  in  agree- 
ment : — 

Wu « I.CM'jlh. 

61 9.  A broad  band  fadiug  olT  towards  the  red. 

5W.  A narrow  faint  land. 

Toft.  Darkest  part  of « br«i*d  band,  extending  from  578  to  565. 

513.  Middle  of  the  darkest  band. 

4S6.  A group  of  tine  lines. 

^ Qgel  found  a few  faint  bands  above  486,  and  by 
photographing  the  sjiectrum  from  F into  the  ultra-violet 
Huggins  wits  able  to  distinguish  the  stronger  Fraunhofer 
lines.  The  iqicctrum  of  Neptune  soctaa  to  lie  of  the  same 
general  character  as  that  of  Uranus ; but  the  Kinds  are 
more  difficult  to  see,  owing  to  the  extreme  faintness  of 


the  light.  The  inference  to  be  drawn  from  these  studies 
is  that  these  two  planets  are  surrounded  by  very  deep, 
dense  atmospheres,  probably  materially  different  in  consti- 
tution from  our  own  ; but  until  we  learn  what  combinations 
of  known  substances,  if  any,  might  be  adequate  to  produce 
such  bands  as  those  just  described,  it  is  impossible  to 
reach  any  conclusion  as  to  the  nature  of  those  atmosphen*. 

While  the  photometry  of  the  fixed  stats  has,  in  recent  rows 
been  placed  on  a definite  scientific  besi*,  the  same  ran  reuotij  l* 
said  of  that  of  the  bodies  of  the  solar  system.  This  is 
owing  largely  to  the  difficulty,  if  uot  the  impossibility,  . 
of  establishing  gtsueral  laws  &h  to  the  proj«artK«i  of 
light  reflected  from  bodies  at  xarsuus  angles  of  inci- 
dence and  reflect  mu.  We  n.iut,  therefore,  confine  euredws  to  a 
Statement  of  the  apparent  maguiiude  of  the  pri»ci|«l  Kilns  of  tl» 
9olar  system  under  menu  conditions.  A fondsinsstnl  duun  c* 
the  subject  is  au  expression  for  the  quantity  of  light  received  fmo 
the  sun  as  compared  with  that  from  a fixed  star  of  given  nuiui- 
tude,  a result  which  is  best  expressed  in  tLe  form  of  a stellar 
magnitude  of  the  sun.  The  results  <4  attem]4s  to  fix  this  <!*tuni 
are  ho  dL-txirdaut  that  entire  confidence  cannot  be  felt  ui  any  ot 
them.  To  express  it  as  a stellar  magnitude  of  tbs  wm  re- 
mark that,  on  the  photometric  seal*  now  adopted,  an  inatais  or 
a hundredfold  in  the  quantity  of  light  corresponds  to *dnp of 
5 units  of  stellar  magnitude  in  the  body  emitting  lh<!  "P'1, 
general,  a change  of  » stellar  magnitudes! hi  to  * 

|.lkuwu  or  lUntuB  of  the  .mouotof  U|0lt  b)F  W"  .»»■*■ 
whose  cMim oo  logarithm  U 0;tn.  The  l«t rrmltt  <« * flj £•»" 
magnitude  of  tbe  »un  v.  thin  defined  re.  m to  1* 

-25*8  (liond),  mud  - 2fi*« (Zolliwr).  Girin*  Zollner.  remit 
weight,  »o  have  the  stelUr  inagnitud.  of  na>  - 

The  two  beet  d«trin.m*tU>nt  of  the  r»Uo  of  .unliglet  W ’1"  ” 
tie  full  moon  »™  to  U*  thorn  of  Bond Ini  ->?*  " 

4709S0  and  619000  respectively.  Milder  ( Ikotomctnt  dtr  Gmrm. 
estimates  the  best  mean  result  to  be  569500.  . 

For  tbe  .teller  mettnitmlos  of  the  ijwieu  ui 
turve  room  only  to  «uu  wh»t  *™iu  to  U the  kat  »wa^ 

In  the  twee  of  Mercury  and  Venue,  tbe  vurUtloM  «•  »>!«"  ““ 
definite  results  c-annot  be  given. 
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Mars : at  moan  opposition  ; = 

Jupiter  „ n = 

Saturn  without  rings  t . 

Uranus : at  mean  opposition 
Neptune  „ ,» 

Satellites  of  Mars  : Phobo* 

Deimoa 

Satellites  of  Jupiter : First 
M Second 

” . Tliird 

j ,,  Fourth 

Satellites  of  Saturn  : Mimas 

M Knee  bans . 

” *>  Tetbys 

Dioue 
„ Rhea 

” „ Titan 

„ Hyi.riou 

»»  Japetus— 

from 
to. 

Satellites  of  Uranus : Titania 
„ .*  Oberon 

Satellite  of  Neptune  . 

For  details  respecting  the  new  jg# 

tieriodic  ones,  which  have  itoen  dtscove 
I reference  tnav  he  made  to  the  »rticle  “ 
that  subject;  what  we  are  here  atlJ  con* 

with  is  the  general  i]uestion  of  the  h ; 0( 

stitution  of  these  bodice.  A striking  t0 

the  view  that  the  comets  of  short  pe  ’ . g ftt;tl0Q 

time  become  member*  of  our  system  j* 

of  one  of  the  larger  planets,  nearly  "jjjcovered  ty 
afforded  by  the  case  of  Comet  \.  of  _ ’ ^ found  to 
Brooks  on  6th  July  of  that  year.  I . • ,j,t  years, 
be  moving  in  an  orbit  with  a period  o w'crUiro’d 

and  when  its  motions  were  tweevl  1 . iune  ftnd 

to  have  leased  very  near  the  planet  Jup  vjoo*  10 

July  1886.  Attempt*  to  compute  it*  orbit  I ^ 
this  approach  were-  made  by  Chandler 
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former,  from  a preliminary  investigation,  reached  the  ' 
conclusion  that  the  comet  was  probably  identical  with 
that  of  Lexell,  which  had  been  thrown  into  some  new 
and  unknown  orbit  by  tin?  action  of  Jupiter  more  than 
a century  ago.  Poors  inquiry,  however,  which  was  made 
on  more  complete  data,  seemed  to  show  that  this  view  is 
untenable  and  that  the  comet  had  never  before  been  seen. 
As  to  the  origin  of  comets,  the  most  important  develop- 
ment has  been  the  establishment  of  the  general  fact  that 
they  belong  to  the  solar  system,  and  are  not  stray 
wanderers  through  space,  as  was  formerly  thought  possible. 
Were  the  latter  the  case,  they  would  not  partake  of  the 
motion  of  the  solar  system  through  space.  Consequently, 
as  the  sun  panned  its  journey  more  comets  would  be 
found  coming  from  the  direction  of  its  motion  than  from 
the  opposite  direction.  Those  which  did  come  from  the 
former  direction  would  in  general  move  in  decidedly 
hyperbolic  orbits.  Now  we  may  regard  it  as  established 
that  no  comet  moves  in  such  an  orbit.  It  is  true  that 
some  of  the  computed  orbits  have  a hyperbolic  character, 
this  being  shown  by  the  eccentricity  coming  out  slightly 
greater  titan  unity ; but  the  excess,  even  in  these  ex- 
ceptional cases,  is  always  so  small  that  we  can  only  regard 
it  as  the  result  of  accidental  errors  of  observation  on  such 
ill-defined  bodies.  The  fact  being  accepted  that  these 
bodies,  before  their  observed  entry  into  our  system,  were 
accompanying  the  sun  on  its  journey  through  space,  we 
are  led  to  the  following  very  probable  conclusions : — All 
comets  are  to  be  regarded  as  having  been  in  the  beginning  J 
outlying  nebulous  masses,  belonging  to  the  same  mass  of  j 
matter  as  that  which  formed  the  solar  system,  and  moving  | 
with  it,  but  mostly  at  such  great  distances  from  the  sun 
that  their  periods  of  revolution  would  be  measured  by 
tens  or  even  hundreds  of  thousands  of  years.  Were  it 
not  for  the  effect  of  planetary  attraction  long  jieriods  like 
these  would  l*  the  general  rule,  though  not  neressirily 
universal.  But  at  every  return  to  perihelion  a comet 
will  be  to  some  extent  cither  accelerated  or  retarded  in 
its  movements  by  the  action  of  Jupiter  or  any  other 
planet  in  the  neighbourhood  of  which  it  may  pass. 
Commonly  the  action  will  lie  so  slight  as  to  havo  little 
influence  on  the  orbit  and  the  time  of  revolution.  But 
should  the  comet  chance  to  pass  the  orbit  of  Jupiter  just 
in  front  of  the  planet,  its  motion  would  be  retarded  and 
the  orbit  would  be  changed  into  one  of  shorter  period. 
Should  it  jKiss  lichind  the  planet,  its  motion  would  be 
accelerated  and  its  jieriod  lengthened.  In  such  cases  the 
orbit  might  lie  changed  to  u hyjierbola,  and  then  the 
comet  would  never  return.  It  follows  that  there  is  a 
tendency  towards  a gradual  but  constant  diminution  in 
the  total  number  of  comets.  If  wo  call  A the  amount 
by  which  the  eccentricity  of  a cometurv  orbit  is  less  than 
unity,  A will  be  an  extremely  minute  fraction  in  the 
case  of  the  original  orbits.  If  we  call  ± oe  the  change 
which  the  eccentricity  1 - A undergoes  by  the  action  of 
the  planets  during  the  passage  of  tlie  comet  through  our 
system,  it  will  leave  that  system  with  the  eccentricity 
1-A  + oe.  The  possibilities  are  even  whether  shall 
be  jKisitive  or  negative.  If  negative,  the  eccentricity  will 
bo  diminished  and  the  period  shortened.  If  positive,  the 
minuteness  of  A may  result  in  the  eccentricity  1 - A + 5e 
being  greater  than  unity,  ami  then  the  comet  will  become 
for  ever  a wanderer  through  the  stellar  spaces. 

Another  discovery  is  that  of  the  jKwsibiHty  of  groups 
of  comets  moving  in  nearly  the  same  orbit.  Jt  whs 
formerly  thought  that  only  by  a very  improbable  chance 
would  two  of  these  bodies  lie  found  describing  the  same 
orbit  at  a long  interval  of  time,  and,  if  an  instance  was 
noticed  in  which  such  appeared  to  be  the  case,  it  was 
supposed  that  whut  was  observed  on  the  second  occasion 


was  a return  of  the  former  comet.  In  February  1880 
a brilliant  comet  which  wag  suddenly  observed’ in  the 
wont  hern  hemisphere  was  found  to  las  moving  in  an  orbit 
so  nearly  identical  with  that  of  the  gnat  comet  of  1843 
that  no  doubt  of  a relationship  could  be  felt.  Yet  so 
slight  could  have  lieon  the  deviation  from  a parabolic 
orbit  in  either  ease  that  the  hypothesis  of  identity  of 
the  two  liodies  did  not  seem  tenable.  The  question 
of  possible  identity  was  set  at  rest  by  the  appearance 
of  a third  comet  in  the  autumn  of  1882  again  describing 
nearly  the  same  orbit.  It  now  seems  likely  that  these 
three  bodies  were  parts  of  one  original  nebulous  mass, 
situated  far  beyond  the  confines  of  our  system,  which 
gradually  mqiarated  from  each  other  in  the  course  of 
successive  revolutions  round  the  sun. 

The  question  whether  the  motion*  of  Encke’s  comet 
are  affected  by  a resisting  medium  is  not  yet  conclusively 
settled.  The  careful  and  exhaustive  researches  of  von 
Aston  and  Barklund  seem  to  show  that  resistance  is  met 
with  during  some  revolutions  ami  not  during  others. 
This  would  scarcely  be  the  ease  with  a resisting  medium, 
as  this  agency  would  always  lie  present  if  it  existed  at 
all.  Quite  possibly  the  effect  may  bo  due  to  imperfections 
in  the  computation  of  the  jierturhationa. 

There  is  |x*rhnps  no  celestial  object  on  which  obser- 
vations are  so  much  wanted  as  on  the  zodiacal  light. 
I’p  to  the  present  time  the  conclusions  which 
can  l»e  definitely  stated  are  somewhat  general  *£*•*•* 
in  their  nature.  The  sun  is  surrounded  by  an 
exceedingly  rare  cloud  of  matter  of  very  indefinite  outline, 
lenticular  in  form,  extending  out  somewhat  beyond  the 
orbit  of  the  earth.  This  matter  shines  only  by  reflected 
sunlight,  a conclusion  which,  {>robable  enough  in  itself, 
is  strengthened  by  the  spectroscopic  studies  of  A.  W. 
Wright,  who  found  the  spectrum  to  be  continuous.  In 
northern  latitudes,  this  object  can  Vest  be  seen  in  the 
evenings  of  February  and  March  and  in  the  mornings 
of  September  and  Octolier.  Observations  made  in  the 
evening  seem  to  show  that  the  central  axis  of  the  apjarent 
light  is  one  or  two  degrees  mirth  of  the  plane  of  the 
ecliptic,  and  this  would  jioint  to  a slight  inclination  of 
' the  median  plane  of  the  * hole  mass  to  that  of  the  ecliptic. 

But  it  is  impossible  to  reach  any  definite  conclusion  us  to 
j the  position  of  that  plane  until  the  apparent  axis  of  the 
light  among  the  stars  has  lieon  carefully  delineated  night 
| after  night  through  an  entire  year  by  an  olnscner  in  a 
: very  clear  atmosphere  within  the  tropics.  It  needs  only 
I a glance  at  the  figure  of  the  apparent  light  in  the  neigh- 
j bourhood  of  the  horizon  when  it  can  fir^t  lie  seen,  ulxiut 
J the  close  of  twilight,  to  show  that  its  breadth  at  the 
' horizon  is  very  considerable,  probably  40  degrees,  Con- 
1 tinuing  the  outline  around  the  sun  it  seems  probable  that 
j it*  visible  border  is  nowhere  less  than  23  or  30  degrees 
I from  the  sun.  It  follows  that  an  observer  stationed  at 
. a high  elevation,  in  a very  clear  atmosphere,  in  such  a 
position  that  the  sun  should  I*  about  20  degrees  below 
1 his  horizon  at  midnight,  should  see  thi*  portion  of  the 
' light  as  a faint  glow  in  the  northern  horizon. 

The  existence  of  the  mysterious  counter  glow,  or  Gtycn- 
trhein,  as  it  is  commonly  called,  is  now  fully  established. 
It  is  a jiatch  of  light  in  the  ecliptic  opposite  the  sun,  so 
faint  and  indistinct  in  outline  that  it  can  bo  seen  only 
tinder  the  most  favourable  conditions,  including  absence 
of  moonlight  and  a considerable  elevation  a boro  the 
horizon.  It  is  invisible  when  projected  on  the  Milky 
Way.  Barnard  lias  oliserved  it  to  be  larger  and  more 
diffused  in  the  autumn  than  in  the  spring.  No  well- 
marked  deviation  from  the  ecliptic  or  from  the  point 
' directly  opposite  the  sun  in  longitude  has  been  detected, 
i The  phenomenon  has  sometimes  been  supposed  to  be 
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associated  with  the  zodiacal  light,  which,  on  rare  occasions  I 
and  under  the  most  favourable  conditions,  some  observers  ( 
have  thought  could  be  traced  near  midnight  all  the  way  j 
across  the  heavens,  forming  a complete  arch  from  east  to  . 
west.  In  that  case  the  OtgeMchtin  would  la?  a small  1 
patch  in  this  zodiacal  arch,  slightly  brighter  than  else- 
where. Of  the  various  explanations  which  have  been 
propounded  no  one  can  be  considered  as  sufficiently 
probable  to  merit  acceptance.  An  ingenious  suggestion,  . 
and  one  which  it  is  equally  difficult  to  prove  or  disprove,  is 
that  it  is  composed  of  nebulous  matter  thrown  off  from 
the  earth,  fonning  a tail  to  the  latter  like  that  of  a comet.  1 
The  quantity  of  such  matter  necessary  to  produce  the 
phenomenon  would  be  minute  in  the  last  degree.  Similar 
appendages,  if  carried  by  the  planets,  would  be  entirely 
invisible  to  us,  and  that  of  our  earth  would  be  visible  only 
because  we  sec  through  it  endways  and  on  a dark  sky. 

Intimately  associated  with  this  subject  is  the  question 
of  the  conditions  necessary  to  the  permanence  of  an 
atmosphere  round  a planet.  Dr  Johnstone 
piaact*ry  Stoney  has  recently  investigated  these  conditions, 
sphere*,  taking  as  the  bows  of  his  work  the  kinetic  theory 
of  gases  (Tran*.  Roy.  Dull.  Soc.  vi.  p.  305). 
On  this  theory  every  molecule  of  a gaseous  mass  is  com- 
pletely disconnected  from  every  other  and  is  in  rapid 
motion,  its  velocity,  which  may  amount  to  one  or  more 
thousand  feet  per  second,  depending  on  the  temperature 
ami  on  the  atomic  weight  of  the  gas.  At  any  temperature 
the  velocities  of  individual  molecules  may  now  and  then  , 
increase  without  any  well-defined  limit.  If  at  the  bound- 
ary of  an  atmosphere  the  velocity  should  exceed  a certain  1 
limit  fixed  by  the  mass  and  force  of  gravity  of  the  planet,  1 
molecules  might  fly  away  through  space  os  independent 
bodies.  The  absence  of  hydrogen  from  the  atmosphere 
of  the  earth,  and  of  an  atmosphere  from  the  moon,  may 
be  thus  explained.  If  the  fundamental  hypotheses  of 
Dr  Stoney's  investigations  ore  correct  and  complete,  it 
would  follow  that  neither  the  satellites  and  minor  planets 
of  the  solar  system  nor  Mercury  can  have  any  atmosphere. 

If  the  separate  molecules  thus  flying  away  moved  accord- 
ing to  the  laws  which  would  govern  an  ordinary  body, 
they  would,  after  leaving  their  respective  planets,  move 
round  the  sun  in  indqicndent  orbits.  The  ]tomibility  is 
thus  suggested  that  the  matter  producing  the  zodiacal 
light  may  bo  an  agglomeration  of  gaseous  molecules 
moving  round  the  sun ; but  several  questions  respecting 
the  intimate  constitution  of  matter  will  have  to  be  settled 
before  any  definite  conclusions  on  this  point  can  be  reached,  i 
It  is  not  to  be  assumed  that  a molecule  would  move 
through  the  ether  without  resistance  as  the  minutest 
known  body  does,  and  there  is  prolmblya  radical  difference 
between  the  minutest  particle  of  meteoric  matter  and  the 
molecule  of  a gas.  The  relations  of  identity  or  difference  ' 
livtween  such  finely-divided  matter  as  smoke  ami  atino-  < 
spheric  haze  and  a true  gas  have  yet  to  he  fully  esta1>- 
lished,  and  until  this  is  done  a definite  and  satisfactory  1 
theory  of  the  subject  does  not  seem  possible. 

II.  Gravitational  and  Theoretical  Astronomy. 

The  fundamental  hypothesis  of  modem  theoretical 
astronomy  is  that  the  motion  of  each  heavenly  body  is 
determined  entirely  by  the  gravitation  of  other  bodies. 
Assuming  such  to  l*j  the  case,  it  will  be  |ioaaible  to  pre- 
dict the  celestial  motions  with  entire  precision,  if  certain 
fundamental  (hit a are  given.  Such  data  would  la*  the 
mass  of  each  body,  and  its  position,  velocity,  and  direc- 
tion of  motion  at  some  given  instant.  Tire  problem 
would  then  be  the  construction  of  general  formula*  by 
which  the  lotion  of  each  body  at  any  moment  whatever 
could  be  expressed  in  terms  of  the  time.  In  practice  we 


do  not  use  as  fundamental  data  positions  and  velocities, 
but  the  elements  of  tho  orbits,  including  mean  distance, 
eccentricities,  position  of  orbit  in  space,  mean  podtioo  of 
the  planet  at  a given  moment,  and  other  quantities  which 
do  not  vary  with  the  time.  When  the  differential  eqta-  . 
tions  expressing  in  a general  way  the  effects  of  gravitation 
arc  integrated,  the  elements  ap{mr  in  the  solution  as 
arbitrary  constants,  to  which  values  may  be  assigned  at 
pleasure.  The  astronomer  has  then  to  assign  such  values 
that  the  observed  positions  of  the  bodies,  whether  pknris 
or  satellites,  shall  be  accurately  represented  by  the 
formula.  The  mathematical  processes  by  which  the 
equations  are  integrated,  values  assigned  to  the  elements, 
and  the  results  comjmred  with  observation,  are  perbajatbe 
most  difficult  and  most  complicated  with  which  the  mathe- 
matical astronomer  lias  to  deal,  and  only  in  Comparatively 
simple  cases  can  he  bo  .sure  that  the  minute  deviations  of 
the  actual  movement  of  a body  from  his  pre- 
dictions  do  not  arise  either  from  errors  in  his 
process  or  from  errors  of  observation.  Hie  fn„ 
equations  of  motion  can  be  integrated  only  in  taw 
the  form  of  an  infinite  scries  of  complex  terms  of  • 
which  all  below  a certain  magnitude  have  to  be 
dropped,  and  the  difficulty  is  to  be  sure  that  no  ten*  are 
omitted  which  could  have  a sensible  value.  General^ 
it  is  possible  to  secure  the  necessary  precision,  m m 
some  cases  the  question  whether  every  pMshfc  tern 
which  coulil  affect  the  result  has  been  iwluded  a»y  « 
an  open  one.  One  of  the  most  interesting  proWcnu  ot 
the  astronomer  at  present  is  whether  the  motion. " ■ 

heavenly  bodies,  as  determined  by  our  most  rriiwu 
methods  of  observation,  go  on  in  rigorous  wconlaw* 
with  the  law  of  gravitation.  This  question 
nettled  by  a mere  eonqMriison  of  the  predicted 
with  observations.  it  hen  differences  are  nun 
question  will  arise  whether  they  may  not  be  deemcm.. 
either  in  the  fundamental  elements  or  in  the  ' . 

computations ; in  several  instances  suppose  *-  , , 

have  been  found  due  to  the  Litter  cause.  J 
caw  in  history  is  that  of  the  motion  of  the  moon-  l ^ 
This  motion  was  found  to  be  twice  as  I?**1.  lll]t 
first  supjiosed  to  Is*  due  to  the  Newtonian  . 

Ckiraut  showed  that  when  more  rigorous 
adopted  the  observed  motion  was  repress  * ■ . 

general  rule  has  been  that,  whenever  an  o ^ 

tion  has  been  well  made  out,  it  has  been  ^ 

omission  of  some  term  of  the  algebraic  onn  ‘ m 
i i„g  the  motion  of  a planet.  To  this  rule  there  an 

•WafSSi.  round  that  ****£& 
Of  the  perihelion  of  Mereury  derived  fron.  o -r^ 
was  greater  by  35"  than  it  should  be  from  t it 
gravitation  of  the  other  planets,  and  hisD*  UatfMfr 
! has  been  more  than  confirmed  by  subdue  j JtW1)cAli, 
investigations,  the  most  recent  ditfumoo  ^ 

observations  showing  the  excess  of  mo  10  . nn**totbfl 

century.  In  this  case  there  can  be  no  qu 
correctness  of  the  theoretical  result,  sin«  ^ollllllnitively 
of  the  secular  motion  of  the  perihelion  is  * ulUSt  he 
simple  process.  It  follows  that  nthcr  theory  of 

acted  uj>on  by  some  unknown  l*»y  nAtunU  ex 
gravitation  needs  modification.  Ira  * tributes  the 

plmiation,  and  tliut  offered  by  I^verner, ’ jjcrcurid 
discrepancy  to  the  action  of  a group  o ^ was 

planets.  For  some  time,  therefore,  thought 

made  for  these  planets.  One  or  more  observafl00 
from  time  to  time  to  be  detected,  bu  e • jn^tiou. 

, of  the  kind  has  been  disproved  by  cn  1 jjgpded 

, The  simplest  and  surest  method  of  , ^uji 

I by  the  consideration  that  these  bodies,  i 
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from  time  to  time  (nun  between  us  ami  the  sun,  and  there- 
fore be  visible  as  minute  points  on  the  disc  of  that  body. 
But  nothing  of  the  Bort  has  been  brought  to  light  by  the 
photographs  of  the  sun  which  have  been  constantly  taken 
ia  recent  years,  nor  by  the  observers  who,  during  the  last 
half  century,  have  so  assiduously  watched  the  sun  for 
spwts.  There  is  another  difficulty  in  the  way  of  accepting 
thus  explanation.  A mass  of  bodies  sufficiently  large  to 
produce  the  observed  motion  of  the  perihelion  of  Mercury 
would  a fleet  both  the  other  elements  of  Mercury**  orbit 
and  the  motions  of  Venus,  but  it  U shown  by  the  most 
relinod  discussions  of  the  olwervations  that  these  effects 
are  not  produced.  The  most  recent  surmise  on  the  sub- 
ject is  that  the  law  of  gravitation  may  not  act  exactly 
according  to  the  inverse  square.  A very  simple  hypothesis 
propounded  by  Professor  Asaph  Hall  * is  that  in  the  ex- 
pression for  the  mutual  gravitation  of  two  bodies  of 
masses  m and  m\  which,  according  to  the  Newtonian  law 

is  of  the  form  the  exponent  2 should  be  increased  by 

a very  minute  fraction.  The  value  of  the  exponent  which 
would  produce  the  observed  effect  is  2.000  000  1612,  so 
that  the  discrepancy  is  removed  if  we  suppose  the  attrac- 
tion to  be  of  the  form  Tire  effect  of  this 

modification  would  be  insensible  except  in  the  motion  of 
the  pericentres  of  the  heavenly  bodies.  The  only  coses 
in  which  it  could  be  made  evident  by  the  century  and  a 
half  of  observations  yet  made  are  those  of  Mercury,  the 
moon,  and  Mars.  The  perihelion  of  Mars  does  actually 
seem  to  be  affected  by  the  corresponding  increase,  which 
is  about  5" *45  tier  century ; but  this  excess,  though  made 
very  probable  by  the  olwcrvatiuns,  is  too  minute  to  be 
conclusively  established.  In  the  case  of  the  inmm’s 
picrigee  the  increase  of  motion  would  be  150"  per  century, 
a quantity  too  large  to  escape  observation ; but  unfortu- 
nately the  theoretical  determination  of  this  motion  has  not  | 
yet  been  made  with  such  precision  that  it  may  not  be 
affected  by  an  error  of  this  amount.  The  most  refined 
determination  is  tliat  recently  made  by  Professor  E.  W. 
Brown,  which  docs  show  a discrepancy  of  nearly  the 
required  amount ; but  the  difficulties  of  the  determination 
are  such  that  a conclusive  result  has  yet  to  he  reached. 

We  may  sum  up  our  conclusions  on  this  point  by  say- 
ing that  the  discrepancy  in  the  case  of  the  perihelion  of 
Mercury  is  well  established,  and  that  there  is  some  reason 
to  believe  it  a general  rule  that  the  motions  of  the  peri* 
centres  of  the  moon  and  planets  are  somewhat  greater 
titan  the  gravitation  of  other  bodies  is  competent  to  pro- 
duce. Furthermore,  it  may  lw  said  that  the  simplest  way 
of  explaining  the  excess  of  motion  is  to  assume  that 
gravitation  increases  at  a minutely  greater  rate  than  the 
inverse  square.  Many  other  modifications  of  the  New- 
tonian law  have  been  suggested,  especially  some  of  a form 
analogous  to  that  of  electro-magnetic  action,  but  none  of 
these  consistently  represent  all  the  phenomena. 

(b)  The  other  exception  to  which  wo  allude  occurs  in  : 
the  apparent  mean  motion  of  the  moon  around  the  earth,  | 
Tbo  which  has  now  been  observed  with  an  approach  [ 

atooa‘1  to  modem  precision  since  the  year  1675,  aud  ; 

***“  with  less  than  modem  puveision  from  1625  to 
motion.  1675.  We  have  also  eclipses  of  the  sun  ami 
moon  recorded  by  Ptolemy  in  the  Ahnafleti,  or  observed 
by  the  medieval  astronomers,  by  which  the  mean  longi- 
tude of  the  moon  may  be  followed  for  more  than  2500 
years.  No  amount  of  research  has  yet  reconciled  the 
results  of  these  observations  with  gravitational  theory. 
To  make  clear  the  existing  state  of  the  question,  we  re- 
mark that  the  inequalities  in  the  motion  of  the  moon  are 
of  two  classes — those  piroduced  by  the  action  of  the  sun, 


which  are  always  of  comparatively  short  period,  and  those 
produced  by  the  action  of  the  planeto,  which  in  excep- 
tional cases  are  of  long  period.  Jf,  iu  a period  of  twenty, 
thirty,  or  fifty  years,  the  moon  is  found  to  be,  in  the 
general  average,  ahead  of  her  computed  }>Uce,  or  behind  it, 
we  may  say  with  certainty  that  the  deviation  is  not  due  to 
the  action  of  the  sun,  because  all  the  effects  of  this  action 
would  be  compensated  within  eighteen  years.  It  has  been 
known  for  a century  that  deviations  of  this  character,  which 
are  called  deviations  of  long  period,  really  exist  in  the 
motion  of  our  satellite.  In  the  middle  of  the  19th  century 
Hansen  announced  that  he  had  discovered  two  inequalities 
produced  by  the  action  of  Venus,  which  completely  recon- 
ciled these  deviations.  The  theoretical  computation  of 
one  of  these  inequalities  has  Ix-en  repeated  by  several 
investigators  since  Hansen,  and  his  result  confirmed  ; but 
it  has  been  shown  that  the  other  inequality  Ikls  no  exist- 
ence in  theory,  and  that  it  was  the  result  of  imperfections 
in  the  method  employed  by  its  discoverer.  If  any  doubt 
could  arise  as  to  this  conclusion,  it  is  set  at  rest  by 
the  discovery  that  Hansen  was  in  error  in  suppiosing 
that  his  two  inequalities,  singly  or  combined,  would 
represent  the  observed  deviations.  Since  1870  the 
action  of  the  planets  on  the  moon  lias  been  exhaustively 
treated  by  several  investigators  with  the  iqiecial  object  of 
deciding  whether  their  gravitation  could  produce  any  in- 
equality of  long  period  other  than  that  of  Hansen*  but 
without  result.  The  impHxssibility  of  any  such  inequality 
seems  to  be  as  well  established  as  any  proposition  can  lie 
that  relates  to  so  complicated  a subject.  Another  possible 
cause  of  apparent  inequalities  is  to  be  examined,  namely, 
variations  in  the  earth’s  axial  rotation.  What  we  actually 
observe  is  not  the  absolute  motion  of  the  moon,  but  the 
relation  of  this  motion  to  the  rotation  of  the  earth  on  its 
axis,  on  which  we  necessarily  dcpwnd  for  our  measure  of 
time.  Let  us  now  suppose  this  time  of  rotation  to  bo 
increased  by  a very  minute  amount.  Then  the  day  will 
Iw- longer  by  this  amount  The  motion  of  the  moon  in 
one  day  will  then  seem  to  be  greater  than  it  was,  though 
in  fact  there  has  been  no  real  change  in  it  If  the  rate 
of  rotation  is  accelerated  the  op]  write  effect  is  produced, 
the  day  ia  shorter,  the  moon  does  not  move  so  far  in  a 
day,  and  so  seems  to  be  retarded.  The  discrepancies 
in  question  can  be  explained  by  variations  always  less 
than  a second  in  a year,  which,  however,  accumulate  year 
after  year,  so  that  before  the  end  of  half  a century  they 
might  amount  to  twenty  or  thirty  seconds  of  time. 

A decision  between  these  two  causes  can  be  reached 
only  by  observations  on  other  bodies.  In  general,  the 
celestial  motions  go  on  so  slowly  that  their 
amount  during  so  brief  an  interval  as  twenty  of 

seconds  cannot  be  certainly  detected.  Only  the  denary. 
moon,  the  pdunet  Mercury,  and  Jupater’s  satellites 
move  so  rapndly  that  an  accumulated  error  of  this  amount 
in  our  measure  of  time  might  be  brought,  to  light  bv  them. 
In  the  case  of  Jupjitcr’s  satellites  we  have  to  depiend  on 
the  time  of  their  eclipses,  and  the  observations  of  these 
phenomena  are  so  far  from  accurate  that  no  conclusive 
result  lias  yet  been  derived  from  them.  But  transits  of 
Mercury  over  the  sun’s  disc  have  been  observed  with 
greater  or  less  accuracy  since  1677.  The  piresent  state  of 
the  question  is  presented  in  the  following  tables.  The 
first  column  gives  the  mean  dates  of  eclipwes  or  other 
observations  of  the  moon,  and  the  second  the  mean  excess 
of  her  observed  mean  longitude  over  that  computed  from 
the  theory  of  her  motion  about  these  dates.  In  the  third 
column  this  excess  is  given  in  time,  and  shows  how  far 
we  must  suppxxse  the  actual  earth  to  lw  in  advance  of  a 
uniformly  revolving  earth  in  order  to  account  for  the 
apparent  excess. 
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I.  Ancient  Eclip»e$. 

Deviation  of  longitude. 


B.C. 

687 

+ 41  *0 

-76 

B.C. 

m 

+ 121 

-22 

B.C. 

189 

+ 11-6 

-21 

▲.lx. 

134 

+ 5*2 

- 9 

846 

+ 0-9 

- 2 

926 

+ 3*1 

- 6 

986 

+ 0-4 

+ 1 

Time  in  ed  ranee. 


LL  Modem  Observations. 


1625 

+ 15  J 

-26 

1650 

+ 1-0 

- 2 

1675 

0 0 

0 

1700 

+ 3-7 

- 7 

1725 

+ 72 

-13 

1750 

+ 14'5 

-26 

1775 

+ 21-5 

-39 

1800 

+ 21*2 

- 39 

1825 

+ 19*7 

-36 

1950 

+ 90 

-16 

1875 

00 

0 

1900 

- 6*7 

+ 12 

ASTRONOMY 

Fundamental  AitmumKal  CotutanU. 

The  term  rrmJMnt  i*  used  in  astronomy  in  a rehtiw 
wnw-.  most  of  the  quantities  thus  designated  being  redly 
subject  to  variation.  The  term  is  applied  become  tbe 
variations  of  these  quantities  are  so  slow  that  the  quanti- 
ties may  he  regarded  as  constant  for  the  periods  of  time 
over  which  computations  nsually  extend.  Some  of  tin* 
constants,  especially  those  which  relate  to  the  motions  of 
the  cortli  and  moon,  are  intimately  related  to  tire  Sm 
principles  of  gravitational  astronomy.  We  shall  develop 
the  fundamental  principles  of  the  subject,  and  show  bow, 
by  means  of  them,  the  values  of  the  constants  nay  be 

derived.  . i t 

We  begin  by  defining  the  units  of  these  physral 
quantities  which  enter  into  astronomy.  H will  be  re- 
marked that  in  physics  three  units  are  regarded  Vtluil 
as  fundamental  or  arbitrary,  while  all  others  are  „„„„ 
derived  from  them  by  definition.  These  funda- 
mental  units  arc  those  of  length,  mass,  and  tune,  to  U» 
system  now  most  widely  adopted  for  physical  mvrstigstm 
-that  known  aa  the  G.G.S.  system-tbe  rentmcUcn 
taken  as  the  unit  of  length,  the  *"^*£3 


but  it  will  be  more 


These  numbers  show  that  either  the  moon  was  moving  , — - .,  fundUKaui 

more  slowly,  or  the  earth  rotating  more  rapidly,  through  I and  the  second  aa  that  of  . vtomMf, 

the  whole  19th  century,  than  during  the  i*riod  1675  "»'**  “<  1‘>nIrth  »“d  n“y  '*  ' 

to  1775.  To  decide  which  was  the  case  we  must  have 
recourse  to  transits  of  Mercury.  The  following  table 
shows  the  excess  of  the  observed  times  of  the  ingress  and 
egress  of  Mercury  in  November  transits  over  the  sun’s  disc 
from  1677  to  1894.  May  transits  are  omitted,  because 
they  were  not  observed  at  the  earlier  dates.  The  last 
column  gives  the  weights  of  the  observations. 


, 


units  of  length  and  time  may  1 — . 

convenient  to  take  the  metre  •»  * 
un.i  o,  tongue  The  passage  from  die  metre ■ » U* 
centimetre,  and  me  «r*d,  u too  simple j»®  1 . 

The  second  may  he  taken  a*  the  unit  of  tu» 


but  it  in  more  convenient  to 


1666  I 

- 47 

0 1 

„ E 

+ 26 

0 1 

1697  E 

-25 

0 2 

1728  I 

- 8 

2-5 

1736  I 

- 9 

0-6 

„ E 

+ 1 

0-6 

1743  I 

0 

1*5 

„ E 

- 3 

4 5 

1769  1 

- 7 

2*5 

„ E 

- 1 

0*5 

1789  I 

+ 10 

3 5 

„ E 

+ 6 

2-5 

1802  I 

+ 4 

6-0 

1822  I 

+ 11 

0-4 

„ E 

- 7 

2 5 

1848  I 

+ 7 

60 

„ E 

+ 7 

0*6 

1861  I 

+ 12 

2 0 

„ E 

+ 11 

4 0 

1863  I 

+ 2 

0 6 

E 

1881  I 

- 5 

4-0 

- 6 

6 0 

E 

- 2 

6i) 

1894  I 

- 6 

6 0 

„ E 

+ 2 

6*0 

the 
the  i 


On  the  theory  that  the  apparent  variations 
motion  of  the  moon  really  arise  from  changes 
earth’s  rotation,  the  numbers  of  this  table  should,  in  a 
general  way,  correspond  to  those  in  the  last  column  of  the 
table  preceding.  Evidently  such  is  not  the  case,  since,  if 
we  take  the  weighted  means  of  the  deviations  during 
the  three  periods  1677-1743,  1769-1822,  1861-1894,  the 
results  are  : — 

Soe, 

Mean  date  1737  A + s»  -45 
„ >i  1793  h +21 

„ „ 1980  „ +0(3 

We  are  therefore  led  to  the  conclusion  that  either  the 
motion  of  the  moon  is  affected  by  some  other  cause  than 
the  gravitation  of  other  bodies,  or  mathematicians  have 
not  yet  succeeded  in  rigorously  computing  the  effect  of 
this  gravitation. 


for  our  present  purpose;  «u  ‘ " vL  ^rvomhl 
take  the  unit  of  mass  as  a derived  one.  l&e  tiw 
units  will  then  be  as  follows d 
The  units  of  time  and  length  are  arbitral , *■ 

h ltd  the  metre  being  choree  unless 

L'uit  velocity  in  that  which  came*  » point  o 
st vice  in  unit  time.  . f wuth 

The  unit  of  mom  i.  that  the  FV**™ 
acting  on  an  equal  mass  at  distance  unit)  -'  gecers 
a unit  of  velocity  in  a unit  of  time.  ( * out 

The  unit  of  force  is  that  which  would  peucroto^ 
of  velocity  by  acting  on  unit  mass  during  c,i 

To  distinguish  the  preceding  urn*  of  urn**  from  •** 
physics  it  is  called  the  grt.cif.ifiW  «"t(-  M 

The  physical  unit  of  length,  metre  or  j, 

be  used  in  astronomy  only  to  derive  the  ^ 

astronomical  constants,  because,  m prscti  , ^ ^ w 

to  use  in  expressing  celestial  distances.  ' DW, 

of  logarithms  we  may  eitend  our  physical  ^Uy 

tho  celestial  sjiaces  without  the  use  u 
large  numls-rs.  Yet,  in  any  ease,  the  **-”,*, 
the  terrestrial  measure  and  the  distance  o Joai,tful. 
the  sun  must  always  remain  mure  » M|Iliai 

Hence  it  is  necessary  to  adhere  to  the  u.  .Irt-jtig 

unit,  namely,  the  mean  distance  of  the  fit 
distances  among  all  the  heavenly  bodies  ' ^ _ ,10ji  j 


The  relation  ls-twecn  the  arbitrary  p 


hyiiesl  fit*4  ' . 
itationw 


unit,  is  a fundamental  problem  of  phytic* . 
ascertain  it  wo  must  menure  tbe  ,>0^„m 


mass,  the  gramme  for  example,  r 

it  we  must  measure  uw  B--;-— 
exercised  by  a known  ruass  at  a known  d>  " ' “* 

This  will  give  us  the  attraction  of  » ' „ ik 

unit  of  ltutss  at  unit  distance,  a quan  ■ . methods 

Newtonian  constant  of  gravitation.  1 .t  0tjetfve<i 
of  determining  this  constant  which  re*  ”1* mountain^  l°f 
attraction  of  great  masses  of  niattcr  (f  .—rity 
example— or  upon  the  increase  i®  e oiitirriv 
found  on  descending  into  mines,  arc  density*^ 

soded,  owing  to  the  uncertainty  a*  ^ „lrtirtind 

arrangement  of  the  masses  whose  ^ «cti  ^ . attjact»°® 
Recent  determinations  depend  entirely  It 

of  portable  masses,  such  as  spheres  or  ► ( 
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is  impossible  within  the  ajmee  of  the  present  article  to 
describe  in  detail  the  methods  by  which  these  determina- 
tions have  been  made.  There  is  probably  no  other 
physical  experiment  involving  so  many  difficulties  or 
requiring  attention  to  such  a multitude  of  minute  details. 
Sj  waking  in  a general  way,  three  methods  have  been 
applied  in  recent  times.  In  the  first,  use  is  made  of  the 
torsion  balance,  consisting  of  a light  rod  susjKmded  by  its 
centre  and  carrying  a ball  at  each  end,  which  is  attracted 
by  leaden  masses.  This  is  known  as  the  Cavendish 
exjieriment.  The  apparatus  was  described  in  the  article 
0,1  Astronomy  in  our  ninth  edition.  The  apparatus  for 
the  application  of  the  second  method  is  a pendulum 
Mi'l tended  very  slightly  above  its  centre  of  gravity.  This 
method  is  new,  having  so  far  only  been  employed  by 
Willing  of  Totsdam.  The  third  method,  which  is  also 
new,  consists  in  determining  the  changes  in  the  weight  of 
bodies  produced  by  the  attraction  of  the  leaden  masses. 
In  the  application  of  this  method  a change  of  weight  of 
the  small  fraction  of  a millionth  jwrt  is  not  only  to  be 
made  evident,  but  actually  measured ; yet  it  has  been 
successfully  carried  out  by  Toy n ting  at  the  Cavendish 
Physical  Laboratory,  Cambridge.  Two  determinations 
by  this  method  have  also  l**en  made  in  Germany,  one  by 
Jolly  and  the  other  by  Uicharz  and  Krigar-Menzel. 

Notwithstanding  the  extraordinary  delicacy  of  Poynting’s 
work,  the  torsion  balance  seems  better  adapted  to  the 
puqjose,  owing  to  the  horizontal  direction  of  the  minute 
force  measured.  The  results  reached  by  Mr  C.  V.  Boys, 
F.It.8.,  at  the  Clarendon  Physical  Laboratory,  Oxford, 
and  l>r  Carl  Braun,  S.J.,  at  Mariaschein,  Bohemia,  are 
wonderfully  accordant  as  well  as  self -consistent.  Defining 
the  gravitational  constant  as  the  attraction  in  C.G.& 
units  of  one  gramme  of  matter  at  one  centimetre  distance, 
they  are : — 

Bovs  : O.C.  =0*65700 4-10* 

Braun  ■*6*057064- 10  8 


As  to  accuracy,  Boys  conceives  that  his  factor  6*G57G 
cannot  be  more  than  0*001,  or  at  the  outside  0*002,  in 
error,  while  Braun  estimates  his  probable  error  at 
±0*00168.  The  agreement  of  the  two  results  is  much 
cbwer  than  we  should  expect  from  these  probable  errors, 
which  we  may  regard  as  practically  equal.  The  mean 
result — 

6*657734- 10  8 


may  therefore  be  accepted  as  the  last  word  on  the  subject. 
From  tills  may  be  derived  the  mean  density  of  the  earth 
by  a process  which  we  sliail  include  in  a general  deter- 
mination of  the  astronomical  constants  which  pertain  to 
the  mass,  figure,  and  dimensions  of  the  earth. 


Tiio  latest  complete  investigation  of  the  dimensions  and  figure 
hi  nncstion  is  that  of  Clarke,  to  he  found  in  tho 
*f«M  of  Jint.,  ninth  edition,  article  Earth,  Fiui'kk  of.  With 
Scold.  his  numbers  we  give,  for  conqutrison,  those  of  Bessel, 
which  are  still  to  a certain  extent  in  use ; — 

Clark*.  Bcsjel.  C-B. 


Polar  axis  . 6356515  tn.  6:156079  m.  +436 

Equatorial  axis  6378249  m.  0377397  m.  +852 

Kllipticity  . 1 +-293*10  1 4-299*15 

According  to  Helinert,  the  most  recent  measures  of  arcs  in  Euroj»e 
and  Ana  indicate  a diminution  of  dnrko*o  elliptieity  to  Bonol'a 
value,  but  tend  to  confirm  his  larger  value  of  tlio  equatorial  Semi- 
axis.  The  datum  which  we  need  for  the  solution  of  our  problem 
«•*  tho  attraction  which,  the  earth  would  exert  on  a poiut  at  its 
surface  if  it  were  a perfect  sphere  composed  of  spherical  layers  of 
equal  density.  In  deriving  this  quantity  a theorem  in  tho  attraction 
of  spheroids  is  introduced  by  which  tho  force  in  question  is  found 
to  be  approximately  equal  to  that  of  the  actual  earth  at  a joint 

the  sine  of  whose  geocentric  latitude  is  —75.  For  this  joint  wo 
Wo-  ° 

Gaocentric  latitude  . , , , =85*  15'  52" 

Geographical  latitude  , . . =35°  26'  43" 

The  geometric  mean  of  Clarke’s  three  axes  is  6370997  metres. 


| Hi*  radius  at  geocentric  latitude  $>'  is 

P= 6367368  tn.  +1086S  m.  cos  2 *'  + 14  m.  coa  4 

For  sin  £'=-^  we  then  have 

p= 03  70980. 

Helmert’a  general  discussion  of  the  length  of  the  second’s 
pendulum  gives  for  its  value  in  terms  of  the  geographical  latitude  4> 
L = 0‘990918  in.  (1  +0  005310  sin*  <f>\ 

This  multiplied  by  w*  gives  for  the  intensity  of  gravity 
I _ g=9‘7?997  m,  {1  +0 ‘<>05310  sin5  £>. 

This  is  the  earth’s  attraction  diminished  by  the  vertical  u>mj>ouent 
of  the  centrifugal  force,  of  which  the  value  is 
0 ‘03392  p coa  <f>'  coa  <p. 

! This  expression  for  the  force  of  gravity  gives  for  the  actual 
attraction  of  the  earth  at  the  parallel  of  35°  26'  43" 

979743  ru.  +*02253  m.  =9-51996  tn., 
which  nwy  be  taken  as  the  attraction  of  the  whole  mass  of  the 
earth,  if  concentrated  at  its  centre  or  reduced  to  a sphere,  aj»on  a 
body  at  distance  63709S0  metres.  Taking  the  metre  as  the  unit 
of  length,  wo  hate  for  the  mass  of  the  earth  in  the  astrutiomical 
units  already  defined  9-81096  x 6370980*,  which  gives  for  the  total 
mass  of  the  earth  in  gravitational  measure : 

Logarithm  of  (As  earth’s  mom  = 1 4 *600522. 

If,  instead  of  the  metre,  wo  take  the  centimetre  as  the  unit, 
Wo  have — _ 

Logarithm  tf  the  earth's  vinos  = 20  600522. 

In  other  words,  this  is  the  logarithm  of  the  pari  tat  ion  of  tlx 
earth's  mass  at  1 centimetre  distance  expressed  in  C.G.S.  units 
The  corrrqiomUng  attraction  of  1 gramme  of  matter  being  the 
number  already  stated,  of  which  the  logarithm  is  S '823326,  it 
follows  that  the  logarithm  of  the  earth’s  mass  in  grannuta  is 
20  600522  - 3 -823326 -27  7771 96. 

< ’larke’s  dimensions  give  for  the  logarithm  of  its  volume  27  031711. 
It  follow*  that  we  have— 

Logarithm  of  earth's  density  = 0‘7 42485, 
whence  density  of  earth  = 5 *5270. 

This  conclusion  as  to  density  supposes  the  whole  mass  includ  d 
I in  the  geoid.  It  will  lie  diminUbeJ  by  allowiug  for  the  elevation 
of  the  continents  and  increased  if  the  ocean  be  excluded  from  the 


matter  token  into  account. 

Some  of  the  result*  for  the  density  found  by  the  other  methods 

arc  a*  follow* 

Method  of  Weighing . 
Poynting 

D=5*4934 

Jolly 

Kicharz  and  ilciucl  . . . 

„ 5*69 

„ 5 -505 

Method  of  Pendulum. 
Willing  . . • . . . 

D = 5*579 

One  of  the  most  important  astronomical  applications  of  the 
preceding  results  is  the  determination  of  the  mean 
distance  of  the  moon  from  the  earth.  Knowing  the  Parallax 
m.Mxc*  m and  m'  of  the  earth  and  mrM>u,  and  the  mean  of  the 
motion  m of  the  lattor  in  one  second,  its  mean  distun  e ntooa. 
a follow*  at  once  from  the  well-knovru  equation  of  the 
ellijitio  motion, 

_»„»»  + (1  +>1) 

R* 

H being  the  ratio  of  the  masses.  In  one  second  of  mean  time  the 
moon  moves  through  an  arc  whose  logarithm  is  4-425159-  10. 
We  almll  jiresently  find  Mal+’81’05.  and  have  just  given  the 
value  of  log.  m from  the  seconds  jienduluiu.  We  then  hud  from 
the  above  equation 

log.  a in  metres  = 8 5851 64 
whence  a =384737  kilometres. 

The  mntiun  of  the  moon  is  so  affected  by  the  action  of  the  sun 
that  this  number  does  not  rigorously  represent  the  actual  mean 
distance  of  the  moon.  Moreover,  wbat  is  used  in  astronomical 
practice  is  the  horizontal  jtarallax  of  the  moon. 

Gravitational  theory  shows  that  the  constant  of  this  quantity, 
which  we  call  r0,  la  connected  with  the  above  value  of  a by  the  re- 
lation 

sin  r*  ■ 1 -000907  - • 

• a 

p being  the  diameter  of  Ote  earth.  U.iug  Clarkc'e  equatorial 
diameter  we  find : — . 

Equatorial  horizontal  parallax  of  tho  moon  = 6*  -*/6.  luia 
result  is  in  good  agreement  w*ith  that  of  direct  observations.  _ 

It  i>  interesting  to  remark  that,  if  we  regard  the  dimensions  of 
the  earth  as  uuknown,  observations  of  tho  seconds  pciMuluin, 
combined  with  measures  of  tlio  moon's  para.l-tx,  would  enable  u* 
to  determine  them.  The  form  of  the  equations  we  have  m**u  to 
determine  the  earth’s  hulks  and  the  moon'*  distance  show  that,  H 
wo  express  the  earth’s  radius  in  tenns  of  the  moons  joraUax,  it 
will  oomo  out  in  the  form 

p~k  sin1  r,. 
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k being  » numerical  con*taut  It  follows*  from  thin  form  that  the  | 
ratio  of  error  in  r,  would  be  multiplied  three  tiuirs  in  the  resulting  I 
Tftluo  of  p.  As  a matter  of  fact  we  can  determine  p with  greater 
proportional  tiwotaion  than  the  parallax,  ho  that  th«  logical  course 
la  to  determine  wu  from  p rather  than  the  reverse. 

The  fundamental  gravitational  relations  on  which  the  motions 
of  precession  and  nutation  depend  may  be  stated  as 
Preclusion  follows  -.—We  put  P,  F - the  portions  of  the  luniWar 
and  precaution  in  a Julian  year,  uuo  to  the  action  of  the 

nutation.  moon  and  sun  respectively,  If  = the  constant  of 

nutation,  p — the  ratio  of  the  mass  of  the  moon  to  that 

of  the  earth,  P=^~  . A,  C = the  equatorial  and  polar  moments 
C — V 

of  inertia  of  the  earth,  «?=  , a quantity  which  may  be  called 

the  mechanical  cllipticity  of  the  earth,  and  f = the  obliquity  of  the 
ecliptic. 

The  theory  of  the  moon’s  motion  and  of  its  action  on  the  earth 
give  the  following  equations 

N =[6*40289]  pi  q oo*  c 'j 

P s (5 *975052]  p'  q cos  « J-  (1) 

F = [3*72509]  jeoae  J 

In  these  expressions  q and  pi  are  absolute  constants  to  be  deter* 
mined,  while  « varies  slowly,  but  is  known.  The  values  of  N and 
of  P + P are  given  by  observation.  At  a conference  of  the 
directors  of  four  national  astronomical  ephemcridcs,  held  at  Paris 
in  1890,  it  was  derided  to  adopt 

N = 9*210-. 

By  a discussion  undertaken  at  the  request  of  the  saint  conference 
it  wos  found  that,  for  the  epoch  1900, 

P + P's  60 -37*22-  (2) 

For  the  same  epoch  the  obliquity  is 

«= 23’  27'  8-26*. 

With  these  numerical  values  the  equations  (1)  and  (2)  are  four  in 
number,  which  suffice  to  determine  p',  o,  P,  and  F for  1900. 

The  solution  gives  the  following  result*  : — 

Julian  Ynar  Solar  Year. 

Lunar  precession  for  1900  31’3877*  81*3870* 

Solar  „ „ „ 15-98*2-  15983b' 
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The  obliquitv  was  at  a maximum  about  7*200  B.C.,  or  0KO  Wi 
aim.  when  its  value  was  24‘  13'.  It  will  «•*•;!«  * mniin.un.jbuat 


Lunisolar 


_C  - A 

"C 


60-3719- 

*0-0032813 


60 -3708- 


Mas*  of  moon -r  mas*  of  earth  = 1^-81  *65. 

Recent  research  eualdea  us  to  compute  the  obliquity  of  the 
ecliptic  at  pa*t  and  future  epochs  with  an  error  not 
Obliquity  tXr  f.cding  1*  per  century  elur-Mid.  The  result  is  shown 
o/  ecliptic.  iu  thc  fofiovri'|lg  u1l|e 


Y-»r. 

Obliquity. 

Year. 

A.D.  ; 

Obliquity. 

so-xi  : 

21 

1 

16-6 

0 

23 

41 

42  4 

21*09 

24 

0 

41-1  | 

100 

23 

40 

57  9 

2*00 

*24 

0 

111 

200 

•23 

40 

13*1 

2700 

23 

59 

37'5  1 

300 

28 

30 

28-1 

3600 

23 

69 

3-5 

400 

23 

SS 

42*8 

2500 

23 

58 

28 '9 

500 

23 

37 

67-4 

2100  1 

S3 

57 

5*3*7 

000 

23 

37 

11-8 

2300  : 

23 

57 

18-1 

700 

23 

36 

28*1 

2200 

23 

50 

41  9 > 

800 

23 

35 

40*2 

*2100  1 

23 

66 

5-3 

900 

23 

31 

61*1 

2000  1 

23 

65 

28*2  1 

1000 

23 

34 

7*9 

1900  1 

28 

61 

5^>-6 

1100 

23 

33 

21-6 

1800  1 

88 

54 

12-5 

1209 

*23 

32 

35-2 

1700  ! 

. 

53 

31*0 

1300 

23 

31 

18-7 

1000 

23 

62 

65  1 

1400 

23 

21 

1600  j 

83 

52 

15-8 

1500 

23 

30 

15*42 

1400 

23 

51 

36  0 

MOO 

23 

29 

28  09 

13*>0 

88 

60 

55-9 

1700 

23 

28 

41*91 

12-0 

88 

50 

15-3 

MOO 

23 

27 

65*10 

11-0 

28 

1 - 

34-4 

mo 

23 

27 

8*28 

10  0 

2$ 

63*1 

2000 

23 

21*41 

1*00 

88 

11-4 

1 2100 

23 

25 

31-56 

S'O 

23 

47 

29  1 

J 2200 

23 

24 

47-73 

700 

23 

46 

47-1 

2300 

23 

24 

O' 91 

eo-i 

28 

t>; 

4-4 

2400 

23 

*23 

14  ‘18 

500 

23 

45 

21-5 

2500 

; 23 

22 

27-40 

400 

88 

44 

38  2 

1 2600 

23 

21 

40*73 

300 

*23 

43 

64*7 

27"0 

23 

20 

61*13 

200 

23 

43 

10-9 

2>0O 

1 23 

20 

7*61 

100 

23 

42 

20*8 

! 2VO0 

23 

19 

21  10 

0 

23 

41 

42-4 

3000 

23 

18 

31*87 

9tk>0  years  hence,  wlieu  its  value  will  protablv  be  Utwem  22s  9/ 
and  *22’  40',  but  cannot  be  more  exactly  stated* 

The  Solar  Parallax. 

The  problem  of  the  distance  of  the  sun  has  slmys  hew 
regarded  as  the  fundamental  one  of  celestial  menuirenieat. 
The  difficulties  in  the  way  of  solving  it  are  wry  pun, 
and  np  to  the  present  time  the  best  authorities  are  not 
agreed  a«  to  the  result,  thc  effect  of  half  a century  of 
row-arch  having  heen  merely  to  reduce  the  uncertainty 
within  continually  narrower  limits.  The  mutatiom  cf 
opinion  on  the  subject  during  the  last  fifty  yean  raw 
been  remarkable.  Up  to  abut  thc  middle  of  the  l.  h 
century  it  was  supposed  tliat  transits  ol  Venus  setw  the 
disc  of  the  sun  afforded  the  most  trustworthy  melW  of 
making  the  determination  in  question  I *fn 
in  1821  published  his  classic  discussion  of  the  ttamiU 
1761  and  1769,  it  was  supposed  tliat  we  must' ™*oatd 
the  transits  of  1874  ami  1882  had  been  “ 

discussed  before  any  further  light  woultl  l*  thmm  « 6s 
subject.  The  parallax  8-5776  found 
therefore  Meepted  without  question  for  tmai 
Doubt  was  first  thrown  on  the  accuracy  of  this  nuni 
an  announcement  from  Hansen  in  186.  tha  VJ 
]*arallactic  inequality  of  the  moon  was  nrctoneUI .Ui 
the  accepted  value  of  thc  solar  prating,  and  mffiul« 
much  larger  value  8-97'.  Tins  result  was 
confirmed  by  several  other  researches  founded 
theory  and  observation,  and  so  strong  did  , 

apjiear  to  be  that  the  value  MX  » “J“ 

Xautical  Almanac  for  a number  of  yam.  J 
remarkable  feature  of  the  discussion  since  b - ^ ^ 

the  successive  examinations  of  the  su  nt  {m 

continually  diminishing  value,  so  that  at  1 - ^ u 
it  seems  jKwsiblc  that  the  actual  paralla 
almost  a.  near  to  the  old  value  of  tncke  as  to 

firt  i«rltodaLntaIly  different  methods  «' 

thc  distance  of  the  sun  have  heen  worked  out  «al  •IP* 

Thev  arc  ms  follows : — ... 

I.  From  measures  of  thc  l«mll.ii  of  cither  rf<rMr. 

Venus  or  Mara  the  parallax  of  the  sun  can  to 
immediately  derived,  because  the  ratios  0 ^,4  degitt 

tances  ill  the  solar  systemare  known  vsriotu 

of  precision.  Transits  of  \ enusard  observs 

sorts  on  Mars  are  all  to  be  included  in  * , 

II.  The  second  method  is  in  velocity  ot 

consisting  merely  111  multiplying  the  ty 

light  by  the  time  which  it  uU-a  bg''t  ,'  l t)E0 

sun  to  the  earth.  Thc  difficulty  is  to  determine  t» 

1 1 III.  The  third  method  is  through  the  detenn^*  ,, 
the  mass  of  the  earth  relative  to  that  . ,,laDeu  u* 
■istronomical  practice  the  masses  ol  I f ^ ^ 
commonly  expressed  os  fractions  of  tl  m## 

the  latter  luting  taken  a,  unity.  WJ- £» by  fc 
of  the  earth  in  gravitational  measure,  the  rac* 

denominator  of  the  fnu-tion  just  men  ion  j[v,  the 

of  the  sun  in  gravitational  measure.  , b?  the 

distance  of  the  sun  can  l*  at  once  defend  • 
fundamental  equation  of  planetary  mo  1 * .arslhu-tk 

IV.  The  fourth  method  is.  through  ll „„ 
inequality  in  the  moons  motion. 

described  in  the  ninth  edition  of  h(  gjjqfcce- 

V.  The  fifth  method  consists  in  0,l^"J,cf  the  oran* 

ment  in  the  direction  of  the  sun,  or  , 1 tkc  ecux*® 

iila Dots,  duo  to  the  motion  of  thc  ea  . peqoilt*  * 

centre  of  gravity  of  thc  earth  and  ,,ltX 
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precise  knowledge  of  the  moon's  mas*.  The  uncertainty 
of  this  mass  iinjiairs  the  accuracy  of  the  method. 

I.  To  begin  with  the  results  of  the  first  method.  The 
transits  of  Venus  observed  in  1874  and  1882  might  be  ex- 
pected to  hold  a leading  place  in  the  discussion. 
o/Keflal  l,urcly  astronomical  enterprise  was  ever 
carried  out  on  so  la.ge  a scale  or  at  so  great  an 
expenditure  of  money  and  labour  as  was  devoted  to  the 
olraervations  of  these  transits,  aud  for  several  years  before 
their  occurrence  the  astronomers  of  every  loading  tuition 
were  busy  in  discussing  methods  of  observation  and 
working  out  the  multifarious  details  necessary  to  their  suc- 
cessful application.  In  the  preceding  century  reliance  was 
placed  entirely  on  the  observed  moments  at  which  Venus 
entered  upon  or  left  the  limb  of  the  sun,  but  in  1874  it 
was  i>oasiblc  to  determine  the  relative  positions  of  Venus 
and  the  sun  during  the  whole  course  of  the  transit.  Two 
methods  were  devised.  One  was  to  use  a heliometer  to 
measure  the  distance  between  the  limbs  of  Venus  and  the 
sun  during  the  whole  time  that  the  planet  was  seen 
projected  on  the  solar  disc,  and  the  other  was  to  take 
photographs  of  the  sun  during  the  period  of  the  transit 
and  subsequently  measure  the  negatives.  The  Germans 
laid  the  greatest  stress  on  measures  with  the  heliometer ; 
the  Americans,  English,  and  French  on  the  photographic 
method.  These  four  nations  sent  out  well-equip|»ed 
expeditions  to  various  quarters  of  the  glolie,  both  in 
1874  and  1882,  to  make  the  required  observations ; but 
when  the  results  were  discussed  they  were  found  to  be 
extremely  unsatisfactory.  It  had  been  supposed  that, 
with  the  greatly  improved  telescopes  of  modem  times, 
contact  observations  could  be  made  with  much  greater 
precision  than  in  1761  and  1769,  yet,  for  some  reason 
which  it  is  not  easy  to  explain  completely,  the  modern 
observations  were  but  little  better  than  the  older  ones. 
Discrepancies  difficult  to  account  for  were  found  among 
the  estimates  of  oven  the  best  observers.  The  photographs 
led  to  no  more  definite  result  than  the  observations  of 
contacts,  except  perhaps  those  taken  by  the  Americans, 
who  had  adopted  a more  complete  system  than  the 
Europeans but  even  these  were  by  no  moans  satisfactory. 
Nor  did  the  measures  madu  by  the  Germans  with  helio- 
meters come  out  any  better.  By  the  American  photo- 
graphs the  d stances  between  the  centres  of  Venus  aud 
the  sun,  and  the  angles  between  the  lino  adjoining  the 
centres  and  tho  meridian,  could  be  separately  measured 
and  a serrate  result  for  the  i*arallax  derived  from  each. 
The  results  were  : — 


Transit  of  1874 j 
Transit  of  1832 : 


Dwtinccs ; 
Poo.  angle* ; 
DiaUtice* ; 
Pos.  angles ; 


= S’8AS". 
= 3-873". 
= 8-873". 
=$‘772’'. 


The  German  measures  with  the  heliomotor  gave  ap- 
parently concordant  results,  as  follows  : — 

Transit  i/1874  : par.  =8-876*. 

Transit  of  1882:  „ = 8 *87&\ 


The  combined  result  from  both  these  methods  is  8*857*, 
while  tho  combination  of  all  the  contact  observations 
made  by  all  the  parties  give  the  much  smaller  result, 
8 •794'".  Had  the  internal  contacts  alone  been  used, 

which  many  astronomers  would  have  considered  the  proper 
course,  the  result  would  have  been  8’77G'. 

In  1877  Gill  organized  an  ex|»edition  to  the  Island  of 
Ascension  to  observe  the  parallax  of  Mars  with  the 
Planetary  helioiueicr.  By  measurements  giving  the 
parai - position  of  Mars  among  the  neighbouring  stars 

in  the  morning  and  evening,  the  effect  of 
parallax  could  be  obtained  os  well  as  by  observing  from 
two  different  stations ; in  fact  the  rotation  of  the  earth 
carried  tho  observer  himself  round  a parallel  of  latitude, 


so  that  the  couqMirison  of  his  own  observations  at  different 
times  would  give  the  same  result  as  if  they  had  been 
made  at  different  stations.  The  result  was  8 ’78'.  The 
failure  of  the  method  based  on  transits  of  Venus 
led  to  an  international  effort  carried  out  on  the 
initiative  of  Sir  David  Gill  to  measure  the  j wmd lax 
by  observations  on  those  minor  planets  which  approach 
nearest  the  earth.  The  scheme  of  observations  was 
organized  on  an  extended  scale.  The  three  Mies  chosen 
for  observation  were : Victoria,  10th  June  to  26th 

August  1889;  Iris,  1 2th  October  to  10th  December  1888; 
and  Sappho,  18th  September  to  25th  October  1888. 
The  distances  of  these  bodies  at  the  times  of  opposition 
were  somewhat  less  than  unity,  though  more  than  twice 
as  great  as  that  of  Mars  in  1877.  The  drawback  of 
greater  distance  was,  however,  in  Gill’s  opinion,  more  than 
com|  tenanted  by  the  accuracy  with  which  the  obairvationa 
could  be  made.  The  instruments  used  were  heliomcters, 
the  construction  and  use  of  which  had  been  greatly 
improved,  largely  through  the  efforts  of  Gill  himself. 
The  planets  in  question  apj>eared  in  the  telescope  as  star- 
like  objects  which  could  be  compared  with  the  stars 
with  much  greater  accuracy  than  a planetary  disc  like 
that  of  Mars,  the  apparent  form  of  which  was  changed 
by  its  varying  phase,  due  to  the  different  directions  of  the 
sun’s  illumination.  These  observations  were  wurked  up 
and  discussed  by  Gill  with  great  elaboration  in  the  Annals 
of  the  Cape  Observatory,  vols.  vL  and  vii.  The  results 
were  for  the  solar  parallax  it  : 

From  Victoria,  r = 8-801* ± 0-006". 

„ Sappho,  T3$'798’  + O'OU". 

„ Iris,  «■= 8 -81 2“  ±0-009“. 

The  general  mean  result  was  8*802*.  From  the  meridian 
observations  of  the  same  planets  made  for  the  purpose 
of  controlling  the  elements  of  motion  of  the  planets 
Auwera  found  «-  = 8‘806*.  All  other  methods  of  directly 
measuring  the  parallax  fall  so  fur  behind  this  in  certainty 
that  we  may  regard  Gill's  result  as  the  best  yet  derived 
from  measurement.  But  the  difficulties  of  the  measures 
are  such  that  other  metlnxls  may  be  yet  better  and  in  any 
case  are  not  to  be  neglected. 

II.  The  velocity  of  light  has  been  measured  with  all 
the  precision  necessary  for  the  purpose.  The  latest 
result  is  299860  kilometres  per  second,  with  a 
probable  error  of  i>erlm]w  30  kilometres  ; that  is,  0f  UgM. 
about  the  ten-thousandth  part  of  the  quantity 
itself.  This  degree  of  precision  is  far  beyond  any  we  can 
hope  to  reach  in  the  solar  parallax.  The  other  element  which 
enters  into  consideration  is  tho  time  required  for  light  to 
pass  from  the  sun  to  the  earth.  Here  no  such  precision 
can  be  attained.  Both  direct  and  indirect  methods  ore 
available.  Thu  direct  method  consists  in  observing  the 
times  of  some  momentary  or  rapidly  varying  celestial 
phenomenon,  os  it  appear*  when  seen  from  opposite  limits 
of  the  earth’s  orbit,  the  only  phenomena  of  the  sort  avail- 
able being  eclipses  of  Jupiter’s  satellites,  especially  the  first. 
Unfortunately  these  eclipses  are  not  sudden  but  slowly 
changing  phenomena,  so  that  they  cannot  be  observed 
without  an  error  of  at  least  several  seconds,  and  not  in- 
frequently important  fractions  of  a minute.  As  the  entire 
time  required  for  light  to  \ww  over  the  radius  of  the 
earth’s  orbit  is  only  about  500  seconds,  this  error  is  fatal 
to  the  method.  The  indirect  method  is  derived  from  the 
observed  constant  of  a!*1  nation  or  the  displacement  of  tho 
stars  due  to  the  earth’s  motion.  Tho  minuteness  of  this 
displacement,  about  20*50*,  makes  iU  precise  determina- 
tion an  extremely  difficult  matter.  The  most  careful 
determinations  are  affected  by  systematic  errors  arising 
from  those  diurnal  and  annual  changes  of  tenij<eraturo, 
the  effect  of  which  canuot  be  wholly  eliminated  m 
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astronomical  observation,  and  the  recently  - discovered 
variation  of  latitude  haa  introduced  a new  element  of 
uncertainty  into  the  determination.  In  consequence  of  it, 
the  values  formerly  found  were  systematically  too  small  by 
an  amount  which  even  now  it  is  difficult  to  estimate  with 
precision.  Struve’s  classic  number,  universally  accepted 
during  the  second  half  of  the  19th  century,  was 
20 ‘4 15*.  Serious  doubt  was  first  cast  upon  its  accuracy 
by  the  observations  of  Xyren  with  tin?  same  instrument  I ve  jjB(j 
during  the  years  1880-82,  but  on  a much  larger  number  I Log.  « in  metre* 

of  stars.  His  result,  from  his  observations  alone,  was  j Log.  eqnat.  rod.  0 

2 3 ’52* ; and  taking  into  account  the  other  Pulkowa  results, 
he  concluded  the  most  probable  value  to  he  20*492",  In 
1895  Chandler,  from  a general  discussion  of  all  the 
observations,  derived  the  value  of  20*50*.  Since  then, 
two  elaborate  series  of  observations  made  with  the  zenith 
telcecope  for  the  puqwac  of  determining  the  variation  of  i 
latitude  and  the  constant  of  aberration  have  been  carried 
on  by  Professor  Doolittle  at  the  Flower  Observatory  near  I 
Philadelphia,  and  Professor  Rees  and  his  assistants  at  the 
observatory  of  Columbia  College,  New  York.  Each  of 
these  works  is  self-consistent  and  seemingly  trustworthy,  but 
there  is  a difference  between  the  two  which  it  is  difficult 
to  account  for.  Rees’s  result  is  20*47' ; Doolittle’s,  20*56*. 

This  last  value  agrees  very  closely  with  a determination 
made  by  Gill  at  the  Cape  of  Good  Hope,  and  most  other 
recent  determinations  give  values  exceeding  20*50'.  On 
the  whole  it  is  probable  that  the  value  exceeds  20*50" ; 
and  so  far  as  the  results  of  direct  observation  are  con- 
cerned may,  for  the  present,  be  fixed  at  20*53'.  The 
corresponding  value  of  the  solar  parallax  is  8*777'.  In 
addition  to  the  doubt  thrown  on  this  result  by  the  dis- 
crepancy between  various  determinations  of  the  constant 
of  aberration,  it  is  sometimes  doubted  whether  the  latter 
constant  necessarily  expresses  with  entire  precision  the 
ratio  of  the  velocity  of  the  earth  to  the  velocity  of  light. 

While  the  theory  that  it  does  seems  highly  probable,  it 
cannot  lie  regarded  as  fully  established. 

III.  The  combined  mass  of  the  earth  and  moon  admits 
of  being  determined  by  its  effect  in  changing  the  position 
of  the  plane  of  the  orbit  of  Venus.  The  motion 


and  moon,  which  ar«,  however,  too  small  to  atfoct  the  result.  For 
the  mean  motion  of  the  earth  in  one  second  to  circular  nteaiwt,  *e 
hare 

“=3TJ^1°s-**f'SW07 

the  denominator  of  the  fraction  Wing  the  number  of  eocondi  in  the 
sidereal  year.  Then,  front  the  formula 
, M,  [20*327731 
-15&9814 


11  *17653 
6*60470 


ftiVc/irtd  the  node  of  this  plane  is  found  with  great 
exactness 

Venus. 


from  ol«ervation*  of  the  transits  of 
Bo  exact  is  the  hitter  determination  that,  were 
there  no  weak  point  in  the  subsequent  parts  of  the  process, 
this  method  would  give  far  the  most  certain  result  for  the 
solar  jtfirallav.  Its  weak  point  is  tluit  the  apparent 
motion  of  the  node  depends  portly  upon  the  motion  of  the 
ecliptic,  which  cannot  l*o  determined  with  equal  precision. 
Notwithstanding  this  drawback  the  elements  of  admissible 
error  seem  smaller  by  this  method  than  by  any  other. 
The  derivation  of  the  distance  of  the  sun  by  it  is  of  such 
interest  from  its  simplicity  that  we  shall  show  the  computa- 
tion. 

From  the  observed  motion  of  the  node  of  Venus,  as  shown 
hy  the  four  tratidts  of  1781,  1789,  1874,  and  1882,  is  found 
Mu**  of  *un 

~ 332*100  * 


Mass  of  (earth  + moon: 


Wo  1 i-i vc  already  found  in  gravitational  units  of  mints,  based  on 
the  metre  and  second  as  units  of  length  and  time, 

Log.  earth's  moss  = 14-60052 
„ moon's  „ = 12'6895. 

The  sum  of  the  corn.'S[>ondiug  numbers  multiplied  by  332600 
gives 

Log.  suns  moss  = 20-12773. 

Putting  n for  the  mean  dwtsm-e  of  the  earth  from  the  sun,  and 
« f-r  its  mean  motion  in  one  second,  vre  UM  tho  fundamental 
equation 

«»»»■«  mc+m\ 

M0  Wing  the  sun’s  macs,  and  M’  the  combin^l  masses  of  the  earth 


Sine  <•)'■  eq.  hor.  par.  5*62817 

Sun’s  cq.  hor.  par.  8*762". 

The  writer  regards  this  as  at  present  the  most  trustworthy  of  sli 
the  methods  of  determining  the  distance  of  the  sun. 

IV.  The  determination  of  the  solar  parallax  through  the 
parallactic  inequality  of  the  moon’s  motion  also  involns  twa 
dements — one  of  observation,  the  other  of  purely  Mcfl0t  ^ 
mathematical  theory.  The  inequality  in  .piwtton  mM 
has  its  greatest  negative  value  near  the  time  of  the 
moon’s  first  quarter,  ami  the  greatest  porittve  value  wirtte 
third  quarter.  Meridian  observations  of  the  moon  bare  hem 
heretofore  made  by  observing  the  transit  of  its  db**™**™ 
limb.  At  first  quarter  its  first  limb  is  illuminated;  a 
third  quarter,  its  second  limb.  In  each  owe  the  trsalu  £ 
tlie  observations  may  bo  systematically  in  error,  ts  a 
from  the  uncertain  diameter  of  the  moon,  but  in  a *» 
greater  degree  from  the  varying  effect  of 
the  personal  equations  of  tho  observers.  T c 
element  is  the  ratio  of  the  parallactic  inequality  to 
solar  parallax.  The  determination  of  tins  ratio  is  ™e 
the  moat  difficult  problems  in  the  lunar  theory.  I ng 
Hansen’s  determination,  the  values  of  the  *n“r  t"uf 
derived  from  three  independent  sen.*  of 
tho  moon  »ro:-8’M2'  (from  Groenroeh 

meridian  oWrvations) ; 8>78ir  (tott^ann,  ^ 

lions  of  stars  by  the  moon) ; S’707”  (Frang >**2^ 
tions  of  a lunar  crater).  Giving  there  thtre  "jnl»* 
respective  weight*  5,  2,  and  I,  the  result  V p 
the  most  reeeut  and  as  yet  nnlimshcd  rest*  . * • 

Brown  and  G.  W.  Hill  thro*  doubt  on  <bep^ 
Hanson's  theoretical  ratio.  If  the  latter  is  w|„ 

the  work  of  these  investigators,  the  value  < 
parallax  derived  by  this  method  is  reduced 

* V?  The  fifth  method  is,  as  we  have  mid,  the  most  on 
certain  of  nil;  it  will  therefore  suffice  to  quote 
the  result,  which  is  ttnh 

r = 8'818". 

Tlie  following  may  be  taken  as  the 
values  of  the  rolar  l«rallal,  as  denved  independcntlj 
the  five  method*  wo  have  described 

From  mvivsim*  of  parallax 
„ velocity  of  light  . 

„ mo**  of  the  earth  . 

„ itar.  ineq.  of  moon 
„ lunar  equation  . 

Tlie  question  of  the  possible  or  Pr(d“'’''e  j^.b'ncc  of 
results  is  one  on  which  there  i*  ft  ,n»ner*l  agn1^ 

opinion  among  investigators.  Probably  “ 8 _ definite 
ment  could  now  bo  reached  on  a statem  ■ -ieWfion, 
than  this  ; the  lust  result  may  be  left  ou  , cont*iood 
and  the  value  of  the  solar  parallax  tf [P*0 . «is 

between  the  limits  8*77*  and  8*80  . ‘.  . w m>ne- 

chnsen  at  the  Paris  conference  of  189  >,  • tpjje  most 
rally  adopted  in  astronomical  epheni«M»*  umWr* 
likely  distance  of  the  sun  maybe  Jjytcn  of 

as  93,000,000  miles.  It  is  ^wiWc  that  -’  . 

Eros,  the  remarkable  asteroid  of  which 


8 -802” 
8-777" 
8*762" 
8-773" 
8-818" 
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spoken,  may  settle  the  question;  but  there  is  no  proiqiect 
of  its  being  soon  settled  in  any  other  way. 

Variation  of  L>ititwU*. 

The  development  of  an  important  feature  of  the  rotation 
of  the  earth  is  due  very  largely  to  the  investigations  of 
S.  C.  Chandler.  This  is  a minute  periodic  change  in  th.* 
point  at  which  the  axis  of  rotation  intersects  the  earth's 
surface ; that  is,  in  the  position  of  the  pole  of  the  earth. 
The  result  is  a variability  of  the  terrestrial  latitudes 
generally. 

To  make  clear  the  nature  of  the  movement  in  question  we  must 
begin  with  a statement  of  some  results  of  theory.  Let  EQ  (aee 
f.  , , Fig.  2)  represent  the  section  of  an  oblate  spheroM 
yaam  L*‘  through  its  shortest  axis,  I’P.  Wo  may  consider  this 

eorr‘  spheroid  to  be  that  of  the  earth,  the  cflintieity  being 
greatly  exaggerated.  If  it  is  set  in  rotation  around  its  axis  of 
figure  PP,  it  will  continue  to  rotate  around  that  axis  for  an 

indefinite  time.  But 
suppose  that  instead  of 
rotating  around  I’P  it 
rotates  around  sonic 
other  axis,  HR,  making 
a small  angle,  POK, 
with  the  axis  of  figure 
PP  ; then  it  has  been 
known  since  the  time 
of  Euler  that  the  axis 
of  rotation  RIt,  if  re- 
ferred to  the  spheroid 
regarded  as  fixe*!,  will 
gradually  rotate  round 
the  axis  of  figure  PP  in 
a period  defined  in  the 
following  way  If  we 
put  C = the  moment 
of  momentum  of  the 
spheroid  around  thesxis 
pi*.  2.  of  figure,  and  A=the 

corresponding  moment 
around  nn  axis  passing  through  the  equator  EQ,  then,  calling  one 
day  the  period  of  rotation  of  the  spheroid,  the  axis  RR  will  make  a 
revolution  around  PP  in  a number  of  days  represented  by  the  frac- 
tion C/C  - A.  In  the  case  of  the  earth  we  have  found  that  the 
inverse  of  this  ratio  is  0 0032813,  It  follow*  that  the  period  in 
question  is  305  day9.  It  has  for  more  than  half  a century  beta 
recognized  as  possible  that  the  axis  of  rotatiou  of  the  earth  might 
not  coincide  with  its  axis  of  figure,  and,  in  consequence,  that  such 
a rotation  as  this  might  b«  going  on. 

The  latitude  of  a point  on  the  earth,  as  determined  by 
astronomical  observations,  is  determined  with  respect  to  the  axis 
of  rotatiou  RR,  and  not  with  reference  to  PP,  because  the  latter 
cannot  bo  fixed  by  any  direct  method.  Hence,  if  such  a change  in 
this  axis  were  going  on,  it  was  supposed  that  there  would  be  a 
harmonic  variation  of  the  latitudes  of  all  points  of  tbo  earth  s sur- 
face in  a period  of  about  305  days.  Up  to  1890  the  most  careful 
observations  and  researches  failed  to  aflorde  vide  nos  of  a rotation 
in  this  period,  though  there  was  strong  evidence  of  a variation  of 
latitude.  Observations  for  the  value  of  the  constant  of  aberration 
made  at  Pulkowa  and  Berlin  between  the  years  1880  and  1WI0 
seemed  to  show  that  the  latitudes  of  those  places  did  actually 
change  from  time  to  timo  to  the  amount  of  about  hall  a second  of 
arc.  Chandler,  from  an  elaborate  discussion  of  these  and  a great 
number  of  other  observations,  showed  that  there  was  really  a 
variation  of  the  latitude  of  the  points  of  observation  ; but,  instead 
of  the  period  being  305  days,  it  was  about  428  days.  At  first 
sight  this  period  seemed  to  lc  inconsistent  with  dynamical  theory. 
But  a defect  was  soon  found  in  the  latter,  the  correction  of  which 
reconciled  the  divergence.  In  deriving  a period  of  305  days  the 
earth  is  regarded  as  an  absolutely  rigid  body,  and  no  account  i* 
taken  cither  of  its  elasticity  or  ol  the  mobility  of  the  ocean.  A 
study  uf  Fig.  2 will  show”  that  the  centrifugal  toroo  round  the 
axis  RR  will  act  on  the  equatorial  protuberance  of  tbo  rotating 
earth  so  as  to  make  it  tend  in  the  direction  of  the  arrows.  A 
slight  deformation  of  the  earth  will  thus  result  ; and  the  axis  ot 
figure  «f  the  distorted  spheroid  will  no  longer  be  PI , but  a line 
YY  between  PP  and  RK.  As  the  latter  moves  round,  1 Y Will 
continually  follow  it  through  the  incessant  change  of  figure  pro- 
duced by  the  change  in  the  direction  of  the  centrifugal  force. 
Now  the  rate  of  motion  of  RR  is  determined  by  the  actual  figure 
at  the  moment.  It  i*  therefore  less  than  the  motion  in  an 
absolutely  rigid  spheroid  in  the  proportion  RP  : RP-  It  ts  found 
that,  even  though  the  earth  were  no  more  clastic  than  steel,  its 


yielding  combined  with  the  mobility  of  the  ocean  would  make  this 
ratio  about  2:3,  resulting  in  an  increase  of  the  jH-riod  by  one-half, 
making  it  about  457  days.  Thus  this  small  flexibility  is  area 
greater  than  that  necessary  to  the  reconciliation  of  observation 
with  theory,  and  the  earth  is  shown  to  be  more  rigid  than  stewl— 
a conclusion  long  ainnc  announced  by  Kelvin,  for  other  reasons. 

Chandler  afterwards  made  an  important  addition  to  the  subject 
by  showing  that  the  motion  was  reprinted  by  the  superposition 
of  two  harmonic  terms,  the  first  having  a period  of  , 

about  430  days,  the  other  of  one  year.  In  order  to  t~baadfer  1 
state  his  conclusion  we  have  to  express  the  position  of  rormu  *• 
the  pole  of  rotation  ou  the  earth’s  surface  relative  to  the  mean 
pole.  Let  us  represent  the  fixed  positiou  of  the  latter  by  O,  while 
P represents  the  position  of  the  movable  pole.  We  then  have  to 
express  the  position  of  P relative  to  O in  term*  of  the  time.  Let 
us  imagine  two  co-ordinate  axes  going  out  from  O — the  one  towards 
Greenwich,  the  other  in  90“  E.  longitude.  We  represent  the 
co-ordinate  in  the  direction  of  Greenwich  by  y,  that  in  the  direc- 
tion 90*  E,  by  x.  Then  P revolves  round  0 in  a direction  from 
west  towards  c-ost  in  a curve  such  that  the  co-oreliuates  of  P may 
i be  expressed  in  the  form  : — 

ar=rsinW  + 0*11"  sin  0 + 60°) 
y = r ooa  04+0*11*  cos  0 

•)  being  the  sun’B  mean  longitude,  and  r and  0 quantities  which 
Chandler  believes  to  be  slowly  variable.  He  represents  the  varia- 
tion* in  terms  of  an  angle  \ having  a period  of  24,000  days,  or 
a daily  motion  of  0*015 j of  which  the  value  was  0°  at  the  dato 
31ft  March  1865.  At  this  date  the  pole  P passed  the  meridian  of 
, Greenwich.  If  only  the  first  terms  of  x and  y are  included,  the 
other  dates  T of  passage— that  is,  the  dates  when  9t  is  a multiple 
of  360’ — are  by  the  equation 

T*=  1685  *26  + 428*6*  E + 55d  sin  x, 

K being  an  entire  number,  expressive  of  the  number  of  periods 
from  1 865  '25. 

!He  also  finds 

r = 0 *1 35"  + 0 *05"  sin  x 
Period  as  42S  *6*  + 5 '26*  cos  x 
MO' 

Period* 

The  angle  x in  * purely  empirical  quantity,  introduced  to  represent 
iva»t  observations.  There  can  be  no  certainty  that  it  will  repre- 
i sent  future  on«*a. 

If  tho  supposed  variation  of  r and  P or  9 aic  unreal,  the  motion 
of  the  angle  « is  0*343"  por  day,  the  period  about  fourteen  months, 
aud  r=Q148".  The  expressions  for  x and  y then  become 
*=*0*148"  sin  0*843°  4 + 0*1  !"sin  ( 0 + 30") 
j/3  0 •148”  cos  0-843*  < + 0*1  T cos  0, 
tho  timo  ( Iwing  oountod  in  days  from  the  d&y  2412648  of  tho 
I Julian  period  or  1st  July  1893.  The  difference  of  30"  l>etwcen  the 
I bine  and  cosine  arguments  of  the  annual  term  shows  that  this  term 
represents  an  elongated  ellipse. 

Tho  variation  of  the  latitude  of  any  place  of  which  tho  longitude 
cast  of  Greenwich  is  X is  given  by  the  formula 
<f>  - 4>0  ex  sin  X — y cos  X 

0 being  the  instautaneou*,  and  the  mean  latitude. 

While  there  can  l»e  no  doubt  as  to  the  reality  of  the 
fourteen-month  term,  there  in  not  as  yet  a general  agree- 
ment as  to  the  amount  and  nature  of  the  annual 
term.  It  is  difficult  to  determine  the  letter 
with  certainty,  because  the  effect  of  the  diurnal  cjumjoat. 
variations  of  the  temperature  of  the  instrument 
and  the  atmosphere,  which  cannot  be  accurately  ascertained 
ami  allowed  for,  might  lead  to  minute  apparent  terms 
having  a period  of  a year.  The  reason  of  this  is,  that  the 
observations  have  to  lie  made  upon  stars  while  they  are 
crossing  the  meridian  ; in  the  case  of  any  one  star,  tho 
transit  occurs  at  all  hours  of  the  day  in  succession  in  tho 
course  of  twelve  months.  For  example,  a star  which  at 
1 midsummer  would  fc«e  observed  at  six  in  the  monung 
would,  at  midwinter,  be  observed  at  six  in  tho  evening, 
when  the  conditions  might  bo  materially  different.  Ihe 
present  state  of  the  question,  so  far  as  theory  is  concerned, 
may  be  summed  up  os  follows : — 

(1)  The  fourteen-month  term  is  an  immediate  result  of 
the  fact  that  the  axes  of  rotation  and  figure  of  the  earth 
do  not  strictly  coincide,  but  make  with  each  other  a 
small  angle  of  which  the  mean  value  is  about  0*1  J - 11 


Digitized  by  Google 


744 


ASTRONOM Y 


the  earth  remained  invariable,  without  any  motion  of 
matter  on  its  surface,  tho  result  of  this  nou-coincidence 
would  be  the  revolution  of  the  one  i*>le  round  the  other 
in  a circle  of  radius  015"  in  a period  of  about  429  days. 
This  revolution  is  called  the  Eulerian  motion,  after  the 
mathematician  who  discovered  it.  But  owing  to  meteoro- 
logical causes  the  motion  in  question  is  subject  to  annual 
changes.  These  changes  arise  from  two  cause* — the  one 
statical,  the  other  dynamical. 

(2)  The  statical  causes  are  deposits  of  snow  or  ice  slowly 
changing  the  position  of  the  pole  of  figure  of  the  earth. 
For  example,  a deposit  of  snow  in  Siberia  would  bring  the 
equator  of  figure  of  the  earth  a little  nearer  to  Siberia 
and  throw  the  jiole  a little  way  from  it,  while  a deposit 
on  the  American  continent  would  have  the  opposite  effect. 
Owing  to  the  approximate  symmetry  of  the  American  and 
Asiatic  continents  it  does  not  seem  likely  that  the  in- 
equality of  snowfall  would  produce  an  appreciable  effect. 

(3)  The  dynamical  causes  arc  atmospheric  and  oceanic 
currents.  Were  these  currents  invariable  their  only  effect 
would  be  that  the  Eulerian  motion  would  not  take  place 
exactly  round  the  mean  pole  of  figure,  but  round  a point 
slightly  separated  from  it  But,  ae  a matter  of  fact,  they 
are  subject  to  an  annual  variation.  Hence  the  motion  of 
the  pole  of  rotation  is  also  subject  to  a similar  variation. 
The  annual  term  in  the  latitude  may  be  readily  accounted 
for  in  this  way.  But  it  seems  unlikely  that  a motion 
thuH  j>roduced  should  have  a sensible  eccentricity.  It 
therefore  appears  at  present  more  likely  that  the  seeming 
eccentricity  of  the  annual  motion  is  unreal  and  due  to  the 
cause  already  mentioned. 

(4)  Six  Eulerian  periods  are  very  nearly  seven  years. 
In  consequence,  the  effect  of  the  annual  change  is  to  pro- 
duce an  inequality  in  the  amplitude  having  a period  of 
seven  years.  During  one  part  of  this  period  the  distance 
of  the  two  poles  is  nearly  double,  being  increased  to  0*25" 
or  0’30'.  At  another  part  of  the  period,  three  and  a hall 
years  later,  the  motion  almost  ceases.  Times  of  greatest 
motion  were  in  1890-92,  and  again  in  1897-99;  of  least 
motion  about  1894,  1901,  1908,  Ac. 

Besides  Chandler,  Albrecht  of  Berlin  has  investigated  the  motion 
of  the  iwle  P,  The  method*  of  the  two  astronomer*  are  in  some 
points  different.  Chandler  has  constructed  empirical  formal®  re- 
presenting the  motion,  with  the  results  already  given,  while 
Albrecht  has  determined  the  motion  of  tho  j»oIe  from  observa- 
tion simply,  without  trying  to  represent  it  either  by  a formula  or 
by  theory.  It  iB  noteworthy  that  the  difference  between  Albrecht's 
numerical  results  and  Chandler’s  formula:  is  generally  less  than 
0 05". 


Masse*,  Ar.,  of  the  Planet s and  Satellite t. 

The  elements,  masses,  and  other  particulars  relating  to 
the  major  planets  and  their  satellites,  s o far  as  these 
were  known  in  1875,  are  given  in  the  Ency.  Bril ninth 
edition,  vol.  ii.  pp.  782-83,  and  the  adopted  elements  of 
most  of  these  1km lies  have  been  so  slightly  changed  that  a 
repetition  of  them  is  not  deemed  necessary.  What  wo 
shall  now  present  is  a resume  of  the  masses,  diameters,  and 
other  more  important  constants  which  have  been  worked 
out  to  the  present  time,  necessarily  limiting  our  review  to 
what  may  l*:  considered  the  best-established  results.  For 
ordinary  astronomical  purposes  the  musses  are  not  ex- 
pressed in  t«nm»  of  the  gravitational  units  already  defined, 
but  as  fractions  of  the  sun’s  mass  taken  as  unity.  This 
fraction  is  commonly  written  in  the  form  ft  being  the 

number  of  times  that  the  sun’s  mass  exceeds  that  of  the 
planet.  The  masses  of  the  satellites  are  expressed  in  the 
■ante  form  in  terms  of  the  mass  of  the  primary. 

The  minuteness  of  the  planet  Mercury  and  the  absence 
of  a satellite  make  the  determination  of  its  mass  difficult 


and  uncertain.  In  the  new  planetary  tables  issued  hum 
the  office  of  the  American  Nautical  Almanac,  and  now 
most  used,  p is  taken  as  6000000.  Other  values  Mtnwry 
of  the  mass  are  generally  leas  than  this,  rang- 
ing up  to  10000000  or  more.  0.  W.  Hill,  from  a tx»- 
sideration  of  the  probable  density,  finds  values  ranging 
from  10194200  to  1082C200.  The  uncertainty  of  the 
diameter  renders  this  result  uncertain  ; an  increase  of  one 
tenth  in  Hill’s  adopted  diameter,  6*68",  would  increase 
the  resulting  volume  by  one-third  and  the  mm  by  nearly 
one-half.  The  value  *7500000  seems  as  likely  as  any. 
The  best  values  of  the  diameter  are  those  found  during 
transits  over  the  sun’s  disc.  Todd,  with  double  image 
micrometer,  found  the  value  6 '604  (A  = 1 h and  Barnard, 
with  filar  micrometer,  6'1 26*.  Both  results  are  liable  to 
be  too  small  from  the  effects  of  irradiation.  Off  the  *un'* 
disc,  results  of  measures  with  the  filar  micrometer  an: 
Lowell  at  Flagstaff  7 '4",  and  Barnard  at  Mount  Hamiltcn 
6 '14* 

The  mans  of  the  planet  Venus  derived  from  all  the 
observations  of  the  sun  and  Mercury,  and  adopted  in  the 
new  planetary  table*,  is  (.  = 408000.  It  is  not  ru> 
likely  to  be  in  error  by  1 per  cent,  of  its 
amount.  For  the  angular  diameter  at  distance  untlj 
Auwers,  from  heliometer  measures  during  the  transit*  <4 
1874  and  1882,  found  the  value  16-820';  Newcomb,  from 
double  image  micrometer  measures  during  the  ln.net  d 
1882,  that  of  16-88'  ; Barnard,  off  the  sun  from  mcaains 
near  inferior  conjunction,  17*397  ; and  German  o fW 
with  the  heliometer,  17-30'.  This  difference  between  U» 
results  of  measures  on  and  off  the  sun  might  be  at 
to  irradiation ; but  it  is  singular  that  a couiiewc 
numerous  measure*  made  at  widely  different  < i 
from  the  earth  seems  to  indicate  the  anomaly  ot 
irradiation,  the  diameters  measured  at  the  greater 
being  proiKHtionately  too  small  instead  of  too  large. 

The  mass  of  the  moon  baa  lieen  already  derive  •* 
of  the  fundamental  Constanta  The  most  exac  * 
the  diameter  is  that  derived  from  the  occulta- 


J.  Fetors  found,  for  the  mean  semi-man*".  »«,  ... 

Struve,  from  occultations  during  ^ - 1 ^ 

while  the  mast  likely  value,  aa  concluded  by 
15'  32-59  '.  Aa  the  apparent  diameter  vanes  * 
distance,  and  can  be  computed  only  when  c ^ 
parallax  is  known,  it  ia  common  to  express  til 
diameter  in  terms  of  that  of  the  earth  as  un  • 
the  value  of  tho  jatmllax  already  found,  it  follows 

Diameter  4LmrK,,,  = 0 ’272460. 

ISq.  diiun.  of  earth 

For  particulars  us  to  the  motion  of  the  moon,  see 

M The  motions  of  the  orbital  planes  “A"' 
centres  of  the  satellites  of  Mars  offer  mteres'tn*  1 
to  both  the  observing  and  the  mate  etna 
astronomer.  These  problems  have  been  most 
successfully  attacked  by  Hermann  !’tru'r'  ,g98. 

memoir  presented  to  the  St  Petersburg  Aca  . ^ 

The  preliminary  results  of  theory  may  first  * 

Let  H (Fig.  S)  ha  the  !<de  of  relation  of  S.^Vo  J «' 

orbit  of  that  planet,  and  S tho  polo  of  ti.c *rc  OM  ^ 
tttcllltrft,  *11  projected  on  the  releatial  8l'h<!5  * .or  0f  Mars  ^ 
sphere  will  thrn  l»c  equal  to  that  between  r\ncJinatW'B 
tlic-  plane  of  ita  orbit ; SO  will  bo  equal  to  ^ lBCUna' 

orbit  of  the  satellite  to  that  of  the  pW.  ^^aenoe  <* 

tion  of  the  same  orbit  to  the  equator  of  Na  . « 

the  action  of  the  sun,  the  jk>1«  S m«ve*  CoMtJJ . L epjnt»eity^ 
right  angles  to  OS,  as  shown  by  arrow*  ; wniie  r ^ ,t  nj?U 
Mars  givea  it  a much  more  twpid  motion  *ciaal  mi'tw* 

angles  to  MS,  aa  shoun  by  the  other  arrow 
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U the  resultant  of  these  two  coinjionents,  and  is  such  as  to  carry 
S round  in  a circle,  of  which  the  centre  is  at  a third  point  r . 
This  centre  is  the  pole  of  a certain  plane  called  the  “ fixed  plane  " 
of  the  satellite  orbit,  which  makes  but  a small  angle  with  the  plane 
of  the  planet’s  collator.  The  position  of  the  plane  of  Mara's  equator 
relative  to  the  plane  of  the  orbit  has  been  found  in  two  ways — 


Fig.  3. 


from  measures  on  the  polar  spot,  giving  the  )>ewition  of  the  pole  of 
rotation,  and  from  observations  of  the  satellites.  The  beat  result 
of  this  first  method  is  derived  by  combining  tho  results  of 
Schiaparelli  and  Lotus.  H.  Struve  has  applied  the  second.  The 
results  are,  for  the  inclination  of  the  equator  of  Mars  to  that  of 
the  earth, 

J0a  36*42*  (Schiaparelli  and  Lohso) 

J0=sr  27T-  0-23tv  (<  - 1880)  (Struve) ; 


and  for  tho  longitude  of  ascending  node  of  equator  on  that  of  tho 
earth, 


X0=  48*26’  (Schiaparelli  and  Lohse) 
N»=47*  5*7;+ 0*463'  ( t - 1850)  (Struve). 


Struve  also  finds,  from  tho  motions  of  tho  poriccntrcs  of  the 
sttollites,  ellipticity  of  Mars  =1/190*4  ; hut  owing  to  a doubt  as  to 
the  revolutions  of  the  poriceutre  of  1‘hobos,  this  possibly  should  be 
1A78. 

Iu  representing  the  elements  of  the  orbits  of  the  satellites,  the 
following  notation  is  used 

Ji,  Ni,  inclination  and  node  of  the  “fixed  plane”  of  the 
satellite’s  orbit,  referred  to  the  earth’s  equator  for  the  epoch 
1880  ; J,  N,  the  same  for  the  orbit  of  the  satellite  ; L*.  ti  e mean 
longitude  at  the  epoch  1594  Octolier,  0*0  Greenwich  mean  time; 
n,  the  tropical  mean  daily  motion  ; a,  the  angular  semi-major  axis 
of  the  orbit,  as  seen  from  distance  unity  ; r , the  longitude  of  the 
pirioentre  on  the  equator  of  Mars;  e,  the  eccentricity;  K,  an 
angle  varying  uniformly  with  the  time,  whoso  rate  of  motion  i* 
equal  to  that  of  the  pericentre,  and  of  the  node  of  the  satellite’s 
orbit  on  the  fixed  plane  ; and  t,  the  time  in  years  from  1894*80. 

The  numerical  values  of  the  elements  as  found  by  Struve 
are : — 


K 

ji-  ; ■ 

- N,)  .in  J 

i,"J‘  : : 


D*l*no«. 

, 

29*9°  - 6 375*1  . 

36’  46*5'  . 

46’  2*6'  . 

1*  37  *6' sin  K . 

l*37*6'co»K 

. 

136*25*. 

285  161 98°  . 

32*373" 

231* + 6*376"  t 

0 0031 

f <i 

follows : — 

Photo*. 

353*7’- 153*0* 
37  ' 20' 7' 

47°  5*0' 

0^  53  1' sin  K 
O’  53*1 ’cos  K 

m- is* 

1128*81396’ 

12*938’ 

272*6’  + 158*  "Of 
0*0217 


Mays  of  Mars _ 1 

Mass  of  suu  30yuouu‘ 

Professor  Hall’s  figure,  uow  generally  used  in  astronomy,  is 
1/3093500. 


Schur  has  measured  the  diameters  of  Mars  with  the  heliometer. 
Barnard  with  the  filar  micrometer.  The  results  for  the  equatorial 
and  polar  diameters,  as  seen  from  distance  unity,  are : — 

E'itttt.  Polar. 

Schur 9’6Wr  *325" 

Barnard 9*673T  9'531* 


Each  value  of  the  ellipticity  is  markedly  greater  than  that  found 
by  Struve  from  the  motion  ot  the  pericentre  of  I ’hobos. 

The  minor  planets  individually  are  too  minute  to  exert 
a sensible  action  on  the  other  planets ; but  the  question 
Mats  ot  whether  the  mass  of  the  entire  group,  which 
the  minor  may  it  uni  her  thousands,  can  be  sufficient  to  pro- 
piMneta.  duoe  an  appreciable  secular  variation  of  the  node 
and  perihelion  of  Mara  is  an  imjtortant  one.  A rude 
estimate  of  the  total  mass  of  the  group  may  Ik?  made 
in  the  following  way  ; — From  the  stellar  magnitude  of  each 
known  minor  planet  we  may  roughly  infer  its  diameter,  , 


and  hence  its  probable  mass.  The  statistical  law  of  pro- 
gressive diminution  of  tlie  magnitudes  or  volumes,  as 
derived  from  the  known  members  of  the  group,  may  lx? 
extended  to  the  undiscovered  members.  That  a law  of 
progressive  diminution  extends  to  the  unknown  members 
may  be  inferred  from  the  fact  that,  if  there  were  a very 
great  number  above  a certain  limit  of  magnitude,  the 
whole  mass  would  be  visible  as  a band  of  light  spanning 
the  heavens.  The  writer  has  found  that  by  no  probable 
hypothesis  as  to  the  number  am!  size  of  these  liodies,  con- 
sistent with  the  absence  of  this  l»nd,  can  the  total  mass 
be  sufficient  to  exert  any  appreciable  action  on  any  other 
planet. 

The  mass  and  diameter  of  Jupiter  can  be  determined  in 
two  ways — by  measures  of  the  satellites  and  by  the  action 
of  Jupiter  on  other  bodies.  The  satellites  .are 
not  well  adapted  to  give  an  accurate  value  of  the  up  €r‘ 
mass,  as  any  pro|ioitional  error  in  their  mean  distances 
from  the  planet  is  multiplied  threefold  in  the  result  The 
following  are  the  results  for  the  reciprocal  of  the  mass 
reached  by  different  methods,  with  the  weight  that  may 
be  assigned  to  each  : — 

Observations  of  the  satellites  . . #*=1047*82  Wt,  1 

Action  on  Faye*’*  comet  (Muller)  . #*=1047*79  „ 1 

„ Themis  (Krueger)  . . #*=1047*54  ,,  5 

„ Saturn  (Hill)  . . . #1  = 1047*35  „ 7 

,,  Winnecko’a  comet  (Haerdtl)  #1  = 1047*17  „ 10 
,,  Polyhymnia  (Newcomb)  . #*=1047*34  „ 20 
The  mean  result, 

Maas  of  Jupiter  _ 1 

Mas*  of  sun  ~~  1047*35+  *05 

is  that  now  adopted  in  the  planetary  tables.  In  1901  De 
Sitter  published  an  important  additional  result  derived 
from  heliometer  observations  by  (Jill  and  Finlay  at  the 
Gape  Observatory.  This  was — 

#*=1047*226 + 0*067. 

No  definitive  changes  have  been  made  in  the  adopted 
elements  of  the  satellites  of  Jupiter  in  recent  times. 

The  measures  of  the  diameter  of  Jupiter  are  very 
numerous,  and  the  differences  between  the  results  must  be 
regarded  as  due  to  jiersonal  equation  and  jieculiarities  of 
instrument  rather  than  to  accidental  errors.  The  latest 
results  by  the  two  methods  are  : — 

E-pint.  Polar. 

Schur,  from  observations  with  the  liolio- 

meter  37*40"  85*13" 

Barnard,  from  observations  with  the  filar 

micrometer 88*52"  36*11" 

This  difference  between  the  results  of  the  two  methods 
ap] tears  to  be  common  to  all  observers,  the  method  of 
double  images  always  giving  a smaller  diameter  than  the 
micrometer.  It  may  bo  attributed  to  a certain  softness  of 
outline  of  Jupiter's  disc,  which  is  easily  remarked  by  a 
careful  observer. 

The  ball,  rings,  and  satellites  of  Saturn  show  mechanical 
features  of  great  interest,  not  found  elsewhere  in  our 
system.  One  of  the  simplest  of  these  is  that  thu  satom. 
planes  of  datum’s  equator,  of  its  rings,  and  of  at 
least  its  seven  inner  satellites,  have  a common  secular 
motion  due  to  the  action  of  the  sun.  If  the  latter  acted 
on  each  of  these  bodies  separately,  the  secular  motions  of 
the  planes  would  be  greater  the  farther  the  satellite  is  from 
the  planet,  and  the  motion  of  the  nodes  would  take  place 
around  the  plane  of  the  orbit  of  the  planet,  the  planes 
of  the  orbits  preserving  a nearly  constant  inclination  of 
almost  *27*.  The  ultimate  result  of  the  unequal  motion 
would  be  that  the  nodes  would  be  scattered  all  round  the 
circle,  and  the  planes  of  the  several  orbits  of  the  satellites 
might  liave  mutual  inclinations  to  each  other  amounting 
to  5.V.  But  the  mutual  interaction  of  the  equatorial  pro- 
tuberance of  the  planet,  the  rings,  and  the  satellites  keep* 
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tho  motion  of  the  whole  system  nearly  in  the  same  plane, 
as  if  it  were  a rigid  body.  Especially  id  this  the  ease  with 
tho  ring,  in  tho  form  of  which  not  the  slightest  deviation 
from  a plane  can  be  detected,  whereas,  if  each  of  its 
particles  moved  independently,  the  whole  would  form  a 
mass  m>  broad  as  to  quite  conceal  the  planet  from  our 
view. 

The  most  remarkable  features  of  this  system  are  the 
cases  of  librution  aiming  the  motions  of  the  satellites,  most 
of  which  are  quite  unique  in  form.  We  note  for  com- 
parison the  well  - known  relation  among  three  of  the 
satellited  of  Jupiter:  if  L,  L',  and  L"  are  th«  respective 
mean  longitudes  of  the  lire!,  second,  and  third  of  these 
bodies,  we  find  that  they  always  move  no  as  to  satisfy 
the  equation — 

L-3L'  + 2L"-180\ 


Let  us,  for  brevity,  call  W the  combination  L - M/+  2L*. 
It  was  shown  by  Laplace  that,  if  W differed  slightly  from 
180’,  there  would  l»e  small  residual  forces  arising  from  the 
mutual  action  of  the  three  bodies,  tending  always  to  bring 
it  towards  1 80'.  That  is,  if  W were  less  than  180’,  the 
force  would  tend  to  increase  it ; if  greater,  to  diminish  it, 
and  thus  W might  swing  back  anti  forth  on  each  side  of  180’ 
as  a (icndulum  swings  on  each  side  of  the  vertical.  This 
swing  would  be  a libration.  As  a matter  of  fact,  the  swing 
is  too  alight  to  be  observed ; W stays  at  1 80"  as  a pen- 
dulum might  constantly  hang  in  tho  vertical  position. 

The  similar  librationa  in  the  Saturnian  system  have  the 
remarkable  feature  that  not  only  the  mean  longitude,  but 
also  the  longitudes  of  the  i>eri centres  come  into  ten 
equations.  The  that  case  of  this  sort  noticed  was  between 
the  sixth  and  seventh  satellites,  Titan  and  Hyperion — the 
latter  being  the  outer  one  of  the  two,  and  the  faintest  of 
the  eight  known  satellites.  Its  orbit  has  long  been  known 
to  be  the  most  eccentric  of  the  system,  the  eccentricity 
being  0*10.  Professor  Hall,  by  oonqiaring  his  own 
observations  with  t ho.-e  of  his  predecessors,  showed  that  the 
pericentre  of  the  orbit  |»erfonns  a complete  revolution  in 
about  eighteen  years  in  a retrograde  direction,  this  being 
the  reverse  of  the  secular  motion  due  to  the  action  of  a 
disturbing  body.  It  was  found  that  this  seeming  anomaly 
arises  from  a peculiar  action  of  Titan,  having  its  origin  in 
a near  approach  to  coumiensurnbility  between  the  mean 
motions  of  the  two  bodies,  throe  times  that  of  Titan  being 
nearly  equal  to  four  times  that  of  Hyj tenon.  The  motions 
are  so  adjusted  that  if  we  put  L,  L'  = the  mean  longitude 
of  Titan  and  Hyperion,  the  longitude  of  the  pericentre 
of  Hyperion,  and  V-  4L'  - 3L  - a*',  then  the  angle  V will 
never  differ  much  from  180°,  but  will  continually  oscillate 
on  each  side  of  this  value,  us  just  explained  in  the  case 
of  the  angle  IN  for  Jupiter.  The  annua!  retrograde  motion 
of  ?r  is,  from  the  obaervatiom of  Hermann  .Struve,  18*663*, 
so  that  the  period  of  its  revolution  is  19-3  vears.  The 
eccentricity  of  Titan  has  the  effect  of  making  idl  the 
elements  of  Hyperion  go  through  a change  in  nearly  this 
jieriod,  which  is  determined  by  the  angular  distance  of 
the  pence ntres  of  the  two  satellites.  The  expression  for 
the  inequalities  thus  arising  in  the  eccentricity  and  fieri- 
centre  of  Hyjierion  are — 


A v - 1 4*0’  sin  (jt  - r’) 

A e = 0 0230  cos  (a-  - *■'). 


The  motion  in  question  has  also  been  theoretical! 
investigated  I.3*  G.  \\.  Hill  and  Ormond  Stone.  The 
have  established  it  to  determine  the  mass  of  Titan  wbic 
“ shown  to  be  about  1/4300  that  of  Saturn  itself.  Thi 
1.H  reiuarkable  becauac  it  seems  certain  that  the  anculn 

ih.T1’',!  '?  >»  ,uuch  le»  than  one 

white  that  of  Saturn  when  ororert  tli.:  earth  is  ,1,,,,, 
.weD.y  second*.  The  stellite  would  tketefore 


less  than  1/10000  the  size  of  Saturn,  so  that  tlx-  mu 
found  by  Hill  and  Stone  shows  its  density  to  be  at  lust 
twice  that  of  the  planet.  The  masses  of  the  other  satellites 
have  been  found  by  Struve  to  It*  very  minute,  varying 
from  1/250000,  in  the  care  of  Rhea,  to  1/13610000  is 
that  of  Mimas. 

The  determinations  of  the  maan  of  Saturn  have  been 
singularly*  discordant.  They  are  made  by  measure*  of  tko 
m;yor  axes  of  the  orbits  of  the  satellites  and  by  the  action 
of  Saturn  on  Jupiter.  From  measures  with  the  helinuurtcr 
on  the  brightest  satellite,  Titan,  Bessel  found  3501*6. 
A subsequent  correction  increases  the  number  by  one  nr 
two  units.  Lcverrier,  from  the  action  of  Jupiter,  found 
3529*6  ( A » nalcs  Je  rObtcrmtoire  tie  Pari*,  xii.  p. 
Asaph  Hall,  from  measures  of  Japetus  with  the  26-inck 
Washington  telesco|ie,  3481*3  ± 0*54  ( Washington  0b*tr- 
vat iotu  tor  1882,  app.,  p.  70).  The  small  pidolle  error 
of  this  last  value,  the  great  ]wwer  of  the  instrument,  and 
the  considerable  mean  distance  of  the  satellite,  more  than 
500",  would  seem  to  inspire  confidence  in  it  It  wm 
strengthened  by*  the  use  of  two  quite  distinct  methods  of 
observing — one  with  the  micrometer,  the  other  by  trsniali 
giving  difference  of  U.  A.  between  the  planet  and  the 
satellite.  But  Hill,  from  the  action  on  Jupiter,  found  a 
result  in  sulwtantial  agreement  with  Bessel*.  To  decide 
the  question  Asaph  lJall,  jun.,  observed  Titan  with  the 
lieliometer  of  the  Yale  Observatory,  and  obtained  a result 
confirming  Bessel’#.  Yet  H.  Struve,  from  measures  cf 
Jajietus  ansi  Titan  with  the  Pulkowa  14-tnch  equatorial, 
found  3498;  and  from  Titan  and  the  nearer  satellite, 
with  the  great  30-inch  instrument,  3 493*3.  In  Bill  » uhk* 
of  Jupiter,  and  the  other  tables  of  the  American  Ephciucns, 
the  value  3501*6  is  adopted.  Still,  the  prciondmw* 
evidence  at  the  present  time  seem#  to  favour  n nuiuwv 
rather  below  than  above  3500. 

For  the  angular  diameters  of  Uranus  and  Neptune 
Barnard  found,  with  the  filar  micrometer  s — 

Uranua,  4*040"  at  diat.  19*183  Septaa* 

Neptune,  2*433’f  „ 30*0551. 

The  masses  adopted  in  the  new*  tables  are : 

Uranua,  (i  *22869 
Neptune,  /*  *»  1 931 4. 


HI.  Tue  Fixed  Stars. 

Our  knowledge  of  the  fixed  stars  has  in  recent  yoirs 
con  widened  to  an  extent  which  would  not  have 
eemed  |»oa#ible  two  generations  ago.  The  reveUtww 
lie  Rja'ctroscoja?  have  given  rise  to  a branch  of  asirooffliy 
wide  in  its  scope  that  it  is  sometimes  regarded  as  * ni 
cicnec,  that  of  a>trophysics — a term  now  applied  o 
L-sults  of  studies  on  the  physical  constitution  o* 
caveuly  bodies  generally,  whether  the  planets  or 
Uirs.  It  is  inq*>>sibh;  to  draw  a sharp  line  between 
L\sult#  of  this  branch  of  study  and  those  of  c 1 
let  hods  of  investigation,  sometimes  called  vwmw 
*hich  includes  all  forms  of  celestial  measureinen  , w 
f distance,  motions,  or  magnitudes  ; as  u*  mp 

regresses,  it  necessarily  enters  this  field.  • 
nnarkablc  discoveries  have  resulted  from  the  m 
lent*  of  motions  in  the  line  of  right,  the  r»>n  * < 
dong  strictly*  to  astrometry.  Our  suntusiry  a 
d vances  in  stellar  astronomy  may  be  intr*  1 
rief  general  view  of  activity  in  the  field  at  l-irP  jj* 
One  prominent  feature  of  recent  progress  has  _ ^ 

tudy  of  the  southern  heavens.  A iun urai  resu 
rent  preponderance  of  observatories  and  means 
f recent  research  in  the  northern  hemisphere 
that,  l*eforu  the  present  generation,  our 

nnwl.ul f .1..,  Lkffl»xl  fa  W»lM 
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of  the  northern  onoa.  When  we  recall  the  eerpedition  of  Mouchez,  director  of  the  Paris  Obeervnton-,  in  April  1887. 
riir  John  Herechcl  to  the  Cape  of  Good  Hope  m 1832-34,  | Here  was  formulated  the  plan  for  the  international  Carle 
and  the  rather  limited  work  of  the  olwervutorie*  at  the  * * - — - 

Cape,  Melbourne,  Paramatta,  Aa,  before  1870,  we  shall 
have  included  the  most  important  researches  in  this  part 
of  the  sky.  The  first  ate])  toward*  a marked  extension  of 


our  knowledge  in  this  field  dates  from  the  foundation  of 


Photojjraphiqu*  <lu  Citl,  which  was  undertaken  by  some 
eighteen  observatories  in  both  hemispheres.  The  work  is 
all  being  done  with  similar  instruments  on  a uniform  plan. 
The  charts  in  question  form  two  series— om>  including 
only  the  stars  down  to  about  the  11th  magnitude,  the 


the  National^  Argentine  Observatory  at  Cordoba  by  Dr  positions  of  which  were  to  bo  determined  by  measurement 
Gould  m 1871.  Tins  observatory  has,  since  its  founda-  so  as  to  form  a catalogue,  and  the  other  all  the  Mars 
th5’»w?rk/,f  ^dAloguing  ami  mapping  which  could  !*•  photographed  with  the  longest  available 
m‘  ' exj*«ure.  This  work  is  not  yet  finished.  Some  {mrtions 
of  it  were  undertaken  by  observatories  which  appear  not 
to  have  hail  the  means  for  its  successful  prosecution, 
but  other  ]*>rtions  have  been  brought  nearly  or  quite  to 
a completion. 

The  application  of  the  photographic  method  has  boon  a 
prominent  feature  in  the  remarkable  work  of  the  Harvard 
Observatory.  On  assuming  the  direction  of  that  estab- 
lishment in  1870  Professor  Pickering  decided  to  make 
astrophysics  its  sociality.  The  munificence  of  those 
interested  in  hi*  work  has  enabled  him  to  command  a 
wealth  of  appliance*  almost  without  example,  and  to 
devote  to  their  use  on©  of  the  largest  and  best -trained 
corps  of  assistants  ever  engaged  in  astronomical  observa- 
tion. Before  the  Paris  Conference  he  had  planned  a work 
somewhat  similar  to  that  undertaken  by  the  conference 
and  begun  to  put  it  in  execution.  His  object  wan, 
however,  in  one  point  at  least,  essentially  different  flora 
that  of  the  international  enterprise,  for  his  main  idea  was 
to  photograph  the  sky  from  time  to  time  with  a view  of 
detecting  at  the  earliest  possible  moment  any  change  that 
might  take  place  among  the  stars.  A striking  result  of 
this  system  has  already  been  mentioned — the  discovery  of 
the  new  planet  Eros  on  a great  number  of  plates  taken 
before  the  existence  of  the  body  was  known.  Another 
result  has  been  the  discovery  of  several  so-called  new  stars 
which  have  suddenly  blazed  forth,  although,  up  to  the 


the  southern  heavens  with  instruments  of  precision.  The  ' 
results  of  this  work  are  found  in  the  splendid  volumes,  ■ 
now  eighteen  in  number,  published  by  the  observatory.  1 
A few  years  later,  Sir  David  Gill,  F.U.S.,  on  his  appoint-  i 
ment  as  astronomer  of  the  Ca|ie  Observatory,  so  enlarged 
the  means  of  that  establishment  and  gave  such  an  impetus  I 
to  its  work  that  it  is  now  one  of  the  leading  oltscrva tones 
of  the  world.  In  the  field |of  astronomy  his  work  has 
differed  from  that  of  the  Cordoba  Observatory  in  being 
directed  very  largely  towards  the  most  precis  measure- 
ment* of  a limited  number  of  stars,  Cordoba  haring 
devoted  most  attention  to  cataloguing  all  the  stars 
which  could  be  advantageously  reached  with  the  instru- 
ments. Gill  * most  remarkable  work  has  been  done  with 
tlie  heliometer,  an  instrument  which  he  lias  done  much  to 
bring  to  its  present  state  of  perfection.  Determinations 
of  stellar  parallax  have  been  pursued  by  him  with  such 
success  that  we  have  now,  so  far  at  least  as  the  brightest 
stars  are  concerned,  a better  knowledge  of  this  subject  for 
the  southern  heavens  than  for  the  northern.  Yet  more 
recently  the  foundation  of  the  Arcquiisi  Observatory,  a 
brunch  of  the  Harvard  Observatory,  has  marked  an  epoch 
in  stellar  photometry,  to  which  branch  it  has  been  very 
largely  devoted.  Through  its  work,  our  knowledge  of  the 
magnitudes  of  the  stars  of  the  southern  heaven*  now 
surpasses  that  of  the  northern  heavens  as  it  was  in  1880. 

Another  prominent  feature  of  the  advance  we  are  making 


has  Ixjen  the  application  of  photography  to  astronomical  I present  time,  none  have  become  object*  that  would  strike 

in%estigation.  From  the  time,  about  1840,  that  Dr  *L~  — — * — *u“" *4':“ 

Dm  per  took  a daguerreotype  of  the  moon,  up  to  the  year 
1882,  the  photographic  art  played  only  a minor  |>art  in 
astronomical  work.  Perhajw  Kiitherfurd'*  work,  that  of 
Gould  at  Cordoba  in  photographing  cluster*  of  stars,  the 
practice  of  photographing  the  sun  at  Greenwich  in  order 
to  liave  a record  of  the  changes  of  its  .surface,  and  the 
application  of  the  art  to  the  transit*  of  Venus  in  1874  and 
1882,  were  the  most  important  astronomical  applications 
of  photography  during  this  interval.  In  1882  Gill,  in 
having  the  great  comet  of  that  year  photographed  with  a 
portrait  lens,  found  that  all  the  stars  in  the  field  of  view, 


the  ordinary  spectator.  Another  sjieciality  of  this 
observatory  ha*  been  the  study  of  stellar  sj>ectra  by 
photography.  In  this  connexion,  the  aid  afforded  by  the 
I)ra]>er  Memorial  Fund  is  worthy  of  mention.  The  wealth 
of  material  thus  accumulated  is  so  vast  that  its  complete 
publication  js  scarcely  ]*ossible.  Yet  every  spectrum 
photographed  is  subjected  to  careful  scrutiny,  and  any 
remarkable  jioculiarity  that  may  Ijc  exhibited  is  published 
and  discussed.  Photometry  lm*  been  one  of  the  main 
brandies  of  lYofeasor  Pickering’s  work,  and  tbe  volumes 
already  published  contain  estimates  of  the  magnitude*  of 
stars  measured  photometrically,  now  including  the  entire 


down  to  the  9th  or  10th  magnitude,  were  imprinted  U]ton  heavens  in  the  scope  of  their  contents. 


the  negatives.  Following  up  the  idea  thus  suggested,  be  | 
undertook  the  enterprise  of  forming  by  photography  a ( 
catalogue  of  all  the  stars  down  to  the  10th  magnitude  ■ 
between  the  south  pole  and  2*1*  of  south  declination.  This  I 
work  has  been  brought  to  a completion  with  the  aid  of 
Professor  Kapteyn  of  Groningen,  who,  with  a disinterested-  , 
ness  to  which  it  would  be  difficult  to  find  a ]*irallel  in  j 
any  other  field  than  tliat  of  science,  lias  devoted  years  of 
patient  toil  to  the  measurements  of  the  positions  of  the  j 
shirs  on  Gill’s  plates.  As  a result  of  tins  work,  and  that 


Two  other  ini]»ortant  photometric  works  have  ap]>eared 
which  are  esjieeially  noteworthy,  because  made  with 
instruments  rudically  different  from  each  other  and  from 
that  of  Pickering.  The  photometric  work  of  the  lat© 
Professor  Charles  Pritchard,  F.R.8.,  at  Oxford,  was 
carried  out  by  the  u*e  of  the  extinction  wedge,  of  which 
a description  will  be  found  in  the  article  Photometry, 
Stellar.  The  same  subject  has  been  a leading  feature  of 
the  work  at  the  Astrophysical  Observatory  at  Potsdam. 
The  founding  of  this  institution  by  the  German  Govern- 


or Thome,  Gould’*  successor  at  Cordolia,  it  may  fairly  | ment  soon  after  the  clou©  of  the  FrancoGennau  war 
be  said  that  tbe  star*  are  now  even  more  completely  J marked  an  epoch  in  the  development  of  astrophysics,  loth 
catalogued  for  the  southern  heavens  than  for  the  northern,  because  of  being  conteiii]»oraneoiis  with  the  beginning  and 
Gill*  demonstration,  and  tbe  use  in  photography  of  j early  growth  of  that  science  and  because  of  the  wisdom 
more  sensitive  chemicals  than  luul  formerly  been  known,  j which  has  marked  it*  administration.  In  stellar  photo- 
led  to  the  idea  on  the  part  of  the  Paris  astronomers  of  metry  the  sjiecial  feature  of  its  work  has  l»ecu  a very  care- 
photographing  the  entire  heavens  by  an  international  ful  determination,  by  two  observers,  of  a list  of  sU 
association  of  observatories.  A conference  to  decide  ii]H>n  more  limited  than  that  investigated  at  the  liana 


the  methods  of  doing  this  was  invited  by 


U]H>n 
Admiral 


Observatory.  The  field  to  be  covered 


:ara 
:»nard 
includes  tbo 
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hemisphere  between  the  equator  and  the  northern 
celestial  j>olc.  It  is  divided  into  zones  of  20*  in  breadth. 
The  zones  from  the  equator  to  40’  of  declination  have 
already  been  published. 

The  meet  remarkable  work  now  done  with  the  spectro- 
8©ojie  is  the  determination  of  the  motions  of  stars  in  the 
line  of  sight  The  earliest  attempts  at  such  measures  were 
those  made  by  Sir  William  (then  Mr)  Huggins;  and  after 
the  practicability  of  making  such  determinations  was  de- 
monstrated by  him,  the  work  was  taken  up  at  the  Koyal 
Observatory  at  Greenwich.  In  these  early  researches  only 
optical  methods  were  used  which  were  not  susceptible  of  the 
highest  precision.  The  introduction  of  more  sensitive  chemi- 
cals into  photographic  practice  led  to  the  great  improvement 
of  photographing  the  spectra  of  stars  instead  of  observing 
them  visually.  A twofold  advantage  is  thus  gained : 
fainter  spectra  can  be  photographed  than  can  bo  measured 
with  the  eye,  and  the  errors  to  which  the  eye  observations 
are  liable  can  lie  almost  entirely  done  away  with.  The 
first  extended  application  of  the  photographic  method  to 
this  purpose  was  made  by  Dr  Vogel  at  the  Potsdam 
Observatory;  he  measured  the  mot  if  ms  of  forty-eight  of 
the  brighter  stars  in  the  line  of  sight  with  a precision  that 
could  not  easily  be  reached  by  the  optical  method.  The 
most  interesting  results  of  the  new  system  of  observation 
have  been  the  discovery  of  binary  systems  among  the 
stirs.  In  this  work,  Campbell  of  the  Lick  Observatory 
has  been  remarkably  successful ; the  results  reached  by 
him,  Deslandres,  and  others  will  be  summarized  in  their 
proper  connexion. 


Paraltuurc s atul  Proper  Motions  of  the  Stars. 

The  methods  of  determining  the  jiarallax  of  a star  are 
of  two  kinds.  In  the  one  the  actual  parallax  is  deduced 
from  the  annual  change  in  the  right  ascension  or  declina- 
tion of  the  star  produced  by  the  motion  of  the  earth  round 
the  sun,  and  shown  by  comjiaring  observations  with  a 
meridian  instrument  of  the  highest  precision.  Ibrallaxc* 
determined  in  this  way  are  termed  absolute.  It  is  now 
found  that,  owing  to  the  annual  and  diurnal  changes  in 
the  instrument  and  in  the  air  caused  by  the  varying 
temperature  of  night  and  day,  summer  and  winter,  it  is 
impossible  to  determine  precisely,  even  with  the  most 
refined  appliances  of  modem  astronomy,  variations  in  the 
absolute  jxisition  of  a star  so  minute  as  its  jairallax. 
Efforts  to  determine  absolute  parallaxes  have  therefore 
been  abandoned.  The  method  now  in  universal  use 
consists  in  referring  the  displacement  of  the  star  whose 
(i&nillax  is  measured  to  small  stars  lying  in  nearly  the 
same  direction.  The  numbers  thus’  obtained  are  the 
relative  {Miralkx  between  the  star  measured  and  those  with 
which  it  is  compared ; and  if  the  stars  of  cotiqiurison  are 
so  distant  as  to  have  no  appreciable  jiarallax,  the  result 
will  give  the  actual  parallax  required.  How  far  this  is  the 
case  we  cannot  yet  my  with  certainty  ; but  it  is  probable 
that,  as  a general  rule,  the  stars  of  conqturison  liave  rarely 
any  parallax  Amounting  to  a hundredth  of  a second.  In 
recent  times  the  heliometer  luis  been  tl»o  most  powerful 
instrument  for  such  determinations ; and  in  the  hands  of 
Gill,  Elkin,  Peter,  and  others  it  lias  been  applied  in 
making  a revision  of  many  results  previously  obtained 
vith  other  instruments,  and  in  investigating  suspected 
new  cases  of  parallax.  Put  at  the  present  time  it  bids  fair 
o *e  eventually  supplemented  or  even  suiierseded  bv  the 
lilifttugnplur  t.-K The  print  tulvatitupe  of  the  iilmto- 
p uH'1"  moil, oil  lies  i„  the  cn<e  with  which  n plate  ran  he 
lake"  anil  the  leisure  with  which  the  itrmpes  of  the  stars  can 

srsr"1  n,,"n : ih.c'  *"emi,ts  rw,»'|y  ii  in  thu 

d.rcetmi,  see,,,  to  show  tha,  the  preeislo,,  is  not  markcllv 
liss  thu,  tint  attmuahlc  l.v  the  use  of  the  hcliometer.  ' 


It  is  difficult  to  make  a selection  of  the  stars  whose 
parallax  can  he  said  to  be  determined,  hut,  roughly 
speaking,  we  may  state  the  number  to  be  100.  Among 
these  are  several  cases  in  which  the  instrument  or  method 
of  using  it  was  so  imperfect  that  the  results  are  more  or 
less  doubtful,  and  many  others  in  which  the  apjarent 
jiarallax  is  so  minute  that  it  is  questionable  whether  the 
result  may  not  lie  duo  to  errors  of  measurement  rather 
than  parallax.  Such  is  undoubtedly  the  case  when  the 
result  comes  out  with  a negative  algebraic  sign,  a*  las 
: liajipcned  with  some  apparently  good  detenninatknx. 
The  following  is  a list  of  the  determinations  which  may  le 
; regarded  as  actual,  including  all  which  have  been  mule 
| with  the  hcliometor,  even  when  the  result  i»  so  minute  .4 
to  bo  doubtful.  The  letter  <j  signifies  that  the  result  :* 
one  of  an  exceptionally  gorid  class  reached  under  Gill* 
direction  by  the  heliometerof  the  Cape  Observatory.  T!ie 
probable  error  in  these  cases  is  generally  between  (HM 
and  0-02".  A colon  indicates  that  the  parallax  i*  of  a 
rather  doubtful  character,  needing  to  be  re-determined  by 
modern  methods,  ami  two  colons  that  it  is  among  lU 
more  doubtful  of  this  class.  The  results  given  without 
, any  indication  may  be  supposed  to  be  affected  by  a prels 
' able  error  varying  from  0*03'to  ODD*. 


Star. 


Parallel  m of  Star*. 

PmIUod  for  l'X*X 
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Parallcucts  of  Stars — continued. 


Star. 

Position  for  1900. 

U.  A. 

Duel. 

Fir. 

h.  in. 

P Comte 

13  7 

+ 23  *4 

*11 

| a Virginia 

13  20 

— 10-6 

00  g 

fi  Ceutauri  . 

13  57 

+ 59  *9*- 

•03  g 

a Bootls 

14  11 

+ 19*7 

*03 
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It  33 

-60-4 

•75  g 
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11  52 
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•os 
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10  23 
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•02  g 
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•n 

U.  A.  18009 

18  42 
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< Iii'ii 

21  50 

-57-2 

"27  g 
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•15 
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I'. 

10 
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•05 

A desideratum  of  astronomy  is  a general  survey  of  the 
heavens  with  a view  of  determining  all  the  stars  which 
have  an  appreciable  jwrallax.  Such  a survey  is 
survey**^  now  ma^e  possible  by  photography.  To  carry 
it  out  it  is  necessary  to  take  two  or  three  plates 
of  each  region  of  the  heavens  at  those  opposite  seasons 
when  the  stars  in  the  region  have  the  maximum  displace- 
ment by  parallax  in  opposite  directions.  A comparison  of 
the  plates  then  shows  whether  any  such  displacement  can 
be  delected.  The  only  attempt  in  this  direction  which 
has  thus  far  been  carried  out  was  made  by  Ihofcssor 
I Conner  at  Helsingfors,  w ith  the  co-operation  of  Kapteyn, 
the  photographic  telescope  being  that  used  for  the  inter- 
national  chart  of  the  heavens.  Each  plate  taken  for 
parallax  was  exposed  three  times,  at  intervals  of  six 
months.  At  the  first  exjiosure  three  images  were  made  on 
the  plate  in  slightly  ditfercnt  positions.  At  the  second, 
six  months  later,  six  images  were  mjwle  in  the  same  way. 
At  the  third,  a year  after  the  first,  three  more  were  made. 
Thus,  twelve  impressions  of  each  star  were  taken,  tunning 
together  a rectangle  of  three  stare  on  one  side  and  four  on 
the  other.  On  such  a plate  the  detection  of  a jtarallactic 
displacement  is  very  easy.  Unfortunately,  only  a region 
little  more  than  25  square,  extending  from  20  h.  1 m.  to 
20  h.  10  m.  in  right  ascension,  and  from  35*  to  about  37 * 
in  declination,  lias  yet  been  examined.  The  plates  were 
carefully  measured  by  Kapteyn.  In  three  or  four  cases 
there  is  some  presumption  of  a jiarallax  of  O l”,  but  in  no 
case  is  it  so  strongly  nuirked  as  to  be  beyond  doubt.  The 
probable  error  of  a result  from  each  plate  is  0*034';  but 
it  is  quite  in  accord  with  the  theory  of  probabilities  that 
errors  of  three  or  four  times  this  amount  should  occur  in 
one  or  more  of  the  results.  The  extremely  limited  number 
of  stars  having  a certainly  measurable  jiarallax  lenders 
it  desirable  to  find  other  methods  of  estimating  their 
distances.  It  was  formerly  supjiosed  that  the  actual 
magnitude  of  the  stars  did  not  differ  greatly  from  each 
other,  and,  if  that  were  the  cast*,  an  approximate  estimate 
of  the  distance  could  lie  obtained  from  the  apparent 
brightness.  But  it  is  now  known  that  this  is  so  fur  from 
the  case  that  brightness  alone  scarcely  affords  any  clue  to 
the  distance  of  a star.  All  that  we  can  say  with  certainty 


is  that,  in  the  general  average,  the  fainter  stars  are  more 
distant  tlian  the  brighter  ones  in  a ratio  which  admits  of 
approximate  determination,  a statement  which  tells  us 
nothing  about  the  actual  distance  of  any  single  star. 
More  information  is  afforded  by  the  proper  motions  of 
whieh  we  shall  next  speak. 

The  work  of  cataloguing  the  stare  and  determining 
their  exact  jsisitiona,  which  is  now  U*ing  pursued  on  so 
large  a scale,  naturally  involves  the  determina- 
tions of  their  proper  motions.  Every  star  may  PnJJ#r 
lie  considered  as  having  a projier  motion  of  its  °Jr*" 
own ; but  the  number  for  which  the  projier  motion  has 
been  determined  is  couquimtively  small,  because,  apart 
from  the  results  of  spectroscopic  measurements  of  motion 
in  the  line  of  sight,  which  are  necessarily  extremely 
limited,  the  motion  can  he  detected  only  by  a comparison 
of  observations  taken  at  long  intervals  of  time.  The 
longer  the  interval  the  slower  the  motion  that  may  bo 
detected.  We  have  now  an  interval  of  more  than  a 
century  in  the  case  of  the  stars  observed  by  Bradley  at 
Greenwich,  about  the  year  1750-63,  and  one  of  the  greater 
port  of  a century  in  the  case  of  several  other  catalogues. 
From  Au  wen's  discussion  of  the  Bradley  stare,  3240  in 
number,  it  apjiears  that  a little  more  than  one-half  of  these 
objects  liave  a proper  motion  of  5"  per  century  or  more. 
A little  more  than  one-half  of  Bradley’s  stars  are  easily 
visible  to  the  naked  eye,  and  the  greater  part  of  the 
remaining  half  are  between  the  Cth  and  7th  magnitude. 
Consequently,  the  conclusions  derived  from  this  work  apply 
only  to  the  brighter  stars.  Sjwaking  in  a general  way,  we 
may  say  that  about  one-half  of  these  stars  are  known  to 
have  a measurable  pro]>er  motion.  In  the  case  of  the 
fainter  stare  the  proportion  would  undoubtedly  be  much 
smaller  than  this,  but  it  cannot  be  exactly  stated  at 
present.  A few  stare  have  a projier  motion  so  abnormally 
rapid  that  it  could  be  detected  within  a single  year.  Of  these 
the  most  rapid  known  up  to  a recent  time  was  that  c f 
Groombridge  1830,  jiointed  out  by  Argelander.  In  1897 
Gill  and  Innes,  at  the  Capo  of  Good  Hojie,  found  a star 
of  yet  greater  proper  motion.  This  case  was  carefully 
investigated  by  Kapteyn,  who,  by  a comjmrUon  of  the 
Cape  photographs  and  Cordoba  observations,  found  tie 
motion  to  lie  the  greatest  yet  known.  The  following  is  a 
list  of  the  stars  now  known  to  liave  a proper  motion, 
exceeding  3*  |»er  year : — 


Nauia. 

It.  A. 

1900. 

r*c. 

isoo. 

Prop. 

Motion. 

Ms*. 

C.  7..  Vh.,  213 . 

II.  Dl. 

5 a 

-450 

8-70 

8-5 

| Gr.  1830  . 

11  47 

+33-4 

7 Oi 

«■» 

' Ur.  9352 

22  59 

-36-4 

6 91 

7-5 

j Cor.  32416 

0 0 

-37-8 

6 07 

8*5 

' 61  Cygni  . 

21  2 

+ 38-3 

5*20 

3-7 

LI.  21165 

10  58 

+ 30 

•S  -7*J 

7 3 

c Indi 

21  56 

- 57 ‘2 

4*61 

5*2 

U.  21253 

11  0 

+ 440 

4'41 

8-7 

0s  Eridani 

4 11 

- 7 8 

4*05 

4*6 

u Cafcdop. 

1 2 

+ 54  4 

3*73 

5*6 

0.  A.  15318  . 

15  5 

-164) 

3*68 

9 1 

0.  A.  15320  . 

15  5 

- 15*9 

3-68 

9*1 

a Ceutauri 

14  33 

- 6***4 

3-60 

1 0 

Lac.  8700 

21  11 

-39  2 

3 53 

7 3 

t Eridani . 

3 16 

-43*4 

312 

i‘4 

O.  Arg.  11677  . 

n 15 

+ 06*4 

8*88 

0*0 

This  table  present*  two  notable  features.  One  is  the 
minuteness  of  many  of  the  stars.  That  the  star  having 
the  most  rapid  motion  yet  known  should  be  below  the 
8th  magnitude  is  illustrative  of  the  great  range  of  abso- 
lute brightness  among  the  stare.  The  other  feature  is 
that  two  fourths  of  the  circle  of  right  ascension,  namely, 
those  from  5 b.  to  11  h.  and  from  15  h.  to  21  b.,  scarcely 
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contain  any  of  the  sixteen  star*,  except  at  their  limits. 
This  may  be  attributed  to  the  effect  of  the  solar  tuotiou 
in  exaggerating  the  apparent  motion  of  aturs  fax  from 
its  apex. 

A desideratum  of  the  present  time  is  an  exact  knowledge 
of  howr  many  stars  in  the  heavens  have  a measurable 
proper  motion,  or,  in  greater  detail,  how  muny  have 
proper  motions  of  each  order  of  magnitude.  The  data 
for  completely  solving  this  question  are  still  wanting,  but 
the  most  complete  attempt,  in  this  direction  is  that  of 
Auwers  who  observed  the  zone  of  the  “ Astronouiiaclie 
GMolischaft,”  15"  - 20",  at  Berlin.  He  made  a com- 
parison of  the  8000  stars  in  his  zone  with  the  older 
observations  as  far  as  they  were  available,  and  the  result 
was  the  discovery  that  1200  of  the  stars  hod  projor 
motions  large  enough  to  be  detected.  Assuming  that  in 
the  whole  heavens  the  number  is  proportional  to  the 
area,  we  may  regard  it  as  probable  that  20,000  stars  have 
a pix>i«er  motion,  extending  5"  per  century’.  Several 
astronomers  have  made  catalogues  of  stars  having  ex- 
ceptionally large  proj>er  motion ; the  most  thoroughly 
worked  up  of  these  catalogues  is  that  of  Porter  for  1890, 
Publications  of  the  Cincinnati  Observatory,  No.  12,  but 
Boesert's  in  tbsPoru  Observations  for  1890  contains  more 
stars — 2675  in  alL 

That  our  sun  is  to  be  included  among  the  stars  luving 
a proper  motion  has  long  been  inferred  from  an  apparent 
motion  of  the  stars  in  the  opposite  direction, 
called  the  |>arallactic  motion.  If  we  regard  the 
general  moan  position  of  the  mass  of  stars  as  at 
rest,  our  solar  system  is  relatively  to  this  mean  moving  toward 
a point,  now  known  as  the  Solar  Apex,  which  was  long 
supposed  to  be  situated  in  the  constellation  Hercules. 
Although  the  approximate  situation  of  this  point  has  been 
known  since  tho  time  of  the  elder  Herechel,  yet  its  exact 
determination  is  h matter  of  extreme  difficulty,  owing  to 
the  diversity  of  the  actual  motions  of  the  stars  and  the 
irregular  distribution  of  those  which  have  been  determined. 
In  the  following  summary  of  the  results  of  recent  re- 
searcho.  we  put  A for  the  right  ascension  of  the  apex  and 
D for  its  declination.  Professor  Lewis  Boss,  from  279 
stars  of  large  projier  motion  in  the  zone  1’  to  5 , derived 
A = 2*3*3  ; L> « + 1 1*1*.  This  result  might  be  seriously 
influenced  by  the  introduction  of  stars  of  abnormally  large 
motions  • had  he  excluded  twenty-six  motions  exceeding 
40"  per  century,  the  result  would' have  l*ecn  A- 288-7 " ; 
I-* = + ol'o  . Porter  of  Cincinnati,  und  Stuiupe  of  Berlin, 
have  each  made  determinations  based  on  all  the  well- 
determined  pro|»er  motions  available  at  the  time.  Porter's 
list  included  1300  stars,  Stumped  996,  the  greater 
numltor  of  the  stars  U-ing  common  to  the  two  lists.  Each 
investigator  classified  his  material  according  to  the 
proper  motions  of  the  stars.  Stumj«e  excluded  all 
motions  leas  than  16"  or  greater  than  1 28"  per  century. 
Between  these  limits  they  were  divided  into  three  groups: 
Group  I.,  from  16”  to  32"  ; II.,  from 32” to  64”  ; IIL,  from 
61  to  128  \ The  separate  results  were: — 


Sotsr 

motian, 


! All  three  of  these  agree  in  the  general  conclusion  that 
the  smaller  the  pro]«r  motions  used  the  greater  the 
declination  of  the  resulting  apex,  and,  in  a less  degree,  the 
j greater  its  right  ascension.  But  this  conclusion  Deeds 
farther  examination  before  it  can  be  accepted  as  folly 
established.  Some  doubt  is  thrown  upon  it  by  the  fact 
, that  the  position  of  tbe  solar  apex  from  all  the  stars  of 
1 Bradley’s  catalogues  having  a small  proper  action  U 
A - 274*2“ ; L)  =»  + 31*2*.  The  discrepancy,  especially  in 
• the  declination  of  the  apex,  is  far  outride  tbe  r.oniul 
limits  of  error  on  any  probable  hyj  tithe*  is,  and  suggests 
the  necessity  of  a more  thorough  examination  of  the 
question  than  has  been  made.  The  general  conclusion 
which  may  be  drawn  from  these  results  is  that  oar  *y*tm 
is  moving  toward  the  constellation  Lyra,  not  Hercules. 
The  point  is  probably  near  right  ascension  280‘  awl 
declination  + 38* ; but  there  is  an  uncertainty  of  several 
degrees  in  this  position  which  cannot  be  removed  until 
an  improved  method  is  applied. 

An  important  and  interesting  point  is  that  of  the  speed 
of  the  motion.  The  most  obvious  method  of  determining 
this  is  through  the  ap[aut*iit  parallactic  motion 
of  the  stars  whose  jaraliaxes  have  been 
actually  measured.  When  we  see  a star  at  a moths. 

\ known  distance  moving  away  from  the  son's 
1 aj>ex  with  a given  angular  velocity,  the  transfomatinis  of 
1 this  given  velocity  into  a linear  velocity  is  extreme!) 
j simple,  and  gives  the  relative  velocity  between  'be  sun  am 
star.  The  measure  of  these  results  from  all  the  stars  in* 
| eluded  will  give  the  speed  of  the  .-sun  relative  to  Uwr 
j mean  position.  In  this  way,  from  the  list  of  stars  who** 

I liarallaxes  have  already  been  given,  it  would  follow  thst 
J the  sjieod  in  question  was  6 radii  of  the  earths  orbit  in  » 
< year,  which  would  correspond  to  nearly  2c  kilometre*  pet 
' second,  about  that  of  the  earth  in  its  orbit.  Bn:  this 
result  has  an  unavoidable  defect  arising  from  the  'iU- 
that  the  stars  selected  for  measures  of  parallax  bare  wen 
those  having  large  apparent  proper  motions.  A starwaoK 
1 actual  motion  is  in  the  opposite  direction  to  that  ol  t 
sun  will  have  a large  apparent  motion,  while  one 
towards  the  solar  a|>ex  may  have  little  or  no  app»rfn 
motion,  though  its  actual  angular  morion  may  betbe 
In  consequence,  the  selection  is  biased  by 
mainly  those  stare  whose  absolute  motion  is  aw*)  r’ 
the  apex.  Consequently,  the  result  is  too  jArga  , 
speed  in  question  can  also  lie  derived  fro®  the  ( 
motions  in  the  line  of  sight  or  radial  motions.  h»l  *• 
has  done  this  by  a statistical  method.  Irera  a !‘i  j 


the  apjmrent  angular  motions  of  the  stars  can 


1*  derived 


Croup 


panitc  results  were 

I.  (551  stars)  A=2$7‘4  ; P=  + 4 .VO 
l>  (! « ) »7*3j  43-:. 

111.  C10*3  „ ) 1^0-2;  33-5 


. ^ ,M*' r ('iff.  Jour.  xii.  p.  89)  divided  |»is  proper  motions 
into  t-.e.r  groups  : I.,  those  lean  than  30”  ; IL,  those  be- 

***”  30  '"‘•l  «0"  ; in.,  th..«  bvtnx-cn  00'  and  120"  : 
those  exceeding  1 20  The  results  were 


Croup  I.  (£7$  nUn)As2'14;  D = 

u II.  (533  „ ) 280*7 : 

„ III.  (143  „ ) * 

u IV#  (I  70  „ ) 277-0 1 


*-53*7 
40-1 
31-0 
34  9 


the  ratio  between  the  velocity  of  the  sun  and  the 
velocity  of  the  stars  in  general.  This  wean  veloct  j 
found  in  linear  measure  from  the  observed  motions  1 1 
line  of  sight,  ami  its  ]>roduct  into  the  latioden 
the  angular  motions  gives  the  actual  linear  veloca  J 
sun.  The  resulting  sj*ccd  of  the  sun's  motion  **“» 
round  numbers,  16  kilometrea,  or  10  EngUAh  wia-m 
second.  This  result  is  now  superseded  by  a r» 
of  Campbell,  Wd  on  280  radial  naoUons »<***£ 
Jour.  January  1901),  giving  a *|«*d  °*  ” ‘ * .. 

This  speed  is  almost  exactly  4 radii  of  the  ea. 

motion  of  a 

star  is  made  up  of  two  component* — the 


per  rear. 

It  will  be  seen  that  the  apparent 
ir  is  made  up  of  two  components — the  a«  ua  ^ 
relative  to  tho  mean  of  all  the  stars,  sometime*  ^ 
mot tu  peev Haris,  and  the  parallactic  motion,  w uc  t 


•jiarvnt,  being  duo  to  tbo  motion  of  the  ^ 

Khntt-n  hv  Stumtr  that,  when  we  take  a rg 


«1. 

Urn  shown  by  Stumpe  that,  when  Vv  - - v ,r 
and  classify  them  according  to  their  ^ 

motions,  tho  ratio  of  tbe  parallactic  motion  to 
to  each  star  is  nearly  the  same  for  large  ana 


of  stars 
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motion.*  The  former  is  proportional  to  the  sine  of  the 
angular  distil  nee  of  the  star  frotu  the  apex  divided  by  its 
distance  from  the  earth.  It  follows  from  the  approach  to 
uniformity  in  the  ratio  that  the  peculiar  motions  of  the 
stars  «i re  also,  in  the  general  mean,  inversely  pnqKirtionnl 
to  their  distance  from  us.  Consequently,  the  actual  mean 
linear  velocity  of  the  motion  may  be  taken  :u»  the  same  ! 
for  stars  of  various  distances,  so  tluit  the  apparent  motion 
will  lx>  inversely  as  the  distance.  Of  course  this  equality 
in  the  general  mean  by  no  means  implies  any  approxiuiu  j 
tion  to  equality  in  the  case  of  individual  stars ; yet  there 
is  some  reason  to  believe  that  it  is  only  in  exceptional  j 
"cases  that  the  linear  velocity  of  motion  of  the  stare  exceeds 
a certain  limit  which  it  iH  difficult  to  fix  with  precision, 
but  which  may  be  estimated  at  10  or  50  kilometres  per  | 
second.  To  such  a limit  there  are  two  remarkable  excep- 
tions, one  of  which  lne*  been  known  for  some  time,  while 
the  other  is  of  recent  discovery.  Although  the  proper 
motion  of  the  star  1830  Qroombridge,  is,  with  one  excep- 
tion, the  greatest  of  auy  known,  measures  of  its  parallax 
show  that  it  is  by  no  means  among  the  nearer  stars.  The 
combination  of  the  parallax  already  given  with  the  observed 
motion  indicates  a component,  of  linear  velocity  perjien- 
dicular  to  the  line  of  sight  amounting  to  about  240 
kilometres  per  second.  The  recent  measures  of  Elkin  on 
the  parallax  of  A returns  indicate  that  its  linear  velocity  is 
probably  nearly  as  great  hm  and  possibly  much  greater  than 
that  of  the  Groom  bridge  star.  Thu  parallax  found  by 
Elkin  was  0*01 6";  but  in  view  of  the  fact  that  other 
measures,  though  far  less  trustworthy,  have  given  a larger 
value  in  the  table,  0*03'  has  been  assigned  as  the  most 
pmUible  parallax.  This  gives  a linear  velocity  of  some 
350  kilometres  |«*r  second. 

One  of  the  most  interesting  questions  growing  out  of 
the  proper  motions  of  the  stars  is  whether  there  is  any 
general  law  among  them  which  indicates  that 
Law  of  they  move  in  definite  orbits  and  that  the 


to  the  present  time  nothing  in  the  way  of  a 
general  law  has  been  discovered.  In  a few  cases,  some  of 
which  are  mentioned  in  the  original  article  in  the  ninth 
edition  of  the  Ency.  /frit.,  stars  in  the  same  region  are 
found  to  have  a common  proper  motion,  indicating  that 
they  may  form  a system  among  themselves,  but  these 
ciukft  are  so  exceptional  as  to  prove  nothing : the  general 
rule  seems  to  lx*  that  the  proper  motion  of  a star  has  no 
connexion  with  its  location  in  space  or  its  relation  to  the 
universe  in  general.  On  no  probable  hypothesis  that  wo 
can  make  respecting  the  muss  of  the  stare  could  the 
attraction  of  all  the  known  bodies  of  the  universe  hold 
either  Arcturus  or  1830  Qroombridge  in  an  orbit. 


Variable  St  nr*. 

The  study  of  variable  stars  has  in  recent  times,  in  j 
connexion  with  measure*  of  motions  in  the  line  of  sight, 
opened  up  a new  and  interesting  branch  of  »Sidereal 
Astronomy,  and  the  number  of  these  objects  which  haw 
been  made  the  subject  of  accurate  observation  is  now  so  ' 
great  that  a classification  Recording  to  the  law  and  period 
of  the  variations  is  possible.  The  statistical  lmsis  on 
which  such  a classification  must  begin  is  found  in  Chandler  s 
catalogues,  of  which  the  third  was  published  in  the 
Atttyjnunuoil  Journal,  vol.  xvi.  Omitting  from  our  con- 
sideration >/  Argus  and  other  irregularly  variable  stars,  as 
well  as  the  so-called  new*  stars,  we  find  in  that  catalogue  280  ' 
periodic  stars,  projN?rly  so  called  ; that  is,  such  as  go  through 
all  their  clwnges  in  a definite  |)eriod.  Classifying  the 
periods  according  to  the  length,  we  find  them  to  be  as 
follows : — 


PcriwU. 

Stan. 

Lass  than  60  days 

G3 

to  100  „ 

. . 6 

100  „ 

150  „ . 

. . 9 

150 

200  „ . 

. 18 

200 

250  „ . 

29 

250 

o00  „ . 

40 

300  t. 

350  „ . 

. . 41 

850  ,. 

400  ,, 

. 44 

400  „ 

450  „ 

18 

450  „ 

500  „ 

. . 6 

600  „ 

550  „ . 

. 1 

550  „ 

600  „ 

1 

«00  „ 

650  „ 

. . 1 

The  most  suggestive  feature  of  this  table  is  the  well- 
marked  limitation  of  the  period.  From  the  maximum  of 
about  350  days,  the  number  of  jieritids  having  a given 
length  continually  hills  off  until  we  reach  CIO  days.  This 
is  the  longceit  yet  known.  It  follows  that  there  is  some- 
thing in  the  constitution  of  these  Ixxiiea,  or  ia  the  cause 
on  which  their  variation  dej icnds,  which,  limits  the  period. 
It  won  formerly  supposed  that  tlie  eleven-years  ]ieriod  in 
the  magnitude  and  frequency  of  spot*  on  thu  sun  made 
the  trntt  a variable  star ; iu  fact,  that  the  jatrhxlicity  of  the 
stars  might  hr  due  to  the  same  cause  as  that  of  the  solar 
s|)oU.  but  the  great  length  of  the  sun-spot  jxriod,  taken 
in  connexion  with  this  limitation,  seems  to  disprove  the 
analogy.  Busing  up  towards  the  other  end  of  the  table 
we  are  struck  by  the  rapid  falling  off  towards  the  limit  of 
50  days  and  the  great  numlxr  less  than  50  days.  It 
might  seem  that  we  fiavu  here  a sharp  line  of  distinction 
between  the  two  classes — those  of  long  and  those  of  short 
period.  But  an  examination  of  the  |ieriods  in  detail  does 
not  show  any  such  line.  Eight  jjeriod*  are  leas  than  1 
day,  and  about  40  Iwtiveen  1 and  10  «laya,  and  from  this 
point  up  to  100  days  they  are  scattered  with  a fair 
approach  to  uniformity. 

The  law  of  change  of  a periodic  star  may  be  represented 
graphically  by  a curve.  A straight  horizontal  line  or 
axis  of  absciww  is  taken  to  represent  the  time,  and  on  it 
equal  spares  represent  equal  times.  At  each  |»ouit  upon 
it  an  ordinate  is  erected  pro|>orik>nal  to  the  amount. of 
light  emitted  by  the  star  at  the  corresponding  moment. 
A curve  through  the  ends  of  these  ordinates  is  the  light 
curve  of  the  variable  star.  It  will  lx  readily  seen  that, 
in  the  cose  of  a star  of  constant  brightness,  the  ordinates 
will  all  l»e  equal,  and  the  curve  will  be  a straight  hori- 
zontal line.  Whatever  the  law,  if  the  star  be  a periodic 
one,  the  ordinate  will  return  to  the  same  value  at  the  end 
of  a period,  and  the  continuance  of  thu  <nrve  through 
successive  period*  will  be  re|**titions  of  the  curve  eorre- 
sponding  to  the  first  |>eriod.  1 1 is  therefore  only  necessary 
to  continue  the  curve  through  a single  jieriod. 

A classification  of  variable  stars  lias  been  facilitated  by 
the  discovery  of  the  eause  of  variation  in  certain  classes  of 
the  stare  of  shorter  periods.  The.  most  distinctive  class  of 
such  stare  are  those  which  remain  constant  during  the 
greater  jiart  of  the  j*eriod,  und  then  temj*orarily  lose  a 
I >ortion  of  their  light,  soon  to  recover  it  again.  The 
brightest  and  longest-known  of  this  class  being  Algol  or 
fi  Pereei,  stirs  which  vary  in  this  way  an?  said  to  be  of 
the  “ Algol  type.”  The  curve  of  such  a type  is  a straight 
line  with  a depression  at  the  end  of  each  jieriod.  This 
feature  strongly  distinguishes  the  typo  from  those  in 
which  the  variation,  wliatever  its  law,  is  continuous,  for 
in  those  cases  which  include  a great  majority  of  variable 
stare,  the  curve  is  nowhere  a straight  line. 

The  great  development  of  the  subject  in  our  times 
began  with  the  discovery  of  the  cause  of  the  change  in 
the  case  of  stars  of  the  Algol  type.  Ever  since  ^ 
the  variability  of  Algol  was  observed,  it  was 
su.qtected  to  be  due  to  a partial  eclipse  of  tho  star  by  the 
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interposition  of  a dark  body  nearly  as  largo  as  the  star 
revolving  around  it ; but  this  explanation  remained  only  a 
aurmise  until  Vogel  of  Potsdam,  by  repeated  measurements 
of  the  motion  of  Algol  in  the  line  of  sight,  showed  that 
the  star  is  always  receding  from  ub  before  the  loss  of 
light,  and  approaching  us  afterwards.  This  was  so  exactly 
the  result  that  would  be  produced  by  the  revolution  of 
such  a body  as  that  supposed  that  no  doubt  could  remain 
on  the  subject,  anil  by  a legitimate  induction  the  variations 
of  all  stars  of  the  Algol  type  are  now  assumed  to  be  partial 
eclipses  caused  by  the  interposition  of  a dark  ccun|»anion 
moving  around  them.  The  number  of  stars  of  this  class 
is  small,  only  about  twelve  being  yet  known.  This  may 
l»e  partly  due  to  the  difficulty  of  detecting  variations  of 
the  type.  Owing  to  the  tenq>orary  character  of  the  loss 
of  light,  the  magnitude  of  such  a star  might  be  observed 
a great  numlier  of  times  without  the  variation  being  ! 
detected,  since  it  would  be  noticed  only  when  the  obser-  ' 
ration  happened  to  be  made  during  the  partial  eclipse. 
The  following  list  shows  the  main  particulars  relating  to 
stars  of  this  type,  their  positions,  ]>eriods,  magnitudes,  and 
loss  of  light  when  eclipsed  : — 

Variable  Start  of  the  Algol  Type. 


Nime. 

Position. 

Period. 

Matfnltuil.'. 

Dlm- 

R.  A. 

Dee. 

Usual 

Min. 

tiini. 

U CVpbcl  . 

Ju  n.- 
0 63 

+•81  -3 

d.  h.  in. 

2 11  490 

T'l 

9-2 

t-l 

0 Perse!  . 

S 2 

-4-40*41 

2 20  480 

2-3 

3'A 

12 

A Taud  . 

S M 

+1‘J*2 

8 22  52-2 

0 4 

4-2 

Q> 

K Can.  MaJ. 

r is 

- 16*2 

1 3 14*8 

3*0 

«-? 

OS 

8 G&ncri  . 

H SS 

+ U-4 

l>  11  *:•* 

s-2 

0*8 

1-6 

S A nt Ha  . 

9 2H 

- SS-5 

0 7 44*6 

<5-7 

7-3 

O'ti  . 

S V?1i.rnm . 

V 2!i 

- 44'S 

4 22  24-4 

7-6 

0-8 

1-5  ] 

14  irfl 

- S'i 

2 7 61-4 

5-0 

fi-2 

1*2 

U Coruiue  . 

15  14 

+WO 

3 10  61-2 

7*3 

SO 

1*4 

R A nr  . 

10  81 

-w-s 

4 10  12*7 

on 

so 

1*1 

Z Hercules 

17  54 

-fir.  i 

8 23  40  r. 

71 

5 0 

0i»  i 

RS  Scgi  ttarii 

18  11 

-34  1 

2 9 5H-tJ 

8-4 

7*5 

11  1 

. Anonymc-us 

111  43 

4 32-5 

6 0 8-8 

io  s 

12-9 

2 1 ! 

Anonymous 
W lFnlpliini 

20  4 

+ 4H-0 

4 13  45*0 

1»0 

11*7 

2-7  1 

20  33 

+ 17*9 

4 10  21*2 

OA 

120 

2*5 

Another  but  analogous  tyjie  of  variation  is  that  of 
/3  Lyne.  The  characteristic  of  this  tyj>e  is  that  in  each 
period  there  are  two  equal  maxima  and  two 
\ypt*  unequal  minima.  The  variation  of  light  is 
seemingly  continuous.  G.  W.  Meyers  {Astro- 
physical  Journal , viL)  has  offered  a theory  of  this  type 
of  variation  which  explains  the  phenomena  so  precisely 
that  we  cannot  seriously  doubt  its  correctness.  Two  un- 
equal bodies,  so  near  together  as  to  be  almost  in  contact, 
revolve  round  each  other.  By  their  mutual  attraction  and 
the  centrifugal  force  they  are  drawn  out  into  prolate 
ellipsoids,  each  rotating  in  the  same  jHiriod  as  that  of 
revolution,  so  that  they  revolve  as  a single  mass.  Each 
star  {martially  or  wholly  eclipses  the  other  in  each  revolu- 
tion. When  the  line  of  centres  is  at  right  angles  to  our 
line  of  sight.,  the  two  bodies  present  to  us  their  greatest 
ap|Ktrent  surface,  and  therefore  send  us  their  maximum  of 
light.  As  the  line  becomes  oblique  from  the  revolution 
they  are  seen  more  and  more  foreshortened,  and  conse- 
quently diminish  in  brilliancy.  Were  the  two  Mies  of 
equal  surface  brilliancy,  the  apjiarent  magnitude  of  mini- 
mum would  lx?  the  same  whichever  was  eclipsed.  The 
inequality  of  the  alternate  minima  indicates  a difference 
in  magnitude  and  brilliancy.  It  will  seem  that  this  t\q*e 
resembles  the  Algol  ty^xs  in  that  the  variations  of  light 
arc  due  to  the  different  aa]iccts  under  which  a pair  of  stars 
is  seen  as  they  revolve  around  each  other,  and  ©iq>eciaHy 
by  one  star  of  the  jwiir  ecUpung  the  other,  and  not  by  any 
actual  changes  in  the  bodies  themselves.  It  is  now  found 
that  the  two  types  merge  into  each  other  by  insensible 
gradations.  The  princi|*d  intermediate  tvpe  is  one  in 
which,  calling  the  two  stars  A and  B,  A eclipses  B and  B 


eclii«es  A at  each  revolution.  In  such  a case,  if  the  orbits 
were  quite  circular,  it  would  be  impossible  by  eye*>bsenu- 
tion  alone  to  distinguish  this  tyj*e  from  the  Algol  type, 
in  which  the  editing  body  is  dark.  But  if  the  orbit  is 
eccentric  the  alternate  minima  will  occur  at  unequal 
intervals.  Even  if  such  is  not  the  case,  the  period  may 
be  detected  by  spiectroeeopic  measures  of  velwity  in  tta 
line  of  sight,  if  only  the  star  is  bright  enough  to  admit  of 
its  motion  being  determined  in  this  way. 

System*  of  Stare,  Cluster*,  and  Xehulv. 

Since  1880  there  have  been  discovered  great  numbers 
of  double  stars,  now  more  properly  known  as  binary 
systems,  which  bad  formerly  e-scapcd  detection,  fif 
owing  to  the  difficulty  of  ascertaining  their  interns, 
character  with  telescopes  less  perfect  than  those 
of  our  time.  Few  general  .facts,  however,  have  been 
brought  out  by  these  discoveries.  The  advance  of  our 
knowledge  has  mainly  consisted  in  the  mere  accurate 
determination  of  the  elements  of  the  orbits  and  the  timer 
of  revolution  of  those  systems  whose  period  of  revokmoa 
is  less  than  a century.  The  trend  of  recent  research  u 
towards  extending  the  conception  of  systems  of  stars  almost 
indefinitely  in  two  opposite  directions.  Since,  with  entry 
increase  of  telescopic  power,  closer  binary  systems  a 
shorter  and  shorter  periods  are  found  in  constantly  in- 
creasing numbers,  we  cannot  set  any  limit  cither  to  '■ 
actual  minuteness  of  such  object*  or  to  the  shortness  ei 
the  period.  Far  within  the  limit  to  which  telwcq*' 
vision  can  ever  extend,  such  systems  are  now  being  brought 
to  light  by  the  spectroscope.  These  systems  appear  as  a 
connecting  link  between  certain  variable  stars  on  the : one 

hand  and  the  teleaeopic  double  stars  on  the  other.  ■- 

of  the  class  to  which  the  Algol  type  of  varoUes  Wongs 
will  appear  to  us  to  vary  in  brightness  only  in  the 
exceptional  cases  when  the  plane  of  the  orbit  w n< 
body  describes  around  the  other  Jiasses  so  near  our 
that  the  one  seems  to  pass  over  the  other,  and  so 
I eclipse.  In  all  cases,  except  those  in  whs*  the  tme 
sight  is  nearly  |«r]>endicular  to  the  plane  of  the  > 
revolution  of  the  two  bodice  around  their  roromm 
of  gravitv  will  result  in  a periodic  variation  of  u 
of  each 'in  the  line  of  sight.  Such  a motion  tiiryle 
detected  by  the  spectroscope.  If  only  one  ci  bi 
bodies  is  luminous,  its  motion  will  he  shown  . 1 

e bangs  in  the  displacement  of  its  spectral  hues. 
far  as  yet  known,  is  the  usual  case.  If  hot*"  are 
especially  if  they  do  not  differ  much  in  Tig  . 
motion  of  revolution  will  be  shown  by  a pertm  i 
of  the  lines.  When,  were  they  visible,  they  wouU 
to  us  in  conjunction,  their  spectra  are  merge  ^ 
which  will  show  nothing  unusual;  but  if «“  ^ ^ 

from  us  and  the  other  towards  us,  the  spectral  ^ 
displaced  in  op|ioeite  directions,  so  that  a 
strong  enough  to  be  seen  in  both  sjmetra  will  *l>l*r 

But  while  there  is  thus  no  well-defined  '"k™1  I's-ireh 
the  dimensions  of  systems  of  two  stall, 
shows  that  wo  cannot  act  any  sni«cnr»r  him  UmenBoa* 
of  stars  which  may  form  a system  or  to  the 
of  such  a system.  Considering  those  nmry  • ^ 
whose  components  are  distant  from  each  ° » - vhc-th^r 

at  the  first  step,  meet  with  a difficulty  in  1 ^ system, 

two  stars  apparently  near  each  other  re«  > .JvJ  t^e 
or  apjtear  to  us  together  because  they  bappw  . . 

! same  line  from  us.  If  their  distance  is  a very  ^ 

the  presumption  would  lie  in  favour  of  ft  1»  . ^ 

nexion.  At  greater  distances  the  on ) ^pailff 

available  in  found  in  their  relative  motion.  th0 

. star  shares  the  proper  motion  of  the  >riK 1 
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evidence  of  connexion  id  nearly  conclusive.  If  it  doe*  not, 
we  assume  that  they  are  dimply  two  isolated  stars.  In 
the  article  Astronomy  ( Knry.  Brit,  vol  it  p.  820)  it  wiis 
shown  that  five  star*  of  U rs&  Major  have  a common  proper 
motion,  all  moving  nearly  in  the  same  direction  and  with 
equal  velocity.  But  though  no  other  case  like  this  has 
yet  been  discovered,  there  are  several  cases  of  pairs  of 
star*  near  each  other  betraying  a relationship  by  their 
projier  motion,  which  would  never  have  been  suspected 
on  any  other  ground.  The  two  most  remarkable  cases  of 
this  sort  are— (1)  a pair  of  stars  in  It  A 15  hours  4 minutes 
Dec.  -15*  54',  five  minutes  apart,  and  (2)  A Ophiuehi, 
which  has  a star  of  the  same  proper  motion  following  it 
about  13'.  It  is  not  unlikely  that  pairs  like  these  form 
binary  systems  with  very  eccentric  orbits  and  long  periods 
of  revolution. 

It  does  not  now  appear  that  wc  can  draw  any  sharp 
line  as  regards  numbers  of  stars  between  the  binary 
sur  systems  which  we  have  been  considering  and 
clutter*,  clusters  whose  component*  are  too  numerous  to 
be  counted.  Triple  or  quadruple  stars  have  long 
been  familiar ; of  the  latter  0 Orionis  in  the  great  nebula  of 
Orion  affords  a typical  example.  In  this  case  two  other 
stars  much  more  minute  belong  to  the  system.  Sometimes 
it  is  jKxssible  to  make  an  actual  count  of  the  stars  in  a ' 
cluster,  as  is  the  case  with  Pra-sejic,  in  Cancer,  which  ■ 
appears  to  the  naked  eye  as  a nebula,  and  which  the  tele-  | 
scope  shows  to  be  composed  of  a definite  number  of  com- 
paratively bright  stars.  We  have  also  such  agglomera- 
tions a*  the  great  cluster  of  Hercules,  where  a complete 
resolution  into  stars  is  just  possible  with  the  best  tele- 
scopic power  yet  reached.  The  application  of  photography 
to  these  objects  has  thrown  much  light  on  their  general 
character.  Many  of  them  have  been  photographed  at  the 
Harvard  Observatory,  but  even  there  it  has  not  always 
been  possible  to  separate  all  the  individual  stars  in  the 
densest  dusters.  Perhaps  the  most  remarkable  feature 
brought  out  has  been  the  great  number  of  variable  stare 
in  some  of  the  clusters.  The  following  statement  is 
extracted  from  a Harvard  circular : — 

St*p*  Niunbcr 

tiuxnr.  examined.  of  variable*. 

ii>  Ontauri  3000  125 

Messier  3 900  132 

Meatier  5 900  185 

In  ail  509  variable  stare  were  found  among  19,050 
examined  in  twenty-three  clusters,  a number  which  exceeds 
that  known  to  exist  in  the  rest  of  the  sky.  Perhaps  the 
Aost  interesting  questions  suggested  by  these  cluster 
systems  is  that  of  their  stability.  On  any  probable  hypo- 
thesis that  we  can  make  as  to  the  constitution  of  the 
individual  stare,  their  mutual  attraction  must  be  such  as 
would  bring  them  into  a single  mass  in  the  course  of  a 
few  thousand  years.  Why,  then,  have  they  not  condensed 
into  such  a mass!  Perhaps  the  most  plausible  answer 
that  can  now  be  made  is  that  the  individual  stare  are  all 
moving  in  irregular  orbits  under  their  mutual  attraction. 

If  such  be  the  case,  the  motion  would  be  made  manifest 
by  the  comparison  of  photographs  taken  at  intervals  of 
twenty,  fifty,  or  100  years. 

The  questions  which  have  arisen  in  our  time  respecting 
the  constitution  of  various  nebula?,  the  changes  which  they 
Nttfai  may  undergo,  their  individual  forms,  and  their  re- 
* *’  lations  to  the  stare  seen  among  them,  are  so  numer- 
ous that  no  discussion  of  them  is  possible  within  our  present 
limits.  The  greatest  addition  to  our  means  of  knowledge 
has  been  mode,  as  in  many  other  cases,  by  the  application 
of  photography.  Here  the  works  of  Dr  Isaac  Roberts, 
F.ItS.,  and  Dr  A A Common,  F.R.S.,  are  worthy  of 
special  study ; their  results  are  for  the  most  i*art  to  be 


found  in  the  publications  of  the  Royal  Astronomical 
Society.  One  fact  brought  out  quite"  recently  is  the 
superiority  of  the  reflecting  telescope  over  the  refractor  in 
^this  connexion,  owing  to  the  absence  of  chromatic  aberra- 
tion which,  even  in  the*  Becondary  character  it  assumes  in 
the  best  refracting  telescopes*  is  very  appreciable  iu  the 
long  exposures  necessary.  The  great  advantage  of  photo- 
graphy is  due  to  the  fact  that,  in  a dear  dark  sky,  it  is 
possible  to  obtain  images  of  objects  which  escape  vision. 
This  is  the  case  not  only  with  the  smaller  stare,  but 
apparently  in  a still  higher  degree  with  the  nebula?. 
Among  the  most  remarkable  objects  brought  out  by  photo- 
graphy is  a great  nebulous  mass  winding  through  a con- 
siderable portion  of  the  constellation  Orion,  first  discovered 
by  W.  H.  Pickering,  and  afterwards  confirmed  by  Barnard. 
Among  other  remarkable  nebulosities  of  this  sort  is  one  in 
the  region  of  p Ophiuehi,  photographed  by  Barnard  in 
1894  ; while  a third  is  the  singular  nebulosity  surrounding 
the  Pleiades,  carefully  studied  by  Barnard  {Monthly  Notice* 

R.  A.  S.  January  1900),  Quite  recently  a surprising 
number  of  new  nebulae  have  been  photographed  by  the 
Crosaley  reflector  of  the  Lick  Observatory.  Professor 
Keeler  concludes  that,  judging  from  the  number  of  these 
objects  brought  out  with  this  instrument,  there  must  be 
as  many  as  100,000  in  the  heavens,  an  average  of  between 
two  and  three  to  every  square  degree.  It  would,  there- 
fore, scarcely  be  an  overstatement  to  say  that  the  heaven*—- 
are  to  be  regarded  as  filled  with  nebula*.  The  s|>ectrum  ofj 
these  objects  (see  Knry.  Brit . vol.  ii.  p.  821)  seems  to  show! 
that  they  are  gaseous  in  constitution,  as  it  consists  almostj 
wholly  of  a very  small  number  of  bright  lines.  An 
apparent  exception  Is  afforded  by  the  great  nebula  of 
Andromeda,  which  gives  a continuous  s|iectrum  ; but  in 
interpreting  such  a spectrum  it  must  be  noted  that  a 
gaseous  mass  gives  a bright  line  spectrum  ouly  when  it  is 
transparent  through  and  through.  If  the  mass  is  of  such 
size  tbit  a ray  of  light  cannot  jmiss  through  it  the  sj»ec- 
trum  will,  in  general,  bo  continuous,  like  that  of  a solid 
body.  If  the  superficial  portions  are  cooler  and  more 
tenuous  than  the  interior,  the  continuous  spectrum  will  be 
crossed  by  dark  lines,  as  in  the  case  of  an  incandescent 
body  surrounded  by  a cool  atmosphere.  We  conclude, 
therefore,  that  the  continuous  character  of  the  spectrum  of 
the  Andromeda  nebula?  does  not  prove  it  to  be  comjtoscd 
of  solid  jiarticles.  The  transparency  of  the  nebula?  in 
general,  which  would  be  evident  even  without  spectro- 
scopic analysis,  shows  how  extremely  tenuous  these 
masses  are.  We  cannot  seriously  doubt  that  as  a general 
rule  their  distances  from  us  are  at  least  as  great  as  those 
of  the  fixed  stare,  jiossibly  much  greater.  In  dimensions 
the  most  comjiact  of  them  must  far  exceed  our  whole  solar 
system ; probably  the  great  majority,  even  if  we  omit  the 
diffused  masses  to  which  wc  can  assign  no  definite  out- 
line, may  exceed  the  diameter  of  the  orbit  of  Neptune  u 
hundredfold.  Yet  wo  have  reason  to  believe  that  a ray 
of  light  would  not  suffer  any  sensible  absorption,  except 
selectively,  in  |>asaing  through  them. 

Constitution  of  the  Start  and  Structure  of  the  Heaven*. 

The  view  that  the  sun  and  stare  are  not  bodies  fitted  to 
exist  for  ever  in  their  present  form  is  strengthened  by  all 
recent  researches  on  their  constitution.  They  are  ^ 
now  regarded  a*  bodies  of  intensely  hot  matter  ^lotion. 
in  the  gaseous  state,  continually  losing  energy  by 
the  radiation  of  their  heat  into  sjiace,  and  therefore  con- 
tracting in  volume.  This  view  was  first  developed  by 
J.  Ilomer  Lane  in  a |»aj>er  published  about  18C5  in  tho 
I American  Journal  of  Science  ; but  hi*  results  were  merely 
j embodied  in  mathematical  formula?,  ami  not  stated  with 
I such  distinctness  as  to  command  attention  at  the  time. 
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More  recently  Ritter  lias  developed  the  subject  with  great 
failure*  in  a series  of  papers  published  in  the  Leipzig 
Annalen  der  Pit  >j*ik  itrui  Chemie.  As  we  have  not  room 
for  even  an  abstract  of  there*  researches,  w can  state  only 
what  seem  to  lie  the  most  obvious  conclusions.  That  the 
win  and  stars  are  masses  of  gas  is  shown  not  only  by  their 
density,  so  far  as  ascertained,  but  by  the  fact  that  solid 
or  liquid  masses  would  cool  with  such  vapidity  that  they 
would  cease  to  shine  at  the  end  of  a few  centuries.  The 
suiicrticiii)  portions  would  first  cool  and  eventually  become  1 
solid.  It  was  shown  by  Lane  that  a mass  of  gas,  held  in  ; 
equilibrium  by  the  mutual  attraction  of  its  |«arts,  grows  1 
hotter  through  the  loss  of  energy  by  radiation,  liecaure?  the  I 
tenqierature  gained  by  the  resulting  contraction  exceeds 
that  lost  by  the  radiation.  The  effect  is  analogous  to 
th  it  of  a resisting  medium  upon  a planet.  The  direct 
result  would  lie  to  retard  the  motion  of  the  planet,  so 
that  it  would  fall  nearer  to  the  sun,  Imt  the  velocity  ; 
gained  by  the  fall  would  exceed  that  lost  by  the  resistance. 
As  a planet  would  go  faster  bv  being  resisted,  so  the  tem- 
perature of  a gaseous  moss  like  a star  rises  as  it  contracts 
in  volume.  This  rule  ceases  to  hold  when  the  attraction 
has  become  so  great  that  liquefaction  takes  place,  and  then 
the  radiation  of  light  by  the  body  is  nearly  at  an  end. 
Another  result  of  the  theory  is  that  the  greater  the  mass 
of  a star  the  higher  will  lie  its  tcmj»erature  in  a given 
stage  of  its  development.  There  may,  therefore,  Ik-  a 
wide  range  among  the  tenqieratares  of  the  stars,  the  older 
and  the  larger  ones  generally  being  the  hotter. 

The  volume  of  a star  is  so  great  that  its  interior, 
though  gaseous,  is  not  trauai^reut,  and  it  therefore 
radiates  heat  only  from  its  sujierficial  jiortioiis.  These 
are  thus  subject  to  a rapid  cooling  process  ; they  proliably 
liquefy  or  solidify,  ami  then  by  their  snjierior  gravity  sink 
into  the  interior  and  are  replaced  by  gaseous  masse*  from 
the  interior.  Thus  a circulation  is  constantly  going  on,  i 
the  hot  matter  of  the  interior  rising  to  the  surface, 
and  the  cool  matter  of  the  surface  sinking  to  take  its  i 
place.  A star  cannot  radiate  heat  more  rapidly  than  the  \ 
heat  is  supplied  by  this  process  ; consequently,  the  super-  ] 
ficial  tenq»eruture  is  limited  by  the  rapidity  of  circulation,  '• 
which  cannot  go  on  at  more  than  a definite  rate,  dc)iending  I 
on  the  temperature  and  the  nature  of  the  gas.  A neces- 
sary result  of  this  view  is  that  each  star  is  constantly 
contracting  in  volume,  and  must  continue  to  do  so  until 
the  interior  becomes  liquid  or  solid.  At  this  stage  the 
increased  friction  resisting  the  circulation  will  result  in  a 
continuous  fall  of  the  tenqierature  of  the  surface,  which  in 
I*oee*s  of  time  must  cease  to  radiate  light  Recent  dis- 
coveries give  colour  to  the  hypothesis  of  evolution  implied 
in  this  view  of  the  physical  constitution  of  stars  in  general. 
Their  agglomeration  into  systems  is  what  we  should  natu- 
rally exjieet  as  the  result  of  the  condensation  of  irregular 
nebulous  masses. 

Out-  of  the  most  suggest] ri*  conclusions  of  recent  science 
ia  that  the  stars  differ  greatly  in  density,  and  that,  in  the  ! 
Dra  .hy  large  majority  of  cases,  the  brighter  ones  at  lea>t 
or  thc  are  much  rarer  than  the  sun,  probably  even  oC/ 

. gwon*  density.  In  tin-  case  of  the  Algol  tyjio 

of  variable  stars  we  can,  by  the  comparison  of  the  dura- 
1 1,1,1  of  'he  ocli|iw  with  the  |ieri<»lic  time,  form  nn 
-M,[ir'ixini,,te  idea  <if  the  size  of  the  star.  If  the  dements 
o'  «1«  orhif  ran  b«  determined,  the  m.i.*  will  also  Invome 
hnown.  and  thus  we  limy  form  an  id.*  ..f  the  den-itv. 

. , “*  ,l'1*  ""ethotl  hie.  Uni  cnrri-H  out,  the  conclusion 

is  that  alnw.lv  stated,  ltcvolving  Uuul.le  stars,  when  the 
element*  of  the  orlut  Womo  known,  afford  evidence  tint 
I*«mts  in  the  same  direction.  Knowing  the  |umlk*  of 
a star  and  the  clement,  of  the  orl.it  of  companion 
mining  around  it,  we  c.ui  determine  the 


unis*  of  the  two  universe  could 


bodies*.  Their  abnohlte  brilliancy  eonqmred  with  that  c-f 
the  sun  is  also  known  from  the  jiarallai  and  the  ap|«n*nt 
brilliancy  ; and  it  is  thus  found  that,  while  the  iiws  of 
Sirius  is  a little  more  than  double  that  of  the  sun,  it  emit* 
some  thirty  times  as  much  light.  It  is  now  known  that  a 
relation  between  the  mass  and  brilliancy  of  a doable  star 
can  be  derived  from  the  elements  of  the  apparent  orbit 
without  a knowledge  of  the  star’s  distance.  Were  all 
these  bodies  of  the  same  density  ami  the  same  intrinsic 
brilliancy  ]»er  square  mile  of  surface  as  the  ran,  then  to 
every  star  of  a given  apparent  magnitude,  whatever  its 
distance,  would  corraqiond  n certain  relation  between  the 
jteriodic  time  and  the  apparent  mean  distance  of  a com- 
panion revolving  around  it.  Assuming  the  distance  of 
the  companion  to  be  1*,  its  period  on  this  hypotbem  is 
shown  for  stars  of  various  magnitudes  in  the  following 
table : — 

Period.  M*prit»de.  iVritd 

y.  )• 

0 09  4 14*1 

1 1*8  5 2*1! 

2 SO  6 54*2 

3 M 7 iw* 

If  the  apparent  mean  distance  is  different  from  1 the 
time  of  revolution  is  given  by  Kepler  s third  law  in  the 
form  'P-Tj*  &,  S being  the  mean  distance  in  mcpwU. 
and  Tj  the  period  in  the  above  table.  In  a large  majority 
of  double  stars  whose  orbits  have  l*wn  apjiroxiinately 
determined  it  is  certain  that  the  time  of  revdathti  is 
much  greater  than  would  result  from  this  role.  It  Ml"** 
that  the  stars  in  general  are  either  much  less  dense,  orimn 
more  brilliant,  than  the  sun.  For  reasons  that  we  cannot 
state  here  it  is  likely  that  the  former  alternative  L*  more 
usual  thujr  the  latter.  It  is  remarkable  that,  in  the  cue 
of  those  bright  stars  the  moss  of  whose  faint  compon*** 
has  been  determined,  the  brilliancy  of  the  latter  deviates 
in  the  opposite  direction  : their  masses  are  disprajurt™ 
to  their  brightnem.  Thus  the  mass  of  the  caapa aw®  « 
Sirius  is  nearly  half  that  of  Sirius  itself,  although 
Utter  gives  several  thousand  times  as  much  light  as  t * 
tonqmuion.  The  same  is  probably  true  of  the  onqamcn 
of  Procvon,  and,  in  a leas  degree,  of  ij  CassK»pna. 
would  seem  flat  in  these  cooes  the  cowpanioa*  w* ■ c* 
the  same  age  as  the  bright  star,  has  cooled  off  inort  rapt  ,v» 
and  jierhaiw  condensed  to  a solid  or  liquid.  . % 

The  variety  of  spectra  among  the  stare  also  cni*®”1*? 
the  diversity  of  their  physical  constitution.  ^ 
Huggins  (Publication*  of  Air  H.  * ( i/rrri  jy, 

vol.  i.  fuigc  75)  shows  that  the  evidence  of  the 
scope  agrees  with  the  general  evolutionary  theory.  1 
spectra  of  the  stars  may  be  made  to  fall  into  line,  s*  a . 
form  a series,  leaving  little  room  for  doubt  tlwt  t e ac 
differences  between  them  represent  in  the  warn  ewcem , 
ciHx-hs  of  star  life  rather  than  original  difference" 
chemical  constitution.  When  the  spectra  of  fWi J . 
stars  are  examine*!,  the  difference  let  ween  t ‘ 
corresponds  to  the  view*  that  the  fainter  star  o j 
is  in  a more  advanced  stage  of  condensation. 

The  problem  of  the  structure  of  the  heavens, ,if 
they  may  be  said  to  have,  may  be  regarded  as  the  u 
one  of  sidereal  astronomy,  branches  of  t 
problcm  are  the  questions  of  the  physical  con- 
it  it  ut  ion  of  the  stars,  their  possible  separation  tUn. 
into  systems,  the  stability  of  those  systems. tl”.  *jq,e 
the  duration  and  stability  of  the  ^ 

control  question  around  which  all  the  . ^ ' -n 

grouped  is  that  of  the  actual  distribution  <•«  * T 

space.  If  wo  could  determine  the  distance  o 
readily  as  we  do  its  direction  from  us,  this  'I™*5  . * ^ 
bo  immediately  settled,  and  a georoctnc .®- . taWi 
Id  be  constructed  showing  it* 
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arrangement.  But,  with  the  .exception  of  the  few  star* 
whose  parallax  can  he  meamtred,  the  distance*  of  the 
individual  stars  .ire  a matter  of  extremely  vague  and  un- 
certain inference,  and  not  even  the  mean  distance  of  any 
class  or  group  can  be  settled  definitely  t»y  any  owe  method  i 
of  research. 

It  will  conduce  to  clearness  in  bringing  out  the  bearing 
of  various  facts  on  the  problem  in  question  if  we  state  its 
main  point  in  .advance.  The  most  definite  form  in  which 
it  may  be  considered  by  the  astronomer  is  this As,  by  , 
increasing  the  power  of  our  telescopes,  we  sec  smaller  and 
smaller  stars — are  the  smallest  that  are  brought  into  view 
no  more  distant  than  others  already  known ; are  they 
within  the  sphere  of  others  already  observed,  or,  does 
every  increase  of  telescopic  power  bring  into  view  stars 
farther  away?  To  p it  the  question  into  another  shape — 

Is  the  universe  of  stars  limited  in  extent?  Intimately 
associate  with  this  is  the  question  of  the  actual  distribu- 
tion in  space  of  the  stars  which  wo  see  with  our  telescopes. 
Whether  the  universe  is  finite  or  infinite,  it  is  certain  that 
the  portion  which  we  see  is  of  finite  extent,  lbw  this 
visible  portion  a definite  boundary,  and,  if  so,  what  is  the 
figure  of  this  boundary  ? The  statement  of  this  question 
may  suggest  a doubt  as  to  the  possibility  of  answering  it. 
Since  the  range  of  vision  of  our  telescojK*s  is  necessarily 
limited,  is  it  not  necessarily  imjjossible  for  us  to  gather 
evidence  of  the  finitudu  of  the  universe?  If 
Limit  of  wjth  cvery.  increase  of  i>owcr  we  see  smaller 
aoirerte.  0f  whieh  we  cannot  estimate  the  distance,  1 

how  can  we  decide  that  we  are  not  simply  penetrating 
farther  into  a mass  of  infinite  extent  ? An  answer  to  this 
is  reached  by  the  following  consideration  : — So  far  as  stars 
of  various  magnitudes  have  yet  been  counted  there  are 
about  three  times  as  many  of  each  order  as  of  the  order 
next  brighter.  For  example,  there  are  three  times  ns  many 
stars  of  the  7th  magnitude  as  of  the  6th,  three  times 
more  of  the  8th,  and  so  on,  to  at  least  the  10th  or  1 1th 
magnitude,  a point  beyond  which  the  count  is  uncertain.  , 
An  individual  star  of  each  order  gives  alx»ut  four-tenths 
the  light  of  one  of  the  next  brighter  order.  It  follows 
that  the  total  amount  of  light  which  we  receive  from  all 
th?  stars  of  any  one  order  continually  increases  as  we  go  to 
the  fain  ter  orders,  the  greater  number  of  the  stars  more  than 
compensating  for  the  less  amount  of  light  received  from 
each.  Consequently,  if  the  stars  continued  indefinitely  so 
would  the  total  amount  of  light  received  from  them,  and 
the  heavens  would  Us  filled  with  a blaze  as  bright  as  the 
ran.  As  such  is  not  the  case,  the  scries  must  str.p.  Where 
the  stopping-point  is,  we  cannot  exactly  say  ; but,  so  far  as  , 
we  can  judge  from  api*eamnees,  it  can  go  little  farther 
than  the  count  has  thus  far  extended,  except  p rliaps 
in  the  Milky  Way.  We  have  therefore  every  reason  to 
believe  that  by  an  increase  in  the  power  of  our  telesc^qics 
the  number  of  new  stars  brought  into  view  would  begin  to 
diminish,  thus  showing  the  total  nuinl»er  to  Iw  limited. 
11-Mico  we  conclude  that  the  universe  of  stars  which  we 
study  has  some  bounding  limit.  Tito  question  now  is, 
Can  we  form  any  conception  of  the  limit  and  of  the 
arrangement  of  the  universe  within  it? 

Direct  observation  of  the  apparent  distribution  of  the 
stars,  irresjwctive  of  any  question  of  their  arrangement, 
makes  one  feature  of  the  universe  certain.  The  stars 
which  compose  it  are  not  equally  numerous  m every 
direction  ; a large  majority  lie  in  or  near  the  zone  of  the 
Milky  Way.  What  follows  from  this  fact  may  be  readily 
sean  from  Fig.  4,  which  we  conceive  to  represent 
Form  Of  a soctjon  of  the  universe  by  a plane  perpendicu- 
oo/rrr«.  hr  |o  tUc  MUky  Way,  S being  the  position  of 
the  sun,  which,  for  the  moment,  we  may  conceive  to  be 
near  the  centre.  What  wc  actually  observe  is  that  a I 


very  Urge  majority  of  the  stars  are  contained  within 
the  regions  ASB  and  CSD,  while  the  number  contained 
within  the  larger  angles,  BSD  and  ASC,  is  relatively 


smalt  An  indefinite  numler  of  arrangements,  all  con- 
sistent with  this  fact,  may  bo  conceived  ; but  they  are  all 
in  some  way  intermediate  between  the  following : — 

I.  All,  or  at  least  the  great  mass  of,  the  stars  may  be 
contained  between  two  planes,  AC  and  BD,  jiarallel  to  the 
Milky  Way.  We  sec  more  stars  in  the  region  ASB  and 
CSD,  because  there  is,  so  to  speak,  a greater  depth  of 
stare  there,  while  toward  M and  X we  see  only  a com- 
]«aratively  thin  stratum.  This  was  the  view  developed  first 
by  the  elder  Herschel  anti  then  by  Struve  in  his  £tuda 
tTArtronomie  Slelhtire . 

II.  The  actual  form  of  the  universe  may  I*  spherical, 
tile  galaxy  being  formed  by  a dense  ring  of  stare  around 


the  sphere. 

III.  The  same  hypothesis  of  a universe  spherical  in 
general  fora  may  1st  made,  but,  instead  of  l>eing  a ring,  the 
galaxy  is  a number  of  clusters  of  stars  mostly  situated  near 
one  central  plane. 

The  hypothesis  that  the  boundary  of  the  universe  is 
spln-ri cuf admits  of  Icing  tested  in  a very  simple  way. 
Were  such  the  case,  the  stars  would  bo  equally  numerous 
throughout  the  regions  ASC  and  BSD,  the  increase  in  their 
number  beginning  only  when  we  reached  the  boundary  of 
the  Milky  Way.  But  all  the  counts  of  stars  yet  made, 
from  the  time  of  Herschel  till  now,  show  that  the  number 
of  stars  jier  square  degree  continually  increases  from  the 
two  | silos  of  the  galaxy  to  the  galaxy  itself.  Moreover, 
the  rate  of  increase  is  os  rapid  as  it  wonld  lie  if  the  bound- 
ary of  the  universe  were  two  planes  i»nrllel  to  the  galactic 
plane.  Unless  we  make  a very  improbable  hypothesis  as 
to  the  distribution  of  the  stars  around  us,  this  fact  must 
lead  us  to  the  conclusion  that  we  actually  see  to  the  limits 
of  the  universe  in  all  directions  away  from  the  galaxy. 
For,  if  we  did  not,  the  increase  in  the  number  of  stare  in 
the  direction  of  the  galuxy  could  trot  lie  so  rapid  as  it  is. 
It  would  seem  therefore  that  the  first  hypothesis  of  the 
form  of  the  universe,  that  of  Herschel  and  Struve,  must  lie 
at  least  an  approximation  to  the  truth.  But  that  it  is  not 
the  whole  truth  will  be  evident  on  farther  eonsideratron. 

Wc  have  room  only  to  state  in  the  briefest  way  tho 
main  facts,  so  far  brought  to  light,  on  which  our  conclu- 
sion must  la;  based.  Beginning  with  the  region  immedi- 
ately around  us,  w hat  evidence  have  we  of  the  distribution 
of  the  stare,  especially  of  their  tendency  to  condense  in 
the  direction  of  the  Milky  Way?  If  we  consider  that 
greater  brilliancy  of  the  stars  implies  greater  nearness  to 
us,  then  we  should  answer  this  question  by  considering 
the  relation  of  the  brighter  stare  to  the  galaxy-  « » 

remarkable  fact  that  the  condensation  towards  the  galactic 
zone  begins  with  the  brighter  stars— we  might  even  saj 
with  those  of  tho  first  magnitude  though  we  can  hard  i 
conceive  this  to  be  anything  else  than  the  resuH  <> ^acci- 
dent From  Schiaparelli’s  maps  of  the  distribution  of  ho 
stare  visible  to  the  naked  eye,  the  position  of  tbe  MUky 
Wav  can  be  laid  down  with  great  exactness,  but  this 
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does  not  show  that  the  condensation  in  the  plane  of  the 
Milky  Way  begins  with  the  nearest  stars ; it  only  shows 
that  some  of  the  brighter  stars  are  as  far  as  the  Milky 
Way,  anil  emphasizes  the  extraordinary  difference  in  their 
absolute  brightness. 

As  we  have  already  said,  the  proper  motions  of  the 
stars  afford  the  best  index  to  their  distance.  Now  it  is 
a remarkable  and  suggestive  fact  that,  when  we  make  a 
count  of  the  stars  of  known  proper  motion  in  every 
direction,  we  find  them  to  be  no  more  numerous  in  the 
region  of  the  Milky  Way  than  elsewhere.  It  apjKsars 
therefore  that  the  stars  which  eoin|>ose  the  Milky  Way  are 
outside  the  limits  within  which  proper  motion  has  boen 
detected,  and  that  within  these  limits  the  stars  are  distri- 
buted with  a fair  approach  to  uniformity.  A careful  look 
at  the  Milky  Way,  esjtecially  the  region  south  of  Aijuila, 
will  suffice  to  show  that  it  suggests  agglomerations  of 
stars  rather  than  a continuous  zone  in  which  there  is  a 
uniform  distribution  of  the  stars.  Moreover,  it  seems  that 
our  Rystem  b nearer  to  this  j mrt  of  the  Milky  Way  than 
to  the  opposite ; in  other  words,  we  are  not  centrally 
situated.  It  b a remarkable  fact  that  in  the  intervals 
between  the  brighter  portions  of  the  Milky  Way,  about 
17  hours  of  right  ascension  and  between  *20“  and  22“ 
of  south  declination,  we  have  regions  several  degrees 
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1 square  where  the  stars  are  comparatively  few  in  uumtar. 
This  is  in  general  true  of  the  openings  in  this  region.  We 
conclude  from  this  that  in  the  latter  we  have  a phenomenon 
| distinct  from  that  of  merely  increased  star  density  arising 
from  greater  depth.  Our  general  conclusions  as  to  the 
structure  of  the  universe  may  be  summed  up  in  three  four 
| propositions: — 

1.  The  general  form  of  the  universe  of  stars  to  which 
I our  sun  belongs  b that  of  a flattened  cylinder,  cr 
; extreme  oblate  spheroid,  as  was  suppoeed  by  Herein.  1 
! and  Struve. 

2.  The  phenomenon  of  the  Milky  Way  U not  due  alone 
to  the  fact  that  we  see  more  stars  in  the  equatorial  regions 
of  this  spheroid,  but  to  the  fact  that  this  region  is  occupied 
through  its  entire  extent  by  a series  of  agglomerations  of 
stars,  within  which  space  b richer  in  stars  than  in  the  in- 
terior where  we  are  situated. 

3.  Our  sun  is  situated  near  the  central  plane  of  tLe 
spheroid,  but  eccentrically  so  as  to  be  nearer  the  boundaiy 
in  a direction  of  |ierha|»s  18  hours  in  right  ascension, 
between  the  equator  and  50’  of  south  declination. 

4.  It  is  possible,  but  not  yet  certain,  that  we  are  so 
near  the  galactic  stars  in  thb  region  that  we  may  soon  be 
enabled  to  discover  a proper  motion  among  them. 

(<*•*.) 


Astro  pall  a,  classical  Attfypahea,  an  bland  with 
good  harbours,  in  the  south  part  of  the  vEgean,  situated  in 
36\V  N.  lat.  and  immediately  west  of  26  f5’  E.  long.  The 
Homan  emperors  recognized  it  as  a free  state  ; and  in  the 
Middle  Ages  it  was  called  Stnm/vilin,  and  belonged  to  the 
noble  Venetian  family  of  Quirini.  It  was  taken  by  the 
Turks  in  the  16th  century,  ami  is  now  noted  for  its 
sponges.  The  customs  and  dress  of  the  people,  who  speak 
a p.itujs  of  romaic  origin,  are  interesting. 

Asua,  R.  Sec  Nile. 

Asuncion,  or  La  Asuncion,  capital  of  the 
Paraguay  Republic,  is  situated  on  the  left  bank  of  the 
Paraguay  river,  in  25  16'  04'  S.  lat.  and  57 1 42'  40' 
W.  long.  The  population  in  1887  was  24,838,  but  it 
now  exceeds  47,000.  Railway  communication  lias  been 
established  with  Pirapo,  and  the  town  is  rapidly  becoming 
modernized.  It  b s.rved  by  a tramway,  has  its  priuci)«al 
streets  lighted  by  electricity,  and  is  well  supplied  with 
telephones.  There  are  a National  College,  attended  by 
over  two  hundred  students,  a public  library,  and,  in  the 
neighbourhood,  an  agricultural  school  with  a model  farm. 
Near  the  town,  too,  are  several  breweries,  tanneries,  flour 
mills,  and  factories  for  matches,  soap,  bricks,  earthenware, 
palm-leaf  hats,  etc.  In  1800  the  imports  were  valued  at 
$2,725,611  (gold),  in  1890  at  $2,147,838;  exports  were 
valued  at  $2,901,589  in  1890  and  $2,021,023  in  1899. 
lhitli  imports  and  ex|iorts  fluctuate  considerably  in  value. 
In  1898  in  the  foreign  trade  only  418  veasJU  (mostly 
•liners")  entered,  and  408  cleared. 

Aibara,  R.  See  Abysslvu. 


Ai-Chison,  the  capital  of  Atchison  county,  Kansas! 
• ; C w 3;r  ?*'*■  Ut-  rtml  **  s'  W.  long.,  on  tin 

°*.,hc  Miawuri.  The  rhvr  u navigable  ,n 
this  po.nt.  l he  elevation  on  the  river  hank  b 795  f -et 
most  of  the  c:ty  being  situated  at  a higher  level.  The 


city  b divided  into  five  wards,  b regularly  laid  out, 
supplied  with  water  by  pumping  from  Missouri  river,  and 
is  well  drained.  It  b entered  by  four  great  railways 
the  Atchison,  Topeka  and  Santa  Fe,  the  Chicago,  Bar 
iington  and  Quincy,  the  Chicago,  Rock  bland  and 
Pacific,  and  the  Missouri  Pacific.  It  is  the  site  of  Midland 
and  St  Benedict  colleges.  Founded  in  1854,  it  at  ones 
grew  rapidly,  and  four  years  later  it  received  a cAj 
charter.  Population  (1880),  15,105;  (1890),  13,963, 
(1900),  15,722. 


Ath,  a town  of  Belgium,  in  the  province  of  Hainaut, 
on  the  river  Bender,  about  30  miles  by  rail  from  BrusscK 
The  tower  of  the  church  of  Sain t-J alien  now  lacks  e 
high  spire  for  which  it  was  noted,  and  the  ancient  lour 
du  Burbant  has  liecome  ruinous.  Population  (common* ) 
(1880),  9301 ; (1890),  9868;  (1897),  10,646. 

Athabasca  ( AOtapemxn*  or  Elk\  a river  of  AH*rte 
| and  Athabasca  districts,  Canada,  rises  iu  the  Kocxy 
1 Mountains  in  52”  10'  N.  lat.  and  117'  10  W.  ^ 
flows  in  a north-easterly  direction  into  the  lake  of  *• 
same  name.  It  is  740  miles  long  and  has  a n^iwr  c 
im|>ortant  tributaries,  including  the  M‘Leod,  Ptp* 
Lesser  Slave,  and  Clearwater.  Athabasca  Lake  i» 
miles  long,  W.  to  E.,  from  20  to  32  miles  wide,  Iws 
area  of  3085  square  miles,  and  is  at  an  altitude  *> 
feet  above  tho  sea.  Shallow-draught  steamers 
the  lake  and  river  and  Lesser  Slave  Lake  aid  ,v 
with  one  interruption — at  Grand  Rapids  near  the  moo 
of  the  Clearwater  river. 

For  Athabasca  district  nee  NoiiTH-Wmt  Territories. 


At  henry,  an  inland  town  in  tlie  county  of  ^“lway. 
Ireland,  14  miles  K.  of  Galway,  on  the  Midbnd  bn* 
Western  Railway.  The  old  Dominican  monaster} 
extensively  rej mired  by  the  Board  of  Work!  in 
Population,  910. 
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ATHENS. 


I. — Ancient  Athens. 

ECEXT  investigation  on  scientific  lines  has  thrown  a 
new  and  unexpected  light  on  the  art,  the  monu- 
ment's and  the  topography  of  ancient  Athena.  Numerous 
and  costly  excavations  have  been  carried  out  by  the 
Greek  Government  and  by  native  and  foreign  scientific 
societies,  while  accidental  discoveries  have  been  frequently 
made  during  the  building  of  the  modern  town.  The 
museums,  enriched  by  a constant  inflow  of  works  of  art  and 
inscriptions,  have  been  carefully  and  scientifically  arranged, 
and  afford  opportunities  for  systematic  study  denied  to 
scholars  of  the  past  generation.  Improved  means  of 
communication  have  enabled  many  acute  observers  to 
apply  the  test  of  scrutiny  on  the  sj>ot  to  theories  and  con- 
clusions mainly  based  on  literary  evidence ; five  foreign 
schools  of  archaeology,  directed  by  eminent  scholars,  lend 
valuable  aid  to  students  of  all  nationalities,  and  lectures 
are  frequently  delivered  in  the  museums  and  on  the  more 
interesting  and  important  sites.  The  native  archaeologists 
of  the  present  day  hold  a recognized  position  in  the 
scientific  world ; the  patriotic  sentiment  of  former  times, 
which  prompted  their  zeal  but  occasionally  warped  their 
judgment,  has  been  merged  in  devotion  to  science  for  its 
own  sake,  and  the  supervision  of  excavations,  as  well  as 
the  control  of  the  art-collectionR,  is  now  in  highly  com- 
petent hands.  Athens  has  thus  become  a centre  of 
learning,  a meeting- place  for  scholars,  and  a basis  for 
research  in  every  part  of  the  Greek  world.  The  attention 
of  many  students  has  naturally  been  concentrated  on  the 
ancient  city,  the  birthplace  of  European  art  and  literature, 
and  a great  development  of  investigation  and  discussion  in 
the  special  domain  of  Athenian  archaeology  has  given 
rise  to  a voluminous  literature.  Many  theories  hitherto 
universally  accepted  have  been  called  in  question  or 
proved  to  be  unsound  : the  views  of  Leake,  for  instance, 
hive  been  challenged  on  various  points,  though  many 
of  the  conclusions  of  that  great  topographer  have  been 
justified  and  confirmed  by  modern  research.  The  supreme 
importance  of  a study  of  Greek  antiquities  on  the  s|>ot, 
long  understood  by  scholars  on  the  Continent  and  in 
America,  b gradually  coming  to  be  recognized  in  England, 
where  a close  attention  to  ancient  texts,  not  always 
adequately  supplemented  by  a course  of  local  study  and 
observation,  has  hitherto  fostered  a peculiarly  conservative 
attitude  in  regard  to  the  problems  of  Greek  nrchruology. 
Since  the  foundation  of  the  German  Institute  in  1874, 
Athenian  topography  has  to  a large  extent  become  a 
speciality  of  German  scholars,  among  whom  W ilhelm 
Dfirpfeld  occupies  a pre-eminent  position  owing  to  hb 
great  architectural  attainments  and  unrivalled  local 
knowledge.  Many  of  his  bold  and  novel  theories  have 
provoked  strenuous  opj>osition,  while  others  have  met  with 
general  acceptance,  except  among  scholars  of  the  more 
old-fashioned  type. 

Prehistoric  Athens.  - — Numerous  traces  of  the  ‘ My- 
ceiuean  ” epoch  have  recently  been  brought  to  light  in 
Athens  and  its  neighbourhood.  Among  the 
monuments  of  this  age  discovered  in  the  sur- 
rounding districts  are  the  rock-hewn  tombs  of 
Sputa,  accidentally  revealed  by  a landslip  in  1877,  and 
the  domed  sepulchre  at  Menidi,  near  the  ancient  Acharoaj, 
excavated  by  Lolling  in  1879.  Other  11  Mycenaean  ” land- 
mark* have  l»een  laid  bare  at  Eleusis,  Thoricus,  Hake,  and 
Aphidna.  These  structures,  however,  are  of  comparatively 


j minor  importance  in  point  of  dimensions  and  decoration  ; 

they  were  apparently  designed  as  places  of  sepulture  for  local 
' chieftains,  whose  domains  were  afterwards  incorporated  in 
| the  Athenian  realm  by  the  vwoikut /*o*  attributed  to 
1 Theseus.  The  situation  of  the  Acropolis,  dominating  the 
surrounding  plain  and  possessing  easy  communication  with 
the  sea,  favoured  the  formation  of  a relatively  powerful 
state  — inferior,  however,  to  Tiryus  and  Mycen® ; the 
myths  of  Cecrops,  Ercchtheus,  ami  Theseus  bear  witness 
to  the  might  of  the  princes  who  ruled  in  the  Athenian 
citadel,  and  here  we  may  naturally  expect  to  find  traces  of 
massive  fortifications  resembling  in  some  degree  those  of 
the  great  Argolid  cities.  Such,  in  fact,  have  been  brought 
to  light  by  the  recent  excavations  on  the  Acropolis  (1885- 
1889).  Remains  of  primitive  polygonal  walls  which 
undoubtedly  surrounded  the  entire  area  have  been  found 
at  various  points  a little  within  the  circuit  of  the  existing 
jtarapet.  The  best  preserved  portions  are  at  the  eastern 
[ extremity,  at  the  northern  side  near  the  ancient  “ royal  ” 
exit,  and  at  the  south-western  angle.  The  course  of  the 
i walls  can  lie  traced  with  a few  interruptions  along  the 
1 southern  side.  On  the  northern  side  are  the  foundations 
of  a primitive  tower  ami  other  remains,  apjkarently  of 
dwelling-houses,  one  of  which  may  have  been  the  vvkivo<; 
Sofi o*  T5/kx#»}os  mentioned  by  Homer  (0<l.  viL  81). 
Among  the  foundations  were  discovered  fragments  of 
“ Mycenaean  ” pottery.  The  various  approaches  to  the 
citadel  on  the  northern  side— the  rock-cut  flight  of  stejw 
north-east  of  the  Krechtheion,  the  stairs  leading  to  the 
well  Clepsydra,  and  the  intermediate  passage  supposed  to 
have  furnished  access  to  the  Persians — are  all  to  lie 
attributed  to  the  primitive  epoch.  Two  pieces  of  l*>ly- 
gonal  wall,  one  beneath  the  lotion  of  Nike  Apteros,  the 
other  in  a direct  line  between  the  Roman  gateway  and  the 
door  of  the  Propyliea,  are  all  that  remain  of  the  primitive 
defences  of  the  main  entrance. 

These  early  fortifications  of  the  Acropolis,  ascribed  to 
the  primitive  non-Hellenic  Felaagi,  must  be  distinguished 
from  the  Pelusgicum  or  Pelargicum,  which  ^ 
was  in  all  probability  an  encircling  wall,  built  gicum, 
round  the  base  of  the  citadel  and  furnished 
with  nine  gates  from  which  it  derived  the  name  of 
Knncapylon.  Such  a wall  would  be  required  to  protect 
the  clusters  of  dwellings  around  the  Acropolis  as  well  as 
the  springs  issuing  from  the  rock,  while  the  gates  open- 
ing in  various  directions  would  give  access  to  the  sur- 
rounding pastures  and  gardens.  This  view,  which  is  that 
of  Curtins,  alone  harmonizes  with  the  statement  of 
Herodotus  (vL  137)  that  the  wall  was  41  around ” («W 
the  Acropolis  and  that  of  Thucydides  (ii.  17)  that  it  was 
“ beneath  ” (wro)  the  fortress.  Thus  it  would  apjs?ar  that 
the  citadel  had  an  outer  ami  an  inner  line  of  defence  in 
prehistoric  times.  The  sjhicc  enclosed  by  the  outer  wall 
was  left  unoccupied  after  the  Persian  wars  in  deference  to 
an  oracular  response  apjwirently  dictated  by  military  con- 
siderations, the  maintenance  of  mi  ojwn  zone  being 
desirable  for  the  defence  of  the  citadel.  A portion  of  the 
outer  wall  lias  been  recognized  in  a piece  of  primitive 
masonry  discovered  near  the  Ode  inn  of  Herodes  Attieus; 
other  traceH  will  probably  come  to  light  when  the  northern 
and  eastern  dopes  of  the  Acropolis  have  Ijccu  completely 
explored.  Leake,  whom  Frazer  follows,  assumed  the 
Pelasgicum  to  l>e  a fortified  space  at  the  western  end  of 
tho  Acropolis  ; this  view  necessitates  the  assumption  that 
the  nine  gates  were  built  one  within  the  other,  but  early 
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dcvi  ive  for  any  of  the  tlnyvie*  advanc'd,  an  any  portion 
of  the  old  rnmMfc  di-nmnlli-d  by  the  Persians  may  have 
retained  the  name  in  later  time*." 

To  the  Pclawgic  era  may  also  be  referred  (with 


m and  Milcliliofer)  the  terracca  of  ^ 
of  massive  masonry  supporting  the 

,rm:  the  theory  of  ^J^TTnrt'iary  of  *• 
that  the  whole  precinct  ^as 
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Ftelaigian  Zeus  cannot  Iw  regarded  as  proved,  nor  is  it 
easy  to  abandon  the  generally  received  view  that  this  was 
the  scene  of  the  popular  assemblies  of  later  times,  not  with-  | 
standing  the  apparent  unsuitability  of  the  ground  ami 
insufficiency  of  room  for  a large  multitude.  These  diffi- 
culties are  met  by  the  assumption  that  the  Cyclopean 
retaining- wall  rose  to  a considerable  height,  supporting  a | 
theatre-like  structure  callable  of  seating  many  thousand  ; 
persons.  The  pre-liistonc  rock-dwellings  in  this  neigh-  ! 
bourhood  (the  quarter  of  Melite)  have  been  found  to  ' 
extend  to  a considerable  distance  towards  the  S.E.  in  the  j 
direction  of  Fhaleran, 

The  Hellenic  Period, — While  modern  research  has  addled 
considerably  to  our  knowledge  of  pre-Justorie  Athens,  a 
still  greater  light  has  been  thrown  on  the  architecture 
and  topography  of  the  city  in  the  earlier  historic  or 
“archaic”  era,  the  subsequent  age  of  Athenian  greatness, 
and  the  period  of  decadence  which  set  in  with  the  Mace- 
donian conquest.  We  must  here  group  these  important 
epochs  together,  as  distinguished  from  the  later  period  of 
ltornan  rule,  and  confine  ourselves  to  a chronological 
record  of  the  principal  discoveries  by  which  they  have 
been  illustrated  in  recent  years. 

In  1870,  the  Greek  Archaeological  Society  undertook  a 
series  of  excavations  in  the  Outer  Cerameicus  which  had 
already  been  partially  explored  by  various 
ofnttcmrtb** holars.  The  operations,  which  were  carried 
1670  74.  on  at  intervals  till  1890,  resulted  in  the 
Tttt  discovery  of  the  Dipylon  Gate,  the  principal 

Dipjrfoa,  entrance  Gf  ancjent  Athens.  The  Dipylon 

consists  of  an  outer  anil  an  inner  gate  wquarated  by  an 
oblong  courtyard  and  flanked  on  each  side  by  towers ; the 
gates  were  themselves  double,  being  each  composed  of  two 
apertures  intended  for  the  incoming  and  outgoing  traffic. 
An  opening  in  the  city  wall  a little  to  the  south-west, 
supposed  to  have  been  the  Sacred  Gate  (««pa  jtvAt/),  was  in 
all  probability  an  outlet  for  the  waters  of  the  Eridanus. 
This  stream,  which  has  hitherto  been  regarded  as  the 
eastern  branch  of  the  Missus  rising  at  Kiesariane,  has 
been  identified  by  Ddrpfeld  with  a brook  descending 
from  the  southern  slo|ie  of  Lyeabettus  and  conducted  in  j 
an  artificial  channel  to  the  north-western  end  of  the  city,  | 
where  it  made  its  exit  through  the  walls,  eventually  joining  i 
the  Ilissus.  The  channel  was  open  in  Greek  times,  but  j 
was  afterwards  covered  by  Homan  arches ; it  appears  to  have  j 
served  as  the  main  drain  of  the  city.  Between  this  outlet 
ami  the  Dipylon  were  found  a boundary-stone,  inscribed  j 
KtpajutKor,  which  remains  in  its  place,  and  the  foundations 
of  a large  rectangular  building,  |»OHsibly  the  Pompeion,  which 
may  have  been  a robing-roorn  for  the  processions  which 
passed  tliis  way.  On  Loth  sides  of  the  Dipylon  the  walls 
of  Themistocles,  faced  on  the  outside  by  a later  wall, 
have  liecn  traced  for  a considerable  distance.  The  cx-  j 
cavation  of  the  outlying  cemetery  revealed  the  unique 
“Street  of  the  Tombs”  and  brought  to  light  a great 
uumlier  of  sepulchral  monuments,  many  of  which  re-  , 
main  in  situ.  Especially  noteworthy  are  the  tUltx  or 
reliefs  representing  scenes  of  leave-taking,  which,  though 
often  of  simple  workmanship,  are  characterised  by  a 
touching  dignity  and  restraint  of  feeling.  In  this 
neighbourhood  were  found  a great  number  of  7th  cen- 
tury tombs  containing  pottery  with  geometric  designs. 
A considerable  portion  of  the  district  remains  unex- 
plored. 

Within  the  same  period  was  carried  out  the  complete 
excavation  of  the  Dionysiac  theatre.  The  site,  which  hail 
The  been  accurately  determined  by  Leake,  was 

Dionyaiac  explored  by  .Struck  in  1862,  and  the  researches 
tbtatre.  subsequently  undertaken  by  the  Greek  Archeo- 
logical Society  were  concluded  in  1879.  It  was  not, 


however,  till  1886  that  traces  of  the  original  Greek 
orchuatra  were  pointed  out  by  Dorpfeld.  The  arrange- 
ments of  the  stage  and  orchestra  as  we  now  seo  them 
belong  to  Roman  times ; the  caven  or  auditorium  dates 
from  the  administration  of  tin*  orator  Lycnrgus  (337-323 
B.C.),  and  nothing  is  left  of  the  theatre  in  which  the  plays 
of  /Kschyltts  and  Sophocles  were  acted,  save  a few  small 
remnants  of  jiolygonal  masonry.  These,  however,  arc 
sufficient  to  mark  out  the  circuit  of  the  ancient  orchestra, 
on  which  the  subsequently -built  proscenia  encroached. 
The  oldest  stage  -building  was  erected  in  the  time  of 
Lycurgus ; it  consisted  of  a rectangular  hall  w ith  square 
projections  {vtk(tfvjKi)vta)  on  each  side ; in  front  of  this 
was  built  in  late  Greek  or  early  Homan  times  a stage  with 
a row  of  columns  which  intruded  upon  the  < rehestra  space ; 
a later  and  larger  stage,  dating  from  the  time  of  Nero, 
advanced  still  further  into  the  orchestra,  and  this  was 
finally  faced  (probably  in  the  3rd  century  a.d.)  by  the 
“ bema  ” of  Phadrus,  a platform-wall  decorated  with 
earlier  reliefs,  the  slabs  of  which  were  cut  down  to  suit 
their  new  j*osition.  The  remains  of  two  temples  of 
Dionysus  have  been  found  adjoining  the  stoa  of  the 
theatre,  and  an  altar  of  the  same  god  adorned  with 
masks  and  festoons:  the  smaller  ami  earlier  temple 
probably  dates  from  the  6th  century  b.c.,  the  larger 
from  the  end  of  the  5th  or  the  beginning  of  the  4 th 


century. 

Immediately  west  of  the  theatre  of  Dionysus  is  the 
sacred  precinct  of  Asclepius,  which  was  excavated  by 
the  Archaeological  Society  in  1876-78.  Here 
were  discovered  the  foundations  of  the  celebrated  c ’ 

Asclepieion,  together  with  several  inscriptions 
and  a great  number  of  votive  reliefs  offered  by  grateful 
invalids  and  valetudinarians  to  the  god  of  healing.  Many 
of  the  reliefs  l»elong  to  the  best  period  of  Greek  art.  A 
Doric  colonnade  w ith  a double  row'  of  columns  was  found  to 


have  extended  along  the  base  of  the  Acropolis  for  a distance 
of  54  yards ; behind  it  in  a chamber  hewn  in  the  rock  is 
the  sacred  well  mentioned  by  Pausanias.  The  colonnade 
was  a place  of  resort  for  the  patients ; a large  building 
close  beneath  the  rock  was  probably  the  abode  of  the 
priests. 

The  great  excavations  on  the  AcrojJoUs,  begun  in 
November  1885  and  completed  in  December  1888,  rank 
among  the  most  surprising  achievements  of  Coirpleia 
modern  research.  The  results  of  these  opera-  €Xca  vat  too 
tions,  which  were  conducted  by  the  Archaeo-  of  the 
logical  Society  under  the  direction  of  Kavvailias 
and  Kawerau,  must  be  summarized  with  the 
utmost  brevity.  The  great  deposits  of  sculpture  ami 
pottery  now  unearthed,  representing  all  that  escaped  from 
the  ravages  of  the  Persians  and  the  burning  of  the  ancient 
shrines,  afford  a stariliug  revelation  of  the  development 
of  Greek  art  in  the  7th  and  6th  centuries.  Numbers  of 
statues— among  them  a aeries  of  draped  and  richly-coloured 
female  figure*  — masterpieces  of  painted  pottery,  only 
equalled  by  the  Attic  vases  found  in  Magna  Gracia  and 
Etruria,  and  numerous  bronzes,  were  among  the  treasures 
of  art  now'  brought  to  light.  All  belong  to  the  “ archaic 
epoch  ; only  a few  remains  of  the  greater  age  were  found, 
including  some  fragments  of  sculptures  from  the  Parthenon 
and  Erechthcion.  Among  the  inscriptions  now  discovered 
was  a record  of  the  gold  and  ivory  bought  for  the  great 
statue  of  Athena  Parthenon,  which  enables  u»  to  determine 
the  ratio  of  silver  to  gold  in  the  age  of  Phidias.  « e 
principally  concerned,  however,  with  the  results  which  add 
to  our  knowledge  of  the  topography  and  architecture  cl 
the  Acroiwlia.  The  entire  area  of  the  summit  was  now 
thoroughly  explored,  the  excavations  being  earned  down 
to  the  surface  of  tbc  nek,  which  on  the  southern 
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aide  was  found  to  slope  outwards  to  a depth  of  14 
metres.  In  the  lower  strata  were  discovered  the  rem- 
nants of  Cyclojiean  or  pro-historic  architecture  already 
mentioned. 

The  foundations  of  the  Parthenon  were  now  for  the  first 
time  completely  investigated,  as  well  as  the  area  of  the 
interior.  The  huge  substruction,  probably  built 
p*®  under  Cimon’s  atiuiinistration  soon  after  tho 

taoa'  Persian  war,  is  250  feet  long  by  105  feet 
broad  ; it  was  designed  for  n longer  and  somewhat  narrower 
building  than  the  Parthenon,  the  Stylobate  of  which 
measures  228  feet  by  101.  This  earlier  or  Cimoman 
temple,  which  was  never  finished,  was  of  Peutclie  marble,  j 
with  eight  columns  at  the  ends  and  nineteen  at  the  sides  ; 
only  some  of  the  lower  drums,  which  arc  un tinted,  have 
been  found,  and  there  is  nothing  to  show  that  an  upper 
portion  ever  existed.  With  regard  to  the  interior  of  the 


ENS 

Parthenon  much  controversy  exists ; the  western  compart- 
ment,  which  corresponds  to  the  opisthodomo*  in  other 
temples,  apjicars  to  have  leen  the  Hap0cr<i*  proper  <* 
“maiden’s  c handier,”  and  like  the  eastern  compartment, 
or  “ Hekatompedon,”  to  have  given  its  name  to  the  whole 
building ; the  arrangement  and  interpretation  of  the 
sculptures  have  also  been  a fertile  theme  for  discussion. 
For  details  regarding  the  Parthenon  and  the  older  temple 
the  K|K*'ial  authorities  enumerated  in  tho  bibliography 
should  Is;  consulted,  In  the  deep  interval  lietween  the 
sulwtrurtinn  and  the  south  wall  of  tho  Acropolis  ran  a long 
retaining- wall  constructed  f«r  temporary  use  during  the 
building  of  the  temple.  The  lower  |>ortion  of  tb»  sob- 
s traction  is  believed  by  Penrose  to  have  been  the  foundation 
of  the  ancient  “Hekatoiupcdon  "destroyed  by  the  Persians. 
The  name  was  subsequently  applied  to  the  cells  or  eastern 
chamlier  of  the  Parthenon,  which  is  exactly  100  feet 
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]°'V.  ami  nl»>  a iroimlar  designation  of  the  temple 

itself. 

The  ancient  ITekatompcdon,  however,  may  in  all  |»rol>- 
ability  be  identified  with  an  early  temple,  also  100  feet 
Th*Qii  luug,  tho  foundations  of  which  were  pointed  out 
tempts  ot  in  1885  by  Dorpfeld  on  the  ground  immediately 
Athene.  adjoining  the  south  side  of  the  Erechtheion. 
On  this  spot  was  apparently  the  primitive  sanctuary  of 
Athena,  the  rich  temple  (jt*W  i-yvf)  of  Homer,  in  which 
tho  cult  of  the  goddess  was  associated  with  that  of  Erooh- 
thctis  {//.  ii.  549) ; the  Homeric  temple  is  identifier l by 
I’ urtw angler  with  tho  “compact  house  of  Erechtheus ” 
( M.  vii.  81),  which,  he  holds,  was  not  a royal  palace  but 
a place  of  worship,  and  traces  of  it  may  perhaps  lie  recog- 
mzed  in  the  fragments  of  prehistoric  masonry  enclosed 
>y  the  existing  foundations.  The  foundations  seem  to 
belong  to  the  7 tli  century,  except  those  of  tho  colonnade, 
I)  r, ! SIW,v  W Pisistratus,  According  to 

fn^;  , llH  T ' ’""'l'1""  "(  Athena  I‘..li.c, 

r, I,  iiiuiiti4iiiod  in  l.u-ratnr-  a. ^ripti,™,  j„ 

. ‘V"""1  ,hc  holy  II.BW.-..V  thf 

;v:>  w,,. : z 

comi.l.^-ly  ,|,  Slroycd,  doring  tk  lVr»kn  cu„|  (,f 


its  external  decorations  were  afterwards  lnitlt  lnto  ' 
north  wall  of  the  Acropolis;  it  whs  subsequently  rw 
he  thinks,  with  or  without  its  colonnade  iu  the  ° 11 
case  a portion  of  the  peristyle  must  have  been 
when  the  Ercchtheion  was  built  so  os  t«  wake  rw® 
the  porch  of  the  maidens  ; the  building  was  set  on  in-  * 
100  B.C.  (Xen.  / Ml.  i.  6.  1),  and  tho  coD%'n»tt^ 
identical  with  that  mentioned  by  Demosthenes  ( * ' ' 

xxiv.  155);  its  opisthodomo*  served  as  the  *■ 
in  the  fifth  and  fourth  centuries;  the  ten>]d 


treasury 


the 


uft\  a 4 0^  lews  Ttjt 


ik  IloAmdOS 


# mentioned  bv  ktr* 

(ix.  16),  and  it  was  still  standing  in  the  time  of 
who  applies  to  it  the  same  name  {i.  27.  3).  The 
that  the  foundations  are  those  of  an  old  temp  r *u  ‘ ’ 

| the  Persians  has  been  generally  accepted,  but  ot  ll'r  I . , 
| of  Dbrpfcld’s  theory — more  csjieeially  lii»  a»nnip  M 
I the  temple  was  restored  after  the  Persian  ■ a 

I provoked  much  controversy.  Thus  J.  0.  ^azLr  1 _t_  cf 
the  hitherto  current  theory  that  the  earliest  t *1  . 

Athena  and  Erechtheus  was  on  the  site  of  the  ret  ^ 
I that  the  Ercchtheion  inherited  the  nainc 
I from  it.H  predecessor,  and  that  the  “opistn  ,.r  of 
! which  tho  treasures  wore  kept  was  the  west  r 
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the  Parthenon ; Fhrtwangler  and  Milchhofer  hold  the 
strange  view  that  the  “ opUthodomos  ” was  a separate 
building  at  the  coat  end  of  the  Acropolis,  while  Penrose 
thinks  the  building  discovered  by  Dbrpfeld  was  possibly 
the  Cecropeion.  Curtius  and  J.  W.  White,  on  the  other 
hand,  accept  Dorp  fold's  identification,  but  believe  tlmt 
only  the  western  portion  of  the  temple,  or  oplsthodomos, 
was  rebuilt  after  the  Persian  war.  Admitting  the  identi- 
fication, we  may  perhaps  conclude  that  the  temple  was 
repaired  in  order  to  provide  a temporary  home  for  the 
venerated  image  and  other  sacred  objects : no  traces  of  a 
restoration  exist,  but  the  walls  probably  remained  stand- 
ing after  the  Persian  conflagration.  The  removal  of 
the  ancient  temple  was  undoubtedly  intended  when  the 
Erochtheion  was  built,  but  superstition  and  popular  feel- 
ing may  have  prevented  its  demolition  and  the  removal  of 
the  £hiiw  to  the  new  edifice.  The  temple  consisted  of  an 
eastern  cella  with  pronaos ; behind  this  was  the  opistho- 
demos,  divided  into  three  chambers — jKxssibly  treasuries 
— with  a portico  at  the  western  end.  The  peristyle,  if  we 
compare  the  measurements  of  the  stylobate  with  those  of 
the  drums  built  into  the  wall  of  the  Acropolis,  may  lie 
concluded  to  have  consisted  of  six  columns  at  the  ends 
ami  twelve  at  the  sides. 

The  internal  arrangements  of  the  Erochtheion  are  still  a 
subject  of  controversy.  The  peculiar  design  of  the  temple 
Is  attributable  to  the  necessity  imposed  on  the 
Jbtloa™11'  arc^tocf  of  including  within  the  building  a 
number  of  sacred  places,  and  combining  several 
cults.  Within  its  precincts  Pausanios  (L  26.  5)  found 
alters  to  Poseidon,  w ith  whose  worship  that  of  Erechtheus 
was  associated,  to  the  hero  Bates  and  to  Hephaestus,  also 
a well  of  salt  water  and  the  imprint  of  Poseidon's  trident. 
Whether  he  also  found  here  the  ancient  image  of  Athena 
and  her  ever-burning  lamp  is  open  to  doubt  owing  to  the 
vagueness  of  Ills  language ; he  may  mean  to  attribute 
these  objects  either  to  the  Erochtheion  or  to  the  old 
temple  adjoining  it  If  he  places  them  in  the  Erechtheion 
that  name  can  strictly  apply  to  only  a portion  of  the 
existing  building,  the  remainder  of  the  temple,  which  he 
describes  os  “double/’  being  the  “sanctuary  of  Athena" 
(raiVs  rijs  rioAia£o?)  which  he  subsequently  mentions.  On 
this  assumption  the  eastern  and  larger  chamber  of  the 
Erochtheion  has  generally  been  identified  with  the  shrine 
of  Athena  Polios.  The  western  chamber  adjoining  the 
porch  of  the  Maidens  may  possibly  have  contained  the 
tomb  of  Cecrops,  and  the  altars  mentioned  by  Pkasania* ; 
the  identification  of  the  rock-hewn  cistern  beneath  the 
pavement  in  this  compartment  with  the  salt  well  of 
Erechtheus  is  very  doubtful.  The  mark  of  the  trident  is 
in  the  crypt  beneath  the  north  portico.  The  beautiful 
north  door  of  the  temple  is  held  by  E.  Gardner  and  R. 
Schultz  ( Journal  Hell.  Stud.  1891)  not  to  be  identical 
with  the  original  one,  the  present  heavy  door-jambs  and 
the  lintel  being  restorations. 

The  excavation  of  the  Pandroseion  or  temenos  of  I^in- 
drosos,  the  daughter  of  Cecrops,  which  adjoins  the  Erech- 
Tft*  Pan-  theion  on  the  west,  has  revealed  no  traces  of 
a radon  a temple.  The  site  of  this  precinct,  in  which 
and  Chat-  the  sue  red  olive  tree  of  Athena  grew,  has 
cotbakt.  begQ  almost  certainly  fixed  by  an  inscription 
found  in  the  bastion  of  Odysseus.  At  its  north-western 
extremity  is  a platform  of  levelled  rock  which  may  have 
supported  the  alter  of  Zeus  Hypsistus.  The  excavation  of 
the  ground  immediately  west  of  the  Parthenon  brought 
to  light  the  remains  of  a large  rectangular  building, 
apjwrently  fronted  by  a colonnade.  This  has  been  identi- 
fied with  the  Clialcotheke,  a storehouse  of  bronze  imple- 
ments and  arms,  which  was  formerly  supposed  to  He  against 
the  north  wall  near  the  Propyl  jea.  The  site  was  hitherto 
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I erroneously  believed  to  be  the  temenos  of  Athena 
Ergane.  The  adjoining  temple  of  Nike  is  proved  by  an 
| inscription  found  in  1896  to  have  been  built  before  tho 
! Propylasa. 

During  the  course  of  the  excavations  on  the  Acropolis 
, the  bastion  built  by  the  Greek  chieftain  Odysseus,  to 
protect  the  staircase  leading  down  to  the  well  nemQraj  w 
Clepsydra  below  the  north-western  cliff,  was  historic 
demolished.  The  “ Tower  of  the  Franks,”  monu- 
an  interesting  remnant  of  the  Middle  Ages 
which  stood  near  the  temple  of  Nike,  had  been  taken 
down  in  1874,  despite  the  protests  of  Freeman,  Penrose, 
and  other  scholars.  The  projected  removal  of  the  Turkish 
minaret  in  the  south  west  corner  of  the  Parthenon  has 
happily  not  been  carried  out ; its  preservation  is  essential 
to  the  stability  of  the  adjoining  masonry. 

In  1892  Dbrpfeld  began  a series  of  excavations  in  the 
district  between  the  Acropolis  and  the  Pnyx  with  the 
object  of  determining  the  situation  of  the  Excava- 

lmildings  descriljed  by  Pansanias  as  existing  tiona  in 

in  the  neighbourhood  of  the  Agora,  and  more  1 892-9*. 
especially  the  position  of  the  Enneacrunus  fountain.  The 
Enneacrunus  has  hitherto  been  generally  identified  with 
i the  spring  Cullirrhoe  in  the  lied  of  the  Illssus,  a little 
to  the  south-east  of  the  Olympieion ; it  is  apparently 
placed  by  Thucydides  (ii,  15)  in  proximity  to  that  build- 
ing, as  well  as  the  temple  of  Dionysus  <V  Aqmut  and  other 
shrines  which  he  mentions  as  situated  to  the  south  of  the 
Acropolis.  On  the  other  hand  Pausanias  (i.  14.  1),  who 
never  deviates  without  reason  from  the  topographical 
order  of  his  narrative,  mentions  the  Enneacrunus  in  the 
midst  of  his  description  of  certain  buildings  which  were 
undoubtedly  in  the  region  of  the  Agora,  and  unless  he  is 
guilty  of  an  unaccountable  digression  the  Enncacmnus 
which  he  saw  must  have  lain  west  of  the  Acrojtolis.  It 
is  now  generally  agreed  that  the  Agora  of  classical  times 
covered  the  low  ground  between  the  hill  of  the  “ Theseion,* 
the  Areopagus,  and  the  Pnyx ; and  Pausanias,  in  the  course 
of  his  description,  appears  to  have  reached  its  southern 
end.  The  excavations  revealed  a main  road  of  surprisingly 
narrow  dimensions  winding  up  from  the  Agora  to  the 
Acropolis.  A little  to  the  south-west  of  the  |*oint  where 
the  road  turns  towards  the  Propylaea  was  found  a large 
rock-cut  cistern  or  reservoir  which  Dbrpfeld  identifies  with 
the  Enneacrunus.  The  reservoir  is  supplied  by  a conduit 
of  6th -century  tiles  connected  with  an  early  stone 
aqueduct,  the  course  of  which  is  traceable  beneath  the 
I Dionysiac  theatre  and  the  royal  garden  in  the  direction 
of  the  upper  Ilissus.  These  elalforute  waterworks  were, 
according  to  Dbrpfeld,  constructed  by  the  I’isistratida  in 
order  to  increase  the  supply  from  the  ancient  spring 
CalHrrhoe  ; the  fountain  was  furnished  with  nine  jets,  and 
henceforth  known  as  Enneacrunus.  This  identification 
has  been  hotly  contested  by  many  scholars,  and  the 
question  must  still  be  regarded  as  undecided.  An  in- 
teresting confirmation  of  Dbrpfeld’s  view  is  furnished  by 
| the  map  of  Guillet  and  Coronelli,  published  in  1672,  in 
; which  the  Enneacrunus  is  depicted  as  a well  with  a 
stream  of  running  water  in  the  neighbourhood  of  the 
Pnyx.  The  fact  tlmt  spring  water  is  not  now  found  in 
this  locality  is  by  no  means  fatal  to  the  theory : recent 
engineering  investigations  have  shown  tlmt  much  of  the 
surface  water  of  the  Attic  plain  has  sunk  to  a lower  level. 
In  front  of  the  reservoir  is  a small  o]»en  sjwee  towards 
which  several  roads  converge ; close  bv  is  a triangular 
enclosure  of  polygonal  masonry,  in  which  were  found 
various  relics  relating  to  the  worship  of  Dionysos,  a very 
ancient  wine-press  (A»/ios),  and  the  remains  of  a small 
temple.  Built  over  this  early  precinct,  which  Dorpfeld 
identifies  with  the  Dionyseion  «V  A ///mis,  or  Lennon,  is  a 
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basilica-shaticd  building  of  the  Roman  period,  apparently 
sacred  to  Bacchua : in  this  was  found  an  insmptKMi  con- 
taining the  rules  of  the  society  of  the  lobacclu.  There  is 
an  obvioua  difficulty  in  assuming  that  A./oa ■ in  the  sense 
of  “marshes,”  existed  in  this  confined  area,  but  stagnant 
pools  may  Still  be  seen  here  in  winter.  Another  enclosure, 
a little  to  the  south,  is  proved  by  an  inscription  to  have 
becu  a sanctuary  of  the  hitherto  unknown  hero  Atuyuus  with 
whose  cult  thiwe  of  Asclcpius  and  the  hero  Delion  were 
here  assm-iated  ; under  the  name  Dexion,  the  poet  Sophoclca 
U said  to  have  been  worshiped  after  his  death.  The 
whole  district  adjoining  the  Areopagus  was  found  to  have 
la-eu  thickly  built  over.  The  remains  of  the  Ston  llastlcior,  , 
in  which  the  Archon  Basilous  held  Ilia  court  and  the  Areo- 
i sinus  Council  sat,  were  js-rhaps  brought  to  light  in  the  I 
winter  of  1807-9**,  when  the  excavations  were  extended 
to  the  eastern  slope  of  the  “Theseiou  ” hill.  Here  was 
found  a rectangular  structure  resembling  a temple,  but 
with  a side  door  to  the  north : it  [sMsessed  a portico  of 
six  columns.  The  north  slope  of  the  Areopagus,  where  a 
numla-r  of  early  tombs  were  found,  was  also  explored, 
and  the  limits  of  the  Agora  on  the  south  and  north-west 
were  approximately  awwitained.  A portion  of  the  mam 
ruui  leading  from  the  Dipylon  to  the  Agora  was  dis- 
covered. . 

In  1896  excavations  with  the  object  of  exploring  tuc 
whole  northern  and  eastern  slopes  of  the  Acro[K>lis  were 
_ l)egun  by  KaWiwlias.  The  pathway  between 

aZuot , the  citadel  and  the  Aroojwgaa  was  found  to  be 
of  Pan  ana  .so  narrow  that  it  is  certain  the  1‘unatlicnaic 
Apoib  procession  cannot  have  taken  this  route  to  the 
Acropolis.  On  the  north-west  rock  the  caves  known  us 
tile  grottoes  of  Pan  and  Apollo  were  cleared  out : these 
consist  of  a slight  high-areheil  indentation  immediately  to 
the  east  of  the  Clejwydra  and  a double  and  somewhat 
deeper  cavern  a little  farther  to  t lie  east  In  the  first 
mentioned  are  a number  of  niches  in  which  jriru*<s  or  votive 
tablets  were  placed  : some  of  these  offerings,  inscribed  with 
dedications  to  Apollo,  have  been  discovered.  I he  whole 
locality  was  the  seat  of  the  ancient  cult  of  this  deity, 
afterwards  styled  “ Hypakraeos,”  with  which  was  associated 
the  legend  of  Creusa  and  the  birth  of  Ion.  The  worship 
of  Pan  was  introduced  after  the  Persian  wars  in  cou* 
sequence  of  an  apparition  seen  by  Pheidippides,  the 
Atheniau  courier,  in  the  mountains  of  Arcadia.  Another 
cave  more  to  the  west  was  revealed  by  the  demolition  of 
the  bastion  of  Odysseus.  To  the  east  a much  deeper  and 
hitherto  unknown  caveru  has  been  revealed,  which  Kawa- 
diiw  identifies  with  the  grotto  of  Pan.  Close  to  it  are  a 
aeries  of  steps  hewn  in  the  rock  which  connect  with  those 
discovered  in  1886  within  the  Acrnjtolb  wall.  Farther 
east  is  an  underground  passage  leading  eastwards  to  a cave 
supposed  to  lx*  the  sineiuary  of  Aglaurus  ; with  thix  jiassagc* 
is  connected  a secret  staircase  leading  up  through  a cleft 
iu  the  rock  to  the  precinct  of  the  Errephori  on  the 
Acropofis.  It  is  conceivable  that  the  priestesses  em- 
ployed this  exit  wheu  descending  on  their  mysterious 
errand. 

The  Cynosarge-s  from  earliest  times  a taoctUKiy  of 
Heracles  later  u celebrated  gymnasium  and  the  school 
Tbe  Cyno.  of  Antistlieties  the  Cynic,  has  hitherto  lxen  gen- 
aargei  and  erally  guppoeed  to  have  occupied  the  site  of  the 
gymnasium  Monastery  of  the  Angels  ( Asomati)  on  the  eastern 
ot  ttadnan.  Q|  Lycabettus  ; its  situation,  however,  lias 

been  fixed  bv  Dorpfeld  at  a jwjint  a little  to  the  south  of 
the  Olympieion,  on  the  left  bank  of  the  Ilissus.  Here  a 
scr ir-  of  excavations,  carried  out  by  the  llritish  School  in 
1896-97  under  the  direction  of  Cecil  Smith,  revealed  the 
foundations  of  au  extensive  Greek  building,  the  outlines 
of  which  corrwqiond  with  those  of  a gymnasium  ; it  |»o»- 


sessed  a large  txitli  or  cistern,  and  was  flanked  on  two 
sides  by  water-course*.  An  Untie  capital  found  k*n> 
possibly  belonged  to  the  palwtm.  The  t.bnlilk»tmt>, 
however,  tainnot  lie  regarded  as  eerlain  in  the  abn-ta-v  vi 
inscriptions.  To  the  north-east  were  found  the  remain* 
of  a very  large  rectangular  structure  of  the  Roman  epoch, 
K-ariug  a striking  resemblance  in  design  and  cotutm-uus 
to  the  “Star,”  or  I->bmry  of  Hadrian  situated  U)  the 
north  of  the  Acropolis : this  tuay  in  all  pn, lability  te 
identified  with  the  Gymnasium  of  Hadrian,  the  pwtuon  of 
I which  wus  hitherto  entirely  unknown. 

77, e ttmutH  Period. — The  moat  important  uciueronent 
| of  recent  reacarch  with  regard  to  the  Roman  jertod  ha* 

' leen  the  uncovering  of  the  new  or  Roman  Agere.  la 
1890  and  1891  the  ground  immediately  to  the  *«t 
j of  the  “Tower  of  tbe  Winds”  was  excavated  by  U» 
Vrehx-ologieal  Hocictv,  and  though  the  operations  taw 
W-on  intermpted,  owing  to  the  difficulty -«f  e*pnt^ 
the  noighl curing  owners,  the  dimeniioM  of  tk  . 

\ ITveT^u  pmctifwlly  ascertained.  I.  — of ! -jg 
I square  surrounded  by  an  Ionic  colonnade,  mb,  wto 
opened  a number  of  shops  or  storehouses.  Tfc  ***“ 
gate  was  adorned  with  four  Ionic  columns 
' and  two  on  the  inside,  the  weetara 
well-known  portico  of  Atta* ^ « 
conclave  may  1*  compared  with  th  ,.  t ha-lit. 

! khans  of  Oriental  cities,  which  are 
Immediately  to  tbe  north  of  the  new ' ^ “ 

' rectangular  building 

front,  adorn”!' With  monolith  unfiuted C«i^ 
is  still  standing— the  familiar  “ 8W*  “ -jy  „ 

. well-preserved  portton,  with  six  ,.f 

the  west  side  ot  Aolus  htteet.  eoUmiiik 

a spacious  court  surrounded  by  arolonnad  ^ ^ \ 

into  which  five  chambers  ojiened  at  KWWni 

jairtico  of  four  fluted  Corinthian  colummt 

side  formed  the  entmnre  to  quatongh.  Th 

edifice  may  l*  identified  with  the  as 

tinned  by  l'ausanias  j the  V bttildinl 

also  possessed  100  columns,  being  1 . the 

discovered  by  the  BritUh 

Iwvikfi  were,  uerhai*,  stored  hi  t i a«ii  ilu*  sul 


tutffiuicivu  *v  -7-  g.ninro  building  *J»uu 

, 1 sinks  were,  i»-ihal*,  stored  in  • - -0  jggj  lhe  ,ul, 
occupied  a [sirtion  of  the  cen.ral  area.  alLj  by 

Structure  of  the  gigantic  UnvrJ 

Penrose,  who  proved  the  xl>4  Comi'.knn 

that  the  building  was  octcwtyle , it  | - ^ ^ ^ ^ 

columns  of  which  IS  stood  in  P Ptagotent5  of 

meats,  and  56  in  double  rows  at  «ta  JLb.l.iy 
Doric  columns  and  foundations  w . urienu 

belonging  to  the  temple  begun  by 
Uon  of'  which  ditlered  l - 

I ture.  In  ISOS  the  penbolo.  of  the  tend  ^ the 
without  important  results  it  «*  * jWed  by  Ua 
stability  of  tin;  columns  has  not  0|hcI  wu»uis 

oi*rations.  Numerous  Roman  moa|  |if 

had  already  been  found  tn  the  a jj  mg^  Escalation* 

over  which  the  “city  of  Hadnan  - ^ y[uw-Ksi  RJ 

round  the  monument  of  1 htlopapp  ^ ,be  i-arrel 

showed  tbit  the  structure  was  ,ht  building. 

: front  still  remaining  being  onlva  p<  jjttle  cn«J“ 

On  the  Acropolis  the  foundatioi  jUR.  during  tlic 

temple  of  Home  and  Augustus  were  ^ 
excavations  of  1SS5-SS  : the  temp  * la  imeeip*1*® 

end  had  a fwristylc  of  nine  Ionic  «•  «' “ Yhe  «a«tem“>t 
in  bronxe  letters,  attached  in  a-  ■ -ftljlv  p.-ccrenci  hr 
trave  of  the  Parthenon,  has  been  su-  _ ~*nd  tb 
E.  Andrews  of  tbe  American  school 


Tk,Ctle?wS1* 


an  8CUW1.  --  i™* 

nails  by  which  they  were  fastened  jj*”  . J CIU,iJc-ii  fi* 
! an  accurate  observation  of  the 


Digiti. 
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apj^ntly  records  the  em-tion ^^’moItLe^by'lhe  ^ i* "’J 1 > 
AtliLUKins  in  honour  of  the  emperor  Nero.  ^iSr1^  _* "I"1'  ™ -tnicture,  u ,1™,!  ((  mivhfo'ctura* 


The  Parthenon  eeca|Hs]  without  serious'  injury  from  the  S.rirno.'?,*  uL»„' T'?''  *irabi'^ 

earthquakes  of  1884.  A picro  of  one  of  the  drum.,  ,.f  8 j K 351? % T^’ 
rolnmn  on  the  north  side  fell  to  .the  ground  tbs ,m«t  ^u/;  SiSSEM  t11m2S'  U 


Statt  of  the  • • , ■ -—  p-s>wuv 

Pmnbcmon.  luld  a portion  of  one  of  the  Mocha  in  the  archi 
t rave  of  the  opiathodomos.  Thest*  injuries,  how* 
ever . fortunately  attracted  attention  to  the  condition  of  the 
budding.  A rommittee  eompose.1  of  Greek  and  foreign 
architects  was  a] pointed  to  superintend  the  necessary 
ro|siirs,  and  the  opinion  of  three  distinguished  authorities, 
Joseph  1 )urm,  I,.  Magne,  ami  P.  C.  Penrose,  was  invited.  It 
was  wisely  ilecided  to  abstain  from  any  attempt  at  restora- 
tion and  only  to  employ  new  material  when  necessary  for 
the  preservation  of  the  existing  remains.  The  repair*  were 
liegun  in  1896  under  the  supervision  of  the  Greek  architect 
Balanos.  It  was  found  that  several  of  the  blocks  in  the 
architrave  of  the  opiathodomos  were  in  a very  defective 


; the  propc„  „f  excavation.  They  are  ad.mrai.lv  .rraLol  and  tlVe 

remnants  of  ancient  art  whidt  they  contain  have  forta- 

nately  «M»|»«I  injudicious  restoration.  The  National  •w“*eo‘»*. 
iluscntn,  erra-ted  in  1M«,  is  eapccially  rich  in  arrhaic  Kn|,„url., 
and  in  sepulchral  nnd  votive  reliefs.  A coI7  of  tlio  liialumcnos  of 
I olych-ittu  from  Deloa  and  temple.scnlpturvs  from  Epidaimts  an.i 
j the  Artpve  Heneon  ar*  among  the  more  not.Mo  iu 
acquisitions.  It  <h»  !»»«*•.  the  famous  collection  of  prehistoric 
anUqnitus  found  by  Sdiliemann  at  Tinrn,  and  lly.cn*  Jtbr 
Mycen«n  objo  ta  discovered  at  Nanpfia and  in  Attica,  aa  veeh 
as  the  still  whir  remains  elevated  by  Tanuntas  in  the  Cyclades 
and  by  the  British  School  at  Fhvkkope  in  Melos ; terra  cottis  from 
r.snagra  and  Asia  Minor  ; bronies  from  Olympia,  Delphi,  and  elae- 
where,  and  nnmerona  painted  vanes,  among  th..rn  tlie  unequalle.1 
•bite  IflyOu i from  Athens  and  Krvtriv  The  Erigranliical  jV... 

ilttniim  nn  immstioA  sii.sv.l...  „f  V ' . . . 


condition,  probably  owing  to  the  action  of  fire  at  some  rewt  ?,5nfli,‘8  a?  {"SSS*  nu“ll,er  t,r  iu*riptions  arranged  by  II.  G. 
time.  One  of  these,  which  supported  two  slab,  of  tho  j !A'lnl‘,°'l.A'.v'■1Llll,J.^,'  of  tll<!  Atiatrian  lMtllnte.  The  Acropolis 
Panatherutic  friexe,  ha,  I*  replLd  by  new  marble,  ami  1 if 

ii*aK.  AruuM  “ ~ 1 ‘ 1 '*  found  on  th«  Acropolis  ; lure,  too,  are  some  fragments  of  the  t^di. 

mental  statues  of  the  Parthenon  and  several  reliefs  from  its  fne-zc 
as  well  as  the  slabs  from  the  balustrade  of  tbo  temple  of  Nike  Tlio 
I olytachnic  Institute  cont-uns  a museum  of  interesting  objects  con- 
nected with  modern  Crock  life  and  history.  In  the  Acader; 


the  delicate  operation  of  removing  and  readjusting  the 
sculptured  slabs  has  been  successfully  carried  out.  Others 
of  the  blocks  have  been  carefully  pieced  as  well  as  some  of 

the  capitals  of  the  inner  row  of  columns.  The  broken  I ....  .„u  wmmJi  m w,  Aaa  ,B  , 

lintel  of  the  great  western  door  will  l>e  replaced  with  a ral‘»*bl«)  collection  of  wins  superintended  by  Svoruooa.  Of  u»e 
large  new  stone,  and  the  brick  masonry  which  encumbers  |,r*vata  collection*  those  of  SchUcinanu  and  Karapanoi  are  the  most 

the  doorw  " * * ' * * * “ ' 

intermj: 

several  years.  4 s m 

the  upjier  |>urt.s  of  the  building  and  to  fill  thorn  with  cement  0"in*f to  Ul1'  ”«»•>«»  inSiwtivity  of  its  itutittitious,  both  nitivo 


nrav  will  be  removed.  The  operations,  which  were  KlZra  ’"M**  H ?nJ.  from 

. i 1 „ t ...  * . , . * I'ouona.  There  is  a small  museum  of  antiquities  at  the  linens 

>ted  by  the  war  of  189/,  will  probably  extend  over  A museum  of  casts  of  the  Greek  masterpieces  in  foreign  t-ollcctioiia 


It  is  pro|K»sed  to  clean  out  the  crevices  in  >*  mu?l»  »wlcd  for  the  purposes  of  comparative  studv 

v/ike  l.s.lLi: 1 I- 1 1 .L  ...1st  On-itiL' to  this  lillfitlwPK  Biitl  lofiniv  Af  Its.  in.Gbn4M.. 


or  lead,  ipecul  cure  being  bsken  to  prevent  the  percolation  I S dES’  .mdi^  ' 

oi  rum  water.  I he  1 anathemuc  frieze  has  already  suffers!  internAtioiial  seat  of  learning.  TheGrcck  Aixlue<doK,Val  Scleoti/c 

.Society,  founded  in  1S37,  numbers  some  di*tiii£uialnd 
.sch«»laia  among  its  members,  ami  displays  great  autivitv  tut/oas. 


considerably  from  exposure  to  the  weather.  As  the  proposal 
to  remove  the  sculptures  to  a museum  and  to  replace  them 
by  casts  will  hardly  be  entertained,  steps  should  be  taken  to 
protect  them  against  rain  and  also  to  render  them  accessible 
to  close  in.s| lection. 

IL  Moperx  Athens. 

At  the  concluuon  of  the  War  of  Independence,  Athens  was 
little  more  than  a village  of  the  Turkish  type,  the  |»oorly-builc 
The  Modern  kot,Jiw*  clustering  on  tho  northern  and  pastern  sIoihis 
City.  of  the  Acropolis.  The  narrow  crooked  lanes  of  this 

quarter  still  contrast  with  the  straight,  regularly  laid 
out  streets  of  the  modern  city,  which  extemb*  to  the  north  west, 
north,  and  cast  of  tho  ancient  citadel.  The  greater  commercial 
advantages  offered  by  Nauplia,  Corinth,  and  Patras  were  out- 
weighed by  tbo  historic  claims  of  Athens  in  the  choice  of  a 
raptta!  for  tho  ncwly-foundcd  kingdom,  and  the  seat  of  govern- 
ment was  transferred  hither  from  Xauplia  in  1834.  The  new  town 
was,  for  the  most  part,  laid  out  by  the  German  architect  Schauhcrf. 
It  contains  several  square*  and  boulevards,  a Largo  public  garden, 
and  many  handsome  public  and  private  edifi  c*.  A great  number 
of  the  public  institutions  owe  their  origin  to  tho  munificeuce  of 
patriotic  Greek*,  among  whom  Andrea*  Syngro*  and  George 
Avcroff  may  be  especially  mentioned.  Tho  royal  palace,  designed 
by  Gartner,  is  a ta.'t«leas  structure ; attached  to  It  is  a beautiful 
garden  laid  out  by  Queen  Amalia,  which  contaius  a well-preserved 
mosaic  floor  of  the  Roman  period  : the  grounds,  together  with  the 
adjoining  public  garden,  lie  witbiu  the  boundaries  of  the  ancient 
lludrianopolis,  or  .Vor**  Aihma:.  On  the  S.E.  is  the  newly-built 
palace  of  tho  Crown  Prince.  The  Academy,  from  designs  by 
Hansen,  is  constructed  of  Peutelio  marble  iu  the  Iouic  style  : tho 
colonnades  and  pedimeut*  are  richly  coloured  and  gilded,  and  may 

Cerhaps  conwy  some  idea  of  the  ancient  stylo  of  decoration.  Clo/e 
y is  the  University,  with  a colonnade  adorned  with  paintings,  and 
the  Vallianean  Library  with  a handsome  Doric  portico  of  Pentelic 
marble.  The  Observatory,  which  is  connected  with  the  uiiin  rwity, 
•tamls  on  tho  summit  of  tuc  Hill  of  the  Xytuphs  ; like  tho  Academy, 
it  was  erected  at  the  expense  of  a wealthy  Greek,  Barou  Sinn  of 
Vienna.  In  the  public  garden  is  the  Zap[»?ion,  a large  building 
with  a Corinthian  portico,  intended  for  tho  display  of  Greek 
industries;  here  also  is  a monument  to  Byron,  erected  in  189#. 
Tli©  Boulo,  or  lurliaiuent-hou*©,  possesses  a considerable  library.  , 
Other  public  buildings  are  the  Poly  to  hnic  Institute,  built  by  con- 
tributions from  Greeks  of  Epirus,  the  theatre,  the  Arsakeiou  (a  school  1 


in  the  conduct  of  excavation*.  InijwrUnt  researches  at  Epidaunu 
Kleitsis,  kfyeemo,  Amycla-,  and  Rhamnus  may  be  numbered  among 
its  mineijal  undertakings,  in  addition  to  the  complete  exploration 
of  the  Acropolis  and  a ries  of  investigations  in  AtUeua  Rud  Attica. 
The  Kreudi  Ecole  d Alhbvs,  founded  iu  1S4»»,  is  under  the  scion ti ho 
direction  of  the  Acad/mie  (its  Inscriptions  rt  llrfUa  Ltttrxa.  Among 
its  numerous  enterprises  hare  been  the  extensive  and  costly  excava- 
tion* at  Delos  and  Delphi,  which  have  yielded  such  remarkable 
results.  The  monument*  of  Iho  Byzautiue  Epoch  have  latterly 
occupied  a prominent  place  in  its  investigations.  The  German 
ArchaiologitTil  Institute,  founded  in  187 1,  has  carried  out  excavations 
Ut  Thebes,  Lesbos,  Paros,  Athens,  and  elsewhere;  it  has  also  t**»-u 
associated  in  the  great  researches  at  Olvmpin,  Pergamos,  and  Tror, 
and  in  many  other  imjx>rtant  undertakings.  The  British  School, 
founded  in  188fi,  hns  been  unable,  owing  tu  insufficient  endowment, 
to  work  on  similar  lines  with  the  French  and  German  institutions : 
it  has,  however,  carried  out  extensive  excavations  at  Megalopolis 
and  in  Melos,  as  well  as  re  searches  at  Abac,  iu  Athens  (presumed 
site  of  the  Cynosargcs),  in  Cyprus,  and  at  Xanrratu.  It  has 
latterly  taken  jiurt  in  the  exploration  of  Knoooeand  other  inijkortant 
sites  iu  Crete.  The  American  School,  fonudoil  in  1SS2,  is  supported 
by  the  principal  uuiveraitics  of  the  United  State 8.  In  addition  to 
reaearclics  at  Sicyon,  PJatwa,  Kretria,  and  elsewhere,  it  has  under- 
taken two  work*  »f  capital  importance— tlic  excavation  of  the 
Argire  Hcr.vou  and  the  exploration  of  ancient  Corinth.  Au 
Austrian  Archeological  Institute  was  founded  in  1898. 

Notwithstanding  certain  disadvantage*  inherent  in  it*  situation 
the  trade  and  manufactures  of  Athens  have  considerably  increased 
in  recent  years.  Industrial  and  commercial  activity 
is  mainly  centred  at  the  Piraeus,  where  9 cloth  and  ,tt*ui,ry 
cotton  mills,  45  cognac  distilleries,  14  st*am  flour  *od 
mills,  5 aoap  raanu factories  13  shipbuilding  and  Comw*i^* 
engineering  works,  chair  manufactories,  tanneries,  and  a dynamite 
factory  have  been  established  in  recent  years.  The  shipbuilding  ami 
ougine«-ring  trades  are  active  and  advancing.  The  export  trade  is, 
however,  inconsiderable,  aa  the  produce  of  the  local  industries  is 
mainly  absorbed  by  homo  consumption.  Tho  annual  value  of  ex 
ported  cognac  is  about  1,400,000  franc*,  of  ran  bides  about  700, 000 
francs.  Ai  a place  of  imj*>rt,  the  Piraeus  surpasses  Patras,  Syra, 
and  all  the  other  Greek  maritime  towns,  receiving  about  53  percent, 
of  all  the  merchandise  brought  into  Greece.  Tbo  principal  inifiorts 
are  coal,  grain,  manufactured  articles,  and  articles  of  luxury.  Tho 
total  value  of  exports  ia  1891  was  9,207,535  francs  of  imports, 
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55,994.191  franc# ; no  later  figure*  have  been  published.  The 
eu'tom*  rereuue  in  1899  was  IS, 03<J,  425  drachmas.  Tilt  number 
of  ships  entered  and  cleared  in  1893  was  3866  with  a tonnage  of 
3,4)9,895  tons,  of  which  217  with  a toun.igw  of  284,365  tons  were 
British. 

The  Piraeus,  which  had  never  revived  since  its  destruction  by  the 
Homans  in  b.c.  88,  *n  at  the  beginning  of  the  last  century  a small 
fishing  village  known  a*  Porto  Leone.  When  Athens 
became  the  capital  in  1834  the  ancient  name  of  its  port 
was  revived,  and  since  that  time  piers  and  quays  have 
been  constructed,  and  spacious  squares  and  broad  regmar  Klm-t* 
have  been  laid  out.  The  town  now  {kimiokscs  an  exchange,  a largo 
theatre,  a gymnasium,  munieifial  buildings,  and  sevcr.il  hospital* 
and  charitable  institutions  erected  by  private  munificence.  The 
harbour,  in  which  ship#  of  alt  nations  may  be  seen,  a*  well  as  greet 
numbers  of  the  picturesque  sailing  emit  engaged  in  the  coasting 
trade,  is  somewhat  difficult  of  access  to  larger  vessels,  but  will  be 
improved  by  the  construction  of  n w breakwaters  and  dry  docks. 
The  part  and  the  capital  are  now  connected  bv  railway  with  Corinth 
and  the  principal  towns  of  tlic  Uonn : a line  ojwning  up  com- 
munication with  Northern  Greece  and  Thessaly  is  in  process  of 
construction  ; its  crentual  connexion  with  the  Continental  railway 
system  will  greatly  enhance  the  importance  of  the  Piraeus,  already 
otic  of  tin*  most  flourishing  commercial  towns  in  the  Levant. 

The  population  of  Athens  has  rapidly  increased.  In  1834  it  was 
below  5000;  in  1870  it  wm  44,510;  iu  1879,63,374;  in  1889, 
107,251  ; in  1896,  111,486.  The  Piraeus,  which  in 
1834  p.issexsfd  only  n few  hundred  inhabitants,  in  1879 
numbered  21,618  ; in  1889,  34,327  ; in  1896,  43,848. 
The  total  population  of  Athena,  Piraeus,  Pbaleron,  and  tho  suburbs 
is  now  probably  little  short  of  200,000. 

ntBLUKricArUY.— C.  Waciismuth.  DU  Stadt  Athen  im  AlUr- 
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(hum,  vol.  i.  Leipzig,  1874  ; vol.  it  part  i.  Leipzig,  1890. — E. 
Burhouv.  La  vide  ct  Caenpole  <T Atnknss  aur  diverges  /poques. 
Paris,  1877.— F.  C.  PBNBOSR.  Principles  of  Athenian  archUfAnrr. 
London,  1888. — Y.  Guooiornrs.  Geschichts  der  Stadt  At  km  im 
MitUUdter.  2 vola.  Stuttgart,  1889.— J.  E.  Harrison.  Mytho- 
logy ami  monuments  of  ancient  Athens.  I-oiidon,  1890. — E.  CORT1I78 
and  A.  MrLciinorF.il.  SUtdtgeschichle  ivoi  Athen.  Berlin,  1891. — 
If.  Hetzio  ami  If.  BlCmseii.  Paupinias  (text  nnd  commentary), 
vol.  i.  Berlin,  1396. — J.  G.  Frazer.  Pausanias  (translation  and 
commentary).  6 vola.  London,  1898.  (The  commentary  on 
Paasanias’  description  of  Athens,  contained  in  vol.  ii.  with  supple- 
mentary notes  in  vol.  v.,  Is  an  invaluable  digest  of  recent  researches). 
— H.  0MOMT.  Ath.nes  au  XVI L Siecle.  Paris,  1893.  (Plans  and 


views  of  the  town  and  acrojiolis  and  drawings  of  the  sculpture*  of 
the  Parthenon). — J.  H.  Middleton  ai.d  E.  A.  Gardner.  tins 
a, td  drawings  tf  Athenian  buildings.  London,  1900.— W.  JrDUCR. 
Tupographu  twu  Athen.  Munich.  (In  preparation,  forming  vol.  ii 
l«art  ii.  aecond  half,  in  3rd  edition  of  I.  von  Muller’s  Handhud  da 
Mass.  Alterthumsicisscnsehoft.  Tire  cormpomling  Tolume  in  (hr 
edition  of  1889,  by  H.  O.  Lolling,  is  still  or  great  value).  Fur  the 
Acropolis,  sec  A.  Burnt  her.  DU  A kropo!  is  row  Aiken.  Italia, 
1888. — O.  Jahv.  Pausnnue  descriptio  arris  Aihenannn.  llcaa, 
1900.— A.  FcrTWAnoleH.  Masterpieces  of  Greek  seulpturr  (ama* 
dix}.  London,  1S95. — A.  Miuiihufer.  Vcber  die  alien  Burg 
Jktf^ttlwer  in  Athen.  Kiel,  1999.— For  lh*  A. 

Meceeaklis.  Dcr  Parthenon.  Text  and  Pistes.  Leipzig,1671.— 
L.  Mao. he.  Ls  Parthenon.  Pari*,  1895.  -J.  Dr  km.  ImZutani 
der  antiken  ntheniochen  Bauwerke.  Berlin,  1695.— F.  C.  PlNBOSI 
in  Journal  of  Institute  of  British  Architects  for  1697.— N.  M. 
Balanos  in  'E Pqueplt  ryt  Kvfitprjotvt.  Athrnw,  Angust  25, 
1898. — For  the  Dionraiac  Thentre,  A.  E.  Haiuii.  The  Attic 
Theatre.  Oxford,  1889.— W.  DOrepeld  and  E.  Rcnra.  Isa 
(rricchixehe  Theater.  Athens,  1896. — Forth#  “TbwrioR,*' B.  SArza. 
Das  soyenanatc  These  ion.  Leipzig,  1399.— For  tlic  Piraeus,  E.  I. 
ANCELororiXM.  IIcpl  Iln/xuwi  «ai  ri>  Xiptru*  a torn.  AtbfEM, 
1398.— For  the  Attic  Detncs,  A.  MiLCHHorzR.  Cntemekunp* 
iiber  die  Dewnordnung  des  Kleidhenes.  (In  Transactions  c4  Italia 
Academy).  Berlin,  18M.— PaitlT-Wissowa.  RssLKnn/dqddu 
der  Idas*.  . i Iterth  a m*tr issenschuft,  vol.  ii-  2,  article  “ Atitka. 
Stuttgart,  1896.  -For  the  controversies  respecting  th«  Agors,  tta 
Kuncacrumu  and  the  topography  of  the  town  in  general,  stt  Vi. 
DbRPFRLD,  passim  in  Athenxsche  MiUcilungen. — C Wachsmiti. 
“Xeue  BeitrAge  zur  Topographic  von  Athen,”  in  .-fWawfJaspw 
der  Mchsisrhen  Gesellsehafl  der  H'issensehaftm.  UipOZ  ^ 

A.  M ilcbh5fer.  " Zur  Topographt#  von  Athen,"  in  Berlin  IhiioL 
If'oekensrhrifl,  1900,  Noe.  9,  11,  12. -For  the  Byrantiu*  jeriod, 
August  Mommsen.  Athena  Christiana.  Leipzig,  1668.— Periodical 
Literature.  J/ it/heilungen  des  kais.  dntmh.  arch.  InsiituU.  Ath/a*, 
from  1876.  Bulletin  tie  corrcsjwndance  helltnique,  Athens,  fm 
1877.  Tapers  of  the  American  School.  New  York,  1682-1697.  Waaaw 
of  the  British  School.  Tendon,  from  1894.  Journal  of  BdUm 
Stiutie a.  London,  from  1880.  American  Journal  if  Arrsmioff. 
New  York,  from  1885.  Jahrhueh  des  kais.  deulxh  arch,  JsstJnts 
Berlin,  from  1886.  The  best  maps  are  those  in  DU  Kartc*** 
Attlka,  published  with  explanatory  text  by  the  German  Ak“^ 
logical  Institute,  Berlin,  1381.  See  also  Baedeker's  </«***, 

1894  ; If  or  ray 'a  Groces  and  the  Ionian  Islands,  London, 
Guide  Joanne,  voL  L Athtnei  ct  scs  environs,  Pari*,  1396. 


Athens,  a city  in  the  northern  purt  of  Georgia, 
U.S.A.,  and  capital  of  Clarke  county  ; altitude,  680  feet, 
It  unentered  by  several  mil  way  r,  ami  has  extemvive  and 
growing  manufactures,  largely  of  cotton.  It  is  the  site 
of  the  University  of  Georgia  and  of  the  Lucy  Cobh 
Institute.  Population  (1880),  6099;  (1890),  8639; 
(1900),  10,245. 

Atherton,  or  Chowbent,  a township  in  the  Leigh 
parliamentary  division  of  Lancashire,  England,  13  miles 
W.  X.W.  of  Manchester  by  rail.  A new  church  has  been 
built  and  another  rebuilt.  There  is  a volunteer  hall. 
Population  of  urban  district  in  1881,  12,602;  in  1891, 
15,833.  In  1894  part  of  the  township  and  nrhua  district 
was  transferred  to  the  urban  district  of  Leigh.  Popula- 
tion (1891),  ou  area  thus  altered,  13,720;  (1901),  16,211. 

Athletic  Sports. — since  1875  the  number  of 
athletic  meetings  held  throughout  the  United  Kingdom 
has  continued  to  increase,  and  the  number  of  amateur 
athletes  has  become  very  much  greater.  The  most  notice- 
able feature  of  the  increase  during  this  jieritxl  is  that  the 
movement  has  spread  from  the  “ classes  ” to  the  “ masses.’' 
Except  at  the  universities,  public  schools,  and  military 
colleges,  where  running  and  jumping  comiietitions  are 
stril  carried  on  with  the  greatest  rest,  and  retain  their 
TEtSr*-"*  m Lont,on’  whcre  «k®  I^ndon  Athletic 

th  n»T)tl,IU0*H.l0ratlmrt  ,m‘n,WrH  of  ***  standing, 

throughout  tho  rest  of  the  country  the  great  majority  of 

nt  n,eetinglRr°  not  amw»  f««ytho 

Z T , l.“  “ *“  t.ho  ““  or  thirty 

T B ’•  Tlu' f,,mi  ,J(  rompfUtion*  lias  hardly  vario.1  at 


all,  the  competitions  at  what  are  called  athletic  sports,  in 
the  limited  sense  of  the  wonl  “athletic,'’  leing  mnimig 
short,  middle,  and  long  distances,  hurdle  races,  juiujurg 
(high  and  long),  weight* putting,  and  hammer -throwing- 
The  two  last  named  have  been  falling  into  desuetude  Uj 
most  ] *art.s  of  England,  though  still  carried  on  in  ScotttM 
and  Ireland.  A new  feature  is  the  increase  of 
called  steeplechases — i.e.,  long-distance  races  over  bun  ^ 
water  jump*,  and  other  obstacles.  A two- mile  *teq 
chase  was  introduced  into  the  programme  of  the  am®  _ 
championship  meeting  in  1879.  Since  1689  the  W*J 
management  of  the  amateur  chamjuonahip  meeting 
been  in  the  hands  of  a representative  body  called 
Amateur  Athletic  Association.  It  is  divided  into 
branches — a northern,  midland,  and  southern-— * 
general  committee  manages  an  annual  champions  up  uoet’ 
ing,  isaues  laws,  and  governs  the  s]iort  in  tire  same 
as  the  Jockey  Club  governs  horse-racing.  V? 

can  lie  held  without  the  licence  of  this  body,  »bic 

• -|  events- 


;>pors  who  allot  the  starts  m o/amm. 
f an  amateur  adopted  by 


licenses  the  handicap 
The  definition  of 

wide,  and  only  excludes  those  who  have  t'otupt 
money  or  against  a professional  podesti 
similar  bodies  which  work  under  identical 
and 

improVv.  » — . , „,.T  a 

kept  by  the  Amateur  Athletic  Association,  and  a 1 L 
appeuded  lielow.  This  list  is  confined  to  perforn 
done  in  the  United  Kingdom.  ^ 

Another  feature  of  the  progress  of  afhJewc  1 
is  the  growth  of  the  movement  in  the  l ww® 


ruy  or  against  a professional  pedestrian, 
ilar  bodies  which  work  under  identical  rules  in  •- 
Ireland.  The  standard  of  excellent  wntmue- 
jve.  A carefully-tabulated  set  of  British  nvo 
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of  America,  and  particularly  in  tlie  colleges  of  that 
country  (sec  below).  A party  of  American  athletes  took 
part  in  the  English  Championship  meeting  of  1900  and 
won  the  majority  of  the  events,  being  conspicuously 
the  superiors  of  the  Englishmen  in  the  short -distance 
races.  Indeed,  the  American  records  of  every  distance 
up  to  and  including  half  a mile  are  slightly  better  tlian 
the  English.  In  the  longer  distances  the  Englishmen 
sjem  more  tlian  able  to  hold  their  own. 

Except  at  the  universities  all  the  athletic  meetings  in 
England  are  now  held  in  the  summer  months.  During 
the  winter  the  athletes  occupy  themselves  with  paper- 
chases  and  crosscountry  races.  There  are  many  scores  of 
paper  - chasing  clubs  tliroughout  the  country,  and  the 
|K>pularity  of  cross-country  running  seems  to  Lx*  steadily 
upon  the  increase.  The  only  other  remaining  feature  in 
connexion  with  athletic  sports  which  requires  chronicling 
is  the  new  method  of  starting  in  sprinting  or  short- 
distance  races.  The  runner  beads  down  and  rests  his 
hands  lightly  on  the  starting  mark,  and  no  longer  “ toes 
the  scratch. " When  the  pistol  fires  he  pushes  off  from 
his  hands  and  raises  himself  gradually  in  the  first  stride 
or  two.  There  is  no  doubt  tliat  this  is  the  quickest 
method  of  starting,  and  it  is  now  almost  universal. 

Amateur  Athletic  Association  Records. 


Running. 


Nam*. 

R*c«ir1  mmmIo  by 


Yard*,  I 


100 


*120  Iiur. 


200  | 

220 

300 

440  | 

a4l>  Hur. 
600 
aso 

j 1000 

| 13*20 

Ml  lea. 

1 

n 

2 

3 

4 

5 

6 

7 

8 
9 

10 

12 

15 

20 

25 

30 

40 

50 

100 


A.  Wharton  . 

C.  A.  Bradley 
A.  R.  Downer 
R W.  W.vUley 
F.  W.  Cooper 
C.  R.  Thomas 
W.  I*. 

C.  A.  Bradley 
A.  R.  Dovruer 
Godfrey  Shaw 
C.  0.  wood  . 

C.  J.  Monypenny 
E.  H.  Felling 
A.  R.  Downer 
C».  Jordan 
| C.  G.  Wood  . 

H.  C.”l  Tin  ! all 
E.  C.  Hredin . 

T M.  Donovan 
K.  C.  Brodin  . 

K.  J.  K.  Cross 
W.  E.  I.utyens 
Alec.  Nelson  . 

P.  R.  B.icnn  . 

S.  Thomas  . 

W.  G.  George 
S.  Thomas  . 

E.  C.  Willera 
8.  Thomas  . 


W.  G.  George 

ii 

S.  Thomas  < 

G.  Crosslaml . 
G.  A.  Dunning 
A.  Squire* 

G.  A.  Dunning 
J.  E.  Dixon  . 
No  records. 


lU 

151 

14| 

m 

21! 

31! 


57! 
1 li! 

1 5*f 

2 14* 

3 11! 

4 17 
6 5 3} 
9 17| 

14  24 
19  33! 
24  53! 
30  17! 
35  36! 
40  57  f 
46  12 
51  20 
2 43 
22  15§ 
51  54 
33  44 
17  36! 
50  12 
13  26* 


3 July 

1 July 

4 May 

2 July 
2 July 

8 March 
25  March 
28  April 
11  May 

6 July 
i 21  Julv 
t 27  Feb. 

| 28  Sept. 

ii  «»>• 

I 1*5  Match 

25  June 

21  July 
I 20  June 
( 22  Juue 

! 13  June 
10  June 

9 .March 
; 5 July 

26  Aug. 

I 6 July 
13  May 
; 96  April 
i 3 June 
: 10  June 
24  Sept. 

22  Oct. 

i 28  July’ 

| 7 April 


1886 

1S93 

1695 

1698 

1898 

1890 

1882 

1894 

1895 

1895 
1887 

1892 
1889 
1695 

1896  I 
1887 

1887 
1889  | 
1695  J 
1896 

1893  ; 

1888  j 

1 898  | 

1899  | 

1895 

1893  | 
1884 

1894  I 
1894 
1893 
1892 

1884 
1884  I 


22  Oct.  1892 


22  Sept. 
26  Dee. 
2 May 
26  Dec. 
11  April 


1894 
1881  1 
1885  , 
1879 
1885 


I 


Walking, 


Distance. 

Nam*. 

Record  mad*  lqr 

Tin*. 

D.f. 

Mile*. 

H 

M- 

K. 

1 

W.  J.  Sturgcss 

6 

83} 

26  Sent. 

1896 

2 

13 

-<i 

10  Julv 

1-97 

3 

21 

14 

3 Julv 

1897 

i 

28 

ait 

5 

36 

27 

19  Oct 

1895 

» 

43 

s>! 

7 

51 

27 

6 

58 

56 

9 

1 

9 

»n 

3 Oct. 

1696 

10 

1 

17 

38  f 

„ 

11 

1 

25 

53| 

12 

1 

34 

31 

23  Oct. 

1897 

13 

1 

42 

59( 

„ 

14 

J.  Butler 

1 

52 

IS! 

23  Oct. 

2897 

15 

O 

0 

*3* 

16 

2 

9 

39 

„ 

17 

2 

18 

56} 

„ 

18 

2 

28 

52 

„ 

19 

2 

39 

»i 

3 D-c!’ 

1 

Tom  Griffith  . 

2 

47 

52 

1870 

J.  Butler 

2 

49 

26 

23  Oct. 

1897 

21 

2 

59 

m 

,, 

25 

W.  K.  N.  Coaton 

3 

53 

35 

27  Dec. 

1SS0 

30 

4 

46 

52 

,, 

s/t  f 

!.V  W.  Sinclair 

6 

38 

3 

1 1 Nor. 

1879 

40  { 

J.  A.  McIntosh 

7 

1 

44 

a Ort 

1886 

'A  / 

*A.  W.  Sinclair 

8 

25 

as* 

14  Nov. 

1879 

50  { 

J.  A.  McIntosh 

8 

52 

25 

2 Oct. 

1886 

75 

*A.  W.  Sinclair 

14 

10 

0 

27  Ang. 

1881 

1 100 

3 

19 

41 

50 

Time  Record*. 


Event. 

Nam*. 

Record  made  by 

Dlslaoc*. 

Date. 

1 2 hour*’  run  . 

1 hour  walk 
3 hour*’  walk  . 

12 

London  (Westminster 
Clock  Tower)  to 
Brighton  (52}  miles) 
(walk) 

G.  Grassland 
W.  J.  Sturgess  • 
J.  Bntlcr  . 

A.  W.  Sinclair  . 

j-  E.  Knott 

m.  rna. 
20}  ... 

8 270 
21  49 
64  180 

H.  X *. 

8 56  44 

22  Sept  1894 
19  Oct.  1695 

23  Oct.  1697 
27  Aug.  1881 

10  April  1897 

Odd  Event*, 

Event. 

Nam*. 

Record  made  by 

instance- 

Date. 

1 Iligh  jump 
Pole  jump  > 

Long  jump  4 
Putting  the  shot  (16 
lb) 

Throwing  the  ham- 
mer (lOtb) 

P.  H.  Leahy 
It.  I).  Dickenson . 
W.J.M.  Newburn 
D.  Horgau . 

rr.  tx. 
6 4J 
11  9 
21  0} 
46  5} 

6 Sept  1898 
1891 
16  July  189S 
15  Aug.  1891 

T.  F.  Kelly 

151  11 

25  July  189S 

Uniud  Stata. — The  American  adopted  all  his  sports, 
except  base -ball,  from  the  English  ; but,  as  in 
the  case  of  American  political  institutions,  while  the 
origins  have  been  English  the  genins  of  the  i*ople  has 
determined  the  lines  of  development.  All  forms  of 
athletic  contests  tend  in  America  to  become  shorter 
and  more  intense.  The  national  game  of  base  ball,  for 
instance,  is  nervous  and  rapid  in  its  movement,  as 
compared  with  cricket  A bose-ls.il  contest  .«  decided 
in  two  hours,  as  against  the  day  or  more  required  for 
a irame  of  cricket : and  instead  of  the  two  long  innings 


4 Himllt;  race  on  ffr***.  over  ten  3 ft.  hurdles  not  has  tlien  thirty 
yinl*  apart. 


* In  matches  against  time. 

i P.  O'Connor  jumped  24  ft.  Ill  at  Kilkenny.  I5lh  July  Wi. 


* 

\ 

* 

i 

I 


* 
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there  are  nine  short  innings,  in  the  course  of  which  the 
score  may  be  half-a-dozen  times  reversed.  Again,  in 
American  football,  which  developed  from  the  Rugby 
Union  game,  the  contrast  ia  equally  striking,  the  Amcri-  , 
can  game  having  developed  a thoroughly-planned  and 
dramatic  series  of  manoeuvres  often  of  much  complexity. 
In  track  and  field  athletics  the  j>erformance.s  of  Americans 
are  as  excellent  in  all  contests  requiring  a single  burst  of  I 
nervous  enemy,  such  as  sprinting,  hurdling,  and  jumping, 
as  those  of  English  athletes  are  in  the  longer  runs.  It  ; 
was  not  until  shortly  before  the  Civil  War  (1801-05)  that 
there  seemed  to  spring  up  something  of  athletic  interest 
in  America  —boating  being  almost  the  only  sport  which  ■ 
until  that  time  possessed  any  rules  and  jiermanent  organi- 
zations, But  the  |ieriod  of  the  war  interrupted  what 
might  have  been  a speedy  development  along  English 
lines.  After  peace  was  established,  athletics  appeared  to 
take  root  onco  more,  and  in  the  succeeding  decade  (1870- 
79)  there  was  a rapid  increase  in  general  organization  and 
interest.  Rowing,  which  had  been  less  interrupted  during 
the  war,  and  had  had  a longer  existence  than  the  other 
sports,  came  once  more  into  prominence,  and  especial  j 
interest  was  added  by  the  inter-collegiate  regattas  and  by  | 
the  centennial  races  (1876).  Football  was  still  in  a 
chaotic  stage,  but  the  year  1876  saw  the  inauguration  of 
the  Rugby  Union  rules,  and  with  them  the  beginning  of  | 
football  as  it  is  played  to-day  in  the  United  States. 
Base-hall  had  for  some  half-dozen  years  been  decidedly 
successful  in  the  colleges,  and  among  both  amateurs  and 
professionals  outside.  Track  athletics,  which  had  hitherto 
been  only  incidental  to  college  boat- racing,  had  now  made 
an  independent  place  for  itself.  Thus  in  1876  the  four 
principal  American  sports  had  begun  to  push  forward 
along  the  lines  which  were  followed  during  the  next 
quarter  of  a century. 

In  rowing,  since  the  introduction  of  eight-oared  shell 
racing  over  a four-mile  course,  there  has  been  but  little 
variation,  this  distance  and  this  number  of  oars  proving  ! 
the  most  satisfactory.  Upon  several  occasions  there  has  ! 
been  an  agitation  in  favour  of  shortening  the  dislauce  or  j 
of  altering  the  methods  in  one  way  or  another,  but  the  ' 
movement  has  not  met  with  more  than  temporary  favour. 
Iu  football  the  growth  has  been  most  rapid  and  most  dis- 
tinctly American  —though  here  the  rules  adopted  originally 
were  those  of  the  Rugby  Union  —and  at  first  there  was  no 
legislation  save  where  the  rule  failed  specifically  to  cover 
a disputed  point,  and  where  there  was  only  tradition  to  be 
relied  upon.  But  with  the  growth  of  the  game  rule-  , 
making  became  necessary,  and  the  inventive  genius  of  the 
American  player  «levelo|»etl  special  “plays ’'and  formations 
until  now  the  game  is  almost  as  distinctly  American  as 
b.ise-tiall.  Track  athletics  bail  a very  small  beginning, 
but  was  taken  up  by  an  increasing  numlier  of  colleges ; 
more  events  wore  added,  and  greater  interest  was  dcvelo|ied, 
until  it  grew  in  the  last  twenty  years  of  the  19th  century 
into  a wcU-cquip|n-d  and  permanent  brunch  of  amateur  1 
sport.  In  fact,  there  is  no  branch  which  has  as  much  , 
strength  among  athletic  clubs  outside  the  colleges  ' 
as  tmek  athletics.  The  new  sports  since  1875  are 
bicycling,  tennis,  and  golf,  together  with  the  minor 
sj*orU  of  basket  ball,  hockey,  and  jtolo.  Tennis  has  i 
l»°th  waxed  and  waned  in  the  same  period,  but  is  now  ; 
once  more  gaining  in  i*opulurity,  and  bids  fair  to  secure 
and  maintain  a |>crnmuent  place.  Golf  has  withdrawn 
uni! iv  from  the  tennis  ranks,  and  is  probably  as  widely 
engaged  in  today  as  any  sjKjrt  in  the  countrv,  largely 
owing  to  the  tact  that  it  can  be  played  by  individuals  who 
have  passed  the  age  for  the  more  violent  athletic  s.iorts 
Iu  the  country  at  large  the  ]«rcentage  of  men  who 
engage  in  athletic  pastimes  has  been  almost  inappreciable 


Professional  sjiort  is  limited  to  leagues  of  baje-ball  teams 
representing  the  great  cities ; and  the  main  cultivation  of 
amateur  q*>rt  outside  the  universities  is  in  the  great  athletic 
clubs  which  ure  now  to  bo  found  iu  many  of  the  large  cities. 
These  clubs  differ  from  such  organizations  as  the  Loodot 
Athletic  Club  in  that  they  maintain  large  dub-bout*:*, 
which,  in  addition  to  expensively  equipped  gymnasiums, 
have  luxurious  lounging  rooms,  billiard  rooms,  ami  marble 
swimming  baths.  The  ruling  spirit  is  social  rather  tluu 
athletic.  They  have  been  strongly  influenced  by  university 
Sportsmen  and  sports,  but  the  university  element  has  never 
been  dominant.  The  sports  most  successfully  pursued  arc 
track  and  field  athletics.  Those  sports  which  require  more 
extensive  organization  and  preparation,  such  as  base-tall, 
footlxall,  and  rowing,  are  practised  with  indifferent  success. 
The  oldest  and  most  characteristic  development  of  qwrt 
has  been,  as  in  England,  in  the  universities  but  even  the 
jjercentage  of  men  engaged  has  uot  been  large.  Where** 
in  England  almost  80  per  cent.  of  the  undergrade** 
engage  in  some  athletic  |wstimc,  the  percentage  of  Ameri- 
can undergraduate  athletes  had  not  until  the  dmaag 
decades  of  the  19th  century  exceeded  20;  and  mu  iu 
those  universities  in  which  athletics  are  most  enthusi- 
astically pursued,  the  jiereoiitage  is  not  yet  even  40.  Thi* 
is  in  jwrt  due  to  the  intensity  characteristic  of  s|*>rti,  and 
in  part  to  the  lack  of  that  athletic  rivalry  within  the  uni- 
versity, and  the  consequent  multiplication  of  contents 
which  is  afforded  in  England  by  the  division  of  the  uni- 
versity into  colleges.  Whereas  an  English  varsity  crew  is 
content  to  row  together  for  a month  or  two,  the  candidates 
for  an  American  crew  that  is  to  race  in  July  usually  train 
in  a gymnasium  through  the  greater  jwxrt  of  the  preceding 
winter.  And  whereas  in  England  football  teams  rely  on 
practice  games  and  a few  informal  “squashes,  1411  Ameri- 
can team,  in  addition  to  one  or  two  practice  games  a week, 
works  bard  every  afternoon  in  developing  complicated 
“ plays  ” and  in  perfecting  team  work. 

The  methods  of  training  and  the  spirit  of  .q*>rt.*ni*n- 
ship  have  shown  a very  characteristic  development,  y1 
imrtly  to  the  extremes  of  the  climate  and  the  «***»*£ 4,1 
nervous  tension  induced  by  it,  and  pertly  to  the  t ' 
more  general  participation  in  sjx>rt«,  the  training 
become  in  all  instances  more  elaborate  and  more  tuoro% 
than  in  England,  and  the  winning  of  athletic  wtonc*  a 
considered  of  more  importance.  Rivalries  have*  wen. 
still  are,  of  great  intensity.  At  the  same  tune  the  « e 
spirit  has  run  into  grave  excesses.  All  college  tcanw  i 4 

at  one  time  or  another  been  under  strong  awl  we  " 
suspicion  of  inducing  athletes  to  play  for  them  >y  iu1Fa 
means.  Excessive  jiartisaiibhip  has  involved  cx 
training,  crafty  diplomacy  in  arranging  game*,  w . 
erv.  All  of  the  objectionable  features  have  been  ,nt€  " 
tied  by  the  fact  that  the  great  games  have  often  ™'u  ' 
in  the  cities,  where  they  are  apt  to  take  on  the  0 . 

of  public  gladiatorial  contests.  In  the  closing  1 
the  19th  century  a marked  reaction  Is  gau.  T 1*  * 

attending  university  sports  gave  occasion  for  a I?  . 
protest  against  all  forms  of  un»|*ort»nuuis  up,  c_ 
members  of  the  university  faculties  now  oxerei^ 
and,  iu  many  cases,  a wire  suj«ervisron.  Exe<}( ' -y 

sioual  instances,  for  which  individuals  only  are  ^ 

the  representatives  of  the  eastern  universities  ai^ 
in  the  full  sense  of  the  word  ; and  iu  the  w*  ‘ ,, 

silica,  where  the  development  of  sports  was  ver  ^ 
and  was  attended  by  flagrant  abuse,  wise  *.  ^ 

The  spirit  of  moderation  iuw  been  strouglva  V 'of 
alrandonmcnt  of  the  old  league  championship*  ^ 

indejiendent  meetings  between  one  college  an  au° 
this  practice  in  turn  tends  to  limit  inter-nnive  7**“ ^ 
to  university  grounds.  The  rapid  increase,  m 


Digiti; 


ATHLON  E — ATLANTA  767 


the  popularity  of  minor  sport*  ha*  drawn  ever-increasing 
numbers  of  men  into  active  competition,  ami  there  is  a 
strong  tendency  to  develop  contests  within  the  university. 
On  becoming  more  general,  the  athletic  spirit  ha*  become 
less  intense.  Though  American  sport*  will  doubtless 
always  retain  the  peculiar  strenuousnese  of  the  American 
character,  the  influence#  controlling  them  are  becoming 
more  and  more  representative  of  the  beet  spirit  in  American 
life. 

The  American  amateur  records  for  the  events  meet  commonly 
com  lifted  for  in  track  and  field  athletics  arc  as  follows : — 

Kuuning,  100  yards 9| 


„ At  ,,  I 

„ 830  1 min.  53*  fl 

„ 1 mile 4 „ 15}  „ 

,,  3 miles 14  „ 24  „ 

Walking.  1 mile 6 ,,  29§  „ 

H unites,  120  yards  (five  hurdles,  3 ft.  6 in.  high)  15|  ,, 

M 220  ,,  (ten  hurdler,  2 ft.  6 in.  high)  23j?  „ 

J urn  [ling,  standing  high,  without  weights  . . 5 feet  4 inches 

„ running  high,  without  weights  . . 8 ,,  5*  ,, 

„ miming  long,  without  weights  . . 24  ,,  7|  „ 

Pole  vault  for  height 11  „ 10J  „ 

Throwing  the  hammer,  10  IT>.  bead  (thrown  by 

both  hands  from  a mark  ; handle  4 feet  long)  113  „ 11  „ 

Ditto  from  circle  ......  175  ,,  4j  ,, 

Putting  the  shot,  16  lb 47  ,, 

(w.  c*.) 

At h lone,  a market  town  and  urban  sanitary  dis- 
trict  in  the  county  of  Westmeath,  province  of  Leinster, 
Ireland,  on  both  side*  of  the  river  Shannon,  76  miles 
west  of  Dublin  by  rail.  It  ceased  to  be  a [larliamcntary 
borough  in  1885.  In  1898  the  jiortion  situated  in 
Itoscommon  was  added  to  Westmeath.  A woollen  mill 
has  been  recently  established,  in  addition  to  the  already 
existing  factorv.  Population  (1881),  6755;  (1891), 
6742;  (1901),  6617. 

Athol,  a town  of  Worcester  county,  northern  Massa- 
chusetts, U.S.A.,  having  an  area  of  35  square  miles.  Its 
surface  is  quite  irregular  and  hilly.  The  village  of  Athol 
is  on  the  Miller  river,  at  an  altitude  of  556  feet,  and  is 
entered  by  two  railways,  the  Boston  and  Albany  ami  the 
Fitchburg.  The  plan  of  the  village  is  quite  irregular. 
Athol  was  incorporated  in  1762.  Population  (1880), 
•1307  ; (1890),  6319  ; (1900),  7061. 

Athos,  the  most  easterly  of  three  peninsulas  of 
Turkey  in  Europe,  projecting  at  it*  south- western  ex-  t 
treinity  into  the  .Egeun  Rea.  The  north-western  border  ( 
is  about  50  miles  S.E.  of  Salonica,  to  which  there  is  a ! 
bridle-jwvth.  The  ]*euinsula  takes  its  name  from  Mount  ! 
Athos  (6350  feet),  the  extreme  summit  of  a chain  of  ^ 
heights  occupying  the  peninsula ; and  on  account  of  the 
number  of  religious  houses,  now  totalling  about  1000,  it 
is  also  known  as  “the  Holy  Mount”  None  but  male* 
are  allowed  access  to  the  peninsula,  and  all  the  inhabitants 
are  Christians,  with  the  exception  of  one  Turkish  officer. 
The  recluses  number  about  9000,  with  3000  servants. 

Authorities. — Rilet.  Athos.  or  the  Mountain  of  the  Monks. 
London,  1337. — Brock hac».  DU  Kttnd  in  den  Athw-KHMern.  j 
Leipaic,  1391.— Lam  hr  o*.  Cttfalogne  of  the  Greek  Manuscripts  on 
M^nt  Athos.  Cambridge,  voL  i..  1895.—  Menu.  IH t Ha  it}* *r- 
kutulenf&r  die  Gtechichle  tier  Athos- Kldrtcrn.  Leipsie,  1394. 

Atkinson,  Major  the  Hon.  Sir  Harry 
Albert,  K.C.M.G.  (1831-1892),  British  colonial 
statesman  ; prime  minister  and  Speaker  of  the  legislative 
council,  New  Zealand  ; was  born  at  Chester  in  1831,  and 
in  1855  emigrated  to  Taranaki,  New  Zealand,  where  he 
became  a farmer.  In  I860  the  Waitara  war  broke  out,  | 
and  from  its  outset  Atkinson,  who  had  boon  selected  as  a | 
captain  of  the  Now  Plymouth  Volunteers,  distinguished  | 
himself  by  his  contempt  for  appearances  and  tradition,  [ 


and  by  the  practical  skill,  energy,  and  courage  which  lie 
showed  in  leading  his  Forest  Rangers  in  the  tiresome 
and  lingering  bu*h  warfare  of  the  next  live  years.  For 
this  work  he  was  made  a major  of  militia,  and  thanked 
by  the  Government.  Elected  to  the  house*  of  repre- 
sentatives in  1863,  he  joined  Sir  Frederick  Weld’s  ministry 
at  the  end  of  November  1864  as  minister  of  defence, 
and,  during  eleven  months  of  office,  was  identified  with 
the  well-known  “self-reliance”  policy,  a proposal  to 
dispense  with  imperial  regulars,  and  meet  the  Maori 
with  colonials  only.  Parliament  accepted  this  principle, 
but  turned  out  the  Weld  ministry  for  other  reasons.  For 
four  years  Atkinson  was  out  of  parliament ; in  October 
1873  he  re-entered  it,  and  a year  later  became  minister 
of  lands  under  Sir  Julius  Vogel.  Ten  months  later  he 
was  treasurer,  and  Such  was  his  aptitude  for  finance 
that,  except  during  six  months  in  1876,  he  thence- 
forth held  that  post  whenever  his  party  was  in  power. 
From  October  1874  to  January  1891,  Atkinson  was  only 
out  of  office  for  about  five  years.  Three  times  he  was 
premier,  and  he  was  always  the  most  formidable  debater 
and  fighter  in  the  ranks  of  the  Conservative  opponents 
of  the  growing  Radical  party  which  Grey,  Stout,  and 
Ballanoe  led  in  succession.  It.  was  he  who  was  mainly 
responsible  for  the  abolition  of  the  provinces  into  which 
the  colony  was  divided  from  1853  to  1876.  He  repealed 
the  Ballance  land-tax  in  1879,  and  substituted  a property- 
tax.  He  greatly  reduced  the  cost  of  the  public  service  in 
1880,  and  again  in  1888.  In  both  these  years  he  raised 
the  customs  duties,  amongst  other  taxi**,  and  gave  them 
a quasi-protectionist  character.  In  1880  he  struck  10 
per  cent,  off  all  |>ublic  salaries  and  wages;  in  1887  he 
reduced  the  salary'  of  the  governor  by  one- third,  and  the 
pay  and  number  of  ministers  and  members  of  parliament. 
By  these  resolute  steps  revenue  wo*  increased,  expenditure 
chocked,  and  the  colony’s  finance  reinstated.  Atkinson 
was  an  advocate  of  compulsory  national  assurance,  and  the 
leasing  as  opposed  to  the  selling  of  crown  lands.  Defeated 
in  the  general  election  of  December  1890,  he  took  the 
appointment  of  Speaker  of  the  legislative  council.  There, 
while  leaving  the  council  chamber  after  the  sitting  of 
28th  June  1892,  he  was  struck  down  by  heart  disease, 
and  dieil  in  a few  minutes.  Though  brusque  in  manner, 
and  never  jxipular,  he  was  esteemed  as  a vigorous,  upright, 
and  practical  statesman.  He  was  twice  married,  and 
had  seven  children,  of  whom  three  sons  ami  a daughter 
survived  him.  (w.  p.  n.) 

Atlanta,  the  largest  city  of  Georgia,  U.S.A.,  capital 
of  the  state  and  of  Fulton  county.  It  is  situated  in  the 
northern  part  of  the  state,  in  33  45'  N.  lat.  and  84”  24' 
W.  long.,  at  un  altitude  of  1050  feet  Its  mean  annual 
temjie  future  is  62a,  and  the  annual  rainfall  is  45  inches. 
The  city  is  regularly  laid  out,  is  divided  into  seven  wards 
is  supplied  with  water  by  the  Holly  pumping  system,  and 
is  well  drained  ami  paved.  It  is  one  of  the  principal 
railway  centres  of  the  south,  being  entered  by  six  rail- 
way*, the  Atlanta  and  West  Point  4he  Central  of  Georgia, 
the  Georgia,  the  Seaboard  Air  Line,  the  Southern,  and  the 
Western  and  Atlantic,  which  meet  at  a union  dejwt 
Amongst  several  institutions  for  higher  education  are  the 
Atlanta  Baptist  College,  Atlanta  University,  Morris  Brown 
College,  and  the  State  Normal  School  of  Technology.  Of 
its  news[«a|iera  the  Atlanta  Constitution  is  well  known 
throughout  the  Union.  Among  the  many  fine  buildings 
of  the  city  the  State  Capitol,  erected  at  a cost  of 
$1,000,000,  should  be  mentioned.  Atlanta  is  probably 
the  most  progressive  city  of  the  south,  having  made  vast 
strides  during  the  |*ost  generation.  In  1890  it  hail  410 
manufacturing  establishments  of  all  kinds,  employing 
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$9,500,000  of  capital,  and  8684  persons.  Chief  among 
these  were  cotton  manufactories,  in  which  $1,900,000  were 
invested,  and  foundries  ami  machine  shops,  with  nearly 
$1  ,000,000.  Lumb  r and  furniture  factories  are  also  of 
great  importance.  The  assessed  valuation  of  property, 
real  and  persona),  was,  in  1899,  $52,240,058,  the  tax  rate 
$21.60  per  $1000,  ami  the  indebtedness  of  the  munici- 
pality $2,808,910.  The  death-rate,  23’01  per  1000,  is 
enhanced  by  the  large  proportion  of  negroes  among  the 
population.  Since  the  Civil  War,  which  practically 
destroyed  it,  the  city  lias  grown  with  great  rapidity. 
Population  (1880),  37,409;  (1890),  65,533;  (1900), 
89,872,  of  whom  2531  were  foreign-born  and  35,912  were 
n?groe*. 

Atlantic,  capital  of  Cass  county,  Iowa,  U.&A., 
situat'd  on  the  East  Nishuabotna  river,  at  the  intersection 
of  the  Chicago,  Ibwk  Island,  ami  Pacific  railway  with  a 
branch  of  the  Chicago,  Burlington,  and  Quincy  railway. 
Population  (1890),  4351 ; (1900),  5046. 

Atlantic  City,  a city  of  Atlantic  county,  New 
Jersey,  U.S.A.,  situated  in  39*  22'  N.  lat.  and  74“  26' 
W.  long.,  on  a saml-bur  running  parallel  with  the  coast, 
and  saturated  from  the  mainland  by  a strip  of  marsh 
about  five  miles  in  breadth.  The  city  is  but  slightly 
elevated  above  tide-level,  is  regularly  laid,  and  is  divided 
into  four  wards.  Water  is  supplied  by  pumping,  the 
water- works  being  privately  owned.  It  is  a popular 
seaside  resort  both  in  summer  and  winter,  esjiecially 
with  dwellers  in  Philadelphia,  with  which  city  it  is 
connected  by  two  railways,  the  Atlantic  City  (Phil- 
adelphia and  Reading  system)  and  the  West  Jersey  and 
S ashore  (Pennsylvania  system).  It  is  a city  of  hotels 
and  boarding-houses,  and  in  the  summer  season  has  a 
large  (hating  population,  estimated  at  100,000.  The  first 
settlement  was  made  about  1783,  ami  the  place  received 
a city  charter  in  1852.  Population  (1880),  5477  ; (1890), 
13,055;  (1900),  27,838. 

Atlantic  Ocean. — The  Atiantic  Ocean  forms  a 
belt  of  water,  roughly  of  an  $-shai*»,  between  the  western 
©oasts  of  Europe  and  Africa  and  the  eastern  coasts  of 
North  and  South  America.  It  extends  northwards  to  the 
Arctic  lUnin  and  southwards  to  the  Great  Southern  Ocean, 
fror  purjKws  of  measurement  the  polar  boundaries  are 
tak'-n  tx>  bo  the  Arctic  and  Antarctic  circles,  although  in 
discussing  the  configuration  and  circulation  it  is  impos- 
sible to  adhere  strictly  to  these  limits.  The  Atlantic 
Ocean  consists  of  two  characteristic  divisions,  the  geo- 
graphical equator  forming  a fairly  satisfactory  line  of 
division  into  North  and  South  Atlantic.  Thu  North 
Atlantic,  by  far  the  best  known  of  the  main  divisions  of 
the  hydrosphere,  is  remarkable  for  the  immense  length 
of  its  cuast -line  and  for  the  largo  number  of  enclosed 
seas  connected  with  it,  including  on  the  western  side  the 
Caribbean  Sea  and  Gulf  of  Mexico,  the  Gulf  of  St  Law- 
ronco,  and  Hudson  Bay,  and  on  the  eastern  side  the 
Mediterranean  and  Black  Sea,  the  North  Sea,  and  the 
Baltic.  The  North  Atlantic  is  connected  with  the  Arctic 
Banin  by  four  main  channels:  (l)  Hudson  Strait,  about 
60  miles  wide,  communicating  with  the  gulfs  and  straits 
of  the  North  American  Arctic  nrehijielago ; (2)  Davis 
Strait,  idiom  200  miles  wide,  leading  to  Baffin  Bay;  (3) 
D'  tmutrk  Strait,  between  Greenland  and  Iceland,  130 
lines  wide;  and  (4)  the  “Norwegian  Sea,”  about  400 
miles  widr*  • 


miles  wule,  extending  from  Iceland  to  the  Karoo  Islands, 
1 . 1 Shetland  Islands,  and  the  coast  of  Norway.  The 
t i of  the  North  Atlantic  in  lat.  G0“,  approximately 
“ '"Wk.  up  into  the  branches  jurt  named,  is  nearly 

“'"t ; i?  "\mn'  Ut-  50  N-  'f  Ireland 

and  Newfoundland  approach  to  lioO  miles;  the  breadth 


tiled  increases  rapidly  to  lat.  40’  N,  and  attai&K  it* 
maximum  of  4500  miles  in  lat.  25'  N. ; farther  south  the 
minimum  breadth  is  reached  between  Africa  and  Sooth 
America,  Cape  Palmas  being  only  1600  mile*  distant  from 
Caj»e  St  Roque.  In  marked  contrast  to  thia,  the  Sooth 
Atlantic  is  distinguished  by  great  simplicity  of  ccost-line ; 
inland  seas  there  are  none,  and  it  attains  its  gntitwt 
breadth  as  It  merges  with  the  Southern  Ocean;  in  Ut. 
35’  S.  the  width  is  3700  miles. 

Thu  total  area  of  the  North  Atlantic,  not  counting 
inland  seas  connected  with  it,  is,  according  to  Karaucj, 

36.438.000  square  kilometres,  or  10,588,000  square  miles; 
including  tho  inland  seas  the  area  is  45,641,000  square 
kilometres,  or  13,262,000  square  miles.  The  area  of  the 
South  Atlantic  is  43,455,000  square  kilometre?,  or 

12.627.000  square  miles.  Although  nnt  tbe  most  extenwtt 
of  the  great  oceans,  the  Atlantic  hius  by  far  the  largest 
drainage  area.  The  “ long  slopes  ” of  the  continent?  cd 
both  sides  are  directed  towards  the  Atlantic,  wli.ch 
accordingly  receives  the  waters  of  a large  proportion  of  the 
great  rivers  of  the  world,  including  the  St  lawrencc,  the 
Mississippi,  the  Orinoco,  the  Amazon,  the  rivers  of  the  la 
Plata,  the  Congo,  the  Niger,  the  Loire,  the  Rhine,  the  Elbe, 
and  the  great  rivers  of  the  Mediterranean  and  the  Baltic. 
Murray  estimates  the  total  area  of  land  draining  to  the 
At  Untie  to  be  13,432,000  square  miles,  or  with  the  Antic 
urea  nearly  20,000,000  square  miles,  nearly  four  time?  the 
area  draining  to  the  Pacific  Ocean,  and  almost  precisely 
four  times  the  area  draining  to  the  Indian  Ocean.  Murray? 
calculations  give  the  amount  of  precipitation  received  on 
tiiis  area  at  15,800  cubic  miles  annually,  anil  the  river 

) discharge  from  it  at  3900  cubic  miles,  , 

The  dominant  feature  of  the  relief  of  the  Atlantic  om® 
is  a submarine  ridge  running  from  north  to  south  from 
about  lat.  50’  N.  to  iat.  40°  8.,  almost  exactly  in  PfW(/a/ 
the  central  line,  and  following  the  8-sha|«e  of  the 
' coasts.  Over  this  ridge  the  average  depth  is 
about  1700  fathoms.  Towards  its  northern  end  the  ridge 
widens  and  rises  to  the  plateau  of  the  Azores,  and  in  al"u* 
50“  N.  lat.  it  merges  with  the  “Telegraph  Plateau,  *h:cn 
extends  across  nearly  the  whole  ocean  from  Ireland  in 
Newfoundland.  North  of  the  fiftieth  jwrallel  the  delfts 
diminish  towards  the  north -cast,  two  long  suwnanj*' 
ridges  of  volcanic  origin  extend  north -castaardii  to 
south-west  of  Iceland  and  to  the  laroe  Islands, 
these,  with  their  intervening  valleys,  end  in  a tranters, 
ridge  connecting  Greenland,  through  Iceland  an  ■ 
Faroe  Islands,  with  North-western  Scotland  and  m 
| continental  mass  of  Enrojs*.  Tbe  mean  depth  ovtr  ■ 
ridge  is  about  250  fathoms,  and  the  maximum  P 
j nowhere  reaches  500  fathoms.  The  main  basin  oiw 
1 Atlantic  is  thus  cut  ofT  from  the  Arctic  r 

l which  the  area  north  of  the  ridge  has  complete  deep- 
j communication.  This  intermediate  region,  11  11  1 
Atlantic  characteristics  down  to  300  fathom?, 
greater  depths  belongs  more  properly  to  the  . . ^ 

commonly  receives  the  name  of  Norwegian  Sea.  , 

aides  of  the  central  ridge  deep  troughs  extend  sou 
from  the  Telegraph  plateau  to  the  Southern  Ocean, 
deep  water  coming  close  to  the  land  all  the ‘ ^ 

both  sides.  In  these  troughs  the  depth  is  seldom  • ^ 

than  3000  fathoms,  and  this  » exceeded  m * "P  • 
patches  to  which  Murray  has  given  the  name  o j 

In  the  eastern  trough  the  d&P  lie*  ^ 

Biscay  in  20 1 W.  long.,  J fomaro  deep  and  CA wn  . y-do 
north-west  of  Africa,  MoteUy  deep  °ff  “*e  , IT  • 
Islands,  Krtek  deep  off  the  Liberian  coast,  an  > 
deep  off  the  month  of  the  Congo.  The  y l . ■, ,n 

extends  northwards  into  IhiViS  .Strait,  forming  I 
in  the  Telegraph  plateau;  to  the  south  of  - 
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and  Nova  »Scotia  are  Sigttbee  deep,  Thoulet  deep , Libbey 
deep,  and  SuJim  deep , each  of  small  area ; north-east  of  the 
Bahamas  Rares  deep  forms  the  largest  and  deepest  de- 
pression in  the  Atlantic,  in  which  a sounding  of  45G1 
fathoms  was  obtained  (70  miles  north  of  Porto  Rico)  by 
tho  U.S.  ship  Make  in  1883.  Immediately  to  the  south  of 
Nares  deep  lies  the  smaller  Makuruff  dee] > ; and  off  the 
coast  of  South  America  are  Tizard  deep  and  llaveryal  deep. 
South  of  40*  S.  lat.  the  form  of  the  sea-bottom  changes 
considerably  on  account  of  the  eastward  trend  taken  by  the 
alternate  elevations  and  depressions.  Between  the  southern 
extremity  of  South  America  and  Graham  Land,  in  the 
Antarctic,  the  depth  nowhere  reaches  2000  fathoms,  and  a 
plateau  of  less  depth  extends  eastward  to  South  Georgia 


and  the  Sandwich  group.  In  40*  S.  lat.,  40*  W.  long., 
the  3000-fathoms  line  marks  an  offshoot  of  tho  great  Ron 
deepy  which  runs  south-eastwards  to  the  main  depression. 
East  of  this  trough  the  depth  is,  generally,  over  2000 
fathoms,  except  where  a bank,  on  which  Bouvet  Islaud 
stands,  suggests  & south-easterly  prolongation  of  the  main 
central  ridge,  which,  but  for  this,  would  appear  to  end  at 
Tristan  da  Cunha.  From  the  south  point  of  Africa  south- 
eastwards  to  the  Croze t Islands  and  Kerguelen  the  depth 
is  less  than  2000  fathoms,  an  ill-defined  ridge  separating 
the  eastern  margin  of  the  Russ  deep  from  the  main  basin 
of  the  Indian  Ocean  (?.v.) 

The  foundation*  of  our  knowledge  of  the  relief  of  the  Atlantic 
ba*in  may  be  said  to  have  been  laid  by  the  work  of  H.M.S. 
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C'mUenaer  (1873-70,  of  tho  German  ship  Gazelle  (1874-76),  the 
French  expedition  in  the  TravaiHeur  (I860),  and  the  L-S. 
surveying  vessel  BtaU  (1877  end  Ister).  Largo  numbers  of  addi- 
tional soundings  have  been  made  in  reeent  jeers  by  cable  ehiw, 
by  the  expeditions  of  H.S.II.  the  Prince  of  Monseo  end  by  the 
German  Valdivia  expedition  under  Professor  Chun  (1898) , but 
with  the  exception  of  the  last-named  none  of  the  later  worker* 
have  seriously  modified  the  contours  outlined  by  the  Challenger 
and  Gazelle. 

For  tho  volume  of  the  North  Atlantic,  Karstens  gives 
the  value  136,381,000  cubic  kilometres,  or  2 1,362,000  cubic 
miles,  giving  a mean  depth  of  2047  fathoms. 
VmtMaC‘  If  we  include  the  enclosed  seas,  the  North  Atlantic 
depth,  end  lias  a volume  of  150,416,000  cubic  kilometres, 
bottom  or  23,560,000  cubic  miles,  giving  a mean  depth 
depoeite.  of  1800  falhoms>  The  South  Atlantic  has  a 
total  volume  of  164,263,000  cubic  kilometres,  or  25,729,000 
cubic  miles,  giving  a mean  depth  of  2067  fathoms.  The 


following  table,  due  to  Murray,  gives  details  of  the  area  of 
tho  floor  of  the  Atlantic  basin,  and  the  volume  of  water 
resting  thereon,  at  different  levels : — 

Voluron. 

Coble  MU'-*. 

8,S2>3,703 
8,370,611 
9,566,637 
16,616,901 
8,905,287 
690.123 
2,155 

45,707,417 

Mean  depth,  1830  fathoms. 

The  Atlantic  Ocean  contains  a relatively  small  number 
of  islands.  The  only  contiueutal  groups,  besides  some 

S.  I.  — 97 


An-*. 

FattMMM. 

Shuar’-  Mile*. 

Between 

0-  100 

2,907,003 

100-  500 

2,401,482 

500-1000 

1,840,634 

1000-2000 

5,466,015 

2000-3000 

10,926,918 

3000-4000 

1,780,012 

Over  4000 

5,832 

28,384,896 

Digitized  by  Google 


770 


ATLANTIC  OCEAN 


islands  in  the  Mediterranean,  are  Iceland,  the  British 
Isles,  Newfoundland,  the  West  Indies,  and  the  Falkland*, 
and  the  chief  oceanic  island*  are  the  Azores,  Madeira,  the 
Canaries,  the  Cape  Verde  Island*,  Ascension,  St  Helena, 
Tristan  da  Cunha,  and  Bouvet  Island. 

The  greater  jiart  of  the  bottom  of  the  Atlantic  is 
covered  by  a deposit  of  Globigerina  ooze,  roughly  the  area 
between  1000  and  3000  fathoms,  or  atx>ut  60  per  cent,  of 
tho  whole.  At  a depth  of  about  3000  fathoms,  i.e.,  in 
the  14  Deep*,”  the  Globigerina  ooze  gradually  gives  place  to 
red  clay.  In  the  shallower  tropical  water*,  especially  on  the 
central  ridge,  considerable  arena  are  covered  by  Pteropod 
ooze,  a deposit  consisting  largely  of  the  Hindis  of  pelagic 
molluscs.  Diatom  ooze  is  the  characteristic  deposit  in 
high  southern  latitudes.  The  terrigenous  deposits  consist 
of  blue  muds,  red  muds  (abundant  along  the  coast  of 
Brazil,  where  the  amount  of  organic  matter  present  is 
insufficient  to  reduce  the  iron  in  the  matter  brought  down 
by  the  gr»*at  rivers  to  produce  blue  muds),  green  muds  ami 
sands,  and  volcanic  and  coral  detritus. 

Tho  question  of  the  origin  of  the  Atlantic  basin,  like 
that  of  the  other  great  divisions  of  the  hydrosphere,  is 
still  unsettled.  Most  geologist*  include  the  Atlantic  with 
tho  other  oceans  in  the  view  they  adopt  as  to  its  age  (see 
Geology  and  Oceanography)  ; but  Sues*  and  Xeumayr, 
while  they  regard  the  basin  of  the  Pacific  as  of  great 
antiquity,  believe  the  Atlantic  to  date  only  from  the 
Mesozoic  age.  Xeumayr  finds  evidence  of  the  existence 
of  a continent  between  Africa  and  South  America,  which 
protruded  into  the  central  North  Atlantic,  in  Jurassic 
time*.  Konsmat  has  shown  that  the  Atlantic  had  sub- 
stantially its  present  form  during  the  Cretaceous  period. 

In  describing  the  mean  distribution  of  temperature 
in  the  waters  of  the  Atlantic  it  is  necessary  to  treat  the 
Dt »t riba-  northern  and  southern  divisions  separately.  The 
r/oo  oi  heat  equator,  or  line  of  maximum  mean  surface 
tempera-  temperature,  starts  from  the  African  coast  in 
turt'  * about  5*  X.  lat.,  and  closely  follows  that  parallel 
to  10*  W.  long.,  where  it  bends  northwards  to  the  Carib- 
bean Sea.  North  of  this  line,  near  which  the  temperature 
is  a little  over  80‘  F.,  the  gradient  trends  somewhat  to  the 
east  of  north,  and  the  temperature  is  slightly  higher  on  the 
western  than  on  tho  eastern  side  until,  in  45“  X.  lat.,  the 
isothermal  of  60’  F.  run*  nearly  east  and  west.  Beyond 
thi*  parallel  the  gradient  is  directed  towards  the  north- 
west, and  tern} icratu res  arc  much  higher  on  the  European 
than  on  the  American  side.  From  the  surface  to  500 
fathoms  the  general  form  of  the  isothermal*  remains  the 
same,  except  that  instead  of  an  equatorial  maximum  belt 
there  is  a focus  of  maximum  temperature  off  the  eastern 
coast  of  the  United  States.  This  focus  occupies  a larger 
area  and  becomes  of  greater  relative  intensity  as  the 
depth  increases  until,  at  500  fathoms,  it  becomes  an 
elongated  belt  extending  right  across  the  ocean  in  about 
30s  X.  lat.  Below  500  fathoms  the  western  centres  of 
maximum  disappear,  and  higher  temjK>ratures  occur  in  the 
eastern  Atlantic  off  the  Iberian  peninsula  and  North- 
western Africa  down  to  at  least  1000  fathoms  ; at  still 
greater  depths  temperature  gradually  become*  more  and 
m°re  uniform.  The  communication  between  the  Atlantic 
and  Arctic  basin*  Wing  cut  off,  a*  already  described,  at 
a depth  of  about  300  fathoms,  the  temperatures  in  the 
. orwegian  Sja  below  that  level  are  essentially  Arctic, 
usually  below  the  freezing-point  of  fresh  water,  except 
where  the  distribution  is  modified  by  the  surface  circula- 
tion  The  isothermals  of  mean  surface  temperature  in  the 
booth  Atlantic  are  in  the  lower  latitudes  of  an  «o -shape, 
temperatures  being  higher  on  the  American  than  on  the 
African  side.  In  latitudes  south  of  30’  S.  the  curved  form 
tends  to  disappear,  the  line*  running  more  and  more  directly 


east  and  west.  Below  the  surface  a focus  of  maximum 
temperature  appears  off  the  coast  of  South  America  in  about 
30“  S.  lat.,  and  of  minimum  temperature  north  and  nnrth 
east  of  this  maximum.  This  distribution  is  most  nmrktd  at 
about  300  fathoms,  and  disappears  at  500  fathoms,  beyond 
which  depth  the  lines  tend  to  become  j«rallel  and  to 
run  east  and  west,  the  gradient  slowly  diminishing. 

The  Atlantic  is  by  far  the  sal  test  of  the  great  oceans. 
Its  salted  water*  are  found  at  the  surface  in  two  belts, 
one  extending  east  and  west  in  the  North 
Atlantic  between  20'  and  30'  X.  lat.,  and  another  r 
of  almost  equal  salinity  extending  eastwards  from  the 
coast  of  South  America  in  10*  to  20*  8.  lat.  In  the 
equatorial  region  between  these  l«lt*  tho  salinity  in 
markedly  less,  especially  in  the  eastern  part.  North  of  tbe 
North  Atlantic  maximum  the  waters  become  steadily  fresh  r 
o«  latitude  increases  until  the  channels  op  ning  into  the 
Arctic  basin  are  reached.  In  all  of  these  water  of  rela 
lively  high  salinity  appears  for  a long  distance  towards 
the  north  on  the  ea*tem  aide  of  the  channel,  while  on 
the  western  side  the  water  ia  comparatively  fresh.  In 
the  higher  latitudes  of  the  South  Atlantic  the  adinity 
diminishes  steadily  and  tends  to  be  uniform  from  cart  to 
west,  except  near  the  southern  extremity  of  South  America, 
where  the  surface  water*  are  very  fresh.  Our  knowledge 
of  the  salinity  of  water*  below  tins  surface  is  as  yet  very 
defective,  large  area*  being  still  unrepresented  by  a nope 
observation.  The  chief  fact*  already  established  are  the 
greater  saltness  of  the  North  Atlantic  com joretl  with  the 
South  Atlantic  at  all  depths,  and  the  low  salinity  at  all 
depths  iu  the  eastern  equatorial  region,  off  the  Gulf  of 
Guinea.  . , 

It  is  now  generally  admitted  that  the  movements  ol 
surface  waters  of  the  great  oceans  are  primarily  control  *d 
by  the  wind*,  and  the  resulting  circulation 
consist*  of  (a)  drift  currents  in  the  open  wo, 
following  the  general  wind  directions,  and  ((>) 
stream  current*,  which  are  indejiendent  of  the  k * Ul' 
but  are  due  to  inequalities  of  pressure  produced 
interference  of  land  masses  with  the  movements  o 


drift  currents.  Quite  recently  Pcttersson 


Inis  shown  that 


the  formation  and  melting  of  jtolar  ice  must  d 

as  a factor  contributing  a considerable  portion  © 
energy  of  ocean  currents,  and  this  factor  must  be  b _* 
importance  in  the  Atlantic.  The  wind  wreuat-roi  * - 
the  Atlantic  is  of  a very  definite  character.  In  ™ h 
Atlantic  the  narrow  land  surfaces  of  Africa  a,!d . . 

America  produce  comparatively  little  °®2Cf  *,nl_u  nf ^ 


the  normal  planetary'  circulation.  The  tropica  . 
atmospheric  pressure  i*  very  marked  in  winter ; 1 
during  the  summer  months,  and  at  that  season 

■ ■ *»  - the  land  cuts  it  off  into  an 


tht* 


relative  fall  of  pressure  over  — 
oval-shaped  anticyclone,  the  centre  of  whic  ^ 

coolest  part  of  the  sea  surface  iu  that 
Gulf  of  Guinea.  South  of  this  anticyclone,  from  a*  » 
the  latitude  of  the  Capo,  we  find  the  region  . ^ 
account  of  the  uninterrupted  sea  surface  rig  ^ 

globe,  the  planetary  circulation  is  «eve  P*j* 
greatest  extent  known ; the  pressure  Knw_,tL.  jv  by 
ingly  steep,  and  the  region  is  swept  eon  ^ 

strong  westerly  winds— -the  “roariug  forties-  , 
merely  the  “polar  eddy,”  which  is 
the  frictional  resistance  of  the  land  and  the  low 
in  the  higher  Antarctic  latitude*.  r,w««iire  ami 

In  the  North  Atlantic  the  distribution  o P . ^ 
resulting  wind  circulation  are  very  large  y , rorTOui»d  the 
enormous  arras  of  laud  and  frozen  «■«  ^ l<*  , . 
ocean  on  three  aide*.  The  tropical  wit  o fc for 
I persist*  all  the  year  round,  but  the  inimc , . ^ land 
air  to  supply  tho  ascending  currents  over 
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surfaces  in  summer  causes  the  normal  descending  movement 
to  Iks  largely  reinforced,  hence  the  41  North  Atlantic  anti- 
cyclone ” is  much  larger,  and  its  circulation  more  vigorous, 
in  summer  than  in  winter.  Again,  during  the  winter 
months  pressure  is  relatively  high  over  North  America, 
Western  Eurasia,  and  the  Arctic  regions  \ hence  vast 
quantities  of  air  are  brought  down  to  the  surface,  and 
circulation  must  be  kept  up  by  ascending  currents  over 
the  ocean.  The  Atlantic  anticyclone  is  therefore  at  its 
weakest  in  w inter,  and  on  its  |»olar  side  the  polar  eddy 
becomes  a trough  of  low  pressure,  extending  roughly  from 
Labrador  to  Iceland  and  Jan  Mayen,  and  traversed  by  a 
constant  succession  of  cyclones.  The  net  effect  of  the 
surrounding  land  is,  in  fact,  to  reverse  the  seasonal  varia- 
tions of  the  planetary  circulation,  but  without  destroy- 
ing its  type.  In  the  intermediate  belt  between  the  two 
high-pressure  areas  the  meteorological  equator  remains 
[*Tmam*ntly  north  of  the  geographical  equator,  moving 
between  it  and  about  11*  N.  lat. 

The  wind  circulation  may  shortly  be  described  thus 
from  north  to  south  : — 

1.  Iceland  ” depression — low-pressure  belt,  traversed 
by  numerous  cyclones,  some  of  great  intensity,  in  winter ; 
abundant  rainfall. 

2.  A belt  of  “ westerly  variables,”  the  polar  side  of  the 
Atlantic  anticyclone,  merging  into  (1). 

3.  Calm  and  dry  belt,  the  axis  of  the  Atlantic  anti- 
cyclone —the  “ horse  latitudes,”  or  “calms  of  Cancer.” 

4.  Belt  of  N.E.  aud  E.  winds.  These  coming  from 
a high-pressure  area  are  dry,  hence  there  is  little  rain- 
fall, and  great  evaporation  from  the  sea  surface,  which 
attains  its  greatest  salinity  in  this  region ; the  44  trade 
winds,” 

5.  Equatorial  belt  of  calms  aud  rains  ; the  “doldrums.” 

6.  Belt  of  S.E.  and  E.  winds — the  “trade  winds.” 

7.  Tropical  calm  and  dry  belt,  or  “calms  of  Capricorn.” 

8.  Belt  of  W.  and  N.W.  winds,  merging  into  the 
41  roaring  forties.” 

The  part  of  this  circulation  which  is  steadiest  in 
its  action  is  the  trade  winds,  and  this  is  there- 
fore the  most  effective  in  producing  drift  movement  of 
the  surface  waters.  The  trade  winds  give  rise,  in  the 
region  most  exposed  to  their  influence,  to  two  westward- 
moving  drifts — the  etptatorial currents,  which  are  separated 
in  parts  of  their  course  by  currents  moving  in  the  opposite 
direction  along  the  equatorial  l»elt.  These  last  may  be  of 
the  nature  of  44  reaction  ” currents  ; they  arc  collectively 
known  as  the  equatorial  counter-current.  On  reaching  the 
South  American  coast,  the  southern  equatorial  current  splits 
into  two  ]jartH  at  Cape  St  Roque  : one  branch, 
CamatM.  ^ current , is  deflected  southwards  and 

follows  the  coast  as  a true  stream  current  at  least  as  far  as 
the  lliver  Plate.  The  second  brunch  proceeds  north- 
westwards towards  the  West  Indies,  where  it  mingles  with 
the  waters  of  the  northern  equatorial  ; and  the  two  drifts, 
blocked  by  the  ^ -shape  of  the  land,  raise  the  level  of  thu 
surface  in  the  Gulf  of  Mexico,  the  Caribbean  Sea,  and  in 
the  whole  area  outside  the  West  Indies,  This  congestion 
is  relieved  by  what  is  probably  the  most  rapid  and  most 
voluminous  stream  current  in  the  world,  the  Gulf  Stream , 
which  runs  along  the  coast  of  North  America,  .se(jarated 
from  it  by  a narrow  strip  of  cold  water,  the  “ cold  wall,” 
to  a poiut  off  the  south-east  of  Newfoundland.  At  this 
1 joint  the  Gulf  Stream  water  mixes  with  that  from  the 
Labrador  current  (see  below'),  and  a drift  current  eastwards 
is  set  up  under  the  influence  of  the  prevailing  westerly  winds: 
this  is  generally  called  the  Guff  .Stream  drift . When 

the  Gulf  Stream  drift  approaches  the  eastern  side  of  the 
Atlantic  it  splits  into  two  parts,  one  going  southwards 
along  the  north  west  coast  of  Africa,  the  Canaries  current , 
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aud  another  turniug  northwards  and  passing  to  the  west  of 
the  British  Isles.  Most  of  the  Canaries  current  re-enters 
the  northern  equatorial,  but  a certain  proportion  keeps 
to  the  African  coast,  unites  with  the  equatorial  return 
currents,  and  penetrates  into  the  Gulf  of  Guinea.  This 
last  feature  of  the  circulation  is  still  somewhat  obscure  ; it 
is  probably  to  be  accounted  for  by  the  fact  that  on  this 
|art  of  the  coast  the  prevailing  winds,  although  to  a con- 
siderable extent  inonsoonal,  are  off-shore  winds,  blowing 
the  surface  waters  out  to  sea,  and  the  place  of  the  water 
thus  removed  is  filled  up  by  water  derived  either  from 
lower  levels  or  from  “ reaction  ” currents. 

The  movements  of  the  northern  branch  of  the  Gulf 
Stream  drift  have  been  the  object  of  more  careful  and  more 
extended  study  than  all  the  other  currents  of  the  ocean 
put  together,  except,  perhaps,  the  Gulf  Stream  itself.  Tbo 
cruises  of  the  Porcupine  and  Lightning , which  led  directly 
to  the  despatch  of  the  Challenger  exjiedition,  were 
altogether  within  its  “ sphere  of  influence  ” ; so  also  was 
the  great  Norwegian  North  Atlantic  expedition.  More 
recently,  the  area  has  been  further  explored  by  the 
German  expedition  in  the  ss.  National,  the  Danish  Ingolf 
expedition,  and  the  minor  expeditions  of  the  Michael  Save, 
Jackal , Research,  Ac.  Much  has  also  been  done  by  the 
discussion  of  observations  made  on  board  vessels  belonging 
to  the  mercantile  marine  of  various  countries.  It  may 
now  be  taken  as  generally  admitted  that  the  current 
referred  to  breaks  into  three  main  branches.  The  first 
I'losscs  northwards,  most  of  it  between  the  Faroe  and 
Shetland  Islands,  to  the  mist  of  Norway,  and  so  on  to  the 
Arctic  basin,  which,  as  Nansen  has  shown,  it  tills  to  a 
great  depth.  The  second,  the  Irminger  stream,  passes  up 
the  west  side  of  Ireland  ; and  the  third  goe»  up  the  Green- 
land aide  of  Davis  Strait  to  Baffin  Bay.  These  branches 
are  separated  from  oue  another  at  the  surface  by  currents 
moving  southwards : oue,  the  imjiortance  of  which  has 
only  recently  been  recognised,  to  the  east  of  Ireland  ; the 
second,  the  Greenland  current,  skirts  the  east  coast  of 
Greenland  ; aud  the  third,  the  Labrador  current  already 
mentioned,  follows  the  western  side  of  Davis  Strait. 
Pettersson  has  recently  shown  that  these  cold  surface 
currents  are  chiefly  due  to  the  melting  of  sea  ice,  caused 
by  the  influx  of  immense  quantities  of  warm  water  from 
the  Gulf  Stream  drift,  and  this  result  has  been  confirmed 
by  Dickson,  who  shows,  from  an  investigation  of  the 
seasonal  changes  of  the  circulation,  that  a drift  of  thu  kind 
described  is  inadequate  to  account  for  all  the  facts,  lie 
maintains  that,  just  as  in  the  case  of  the  equatorial 
currents,  a beaping-up  of  water  takes  place  off  the  south- 
west coust  of  Europe  and  the  north-west  of  Africa,  and 
that  this  heaping-up  takes  place  especially  in  summer, 
when  the  Atlantic  anticyclone  produces  its  maximum 
effect  The  bcaj>ed-up  water  escapes  by  stream  currents  of 
the  same  nature  as  the  Gulf  Stream ; anti  it  ia  these  currents, 
not  the  drifts,  which  are  able  to  make  their  way  into  high 
latitudes,  guided  by  the  outline  of  the  land.  During  winter, 
when  the  Atlantic  anticyclone  is  at  its  weakest  and  the  sur- 
face circulat  ion  is  especially  under  the  control  of  the  cyclones 
of  the  Ireland  depression,  a general  drift  circulation  is  set 
up,  large  quantities  of  water  move  south-eastwards  from 
Davis  Strait,  cross  the  Atlantic,  and  pass  north-eastwards 
into  the  Norwegian  Sea. 

The  development  of  the  equatorial  and  the  Brazil 
currents  in  the  South  Atlantic  has  already  been  described. 
On  the  polar  side  of  the  high-pressure  area  a west  wind 
drift  is  under  the  control  of  the  “ roaring  forties,”  and  on 
reaching  South  Africa  part  of  this  is  deflected  and  sent 
northwards  along  the  west  coast  as  the  cold  Benguela 
current , which  rejoins  the  equatorial.  In  the  central  porta 
of  the  two  high-pressure  areas  there  is  practically  no  surface 
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circulation.  In  the  North  Atlantic  this  region  is  covered 
by  enormous  banks  of  gulf-weed  {Sargcutum  bueeiftrum ), 
hence  the  name  Sargasso  Sea.  The  Sargasso  Sea  is 
Itoundcd,  roughly,  by  the  lines  of  20* -35*  N.  lat.  and 
40  -75*  W.  long. 

The  sub-surface  circulation  in  the  Atlantic  may  be 
regarded  as  consisting  of  two  part*.  Where  water  is 
bunked  up  against  the  laud,  as  by  the  equatorial  and  Gulf 
Stream  drift  currents,  it  ap|jcara  to  jienetrate  to  very 
considerable  depths ; the  escaping  stream  currents  are  at 
first  of  great  vertical  thickness,  and  part  of  the  water  at 
their  sources  has  a downward  movement.  In  the  case  of 
the  Gulf  Stream,  which  is  not  much  impeded  by  the  land, 
this  descending  motion  is  relatively  slight,  being  pcrkni« 
largely  due  to  the  greater  specific  gravity  of  the  water ; it 
ceases  to  be  perceptible  beyond  about  500  fathoms.  On  the 
KurojM’an- African  side  the  descending  movement  is  more 
marked,  because  the  coast-line  is  much  more  irregular,  and 
the  northward  current  is  deflected  against  it  by  the  earth's 
rotation  ; here  the  movement  is  traceable  to  at  least  1000 
fathoms.  The  northward  movement  of  water  across  the 
Norwegian  Sea  extends  down  from  the  surface  to  the 
Iceland  Shetland  ridge,  where  it  is  sharply  cut  off ; the 
lower  levels  of  the  Norwegian  Sea  are  filled  with  ice-cold 
Arctic  water,  close  down  to  the  ridge.  The  south  moving 
currents  originating  from  meltiug  ice  are  probably  quite 
shallow.  The  second  part  of  the  circulation  in  the  depth 
is  the  slow  “creep”  of  water  of  very  low  temperature 
along  the  bottom.  The  North  Atlantic  being  altogether 
cut  off  from  the  Arctic  regions,  and  the  vertical  circulation 
being  active,  this  movement  is  practically  non-existent; 
but  in  the  South  Atlantic,  where  communication  with  the 
Southern  Ocean  is  jierfectly  oj>en,  Antarctic  water  cun  lie 
traced  to  the  equator,  and  even  beyond. 

The  tides  of  the  Atlantic  Ocean  are  of  gnat  com- 
plexity. The  tidal  wave  of  the  Southern  Ocean,  which 
sweeps  uninterruptedly  round  the  globe  from  east  to 
west,  generates  a secondary  wave  between  Africa  and 
South  America,  which  travels  north  at  a rate  dejKMident 
only  on  the  depth  of  the  ocean.  With  this  “free” 
wave  is  combined  a “forced  wave,”  generated,  by  the 
direct  action  of  the  sun  and  moon,  within  the  Atlantic 
area  itself.  Nothing  is  known  about  the  relative  importance 
of  these  two  waves.  (h.  N.  d.) 


Atlas  Mountains. — Since  the  exploration  of 
the  western  section  by  Hooker  and  Ball  in  1878,  this 
range  lias  been  visited  and  even  crossed  at  more  than  one 
|K»int  by  later  travellers.  Oscar  Leuz,  who  surveyed  a 
considerable  part  of  the  Great  Atlas  north  of  T&rudaot, 
aud  determined  a pass  south  of  Ihr  in  the  Little  Atlas  in 
1879-80,  and  ]»eiictrated  thence  across  the  Sahara  south- 


wards to  Timbuktu,  was  followed  in  1883-84  by  Ch.  d> 
Foucauhl,  whose  extensive  itineraries  include  many  district 
that  had  never  before  been  visited  by  any  Kuro]  loans 
Such  were  part*  of  the  first  and  middle  ranges  cresset 
niict* ; three  rrmtea  over  the  Great  Atlas  which  was  more 
over  traversed  along  both  flanks  nearly  for  its  who!< 
length ; ami  six  journeys  across  the  Little  Atlas,  witl 
a general  survey  of  the  foot  of  this  range  an.i  severa 
passages  over  the  JcM  liani.  Then  came  the  late  Jo*,,] 
Thomson,  who  explored  some  of  the  central  parts,  lat 
broke  little  now  ground,  and  failed  to  cross  the  mail 
range  (IBM);  H.  SI.  P.  de  la  Martiniero,  who  increase, 
olssio  p nf  **“  oplands  in  the  province  of  Fei 
(1890-91);  and  lastly,  Walter  B.  Harris,  who  explorer 
Wiiuo  of  the  southern  slops,  and  crossed  the  Little  Athe 
during  his  expedition  to  the  Talilet  oasis  (1891) 
Thanks  to  these  expeditions,  and  especially  b,  li, 
c oucauld  s careful  surveys,  we  now  possess  a somewha- 


clear  idea  of  the  hitherto  imperfectly  known  Atlas  system 
in  it*  more  important  western  (Moroccan)  section,  which 
bears  the  comprehensive  Berber  name  of  Adrar  x’Dekoc, 
the  “ I>ercn  Mountains.”  Here  it  forms  not  two  or  three 
chains,  as  hitherto  supposed,  lmt  as  many  as  five  dUtinct 
ranges,  all  varying  in  length  und  height,  but  disposed 
fiarallcl  to  one  another  in  the  normal  direction  from  south- 
west to  north-east,  with  a alight  curvature  towards  the 
Sahara.  Generally  speaking,  the  northern  more  or  k-» 
convex  slopes,  being  exposed  to  the  moist  Atlantic  wind*, 
are  in  mauy  places  well  wooded,  while  the  southern  flanks, 
which  intercept  the  dry  Saharan  wiuds,  are  mainly 
destitute  of  vegetation. 

The  main  range,  commonly  known  as  the  Great  Atlas, 
occupies  a central  position  in  the  system,  and  is  by  far  the 
longest  and  loftiest  chain,  terminating,  not  in  a 
j plateau  as  often  asserted,  but  in  a sharply  out-  AtlMnst 
lined  crest,  and  culminating  between  the  Bibawin 
I Pass  and  the  Jebel  Alabin.  The  fall  towards  the  Dahra 
district  at  the  north-east  end  is  gradual  and  continuous, 
but  precipitous  at  the  opposite  extremity  faring  the 
Atlantic  between  Agadir  aud  Mogador.  At  several  prints 
the  crest  has  been  deeply  eroded  by  rid  g laden  and 
running  waters,  and  thus  have  been  formed  a number  of 
josses,  which,  however,  are  little  utilised  for  peaceful  inter- 
oourae,  the  approaches  on  both  slopes  being  mostly  held 
and  blocked  rather  than  kept  open  by  mutually  hostile 
Berber  tribes.  The  Alshin  section,  culminating  in  n 
nearly  15,000  feet  high,  maintains  a mean  altitude  of 
1 1,000  feet,  and  from  this  great  mass  of  schists  and  »od- 
8 tones  u number  of  secomkry  ridges  radiate  in  all  direc- 
tions, forming  divides  between  the  Um-er-lWbb,  the 
Sobu,  the  Muluya,  the  Ghir,  and  the  Dm,  which  flow 
respectively  to  the  west,  north-west,  north-east,  south-east 
and  south.  Eastward*  the  Aishin  terminal  iWFPJ 
the  sleep  Jebel-Ternelt  cliffs,  which  rise  tome  6000  ret 
above  the  surrounding  plains.  For  a distance  of 
miles  it  nowhere  presents  any  passes  accessible  Xn  ««* 
vans  ; but  south-westward*  some  gajw  in  the  range 
communication  between  the  Uni-er-Rchia  and  toe  _ 
basins.  In  the  same  direction  the  Alshin  is  continue  £ 
a not  yet  named  crest,  which  appears  to  l. 

same  mean  altitude  of  considerably  over  1 1,000  re  » 
it  is  this  south-1 western  extension  of  the  Moroccan 
which  give*  it  greater  average  height  than  the  burej 
Alps,  although  dominated  by  less  elevated  peak*-  1 
few  summits  in  the  extreme  south-west  still  e"et  ; 
feet  in  the  neighbourhood  of  Cape  Ghir.  .^*1  i- 
maaacs  of  old  schists  and  sandstones,  geologists  . 

covered  extensive  limestone,  marble,  . 

porphyry  formations,  while  granite  prevails  on  c" 
slopes  of  the  A whin  range.  The  presence  ^ 

glaciers  in  the  lee  Age  is  attested  by  the  ,nora* 
Atlantic  end,  and  by  other  indications  farther 
liest  known  passes  are:  (1)  The  Biha  wan  in  ^ 

Wed-SuA  basin  (4150  feet  according  to  L#o*h  <>' 

. the  “Pass”  in  a 

access  from  Marakeali  to  Tanidant,  ruggre  ® sod 


Tizi,  i.r.,  the  "Pass"  in  a pro -wuuwu.  — 
access  from  Marakesh  to  Tarudant,  rugged  ®1M.  ^ 

but  low,  and  utilized  by  Lempriere,  J*c  !jon* 
other  tnvellera ; (3)  Tizi  nTiuncfluk  l«dj"8 ! *\ 
the  Drea  valley  ; (4)  Tizi  n’Gkwl  jJ, 

(5)  Tizi  nTelrcnit  <72oO  feet,  kouwuld),  '“‘""S 
to  the  Wrd-Ghir.  , A u fj  ilx? 

The  Middle  Atlas,  skirting  the  north 
Great  Atlas  at  some  distance  inland,  is  n 
the  coast,  and  is  still  but  little  known  , rJfcf 
seems  to  run  from  the  region  north  of  Demna 
to  the  I >;t lint  district  beyond  IXbdon,  P i 
a somewhat  regular  snowy  crest  between  -^med 
Um-r  lit  i.ia  and  the  Wed  el-Abid  vmlleys,  »*> 
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by  passes  from  5000  to  6000  feet  high.  Both  slopes  are 
wooded,  and  its  forests  are  the  only  jiarts  of  Morocco 
where  the  lion  still  survives. 

The  Little  or  Anti-Atlas  running  jiarallel  to  and 
south  of  the  main  range  is  one  of  the  least  elevated  chains 
in  the  system,  having  a mean  altitude  of  not  more  than 
5000  feet,  although  some  peaks  and  even  passes  exceed  6000 
feet.  At  one  point  it  is  pierced  by  a gap  scarcely  five 
jioces  wide  with  polished  walls  of  variegated  marbles. 
Although  in  some  winters  nearly  free  from  snow,  I^a 
Martinifere  found  the  Little  Atlas  quite  covered  with  a 
white  mantle  in  1890-91.  The  Atlas  system  is  completed 
by  two  other  less  important  ranges  — the  Jebel-Bani,  | 
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south  of  the  Little  Atlas,  crossed  several  times  by 
loucauld,  who  describes  it  as  a low,  narrow  rocky  ridge 
with  a height  of  3000  feet  in  its  central  jwts  ; and  the 
1. 1. mess  Riata,  south  of  the  middle  range,  not  a continuous 
range,  but  a series  of  broken  mountain  masses  from  3000 
to  3500  feet  high,  and  traversed  by  the  rivers  Sebu  and 
Muluya. 

Authorities.— Thomson,  Jo«eni.  Travel*  in  the  Atlas  and 
Souiltrm  Morocco.  London,  1889.— Lens,  Dr  Oscak.  Timbuktu. 
Leipzig,  1881.  De  Foucaulb,  \ iromto  Cli.  Reconnaissance  au 
Man*-,  1883-8-4,  Paris,  1888.-  Ma KTiNikKE,  H.  M.  P.  nr.  la. 
Morocco  ; Journeys  to  the  Kingdom  of  Fez,  Ac.  London,  1889.— 
Harris,  Waltkr  B.  Tablet,  a Journey  of  Exploration  is  the 
| Alias  Mountain*,  Ac.  London,  1895.  (A.  h.  k \ 
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5 1.  Investigation  into  the  early  history  of  atmospheric 
■electricity  would  be  the  province  rather  of  the  antiquary 
tlian  of  the  scientific  man.  In  pre-scientific  days  light- 
ning was  usually  regarded  as  the  sjiecial  vehicle  of  divine 
vengeance.  Lucretius  was  perhaps  the  first  who  attempted 
to  apply  to  its  elucidation  the  scientific  method ; he 
fiointed  out  that  even  temples  of  Jupiter  had  not  escaped 
the  thunderbolt,  which  seemed  to  imply  an  incredible 
degree  of  inefficiency  in  the  department  over  which  that 
divinity  was  supposed  to  preside.  Like  most  modern 
scientific  men  who  have  considered  the  subject,  Lucretius 
had  a theory  of  his  own,  and  he  might  almost  be  looked 
upon  as  the  parent  of  the  “electric  fluid”  phraseology 
still  so  prominent  in  popular  writings.  Even  in  1749, 
when  Franklin  proposed  the  famous  kite  experiment  to 
test  the  identity  of  natural  and  artificial  electricity,  the 
electric  fluid  theory  was  probably  held  by  mast  scientific 
men  in  a fairly  literal  sense.  The  electric  fluid  was  suj>- 
jKxsed  to  reside  in  the  clouds,  whence  it  was  attracted  by 
any  sharp  point  held  upwards.  Shortly  after  1750  the 
observations  by  Ltnnormier  and  others  of  electric  pheno- 
mena in  the  atmosphere  in  the  absence  of  cloud  led  to 
some  modification  of  ideas.  It  was  only,  however,  with 
the  introduction  of  improved  methods  aud  apparatus  after 
the  middle  of  the  19th  century,  mainly  by  Lord  Kelvin, 
that  there  was  any  approach  to  exact  measurements  of 
atmospheric  electricity.  To  understand  the  different 
methods  employed  or  recommeuded,  a brief  survey  of  the 
phenomena  is  necessary. 

§ 2.  At  most  places  in  dry  weather  the  electric  potential 
near  the  grouud  is  normally  positive  relative  to  the  earth, 
and  increases  with  the  height.  The  existence  of  earth 
currents  shows  that  the  earth,  strictly  shaking,  may  not 
be  all  at  one  potential ; but  the  potential  differences  between 
points  on  the  earth's  surface  - -say,  1 kilometre  apart — are 
insignificant  compared  to  the  normal  jxjtential  difference 
between  the  earth  aud  a poiut  1 metre  above  it,  and  when 
considering  this  latter  difference  we  may  regard  the  earth 
as  at  a uniform  zero  potential.  What  is  aimed  at  in 
ordinary  observations  of  atmospheric  electricity  is  the 
measurement  of  the  potential  difference  between  the  earth 
and  a joint  at  a given  height  above  it,  or  else  the  differ- 
ence in  potential  between  two  jioiuts  in  the  same  vertical 
at  a given  distance  apart. 

Let  a conductor — say,  a metallic  sphere— be  supported 
by  a metal  rod  of  negligible  capacity  whose  other  end  is 
earthed.  Then  the  conductor  must  all  be  at 
meats!  zcro  an<*  consequently  the  sphere  must 

have  an  induced  charge  which  produces  at  its 
centre  a potential  equal,  but  opposite,  to  what  would  exist 
at  the  same  spot  in  free  air.  This  neglects  any  charge 
carried  by  the  air  displaced  by  the  sphere,  and  assumes  a 
statical  state  of  conditions,  and  further,  what  in  practice  is 


I never  wholly  realized,  that  the  conductor  exerts  no  disturb- 
j ing  influence  outside  itself.  Suppose  now  that  the  sphere's 
earth  connexion  is  broken,  and  that  it  is  carried  by  an  in- 
sulating handle  inside  a building  at  zero  potential,  where 
its  jiotential  (relative  to  the  earth)  is  determined.  If  this 
potential  is  - V (volts),  then,  assuming  no  loss  of  electricity 
during  the  operations,  the  jiotential  of  the  air  at  the  spot 
occupied  by  the  sphere  was  + V.  This  method  under 
various  forms  was  largely  in  use  about  the  middle  of  the 
19th  century.  It  was  followed  for  many  years  by  Quetelet 
at  Brussels,  and  in  a modified  form  by  Palinieri  at  Naples  ; 
in  recent  years  it  has  been  employed  at  the  suggestion  of 
Elster  and  Geitel  on  the  top  of  the  Honnblick. 

Next,  supj>ose  that  a fixed  conductor  is  insulated  from 
the  ground,  and  that  by  some  means  it  is  kept  at  the  poten- 
tial of  the  air  which  it  displaces,  then  the  measurement  of 
its  jiotential  is  equivalent  to  a measurement  of  the  potential 
of  the  air.  This  is  the  basis  of  various  seemingly  different 
methods.  Originally  the  conductor  took  the  shape  of 
long  metal  wires,  supported  by  silk  or  other  insulating 
material,  and  no  artificial  means  were  employed  to  bring 
them  to  the  potential  of  the  surrounding  air.  The  addition 
of  sharp  points  was  a step  in  advance.  But  the  method 
can  hardly  be  said  to  have  been  a quantitative  cue  until 
the  sharp  points  were  replaced  by  either  a flame  (fuse,  gas, 
lamp)  or  a liquid  jet  breaking  into  drops.  In  either  case 
the  theory  is  the  same.  The  matter  leaving  the  conductor, 
whether  it  be  the  products  of  combustion  of  a fuse  or  the 
drops  of  a liquid,  supplies  the  means  of  maintaining 
equality  of  !>otential  between  the  conductor  and  the  air  at 
the  spot  where  the  matter  quits  electrical  connexion  with 
the  conductor.  It  is  customary  to  apply  the  term  collector 
to  the  flame  or  liquid  apparatus,  its  function  being,  in 
popular  language,  to  collect  electricity. 

§ 3.  Several  forms  of  flame-collector  have  been  proposed, 

! and  two-  have  been  a good  deal  used,  viz.,  Lord  Kelvin’s 
I ]>ortable  electrometer  (Paper*  on  Electrostatics  and  Magnet- 
ism, §§  263,  277,  Stc.)  with  a fuse,  aud  Exner's  form  of 
gold-leaf  electroscope  (Exner,  Wien.  Sits.  voL  xciii.  (Ab.  ii.), 
1886,  p.  222  ; also  Sits,  xcv.,  xcviii.,  xeix.,  Ac,  ; Elster  and 
' Geitel,  Terrestrial  Maynctism,  vol.  iv.  p.  15,  Ac.)  in  con- 
junction with  au  oil  lamp  or  gas  flame.  The  latter  is  the 
instrument  employed  in  most  of  the  recent  work  done  by 
i Exner,  Elster  aud  Geitel,  and  others  in  Austria  and 
I Germany.  The  most  obvious  defect  of  the  ordinary  flame- 
collector  is  the  tendency  in  the  flame  to  be  blown  out. 
This  prevents  the  use  of  Exner's  form  on  windy  days, 
but  Pellat  (Soc.  Franc.  Phys.  Bull.  June  1899 ; Science 
Abstracts , 1706,  for  1899)  has  invented  a form  which 
j claims  to  have  surmounted  this  difficulty. 

Of  liquid  collectors  the  representative  is  Lord  Kelvin’s 
' “ water-dropper.”  The  water  is  contained  in  a tank  standing 
on  insulated  supports,  and  the  tube  through  which  the  jet 
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UTOM  paw*  through  a hole  in  a window.  From  the  tube, 
or  the  tank,  an  insulated  wire  ]«asea  to  a quadrant  electro- 
meter. Headings  can  lie  taken  by  eye,  or  a continuous 
photographic  record  can  lie  obtainrd.  In  the  latter  case, 
light  reflected  from  the  mirror  attached  to  the  electrometer 
needle  falls  on  pre|»red  paper,  which  is  wound  round  a 
drum  driven  by  clockwork.  Installations  of  this  kind  are, 
or  have  been,  in  operation  at  a good  many  observatories, 
including  Kew,  Greenwich,  Lyons,  Perpignan,  Lisbon,  and 
Batavia  ; of  late  years  a waterdropper  has  been  m opera- 
tion during  summer  near  the  top  of  the  Eiffel  Tower.  At 
Kew  Olwervatory  the  water-dropper  tube  is  connected  to 
the  needle  of  the  electrometer,  whose  quadrants  are  con- 
nected, the  one  pair  to  the  positive  pole  the  other  pair  to 
the  negative  polo  of  a hattcry  of  cells,  whose  centre  is 
earthed.  The  arrangement  is  shown  diagraniniatically  ra 
Fig.  1.  The  most  obvious  weak  point  in  a water-dropper 
IV#/*  r Tift* 

on  tf>tul»ton 


is  the  tendency  to  freeze  in  cold  weather.  To  remedy  this, 
less  easily  frozen  liquids  luivc  sometimes  lieon  employed,  or 
the  water  has  been  Invited  or  the  tube  protected.  By  such 
means  watcr-drop]>ers  were  kept  in  continual  operation  at 
two  of  the  stations  (Kodankyla  and  Ca]ie  Thorsden)  of  the 
international  polar  year  1882-811  during  very  severe  cold. 

$ I.  Before  passing  to  the  observational  data  it  is  expedient  to 
refer  to  various  &oun'«>s  of  uncertainty.  As  already  stated,  wo  inav 
in  tills  inquiry  regard  the  earth  as  at  a uniform  zero  potential. 
Alwro  a limited  arts  of  a level  plain  of  absolutely  smooth  surface, 
devoid  of  houses,  trees,  or  grass,  the  equipotential  surfaces  under 
normal  condition!  would  he  horizontal  planes,  and  if  we  could 
determine  the  potential  at  a point  1 metre  above  the  ground  we 
ahould  have  a definite  measure  of  the  potcHtiai  gnvlirtd  at  the 
earth’s  surface.  The  presence,  however,  of  apparatus  or  observers 
upsets  the  conditions,  while  above  uneven  ground,  or  near  a tree 
or  a building,  the  equipotential  surfaces  cease  to  bo  horizontal.  In 
an  ordinarily  moist  climate  a building  seems  to  be  practically  at 
the  earth’s  potential ; near  its  walls  the  equipotential  surfaces  arc 
far  from  being  horizontal,  and  near  a ridge  they  may  lie  very  close 
together.  Tnc  height  of  the  wall*  in  the  various  observatories 
| Kiescasing  wntor-dropner*.  the  height  of  the  water-dropper  tube 
above  the  ground,  and  the  distance  it  projects  from  the  wall,  all 
vary  largely.  Again,  the  tain  may  project  from  the  centre  of  a 
long  wall  or  from  a corner,  and  there  may  l»o  external  buildings  or 
trees  sufficiently  near  to  influence  the  potential.  An  interesting 


cumuli  of  the  influence  of  the  titration  a praeot«i  lit  Baud. 
Obeerv.tory.  During  the  yearn  1887-90,  with  the  wtleralropfert! 

> height  of  i metre,  stove  thr  ground,  the  mean  ot  the  potential, 
re.-, >r-i,  d eras  79  volt.  ; but  during  16*0-95,  with  the  vaterdrepper 
at  a height  of  7 8 metre*  the  mean  voltage  eaa  957.  Thie  mil 
show  the  futility  of  comparing  the  alanine  voltage,  met  with  at 
two  station,,  unit*,  mean,  exist  of  allowing  for  the  lidfermce  in 
the  environment,  of  the  apparatus.  Thu  u the  pnor,|«!  mu.ro 
why  Table.  I.  »nd  II.,  p.  775,  give  the  ralrn  borne  try  in.Im.lral 
hourly  or  monthly  value.  to  the  mean  v»|ue  for  th' day  «r  year- 
8 i Tlierc  are  other  aourev,  of  nucerUiaty.  If  the  ehapoof  the 
eqnipotential  eurferra  near  the  jet  is  influenced  by  trara,  « 
gfaa*  the  influence  will  vary  thronghont  the  year. 
winter  thr  varying  depth  of  snow  or  the  lotnulion  of  ludM  *£ 
exert  an  appreciable  influence.  Thera « further.*™, 
in  theapraratnsitwlf.  Units,  the  inanlatien  t,  perfect,  tbepntm- 
tial  recSded  U not  tliat  ef  the  atmoaphere  at  tLe  go ‘ 
jet  break.  The  action  of  the  jet  fa  op,^i  by  tlte  Iralj  Oil "W1 

imperfect  insulation,  and  if  thu  la  Kre.ter  .t  .i  .eJmor  ot  tb,  Jay 

nr  at  one  aeaeon  of  th.  yewr  than  at  anoUmr.  “ • » 

tiona  element  in  the  diurnal  or  annual  vinrtlon.  i ' .""g 

may  ariwt  from  variability  in  th.  I"”?"  ^ 
i ABDceiallv  if  the  insulation  ta  indifferent.  1M 

ra™,' ii.Tto \l  dealt  with  are  often  hundred*  and  »■»,«** 
thonJtnd*  of  volta,  and  insulation  *re 

is  generally  drtmtSrthtm  abeuM  to 

regularly  mad*  and  that  the  curve  ^.liopjl^nid  fram  Wm  W 
time  to  compared  with  ey. 

I electrometer  or  e octftwcotw  m a f„m 

unco  from  buihllugo  or  alirnlw.  , lu'“™ ' ’ , . ” rtirtence of  pervlf 
awater-dronwr 

1 loeal  phenomena.  l n«  newssuj  . . ■ , fl)lj 

firm  -that  there  are  often  „ aiidruUl 

motion  close  to  the  earth.  . ,iu,r  „„  the  It 

temporary  disturbances  bat  e probablt  [(|jeJ  ,|:i,»n>t 
milt,  found  for  mem  diurnal  or  ,5io»,  whether  “ 

the  ctw.  with  influence.  «uch  as  the  ate  of  the  .ratio  , 
a valley  or  no  a hill,  near  .river or  t ..hjBjjr,  rsptd'f 

5 8.  When  rain  is  falling  the  potent**!  with 

These  change*  are  often  too  sudden  to  be  “u  _ ■ 

by  an  ordinary  eleetronmter. 

hardly  a trace  th^S'nx  rah.  may  %0.h 

ram  dripping  from  «>  1*  H 01  1 , nJ  oilier  ^ 

materially  .flirt  th.  to  take  no  «ont 

rraaonfl,  it  U customary at  „(  rainfall.  or  .to 

of  daya  on  which  there  is  an  appre  tabu ' , twj  ror  “all 

to  form  eeparata  tablcx  for  dry  “r  excluded  from  r«rt»‘n 

day.  in  other  raw,  negative  n ot  days  <<  ™“ 

of  the  tabba.  Speaking  gencrolly^tne  exemston  ^ ^ 

and  of  negative  potential  »me.  l>nrity 
{nee,  however,  $ 15).  .tie  rRt  give*  lb®**** 

Of  tl.e  accompanying  tables  (y.  ‘fi  ,aj  »tl0leyr«r,  whU'  •*! 
diurnal  inequality  at  various  .Utw^ (« the  ..knmwr, 

second  show,  diurnal  f*  tS,„kyl,and 

Thc».-em'hiDoiudeitxinontbe,jXcepta^  ^1,  n,idnmim>r*r» 


each  include  «ix  month*  except  at  soniray  jjB,„,ner  a* 

when  three  month,  at  ^ fTh.  & « 

meant.  For  reaxon,  alreiuiv  rtated  tt  H |w  ttrenty-l'W 
cxprcsMil  aa  picrrentagea  of  the  ni  pound,  rr  -.l)’* 

houra.  The  height  * of  the  efflux  tuh«  » „tt«. 

diatanee  / which  it  project,  fr?“  iTthe  out  of  Flew* 

hour,  are  in  most  rase,  mean  InejdtWJ;  the 

however,  the  entry  under  »“  .pparently  a wrrecO® i« 
prorinna  sixty  minutea.  At  Sodanky  pjve  lo«l 

.boat  tweuty.ee ven  minute,  would  be  nee  “ drrirel  1W»  J 

The  date  employed  in  calculating  the  /atm  " 

following  aourcea:  ^l*  sZloim,  tom*  “•  f , jj, 

Thermit*  Spittberf.  par 

S.  A.  Andrre,  8tochholtn,  IMiLJW1""  j K,„  Ot*err**J 

ftnlmmtaUt,  tom.  iU..  „d  Wpl^i^S 

(Krerett.  PtU.  Traits-  for  1868,  P-*L,  r0|„nK«  of  t 

Report  In,  1881.  P.  413)  t Cre,™^LS;  Flonm™  (»«..% 
MaattrliaU  anti  JffrfWoyiw*  )89),  p.  IIS, 

for  1891,  p.  357) ; Terpignan  flt 

p.  319) ; Ttiebon  (annual  volumes  o asd  Uti-  V £0 

a'aiWuwStss***** 

P S 7.  ei  .he  celt'  ^.e’VeV-*., 

graphically  in  Fig.  2,  along 
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Taulk  I. 


Mean  Diurnal  Inequality  for  the  Year. 


| HUtiwi. 

Cap* 

Tbormien. 

SodankyU. 

Kew  Obwirvatory. 

Gnmnwirh. 

Florence. 

| Perpignan. 

! l.letMMi. 

Ilataria. 

i cap* 

Horn. 

l*crind. 

ISsi  S3. 

1S824S. 

184344. 

1880. 

1 1880. 

levs  o«. 

18SI-A&. 

istt-as. 

ISSl-SS. 

1BST-U0. 

1 1WO-P5. 

twi-88. 

Diji 

Qniet. 

All. 

•• 

AIL 

Poa. 

Alt. 

AIL 

Pine. 

AIL 

1*7- 

! »*• 

ro» 

h 

3-88 

8-0 

8-5 

8 3 

as 

SO 

t 

1 M 

l"*7 

ID 

14 

'•* 

1-8 

f 

14 

04 

.. 

*D  1 

Hour. 

1 

97 

91 

87 

102 

101 

97 

92 

78 

84 

U7 

125 

62  1 

1 2 

99 

85 

79 

95 

95 

89 

83 

72 

80 

141 

114 

73 

3 

94 

82 

74 

88 

86 

67 

77 

71 

78 

135 

109 

65 

4 

89 

84 

72 

85 

84 

86 

75 

72 

81 

128 

102 

61 

5 

93 

»» 

71 

85 

64 

86 

74 

77 

63 

127 

101 

85 

6 

96 

91 

77 

68 

88 

82 

92 

»a 

187 

117 

95 

i 

94 

97 

92 

97 

K 

100 

100 

107 

101 

168 

147 

106 

8 

102 

100 

106 

97 

95 

102 

112 

114 
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104 

119 

118 

9 

98 

98 

107 

102 

101 
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113 

111 

104 

«7 

82 

119 

10 

93 

102 

100 

00 

91 

101 

107 

100 

104 

42 

65 

123  I 

11 

95 

95 

90 

94 

98 

96 

100 

96 

102 

35 

46 

123 

Noon. 

96 

102 

92 

91 

»S 

97 

95 

99 

108 

30 

43 

115 

1 

99 

105 

90 

90 

04 

96 

92 

99 

111 

30 

42 

112 

2 

99 

107 

91 

88 

69 

94 

90 

97 

114 

30 

43 

94 

3 

101 

108 

92 

85 

65 

95 

89 

99 

109 

S3 

46 

89 

4 

105 

108 

98 

68 

90 

97 

89 

105 

108 

41 

53 

88 

6 

105 

108 

108 

99 

97 

102 

94 

113 

108 

67 

73 

84 

« 

109 

110 

121 

110 

108 

105 

113 

126 

111 

91 

108 

110 

7 

108 

102 

134 

118 

121 

111 

121 

131 
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120 

145 

107 

» 

111 

111 

139 

129 

127 

115 

129 

129 

114 

137 

155 

123 

9 

110 

111 

135 

130 

132 

117 

132 

120 

109 

146 

155 

112 

10 

100 

104 

128 

130 

127 

117 

127 

109 

102 

148 

147 

99 

11 

101 

105 

113 

114 

114 

111 

114 

97 

92 

151 

143 

85 

12 

. 5,1 

93 

90 

105 

105 

104 

100 

66 

85 

147 

130 

98 

Mean  | 

value  in 

volt*.  ) 

10 

65 

51 

87 

I 

91 

119 

55 

99 

79 

967 

100 

Table  II. 


1/iumtU  Inet/ualitie*. 


flbtftaa. 

Cape  Tli or* ten. 

Hodankyta. 

K*w  otMervstory. 

Greenwich. 

Perpignan. 

LUbna. 

Mwh. 

“1 

Period, 

1SS3-SS. 

1UMS. 

IS80. 

1804  Ati'J  189* 

198*. 

1BS3-80. 

(3  metre*.) 
1087  ML 

(7-8  metre*.) 
18U0-U4. 

Jan.  l*.» 
April. 

May  to 
Aug. 

Win- 

ter. 

Sum- 

tl*er. 

Winter. 

Hummer. 

Win- 

ter. 

Sum- 

mer. 

Win- 

ter. 

Slim- 

mer. 

Win- 

ter. 

Ham- 

mer. 

Win- 

Ur. 

Hoib* 

mer. 

Win- 

Ur. 

Hum- 

mer. 

Hoar. 

1 

97 

87 

90 

99 

94 

115 

87 

110 

68 

83 

76 

93 

145 

149 

124 

127 

2 

111 

83 

79 

84 

92 

104 

84 

101 

67 

80 

74 

36 

139 

142 

114 

114 

3 

118 

80 

78 

90 

81 

92 

76 

96 

62 

77 

75 

32 

137 

135 

109 

108 

4 

103 

76 

74 

99 

81 

90 

77 

96 

63 

81 

79 

81 

131 

127 

10O 

103 

5 

103 

78 

74 

111 

80 

95 

78 

94 

68 

94 

77 

86 

132 

123 

102 

100 

6 

114 

78 

so 

114 

83 

97 

82 

101 

83 

112 

62 

96 

133 

136 

115 

118 

7 

108 

82 

86 

117 

91 

105 

94 

107 

102 

113 

93 

108 

166 

153 

152 

142 
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107 

98 

95 

122 

94 
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97 

111 

122 

111 

100 

105 

118 

92 

131 

03 

9 

92 

102 

91 

109 

106 

91 

98 

102 

125 

109 

106 

100 

74 

61 

91 

76 

10 

89 

102 

106 

101 

100 

(71  )T 

102 

98 

112 

101 

109 

97 

43 

40 

57 

54 

11 

97 

101 

98 

97 

97 

93 

103 

86 

100 

102 

10S 

96 

35 

38 

47 

46 

Noon. 

98 

100 

98 

100 

100 

85 

107 

94 

106 

105 

113 

98 

31 

30 

42 

44 

1 

101 

104 

116 

97 

99 

85 

107 

85 

106 

98 

117 

107 

29 

33 

40 

42 

2 

96 

104 

113 

97 

94 

78 

109 

82 

106 

90 

116 

114 

28 

32 

40 

46 

3 

93 

no 

121 

93 

90 

*75 

111 

78 

106 

88 

114 

104 

24 

41 

43 

50 

4 

92 

119 

111 

96 

97 

74 

110 

81 

111 

39 

115 

102 

30 

49 

60 

55 
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101 

112 

105 

106 

104 

85 

112 

93 

117 

93 

116 

101 

60 

74 

73 

73 

0 

98 

116 

115 

92 

114 

96 
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98 
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103 

120 

104 

88 

94 

108 

107 

7 

108 

124 

116 

102 

124 

111 

117 

99 

131 

111 

128 

106 

119 

122 

144 

146 

8 

102 

126 

117 

106 

129 

125 

113 

108 

126 

115 

115 

116 

138 

135 

153 

156 

9 

95 

126 

115 

90 

128 

144 

111 

118 

117 

119 

105 

115 

145 

147 

152 

167 

10 

66 

98 

112 

90 

120 

144 

no 

124 

104 

115 

98 

no 

148 

143 

145 

150 

11 

90 

103 

113 

103 

106 

130 

102 

120 

93 

106 

30 

97 

149 

152 

140 

145 

18 

102 

89 

95 

85 

97 

93 

116 

80 

95 

75 

95 

148 

146 

126 

133 

results  for  the  Bureau  Central  M^t^orologique,  the  Eiffel  possessed  of  two  distinct  maxima  and  two  distinct  minima. 
Tower,  and  the  College  de  France,  Paris,  the  last  based  and  a winter  type  showing  only  one  maximum  (in  the 
on  diagrams  in  a paper  by  Chauveau  (Seance*  tie  la  evening)  and  one  minimum  (in  the  morning),  or  else  closely 
S vc.  Franc,  de  Phpnqne  for  1899,  p.  91).  In  this  paper  approaching  this  as  an  ideal.  Arguing  from  the  results 
Chauveau  suggests  that  there  are  at  ordinary  stations  two  , on  the  Eiffel  Tower  and  from  thane  on  a high  staging  at 
distinct  types  of  diurnal  variation,  viz.,  a summer  type  Trappes,  Chauveau  draws  the  conclusion  that  the  afternoon 
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. nccnliar  to  I In  conaidcring  such  discrepancies  it  would  be  well  to 

minimum  in  summer  are.  . rat(,  height*  dm  bear  « mind  the  possibility,  or  rather  probability,  that 

stations  near  tlw  ground,  and  t _ through-  atmospheric  potential  may,  like  thunderstorms  sod 

winter  type  of  inequality  applies  in  aU  “btudee  t g 1 vary  much  from  one  year  to  the  next  At 

out  the  entire  year.  t^sZmcr  ineqtm.it/ present,  three  fairly 

some  of  the  results  in  Tables  I.  and  li.»  > I1U1I  These  are  possibly  tictltious,  as  the 

this  theory.  . wou)d  ! ' e is  exceptionally  small,  but  the  phenomenon  »as 

Some  of  the  irregularities  in  Tables  1.  • exhibited  bv  each  of  tbe  three  years  included,  ami 

probably  dimppear  if  more  years'  data  were  employ  exhibit^  tne  ^ ^ ^ nuuilM  ^ 

this  U esjaicially  tree  in  eases  ^ wme  „f  tim  elier  stations.  Narrow**  of  diurml 

“ Win^r  In  this  range  is  clearly  no  general  attribute  *j~  M* 
according 


WlHTt* 


instance,  ^ _ 

to  the  data,  the  in- 
equality is  almoet 
the  oppoeite  of  that 
UKually  met  with,  the 
j»otential  Itcing  high- 
est in  the  early  morn- 
ing hours,  and  at 


I tlUirc  AO  vs«*a  ~~  p » 

for  that  at  Batavia  is  most  conspicuous,  borne  o» 
the  irregularities  in  the  tables  may  be  due  to  the  in- 
teraction of  conflicting  agencies,  of  which  one  may  l* 
dominant  at  one  time,  another  “"tuber.  Thus  C.  H. 
A Ire  (Compte*  *n-fus,  112  (1»91),  P-  !«»),« 
separating  quiet  bright  days  at  Lyons  into . two 
according  as  the  wind  was  northerly  or  mutely,  ® 
itig  hours,  and  at  I eluded  that  the  characteristics  of  the  diurnal 
about  its  lowest  value  i were  conspicuously  different  in  the  tw°  “**■ 
Lt™T»l  U ! diagrams  show  two  well-marked  maxima  and  mum. 
pm.  In  summer  the  ; (with  small  doubtful  ones)  in  each  | ™ 

morning  minimum  is  I southerly  wind  the  — 

a,  well  marked  as  at  j whereas  with  the  wind  northerly  it  is  somewuai 

other  places.  It  will  smaller. 

sta-reixs;!!?? 

F'°  S'  decidedly  less  pro-  „f  the  monthly 

roinunt  at  Greenwich  tlian  at  Kew,  especially  in  winter,  Kur  r,.,WI„  already  indicated,  Table  Ub  k dlU  „„  (rJ1» 
and  that  the  afternoon  minimum  in  winter  is  distinctly  ab.olut.  vslncs  for  tho  tw«lv« item  f able.  1.  inJ  11- 
present  at  Kew  though  hardly  visible  at  Greenwich.  | the  same  source.  ..  tho»  unite  m lame 


Table  III 

Amunl  In^uiiity ; ftrondnjee  f*  ***  Ym' 

July-  ' August-  1 S*TL 


{ J*B. 

I C»i*e  Tboraden,  1882-83 
| Sodankyla,  1882-83  . 

' Greenwich,  1 893-94,  13% 

I Florence,  1883-86  . 

Perpignan,  1886-88 
I Lisbon,  1884-86  . 

I Batavia  (2  m.),  1887  % 

I Batavia  (7 ‘8  m.).  1890-95 

At  Sodsnkylii  tho  year  employed  began  with  September  1882, 
at  Cape  Thoreden  with  November  1882.  At  tho  latter  atatiou 
there  were  only  ten  months’  observations,  and  the  result*  for 
November  and  December  seem  hardly  credible.  The  figures  suggest 
that  the  rapid  fall  in  poteiiti&l  observed  at  Kew  and  Grceuwicn  in 
April  and  May  takes  place  later  iu  the  far  uorth,  and  Bomewhat 
earlier  in  Florence,  Perpignan,  and  Lisbon.  At  the  higher  level 
at  Batavia  the  annual  inequality  seems  very  irregular,  notwith- 
standing that  it  is  a mean  from  six  Venn*’  result*. 

| 9.  Diurnal  and  annual  inequalities  have  been  published  for 
a variety  of  places,  which  arc  base!  on  eye  observations  with 
Exncrs  clcctroaropc.  Such  results  depend  only  on  observations 
taken  at  certain  hours  of  tho  day,  sometimes  only  on  bright  days  ; 
consequently  they  are  not  directly  conifwrablc  with  inequalities 
based  on  the  continuous  records  of  self-recording  instruments. 
Two  examples  are  given  in  Table  IV.  The  Wulfenlnittel  data  are 
due  to  Elster  and  Geitel  ( JKirw.  Sit s,  oL  Abth.  it,  1892,  p.  70S) ; 
the  data  for  Ladenburg  wen?  obtained  by  Gockel  (Met.  Ztil.  for 
1897,  lx  281)  during  the  years  1892-95,  The  figures  aro  the 
monthly  means  in  volts  of  the  potential  at  n fixed  point  in  the 
atmosphere. 

Table  IV.  (Annual  Inequality), 


June. 

63 

93 

57 

59 

71 

81 

92 

93 
105 
108 


65 

53 

at 

61 

73 

77 

89 

87 

79 

85 


43 

44 
84 
90 
82 
92 
62 
99 


47 

54 

53 

83 

89 

74 

100 

69 

73 


96 

102 

101 

99 

99 

99 

79 

101 


13 

71 

127 

123 

104 

129 

122 

115 

90 

117 


7 1 
71 
134 
13t 
139 
125 
121 
117 
93 
112 


iu  metre,,  tbe  m.rinmm  ,^ 

are  in  volt,.  The  daU  for  l am  aim  Ira]  [ a*  umc 


•sources  — — 
and  Greenwich 


Station.  1 London. 


Table  V.  

I I I Pnrr*-  I 

hmH  «™  PP“  ^ I 

Central- 1 Tower. 


Maximum 
Mi  ii  i muni  I 
Max. /mean  1 “!* 

SHallMU 


i Jan.  Feh.  Mck  April,  IjflM.  Joly,  Aus.  Si'fit.  1 <>et.  | Sot, 

.Wwifenburu-i  soj  aw  am  ms  no  102  125  ! 12L  1 121  1 is*  ‘><0 

|lAitw..irtirK  a.-;  tar  u?  1 ofi  ! 02  go  no  I :s  , 110  ioo 

5 10.  Table  V.  gives  some  data  bearing  on  the 

the  amplitude  of  t1*  At ‘ ! ,!*~ 

lieight  of  the  water 


Perhaptt  all  that  cun  be  »id  U imjcrlM®  "f 
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far  certain  hours  of  the  day,  along  with  some  corresponding  data 
obtained  by  Mit-hic  Smith  in  January  1885  on  Doaabetta  (8642 
feet),  the  highest  summit  of  the  Neilgh  ernes  in  India  ( Trans. 
R.S.K.  vol.  xxxii.  p,  5S3),  are  giveu  in  Tablo  VL  (afternoon 
hours  dashed). 

Table  VI. 


llour. 

e 

8 

10  1 

Noon. 

r 

4' 

S' 

Sonnblick 

200 

218 

240 

214 

221 

220 

Dodabctta  . 

65 

93 

108 

93 

*J 

The  unit  in  which  the  )*otenti«l  is  measured  is  not  the  same  in 
tho  two  cases,  and  the  hour*  are  not  exact  local  mean  time. 
Elster  and  Geitel'*  results.  except,  that  for  6 h.m.,  depend  on  three 
days*  observations  ; Michie  Smith’s  arc  means  from  five  days 
nearly  free  from  mist.  In  support  of  their  view  Elster  and  Geitel 
refer  to  a few  observations  \y  Knur  on  a hill  near  8t  GilgBOf  and 
to  a considerable  number  of  observations  mode  more  recently,  but 
with  apparently  somewhat  primitive  apparatus,  on  the  Sonnblick. 
In  view  of  the  large  variation  observed  on  Dodabctta,  more  ex- 
periment* on  the  subject  arc  clearly  wanted. 

§ 12.  Many  of  the  data  referred  to  below  are  taken  from 
Le  Cadet's  interesting  book  £lude  du  champ  cUctrique  de 
C Atmosphere,  Paris,  1898.  For  small  heights  use  may  be 
marie  of  captive  balloons,  provided  with  a burning  fuse, 
and  carrying  a wire  attached  to  an  electroscope  on  the 
ground.  With  such  apfutratus  Exner  ( Wien.  Sitz.  xeiii,, 
1886,  p.  222)  found  the  jmtential  gradient  nearly  uni- 
form up  to  heights  of  30  or  50  metres  above  the  ground. 
At  great  heights  the  jKitential  differs  so  much  from  that 
of  the  earth  that  captive  balloons  are  unsuitable.  Accord* 
ingly,  in  1885  a free  balloon  ascent  was  made  at  Vienna 
by  Lecher,  at  Exner’s  suggestion.  The  potential  gradient 
was  found  by  using  two  water-droppers,  with  their  jets  at 
a difference  of  2 metres  in  level.  The  mean  of  the  few 
measurements  taken  made  the  potential  gradient  at  a 
height  of  550  metres  nearly  double  that  at  the  ground. 
More  recent  experiments,  however,  tend  to  show  that 
Lecher’s  observations,  if  correct,  were  exceptional.  Per- 
haps the  most  important  of  these  experiments  are  those 
due  to  Lo  Owlet  himself.  lake  Lecher  he  employed  two 
collectors — either  water-droppers  or  flame-collectors — but 
usually  with  an  arrangement  for  altering  their  difference 
of  level.  Table  VII.  gives  some  of  Le  Cadet’s  results. 
Each  value  is  usually  the  mean  of  a series  of  readings. 
H is  the  height  of  the  balloon  in  metres,  P the  potential 
gradient  in  volts  jwr  metre. 
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On  11th  September  tho  value  found  for  P at  the 
ground  was  150.  The  marked  tendency  shown  in  the 
table  for  P to  diminish  as  the  height  increases  is  equally 
prominent  in  other  observations  by  Lo  Cadet.  Thus  on 
24th  March  1897,  at  heights  between  1680  and  2300 
metres,  P varied  from  32  to  28,  while  its  mean  value  at 
the  ground  as  deduced  from  the  simultaneous  records  of 
the  Lyons  water-drop|*er  was  99.  Similar  results  were 
observed  in  Germany  by  Baschin,  during  an  ascent  on 
1 “tli  February  1894.  Using  two  “ water-droppers  ” — with 
65  ]>er  cent  alcohol  in  the  water— he  found  for  P values 
of  19,  28,  ami  13,  auswering  to  the  heights  of  7C0,  2400, 
and  2800  metres  respectively.  During  the  ascent  the 
value  of  I*  at  the  ground  varied  from  98  to  181  at  Pots- 
dam, and  from  85  to  200  at  WolfenbuttoL  In  opposition 
to  these  results  Tuma,  during  an  ascent  at  Vienna  in 
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1892,  found  P to  increase  as  the  height  increased  from 
410  to  1900  metres;  but  several  recent  ascents  {Met. 
Zeit.  for  1899,  p.  280,  or  Wien.  Sitz.,  March  1899)  lead 
him  to  the  same  conclusion  as  Le  Cadet,  viz.,  that  under 
normal  conditions  tho  j>otential  gradient  diminishes  as  the 
height  increases.  The  iwesibility  that  a free  balloon  way 
carry  off  a charge  as  it  leaves  the  earth  lias  been  discussed 
by  Bomstein  {Met.  Zeit,,  1898,  p.  65),  who  show's  how 
such  a charge  could  bo  measured  if  the  balloon  carried 
three  water-droppers  at  different  levels.  Supposing  how- 
ever a charge  to  exist  initially,  it  would  tend,  us  Base  hi  n 
points  out,  to  disappear  when  ballast  was  discharged. 
Tuma,  from  experiments  made  on  several  of  his  recent 
ascents,  concluded  that  no  charge  existed  on  the  balloon. 

§ 13.  If  V be  the  potential,  ft  tho  density  of  free  electricity  at  a 
point  in  the  atmosphere,  at  a distance  r from  the  earth's  centre, 
we  have,  ueglectiug  variations  of  V in  horizontal  directions, 
r ' *jdfdr)[  r*d  V/*Vr)  + top  = 0. 

Throughout  the  limited  portion  of  the  earth's  atmosphere  open 
to  experiment,  we  may  for  practical  purposes  treat  r*  as  constant 
in  this  equation,  and  ao  take  - (\/to}(,d/dr)[d\ (dr).  Thus  p 
is  positive  if,  as  recent  experiments  seem  to  show,  the  potential 
: gradient,  d\'/dr,  diminishes  as  we  recede  from  the  earth. 

If  a he  the  surface  density  of  the  charge  on  the  earth,  we  have 
e-  - (l/4ir)(rfV/rfr)  where  rfV/rfr  is  the  potential  gradient  close  to 
the  ground.  As  rfV/rfr  is  normally  positive,  the  inference  in  that 
normally  the  earth's  surface  has  a negative  charge. 

If  we  take  a tube  of  force  1 cm.  cross-section,  and  suppose  it 
cut  by  the  equi  potential  surfaces  at  the  heights  Ai  and  A,  above  the 
ground,  then  under  the  conditions  assumed  above  the  total  charge, 
M,  includod  within  the  specified  portion  of  the  tube  is  given  by 

4'M  = W*),=  B+»1  - W*-),.  R+W 

where  R is  the  earth*!  radius. 

Le  Cadet  applies  equivalent  fonnnbs  to  1ub  balloon  ascent  of 
11th  September  1897,  assuming  the  potential  gradient  to  lie  150 
(volt/metre)  at  the  ground,  and  13*4  (volt/metre)  at  4000  metre*. 
Supposing  a volt  equal  to  0033  C.G.S.  electrostatic  units,  tho 
charge  on  the  ground  per  *q.  cm.  is*-  (150/100)  x *0033-7-4*,  or  ap- 
proximately - 000395  electrostatic  unit  (in  coulombs  - 13  x 10-,*J. 
The  charge  in  the  unit  tube  of  force  between  tho  ground  end  the 
height  of  4000  metres  works  out  at  + *00036  C.G.S.  electrostatic 
unit,  leaving  only  about  + *000035  electrostatic  units  above  this 
level.  These  figure*  give  for  the  average  density  of  the  charge 
between  the  height  of  4 kilometres  and  the  ground  the  value 
OxlO"10  electrostatic  units  (3xl0~‘*  coulombs).  This  is  In- 
significant compared  with  the  density  of  the  charges  recently 
given  to  air  by  Kelvin,  Maclean,  ami  Galt  (see  § 17).  Tiabcrt 
Ze.it,,  1898,  p.  401}  makes  a similar  calculation  in  discussing 
tho  probability  of  the  existence  of  vertical  earth-air  currents  of  tho 
order  17xlO“12  amperes  per  sq.  cm.  The  existence  of  such 
currents  seems  indicated  by  tho  researches  of  A.  Schmidt  and 
others,  who  have  concluded  that  a portion  of  the  earth's  magnetic 
field  cannot  b§  aoeonnted  for  by  a Gauwian  potential  (we 
Maonetinm,  Terrestrial,  g 24).  Trabert  takes  130  (volt/mctre) 
as  the  most  probable  mean  value  of  tho  potential  gradient 
at  tho  ground.  Answering  to  this,  a calculation  similar  to  Le 
Cadet's  makes  the  surface  density  - 11  x 10“14  coulombs  per  sq.  cm. 
Thus  Schmidt’s  hypothetical  mean  current  would  transmit  in  one 
second  fully  150  times  as  much  electricity  as  exists  at.  tho  instant 
on  the  earth's  surface.  This  would  imply  a rate  of  dissipation 
about  one  million  times  larger  than  that  found  by  Liuss  and  by 
Elster  and  Geitel  in  the  absence  of  photo-electric  settuu  (see  § 18). 

§ 14.  Elster  ami  Geitel  have  attempted  to  measure  the 
charge  brought  down  by  rain  falling  into  an  insulated 
vessel,  as  well  as  the  simultaneous  |K>tential  gradient  in 
the  atmosphere  {Met.  Zeit.,  1888,  p.  95 ; Wien.  Sit:,  xeix. 
Abth.  ii.,  1890,  p.  421  ; Terrestrial  Magnetism,  March 
1899,  p.  15).  There  are  various  serious  difficulties — 
splashing  of  rain-drops,  influence  of  apparatus,  surging* 
in  the.  electrometer,  Ac. — and  though  Elster  and  Geitel 
have  done  their  best  to  surmount  these,  they  seem  some- 
wlrnt  doubtful  of  their  complete  success.  The  conclusions 
indicated  by  the  exi>eriment8  are  :(I)  raindrops  almost 
invariably  curry  a charge ; the  sign  may  be  positive  or 
negative,  and  may  change  repeatedly  in  the  course  of  a 
single  rainstorm ; (2)  the  charge  is  more  often  than 
not  opposite  in  sign  to  the  simultaneous  value  of  the 
l*>tential  gradient  near  the  ground.  Ou  11th  May  1892, 
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during  n ‘hunderstonn,  the  charge  brought  down  bytiw 
rain,  when  gmtKt,  waa  approximately  at  the  of 
76  x 10  11  coulombs  per  mxoiid  ]ier  xq.  cm-  of  uirtli 
surface  Thin  was  the  maximum  met  with.  In  their 
paper  in  Tnratrial  Magnetic,  FJstcr  and  Geitel  give 
graphical  illustration*  of  their  results. 

^ 15.  At  most  stations  a negative  jxitent  ml  gradient  is 
exceptional,  except  during  rain  or  fog.  During  rain  it  is 
a frequent  hut  by  no  means  invariable  phenomenon,  anil 
it  seldom  persists  long  without  a recurrence  to  ]x«itive. 
The  alternations  of  sign  during  heavy  thunderstorm  ram 
an.-  often  both  frequent  and  sudden,  and  a similar  pheno- 
menon is  not  unusually  observed  during  thick  fog.  In 
some  localities  a negative  potential  gradient  seems  by  no 
means  uncommon,  even  on  bright  calm  days.  thus 
Michie  Smith  (Phil.  Mug.  vol.  xx.  1685,  p.  456)  observed 
numerous  instances  of  negative  potential  at  Madras  during 
bright  days  in  August  and  September.  The  phenomenon 
ms  quite  common  between  0.30  a.m.  and  noon,  during 
westerly  winds,  which  at  Madras  are  very  dry  and  usually 
dusty  The  presence  of  dust  seemed  to  Michie  .Smith  a 
contributory  cause,  hut  dust  in  easterly  winds  was  not 
accompanied  by  negative  potential.  At  the  Finnish  polar 
station  Sndankyla,  in  1882-83,  Lemstrom  ami  Bin* 
found  that  out  of  255  observed  occurrences  of  negattre 
potential,  106  took  place  in  the  absence  of  ram  or  snow. 
The  proportion  of  occurrences  of  negative  potential  under 
a clear  sky  was  much  aljove  its  average  in  autumn,  and 
much  below  its  average  in  spring  and  summer.  In  many 
cases  Lemstrom  and  Biese  observed  no  change  of  sign  to 
follow  on  rain  or  snowfall.  At  Polhcm,  in  SpiUlmrgen, 
Wijkander  is  reported  to  have  observed  negative  potentials 
almost  as  often  as  positive ; but  the  potential  gradients 
at  Polhcm  seem  to  have  been  abnormally  low.  At  the 
polar  station  Godthaab,  in  1882-83,  negative  potent.al 
xcemed  sometimes  to  be  associated  with  aurora  (laulsen, 
Bull,  ife  I'AnvI.  . . . de  V autmarhc,  1894,  p.  148). 

S IS.  It  lisa  tarn  found  by  Lcnsnl,  Elstor,  and  Geitel  and  “tilers, 
tllit  the  potential  gradient  is  negativo  near  a waterfall.  I b« 
inflnen  c may  ctlcn-1  to  a comidcrabl-  diatoms.  Lenani  i.  H i«r. 
.fan.  xlvi.  1811V,  p.  5 St;,  who  has  ipecially  investigated  the 
matter,  concludes  that  when  pure  water  falls  upon  water  the  air 
iti  (lie  neighbourhood  becomss  negatively  charged  ; the  jirescnc«  o 
du*t  in  the  air  is,  lit-  believe*,  nnciwmlW.  The  effect  can  lie  pro- 
duced inside  a clotcd  space  (Maclean  and  Goto,  Phil.  Mag.  vol.  ***• 
1890,  p.  14S),  but  under  such  circ  , instances  the  presence  of  dust 
seen**  la  increase  the  effect.  A little  impurity  in  the  water  markedly 
diminishes  the  charge,  and  may  alter  its  sign.  More  recent 
experiments  by  Kelvin,  Mac-lean,  and  Galt  [Phil.  Trans,  vol.  cxci. 
A,  p.  1&7)  have  shown  that  when  air  is  charged  by  dropping 
water,  as  in  Maclean  and  Goto'*  experiments,  the  charge  is  con- 
siderably greater  In  the  air  near  the  level  of  impact  of  the  falling 
water  than  in  that  nt  a higher  level.  A ramble  charge  still 
remained,  however,  when  the  influence  of  the  splashing  was 
eliminated.  In  the  opinion  of  Kelvin,  Maclean,  and  Galt,  this 
property  of  falling  water  rvnders  an  ordinary  watcr-dropper  un- 
suitable fur  use  indoors,  at  least  in  a small  room,  though  it 
constitute*  no  practical  objection  to  its  t»*«  out  of  door*.  Knur 
(Jf'ioi.  SiU,  (2)  1896,  p.  407)  observed  an  electrical  action  in  the 
case  of  breaking  sea -waves,  noticing  the  aprny  to  be  negatively 
electrified. 

§17.  Electrification  is  generally  admitted  to  exist  in  the  atmo- 
sphere, but  some  authoriti-  s have  held  that  it  is  carried  bv  dual, 
or  by  ice  and  water  particle*  forming  clouds.  L/nxl  Kelvin  » view 
W that  "-  l: —»♦««!«» -I"-*  «»  ej»1 
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iii-iit*  by  Kelvin,  Min-lean,  au*l  Galt  (I’kit.  Trans,  cxci  A.  j».  18i}. 

In  the  earlier  ex|M.-rit»entA  the  elo-triticatlon  was  m-asur  d by 
m-wus  of  a water -dropper.  In  tho  more  promt  ones,  fur  tho 
rea-vons  specified  in  | 16,  other  m<  thods  wpto  employed-  and  by 
nieaiiB  of  needle  itoints  utLwhod  to  an  electric  machine  a charge  of 
density  87  x 1m-»  C.G.S.  tleelrosfatic  units  was  given  on  one 

oc-  asion  to  ordinary  air,  while  a density  as  great  as  22xl©“*  __ 

units  was  attain'd  by  incurs  of  an  elect  rifle*  l bydivigen  flume.  I "f  the  fonnula.  Mjtn  P',ie™u,'  aWnitii'M 
After  stopping  the  electric  machine,  the  electrification  gradually  I the  mean  value*  during  a any  a 


ITU  SSJS  «-i  -Xop  j 

griidi-nt  in  volte  per  lustre,  an*  * ‘..cording 
V.pour  priwenl  in  the  stmosphoi*.  then,  „tre»> . 

-here  ajHjSJ 

l he  theorv  would  imj-ly  that  tm  » ^xroed  min' 

awl  1c  absolute  constants  ■**  -j,  their 

on  clear  dav..  Ulster  an  I J^  p'.ml  , « «^2». 

.,(  the  formula,  serin  generally  toW**^  0n  «th«  •«** 
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thojr  have  attributed  to  A value*  differing  from  one  eerie*  of  ex- 
penmen ts  to  an  »ther.  Exner  himself  ( trim.  SUz.  xeix.  Abth.  iL 
1891,  p.  601)  has  applied  hu  formula  with  A--UO0  ami  X = l*16 
to  observation*  at  Vienna,  Wolfenluittel,  St  Gilgen,  ami  India. 
Arranging  his  observations  in  groups,  each  of  which  answers  to  a 
narrow  range  of  vsjiour  density,  he  compare*  the  mean  observed 
an  ! calculate*!  valuta  of  P for  the  several  group*.  The  tendency 
for  the  mean  I*  to  be  small  when  the  mean  q is  large  is  decided, 
hlstcr  and  Geitel  (trim.  SUz.  ci.  1892,  p,  70S)  applied  Exiut'm 
formula  to  group*  of  observations  made  by  them  at  Wolfenbiittel 
on  quiet,  comparatively  eleir  days.  They  found  a fair  general 
agreement  between  the  ob*ervcd  and  calculate*.!  mean  values  of  P 
for  the  groups,  but  within  the  same  vapour  density  group  the 
individually  observed  value*  of  P often  differed  conspicuously. 
This  had  been  noticed  jireviously  by  Exner  hirnself.  indeiwnd- 
«nt  critical  examinations  of  Exner 's  theory  have  been  made  by 
Chreo  (Prvc,  R-ry.  Sue.  voL  lx-  1896,  p.  96),  Braun  (review  Met. 
Z*il.  1896.  p.  (78]),  Trabert  (J let.  ZciL  1897,  p.  106),  and  Gockel 
{Met.  ZeU.  1897,  p.  281),  dmi  ing  respectively  with  observations 
at  Kew,  Bamberg.  Meiningen,  and  I«a<h-uburg.  In  each  case  the 
conclusion  reached  was  that  the  relation  between  potential  gradient 
and  vapour  density  is  not  a unique  and  fundamental  one,  a* 
Exner  suppose*.  When  observations  takeu  at  all  seasons  of  the 
year  are  combined  together,  the  great  majority  of  instances  of 
Urge  vapour  density  (or  of  high  temperature)  will  be  found  to 
have  occurred  in  summer,  when  the  potential  gradient  is  normally 
low  ; thus  there  can  hardly  (ail  to  n»  a certain  amount  of  agree- 
ment between  observation  and  any  theory  which  associates  Jow 
p it.-utial  with  high  vapour  density  (or  high  temperature). 

§21.  In  1897  Hertz  (tried.  Ann.  xxxi.  p.  983)  found  that  the 
discharge  between  two  |*oles  vros  facilitated  by  the  presence  of 
UUrm-  nltra-violot  light.  Subsequent  experimenter*  (see  J.  J. 

rloM  Thomson's  Recent  Researches  in  Electricity,  arts.  39  to 

U-hf  42)  found  that  the  seat  of  this  action  was  the  cathode, 
an*l  further,  that  various  metallic  substances— notably 
freshly- polished  zinc— when  iusulatid  became  positively  oloctriiied, 
or  rapidly  lost  a negative  charge  when  exposed  to  ultra  violet 
light  from  any  source,  including  the  sun.  This  species  of  dissipa- 
tion  is  confined  to  negative  charges,  and  dejieitils  principally  on  ] 
the  material  of  the  charge*!  surface  and  the  freshness  of  its  polish  ; 
but  it  also  depend*  on  the  nature  of  the  surrounding  gas  and  it* 
pressure.  The  property,  though  prominent  in  potassium,  sodium, 
aul  zinc,  is  incouspicuous  in  most  common  materials  at  the  earth's 
surface;  Elstcraud  Geitel, howover(  fPied.  An*,  xliv.  1891,  a 722), 
found  sensible  truces  of  it  in  fluorspar  and  a few  other  mineral*. 
Tlu  earliest  recognition  of  ultra-violet  light  as  a possibly  important 
factor  in  atmospheric  electricity,  seems  due  to  Arrhenius  (Met, 

2 it.  IASS,  pp.  297  aud  318).  Whilst  mentioning  the  |«o«sible 
effect  of  ultra- violet  light  incident  on  the  earth  or  on  ) "articles  in 
the  atmosphere,  he  relies  mainly  on  ita  making  the  air  it  traverse* 
Conduct  elect  roly  tit-ally.  Els  ter  and  Geitel,  on  the  other  hand, 
attach  main  tf  not  exclusive  importance  toils  action  at  the  earth's 
surface.  From  experiments  with  electric  light  they  concluded  that 
i,  the  rate  of  lass  of  u negative  charge  by  a small  sphere  of  freshly 
amalgamated  zinc,  was  connected  with  J,  the  intensity  off  ultra- 
violet light,  by  a linear  relation  z=a  + &J  (trie*.  Sit;,  ci.  Abtli. 
iL  1392,  p.  703).  Having  founl  a and  b experimentally,  they 
determined  J from  day  to  day  from  the  observed  rates  of  loss  of 
charge  in  sunshine.  ’ They  tried  several  formula;  connecting  J 
with  the  potential  gradient  P,  the  simplest  being  of  the  type 
V -•  A /(«  + £! ),  where  A,  a,  ft,  are  constant*.  In  comparing  ob- 
served and  calculated  values  of  P,  they  followed  Exner 's  example, 
arranging  th-i  observations  in  group*  according  to  tlic  value  of  J.  j 
Whilst  some  of  the  series  of  observed  and  calculated  mean  group 
values  show  a surprisingly  good  agreement,  individual  observations 
within  the  same  group  often  differ  conspicuously.  More  recently 
Brillouin  and  Buis»on  (reviewed  Met.  ZeU.  1898,  re.  39)  have 
found  that  dry  toe  is  sensitive  to  ultra  violet  light,  the  influence  I 
being  of  the  order  of  one-tenth  of  that  observed  with  zinc.  As 
the  icc  surface  rnclts,  the  effect  rapidly  diminishes,  becoming  ! 
vanishingly  small  wbou  a complete  layer  of  water  has  formed.  [ 
This  di-covery  has  been  questioned  by  Beundorf.  If  confirmed,  | 
it  would  increase  the  probability  that  ultra  violet  light  plays  an  : 
important  part  in  atmospheric  electricity. 

§ 22.  Recently,  owing  mainly  to  the  researches  of  C T.  ft  | 
Wilson,  evidence  has  accumulated  as  to  the  existence  in  atmo- 
spheric air  of  nuclei — other  than  dust  particles— which  act  as 
centres  of  condensation  for  water  vapour,  when  supersaturation  is 
pro  lucod  artificially.  Wilson  found  that  ions  acting  as  nuclei 
can  1m  called  into  existence  by  Rdntgen  nys,  I’ranium  rays,  and 
ultra-violet  light  acting  on  negatively  charged  zinc  or  even  on  ! 
must  air.  .1.  J.  Thomson  {Phil.  Ma-t.  Dec.  1893,  p.  533)  pointed 
out  that  if  the  positive  and  negative  iuns  should  differ  in  their 
power  of  condensing  water  vapour,  then  a cloud  might  fo-m  round 
tin*  otic  s/'t  of  ions,  and  tliat  as  the  cloud  partic-r-s  toll  under 
gravity,  clertrlcnl  *'"1*1  rat  ion  would  take  place.  Wilson  (Phil. 
Trans,  exciii  p.  2S9)  lias  found  that  ions  produced  by  Rhntgen 


rays  do  really  show  this  difference,  negative  ions  serving  aa  con- 
densation nuclei  under  considerably  less  an peratu ration  than 
positive  ion*.  He  found,  however,  tliat  the  non-dust  nuclei, 
always  present  in  small  numbers  in  the  atmosphere,  and  the 
nuclei  produced  in  moist  air  by  ultra-violet  light  do  not  behave  ns 
tree  ions ; aud  whilst  there  is  considerable  reason  to  believe  that 
ionization  develops  in  these  nuclei  in  the  proeem  of  suponta titra- 
tion this  remains  to  bo  proved.  Supposing  ions  to  act  as  con- 
densation nuclei  in  the  atmosphere,  Wilson's  experiments  seem 
to  indicate  that  this  action  would  bo  chiefly  limited  to  negative 
ions,  and  that  the  rain  so  formed  would  mainly  carry  down  negati \ e 
electricity.  As  ho  himself  remarks,  however,  Lister  and  Geitcl  s 
experiments  (§  11)  do  not  show  any  conspicuous  preponderant* 
of  negative  electricity  in  rainfall  Again,  the  supc maturation 
required  before  even  negative  ions  act  as  condensation  nuclei  is 
considerable,  and  Aitken  (Xaturs,  March  1900,  p.  611)  believes 
that  the  number  of  dust  particle*  usually  present  in  the  ntmo. 
sphere  is  so  largo  as  to  afford  little  opportunity  f>r  ions  to  act. 
Elstcr  and  Geitel  on  the  other  hand  (Terrestrial  Magnetism,  vol.  iv. 
1899,  p.  213)  regard  the  action  of  ions,  positive  as  well  as  negative, 

! aa  in  all  probability  a factor  of  importance. 

I 23.  Everett  (Phil.  Trans.  3 968,  p.  347),  in  discussing  the 
Kew  atmospheric  electricity  results,  specified  certain  joints  of 
resemblance  between  the  diurnal  variation  and  that  of  barometric 
pressure.  ^ The  two  elements  agree  in  having  two  maxima  mid 
minima  in  their  diurnal  inequalities,  and  the  times  of  their 
occurrence,  at  least  at  Kew,  are  fairly  similar.  ll.ro  n (Met.  ZeU. 
1839,  p.  106;  1S90,  p.  29;  1891,  p.  113)  has  dwelt  on  this  re- 
semblance in  reviewing  atmospheric  electricity  observations  nt 
various  stations,  and  has  further  pointed  out  that  the  relative  im- 
portance of  the  semi-diurnal  as  compared  with  the  diurnal  term  in  a 
\ Fourier  analysis,  in  the  case  of  electric  potential  as  in  that  of  baro- 
metric pressure,  appears  leas  in  arctic  than  in  temj  write  latitudes, 
and  is  greatest  in  tropical  stations. 

§24.  Iu  the  papers  mentioned  in  §20,  Cliree,  Braun,  Trabert. 
and  Gockel  all  describe  a closer  association  of  high  potential 

fradient  with  low  temperature  than  with  low  vapour  density. 

rabert  seems  almost  disposed  to  regard  this  association  as  funda- 
mental, iu  tlu;  absence  presumably  of  disturbing  causes  Midi  as 
rainfall.  If  this  wore  the  ease,  we  ought  tooDoounter  exceptionally 
high  ]v>teutial  gradients  nt  aretic  station*,  especially  at  night  in 
winter.  At  Caj*  Thoreden,  however,  so  far  a.*  the  recordetl  jiosi- 
tion  of  the  watcr-dropjwr  enables  one  to  judge,  the  potential 
gradient  was  exceptionally  low.  At  Soduuyu,  Lemstroin  and 
Hiese  found  that  tlie  mean  potential  gradient  for  the  colder  lialf  of 
the  day  was  considerably  loss  than  that  for  the  warmer  half  during 
winter  and  spring,  and  that  for  the  y na  os  a whole,  the  meau 
gradient-  during  the  warmer  hours  stood  to  that  during  the  colder 
hours  in  the  ratio  823 : 735.  Again,  while  the  chief  maximum  in 
the  diurnal  inequality  of  the  potential  gradient  usually  occurs  after 
the  principal  minimum  at  many  stations  -occurs  before  sun- 
rise, when  the  temperature  is  at  its  lowest.  Finally,  whilst  thd 
diurnal  inequality  of  the  potential  grailicnt  usually  shows  two 
maxima  and  minims,  thst  of  temjterature  has  normally  hut  one. 

§ 26.  Olrtervatiuns  by  Kilter  and  Geitel  on  10th  August  1887, 
and  by  Ludwig  on  22ud  January  1898  (Met.  ZeU.  1888,  p.  27,  and 
1899,  j>.  281),  agreed  in  showing  a diminution  of  potential  gradient 
during  the  totality  of  a solar  eulijee,  followed  by  a smart  rise  after 
totality.  These  observations  possess  a certain  significance  in  con- 
nexion with  the  ultra-violet  light  theory  of  Arrhenius,  to  which 
they  seem  opposed.  Sudden  changes  of  potential  gradient  are, 
however,  so  frequent,  that  much  weight  cannot  be  assigned  to 
observations  so  limited  in  number.  Observation*  under  somewhat 
analogous  condition*,  hut  |iointiiig  to  an  opposite  conclusion,  are 
described  by  Gockel  (Met.  Zeit.  1899,  K 481).  During  several  days’ 
observation*  in  a small  oasis,  El  Mora  near  Uiscra,  he  found  a 
marked  tendency  in  the  potential  gradient  to  rise  rapidly  just  after 
sunset. 

§ 26.  Lemstrom  (Brit.  Am*.  Report  for  1898,  p.  808)  lias  been 
experimenting  since  1885  on  the  influence  of  artificial  electric  fields 
or  current*  on  the  growth  of  jilauts.  The  influence  is,  he  says, 
iu  geucral  highly  beneficial ; for  insttnee,  it  shorten*  the  time 
required  by  strawberries  and  raspberries  to  ripen,  and  increase*  the 
yield.  It  may,  however,  l*  injurious,  especially  during  bright 
days,  unless  a turn 'lance  of  water  is  provided.  Lemstrom  believes 
atmospheric  electricity  to  relay  an  important  part  in  the  growth  of 
vegetation  in  high  latitudes,  and  he  assigns  a special  r(Ue  to  the 
needle*  of  fir  and  pine  trees.  E.  II.  Cook  (Bril.  A**x.  Report 
for  1898,  p.  809)  describes  experiments  somewhat  similar  to 
LemstrotuV  He  observed  a beneficial  effect  on  plants  grown 
under  a pole — esjiecially  tho  negative  pole — of  a Wimahurst 
machine  or  an  induction  ooil.  Cook  refers  to  ex  pertinents  aiming 
at  the  direct  utilization  of  atmosjihcric  electricity. 

§ 27.  The  I* -ginning  and  ending  of  thunderstorm*  at  a 
station  arc  seldom  very  clearly  defined,  and  t lie  duration 
is  very  variable,  so  that  the  exact  significance  to  be  at- 
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tjM'htiil  to  figures  showing  the  diurnal  inequality  of  i 
thunderstorms  is  open  to  a little  uncertainty.  The  data  [ 
in  Tables  VIII.  and  IX.  are  all  quoted  by 
Thunder-  Afrtenius  {Vet.  Zrit.  IMS,  p.  348),  except  those  , 
norms.  [or  Edinburgh,  which  are  from  a paper  by  Moss- 
man  A\  S.  K.  vol.  xxxix.  p.  63).  The  data  for 

Belgium  are  due  to  Lancaster,  those  for  Italy  to  Ferrari  ; 
in  the  latter  case  only  atoms  lasting  less  than  three  hours 
are  included.  The  ilata  for  the  Russian  empire  arc  due  to 
Kioaaouaky ; they  are  based  on  ten  years’  observations, 
1870-79.  In  all  cases  the  figures  represent  |iereenlages  of 
the  total  number,  afternoon  hours  are  dashed. 

Tahle  VIII. 

Iterative  Diurnal  frequency  of  Thunderstorms. 


Taiuk  XI. 

Total  deaths  by  Lightning. 
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Tahi.f.  IX. 

Relatin'  Diurnal  frequency  of  Thunderstorms. 
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§ 28.  Table  X.  .shows  how  the  number  of  thunderstorms 
varies  throughout  the  year.  The  figures  are  percentages 
of  the  total  number  recorded.  The  epochs  covered  and 
the  sources  of  the  figures  are  as  follows : Edinburgh, 
1770-1896,  Mossman  (Tram.  R.  S.  E.  vol.  xxxix.  p.  63); 

Table  X. 

Relative  frequency  of  Thunder  storms  throughout  the  Tear. 


§ 29.  If  we  compare  Tables  VIII.,  IX.,  and  X,  with 
Tables  I.,  II.,  and  III.,  we  see  that  to  a certain 
extent  high  thunderstorm  frequency  and  low 
potential  gradient  vary  in  parallel  lilies.  Thus, 
thunderstorm  frequency  and  intensity  are  gawtest 
about  midsummer,  when  potential  gradient  U least, 
and  there  is  at  most  stations  a minimum  of  potential 
gradient  in  the  afternoon  at  about  the  same  hour  a* 
the  thunderstorm  maximum.  The  connexion  b, 
however,  far  from  close.  Thus  we  luive  the  thunderstorm 
minimum  occurring  alongside  of  the  early  morning  poten- 
tial gradient  minimum ; and  the  diurnal  and  annual 
variations  in  thunderstorms  appear  much  more  accentuated 
than  the  corresponding  variations  in  potential  gradxnt. 

§ 30.  When  we  consider  the  influence  of  geomphw*!  FjjJjJi 
we  also  find  thunderstorm  frequency  more  variable  tlun  1 
gradient,  at  least  so  far  as  is  at  present  known  If  « 
Exner's  observations  of  potential  as  repweentstm.  the mu 
potential  gradient  doe*  indeed  dimmish  os  wc  {*»  ' WJ,, 

to  tropical  climates,  but  we  do  m>t  encounter  «ch 
crcpancies  as  arc  presented  in  Tabic  XII.  The  data  arc  from 
twuroes  already  mentioned. 

Table  XII. 

Arrraae  Xumler  of  Thunderstorms  in  a Year. 
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London,  1703-1896,  Moeaiuan  (Quarterly  Journal  of  R 
.Vet.  Socy.  vol.  xxiv.  1898,  p»  31)  ; Paris  (Parc  St  Maur), 
1*73-93,  Rcnou  (.Vet.  Ztit.  1894,  p.  277);  Hungary, 
mean  from  numerous  stations,  1871-95,  Hejas  (Met.  ZetU 
1899,  p.  219) ; Batavia,  1867-95  (ifitg.  <md  JftL  Obmrvch 
tiom,  vol.  xviii.  1895);  Russian  provinces,  1870-79,  and 
Italy  (1882-83)  from  Arrhenius  (Met.  Zeit.  1888,  p.  348). 
In  the  last-mentioned  cases  the  data  for  winter  are  lumped 
together,  so  for  convenience  the  year  starts  with  April. 

Alongside  this  lust  table  it  is  instructive  to  place  the 
following  particulars  aa  to  the  number  of  persons  killed 
by  light  tiing  in  different  months  in  England  and  Wales 
during  the  twenty-four  veArs  18.57-80  (1L  Lawson,  Quart. 
Journal  R.  Met.  .W.  vol.  xv.  1889,  p.  140),  with  corre- 
sponding data  in  the  United  Statesduring  the  eight  years 
1S9 1-98  (Henry,  Bull  No.  26,  U.S.  Dq*.  of  Agriculture, 
1899).  The  six  winter  months  October-Mareh  are  trrouixtl 
together.  1 


It  must  be  allowed  that  tne  arawing  f 

thunderstorm  data  is  portieulariy  difficult,  Iittlnictivs 

Wren th. record. from.Utiou. jit town. !•«*«>£■  , jhS,,, 
illustration*  .re  afforded  in  1‘Uta  . ^ttonomclr^ 

on  United  State,  tliunderetorm.  menu*! 

In  rente  p ft.  of  the  IVifte  ««.* 
annual  number  ia  pot  at  from  1 to  6,  a 
15  in  rente  of  the  control  *‘^““^ul|.  ul1n.i,  .r 
Even  in  rente  quite  .mall  arena,  es\*cM?  ^ 
coa.t  district,  containing  lngb  niootitAioA 
enoes  in  tlmnd«retnrnt  frequency  »•  „x 

i»  lit.  further  consideration  that  a great  <I«U  * . 

deiie n»l  ou  the  observer.  iarlrretni- 

§ 31.  Other  thunderstorm  data  are  more  f* 
J of  Urn  imagination  but  .1  -gglg 
reureea  of  uncertainty.  An  " J ,,v  u»«'» 

the  following  rtataiUo.  from  U»  0f 

already  mentioned,  citing  the  rm.  .I.jti.tt 
pentottj  killed  annually  per  ten 
in  various  districts  of  England  and  al«a  {*?. 
separately  the  epochs  1852  - 61,  &n,I  ^ 


Table  XIII.  gives  only  the  final  raeona. 

“ midland  " ; N,  north  ; S,  south,  kc. 

Table  XIII. 

Per***  killed  annually  per  Ten  X lillion  lM^  ^ 


Loudon.  8.E.  S-M.  K.  &.W. 

1-3  8'0  12*3  12*7  5'6 


v u N.w.  Yolk.  S. 

11-4  10*4  n 


107  180  6 


The  north  * midland  district  (Leicester,  _ ^ rtf  ncisons 

Nottingham,  and  Dterby)  showed  the  largest  P P*\-tdIl  ^pi)  d>® 
killed  during  each  decade,  and  London  l beany 

least.  Prom  what  Is  known  otherwise,  * 1 4 sap{iosed  th* 

doubt  that  one  would  be  seriously  in  enor  i gander 

figures  in  Table  XIII.  to  be  an  «*ct  ” i by  tb«  f^t 

storm  intensity.  The  figures  are  largely  t rk«n«!  of 
that  lereons  employed  floors  have  mueh 
struck  by  lightning  than  those  out  °f 1 ,i^!}  _,.,i  a KjiO,  ^ 

fact,  IVtvsgh  mentions  that  Iwiwcen  1652 
female*  were  killed  by  lightning,  as  against  4«-  “ thendf 
8 S2.  Table  XIV.  give,  the  lM»p  »»«•!  *™”'  ^ Til* 
storms  recorded  i»er  oecailo  at  Edinburgh,  < 
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The  Edinburgh  and  London  data  arc  from  the  papers  by  Moasman 
already  mentioned,  those  for  Tilsit  are  due  to  Kasaner  [see  Met.  Zeit. 
for  1894,  p.  237). 

Table  XIV. 

Mean  Annual  dumber  of  Thunderstorms. 


Dscada  ending  ( 1800  isio 

IS 

1S30  IS+d 

I860 

1SC0  t 1S70 , 1890  I 181*0 

Edinburgh  . 4 *0  j 4 *9 

5*7 

7*7  1 67 

5*7 

0-5  ! 6-4  ] JO-rt  »-4 

tarn  Ion  . 7 "9  9 -5 

8-2 

11*5  11-8 

10-5 

11*9'  9‘6  15*7  13-0 

Tilsit  . . ! ...  ... 

121  121 

16-1 

15-3  ; 1H>  1 17*6  21*8 

Merman  expresses  the  opinion  that  the  apparent  recent  increase 
in  the  frequency  of  thunderstorms  at  Edinburgh  ami  London  is,  to 
some  extent  at  least,  a true  phenomenon.  Unquestionably  tho 
two  sets  of  figures  show  corroborative  features — notably  tho  fall  in 
the  decade  1881  to  1870— but  it  is  difficult  to  feel  certain  tint 
tho  notable  extension  in  tho  limit*  of  both  cities  may  not  have 
exercised  an  inilueuce.  The  diminished  intensity  in  the  decade 
1381*70  is,  it  may  bo  added,  in  accord  with  Lawson's  vital 
statistics.  In  Germany  various  authorities  believe  in  a great 
recent  increase  in  thunderstorms.  Von  Bezold  ( Berlin . SiU.  1399, 
No.  16)  has  given  a table  ahowiug  tbe  uuuiber  per  million  of 
insured  houses  struck  in  Bavaria  for  each  year  from  1833  to  1897. 
Prior  to  1863,  the  number  struck  in  one  year  never  exceeded  78 
per  million;  between  1868  and  1S83  it  exceeded  100  per  million 
in  five,  but  only  five,  years  ; since  1884  it  hue  only  once  been  less 
than  100  per  million,  and  it  exceeded  200  per  million  in  1895, 
1896,  and  1897.  Kassncr  (reviewed  Met.  Zeit . 1890,  p.  385),  deal- 
ing with  similar  insurance  statistics  for  Central  Germany,  concluded 
that  during  tho  twenty -six  years  1864  to  1889,  destructive  lightning 
strokes  had  increased  126  per  cent  as  against  an  Increase  of  only 
11  per  cent,  in  houses.  Von  Bezold  seems  to  aocept  a largo 
increase  in  thunderstorm  intensity  in  Germany  as  an  undoubted 
fact,  and  he  is  disposed  to  associate  it  with  the  great  increase  in 
smoky  factory  chimneys,  and  in  the  number  of  wires  and  rails  all 
over  the  country.  It  is  [toaaible,  of  course,  that  changes  in  the 
ordinary  height  or  construction  of  buildings,  or  influences  which 
only  an  insurance  exjn-rt  could  assess,  may  have  had  an  effect. 

g 33.  Table  XV.  gives  data  based  on  tho  number  of  trees  of 
different  specie#  struck  by  lightning  during  a series  of  recent  years 
iu  the  forests  of  Lippc,  in  Germany,  as  quoted  by  Henry  {lx.). 

Table  XV. 


Aladanicns  Handlimjnr,  Bd.  31,  No.  2,  1898).  Tbe  figures  are 
percentages  of  the  mean  number  for  the  year. 

Table  XVI. 

lielative  frequency  of  Auroras  throughout  the  Year. 


! N.B.  Seal. 
' land  (llTi 
>ear#>. 

Guidon  i 
(180  years). . 

i 

Norway  | Sjjjjj 

Pram  I0*8l 
to  sr  8. 

i January 

10-9 

*•« 

11-5  0-S 

4 6 

j February  . 

127 

10-5 

152  92 

5*8 

, March 

120 

10*2 

15-4  1 8-8 

94 

April 

7*1 

io-7  ; 

4-1  10» 

127 

Jlay 

2*2 

4 '0 

0-3  g-O 

3 8 

Juno 

0*0 

1*1 

0 0 67 

3-8 

July 

0*4 

1*9 

00  1 77 

2*4 

August 

4*4 

5-6 

0-8  , 7-8 

72 

September 

12-9 

14-5  1 

9-6  10-9 

11-9 

October  . 

15*8 

16-9 

16*2  10-3 

21*1 

November 

12-0 

9-6 

15-0  1 7-s 

10-4 

December . 

9 '6 

6-4  | 

11  » 5-8 

_1LJ 

Table  XVI.  i9  in  general  agreement  with  the  statement  in  the 
Eney.  lirit.  thnt  auroras  arc  most  frequent  near  the  equinoxes.  In 
comparing  winter  and  summer  data,  especially  in  high  latitude#,  it 
must  be  remembered  that  faint  auroras  are  invisible  iu  twilight. 

8 36.  Table  XVIL  may  be  regardod  as  a continuation  of  one  in 
the  Eney.  Brit.  yol.  xvi.  p.  178,  It  give*  Wolfs  relative  sun-spot 
numbers  alongside  of  nuralicrs  proportional  to  the  frequency  of 
auroras.  In  the  case  of  Edinburgh  the  figures  are  the  actual  num- 
ber of  auroras  as  given  by  Moasman  {/.«.).  The  other  data  are  from 
a paper  by  Ekholm  and  Arrhenius  (A'.  Seenska  Vct.-Akad.  Band. 
13d.  31,  No.  3,  1898). 

Table  XVII. 

Sun-sjyM  and  Auroral  Frequency. 


Sjiecji-s  of  Tree. 

Oak. 

Kir. 

run*.  Beech.  | Larch. 

Ash. 

Birch.  | 

: Total  struck 

159 

59 

20  1 21  1 7 

6 

4 j 

! Menu  liability  . 

57 

39 

5 j 1 j ... 

...  | 

In  calculating  the  liability,  allowance  is  made  for  tho  relative 
numbers  of  tbe  dilTcrent  species.  The  dilfererit  years  are  treated 
separately,  the  liability  of  ueech  to  be  struck  being  taken  as  unity 
throughout.  Proltoska  (wo  Met.  Zeit . 1399,  |x  128)  gives  some- 
what analogous  data  for  Styria.  He  concludes  that  oaks,  poplars, 
and  pear  trees  are  especially  liable  to  be  struck,  while  beech  is 
exceptionally  safe.  Joneaoo  (see  llcnry,  l.c.)  has  concluded  from 
ex]«riments  that  fresh  wood,  rich  in  starch,  but  poor  in  fatty 
material,  possesses  the  greatest  electrical  conductivity,  and  tliat 
the  conductivity  in  soma  .*qw:ch«  of  living  trees  varies  a good  deal 
with  th-  season  of  the  year.  He  believe*  that  tho  liability  to 
b<i  struck  by  lightning  is  greater  the  higher  the  conductivity. 
Allowance  must,  however,  do  made  for  the  fact  that  different 
species  of  tree#  attain  different  heights,  and  that  one  sjieciea  may 
be  com mun  iu  marshy,  another  on  rocky  ground.  According  to 
Heilman  (quoted  by  Henry),  the  liability  to  lightning  stroke  on 
different  soils  in  Germany  may  ho  jmt  at : chalk  1,  clay  7,  sand  9, 
loam  2?.  Differences  of  this  kind  might  influence  the  apparent 
liability  of  different  species  of  trees  to  be  struck. 

§ 31.  Luminous  discharges  from  pointed  objects  arc  not  in- 
frequent in  mountainous  districts,  especially  during  thunderstorm*. 
On  the  Sonnblick,  where  the  phenomenon  is  of  frequent  occurrence, 
St  Elmo's  fire  has  been  found  to  answer  to  a discharge  sometimes 
of  positive,  sometimes  of  negative  electricity  (Elstcr  and  Geitel, 
S/d.  Zeit.  1891,  p.  321,  ami  1394,  p.  [68]).  The  colour  ami  appear- 
ance of  the  light  differ  in  the  two  cases,  red  predominating  in  a 
positive,  blue  in  a negative  discharge.  Static  {Met.  Zeit.  1898,  p. 
238)  also  describes  the  appearance  of  St  Elmo's  fire  of  different  sign*, 
as  observed  on  the  Brocken. 

§ 35.  A description  of  the  more  prominent  features  of  aurora 
will  be  found  in  the  Ennj.  Brit.  vol.  xvi.  pp.  177,  178,  183.  Table 
Auroras.  XVI.  contain* some  statistics  more  recently  published 
as  to  the  relative  frequency  of  auroras  in  different 
mouths  of  the  year.  Tho  data  for  Scotland  and  London  are 
from  paiM-re  by  .\ftmman  (see  Met.  Zeit . 1S9S,  p.  307),  the  rest  are 
quoted  l»y  Ekholm  and  Arrhenius  [Kongl.  tivenskn  Yctcnkajis- 


Year. 

Wolf. 

Number. 

Auroral  Frequency. 

Edinburgh. 

N.  America. 

16'totfT  8.  J 

1369 

73  9 

5 

3 

1870 

130-1 

10 

123 

1871 

111-2 

21 

408 

60 

1872 

1017 

6 

565 

105 

1873 

6t5-3 

12 

781 

3 

1874 

44  6 

10 

1413 

11 

1876 

17*1 

4 

741 

6 

1876 

11*3 

0 

676 

2 

1877 

12*3 

2 

877 

1 

1978 

3*4 

1 

258 

0 

1879 

60 

0 

405 

1 

1880 

32-3 

12 

616 

5 

1881 

54*3 

- 

804 

17 

1882 

59-6 

5 

860 

138 

1383 

637 

2 

686 

28 

1884 

83-5 

3 

533 

0 

1885 

52-2 

5 

728 

2 

1888 

25  4 

6 

274 

3 

1887 

131 

0 

610 

3 

1888 

6-8 

1 

759 

9 

1889 

6 3 

0 

336 

1 

1890 

7 1 

0 

353 

1 

1891 

35-6 

7 

732 

1 

1892 

73-8 

9 

614 

48 

1893 

84 ’9 

2 

1067 

9 

1894 

78-0 

8 

... 

12 

f 37.  During  the  polar  year,  September  1882  to  September  1863, 
numerous  aurora  observations  wrro  made  at  many  of  the  stations. 
Those  at  the  Finnish  station,  Sodankvla,  hare  been  discussed  by 
Lemstrorn  and  Biese  ( Exped . 1‘olairt  Finlandaise,  t.  iii.,  Helsing- 
fors, 1898).  In  addition  to  the  more  Usual  phenomena  the  Finnish 
observers  noticed  a variety  of  others.  On  a good  many  occasions, 
in  the  absence  of  ordinary  aurora,  they  saw  a yellowish-white 
illumination,  showing  in  the  spectrosco|>«  tho  characteristic  auroral 
line  (wave-length  6569  x HT7  inm.,  according  to  Lemstrorn).  On 
some  occasions,  in  the  absence  of  any  phenomenon  visible  to  the 
unaided  eye,  Lemstrorn  sow  the  auroral  line  wherever  he  turned 
the  spectroscm*'.  The  m<wt  outstanding  phenomena,  however, 
described  by  Lemstrorn  and  Biese  are  artificially  produced  lumin- 
osities, in  the  shapo  usually  of  Homes,  but  occasionally  resembling 
auroral  ru>s.  The  auroral  line  was  usually  detected,  bttt 
feeble.  The  apparatus  consisted  of  a number  of  sharp  pints  con- 
nected by  wires  carried  on  insulators,  the  whole  enclosing  an  ait* 
of  several  hundred  square  metre*  on  the  top  of  one  or  other  of  a 
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A TREK  — AUBURN 


„,i«  of  hills  near  BodankjU. . Sometimes  a HolU  wUm 
Introduced  into  the  wire  circuit,  and  when  worked  it  enhanced 
the  effect.  or  even  rendered  it  vWblo  when  previously  unseen. 
Coloured  ilUwtration*  represent  the  artifcnaf  |^«nameiion  on 
oerenl  ooossions  as  very  prominent,  and  oatending  to  a consider- 

Dani-li  polar  elation,  Codtliaab,  Pautem  saw  on 
aeecnil  occasions  auroral  sheets,  which  seemed  to  ho  suanendtd 
vertically  like  coil  ins  and  to  sweep  past  with  great  velocity, 
travelling  froui  magnetic  south.  At  Paulsen  * auggeation,  Lieut. 

Vi  del  of  the  Rvder  Arctic  Es|«ditlou,  1631,  1693,  kept  a lookout  for 
this  phenomenon,  and  w as  ahlo  on  a vaiiety  of  occasions  to  observe 
tiie  declination  magnet  during  its  occurrence.  A«onling  to  theac 

observation made  on  an  Wand  in  Scoresby  Sound,  711  1.  >■  [*'■ 

—the  needle  movol  to  the  west  as  the  auroral  curtain  approai  h.it 
from  the  south,  oscillated  as  the  curtain  passed  overhead,  and  the  . 
move!  to  the  ea,t  a,  tho  curtain  receded  towards  the  north  (ranl- 
een.  Bull.  de  I'Acul.  B y.  ...de  Dautmark,  ISM,  p.  14S).  P*a1"" 
hclieves  Clio  phenomenon  to  imply  the  enstcuee  of  an  electne 
current  «.Iireot*-  l JownvrurJ*  in  the  »i«ce  occupied,  or  •eeoungly  | 
occupied,  by  the  auroral  curtain. 

& y<j  Numerous  attempts  have  been  made  to  dctcniuae  tnc 
h,Lht  of  auroral  display*.  Siu.ultancou*  theodolite  oImm  vatioud 
„ , have  frequently  boen  made  from  two  stations  at  a 

might  oi  TOnsilj,ra\ic  dUunce  ai«rt.  Tho  calculated  heights 

auroras.  mean  latitude*  have  often  exceeded  100  kilometre*. 

At  Godtbaab  the  calculations  of  the  Danish  observer*  often  put 
auroral  arc*  at  height*  under  10  kilometres,  and  occasionally  under 
2.  From  tho  ol^rvalious  at  Sodankyld,  Lenutrom  thought  it 
doubtful  whether  the  objects  seen  from  the  two  enu*  of  the  base 
wore  really  the  samo.  The  question  has  been  treated  with  great 
fulness  of  detail  by  Cl  v.  lut.il  Abbe  {Terrestrial  Mujnelum,  ToL 
iiu,  199*,  pp.  5,  53,  an  1 HO) ; he  seems  dupoaed  to  doubt  whether 
what  tho  observer  sees  as  aurora  has  an  independent  objoclivo 

$ 40.  The  subject  of  lunar  influence  has  been  treated  by  Ekholm 
and  Arrhenius  in  sereral  paper*  dealing  with  a great  mass i of 
observations,  and  containing  many  useful  references  {K.  oven.  I ft.  - 
Akcul.  Hand.,  lid.  19,  No.  3 ; Bd.  20,  No.  6 *,  Ud.  31,  No.  2).  In 
the  case  alike  of  electric  potential,  thuiidcratoros,  and  auroras,  they 
find  a conspicuous  tropical  lunar  |>criod,  27  32  days,  ihev  con- 
clude, however,  that  the  synodic  lunar  [wriod,  29*53  day*,  found 


. by  Frit*  in  auroras  is  not  real,  arising  limply  from  the  fact  that 
moonlight  affects  the  visibility  of  aurana.  An  uiTssUgatiwi  ly 
1 Pul  is  (iff/.  Zed-,  1891,  p.  230)  *c*uis  to  indicate  a synodic  bur 
1 period  in  thunderstorms  at  Aael.cn.  I nr  obligations  lute  thunder 
Itorra  data  at  Pari*  by  Kcuou  {ComjAes  lUndut,  ciun.  MJMw 
into  simitar  data  ut  Batavia  [Baton*  ObaervaUvnt,  rot.  xvui.lW5,  mi 
the  other  band,  would  indicate  that  if  a miar  inB cecoe  wwU  it  u 
amall.  Ekholm  and  Arrhenius  (f-  Sven.  1 d.-Akad.  /W.f  &U1, 

I No  3 1 have  also  examined  into  the  existence  of  a penal  of  i»jipr i.xj- 
' mately  twenty-six  days.  They  decide  in  favour  of  the  ttuttM*  «T 
such  a period,  not  merely  far  thuudeiatorma  and  allium.  tat  wo 
I , 1 .a.:.  ...,i  r..r  tV...  atnnbitid«  of  diunial  variation  of 


for  magnetic  storms  and  for  the  amplitude  of  dmnia  vuatruujT 
maiructic  elemcEU.  The  moat  probable  value  for  the  «™d  ». 
they  find.  25-929  days.  Ths  metho.ll  sud  eoocluMOM  o Uhoiw 
am?  Arrhenius  have  been  cntleadly  dw«*«l “ 
several  mnere  with  somewhat  uulaiouiab’.a  resulta.  (See  JUc 
1 XDIlVi  TKttWBBTRIAl,  3 H). 

Authorities.— Loud  Kelvin  (Sir  W. 

JBednutatia  uud  Mujudam.  — Glonots  ,,,, 

da  champ  Ucdrvjuc  di  f Almotihm.  r,m,  4 ■ “ j 

W-ttS  Bunn.  Waahh^on, 

lories  running  M ater-dropjarra,  *-!?■*  * .’  > a »jl, 

SSsiSSlB^^i 

D.  Lute.— Pnblk-ationtd(t^[nire  Godtta.k, 

Stations  of  International  Polar  \ ear  lv  2-Wi  ' rf 
Ac.',  more  ipeeially  the  two  followhn;,  J f r4  ir]. 

ntions  of  (Kitratial  padlmiU  ObwMJ  . £ . Main 

dm  Spitdury.  tome  B.  Stockholm  , 

FiutundaiH  (1862-64!,  tome  ui.  kaowM^ 

smougat  somewhat  nitiiiemn«,  hlltorlll  rrrie  rii. 

of  atmospheric  electricity  .must  .Uo  ta  no.ol  .. 

SitZHHvknehB,  lent.  ( .i'„  ai»  Flat  Ell  ami  ClITEt. 


SitzuumKricht',  iciii.  V'  kVa  ' Fla-TEIi  sail  BuIU- 

Met.  ZcU*hrifl.  1696,  p.  “J  1\  Wattar 

J/rf.  Zz.Ud.riB,  1990,  p .252.  end  Bull.  ^ 

Bunn,  [art  ii.  p.  510.  Washington,  _ . ^ tel. 

vul.  liii.,  ISM,  p-  2®7.-Tu.t»Ettv.  3M.  I 

-EXSEII.  W Z'-itxhnfl,  1900,  p.  S29.  |C. 


Atrek,  a river  rising  in  tlic  Persian  province  of 
Homssau,  enters  the  S. l'i.  corner  of  the  Caspian  Ita-a,  after 
n course  <d  uoarly  3W  miles.  In  its  lower  course  it  forms 
the  frontier  between  Pbrnui  and  Rutwia. 

Attleborough,  u town  of  BrUtol  county  in 
south-eastern  Uasskchusetb,  U.8.A.  It  has  an  urea  of 
US  square  miles,  with  n rolling  surface,  and  contains  a 
large  rural  } copulation,  with  a village  of  <*<*nsiderable  size, 
bearing  ibe  naiuo  a*  the  town.  This  has  manufac- 
tures of  u varied  character,  largely  jewellery.  It  is  on 
the  New  York,  New  Haven,  and  Hartford  railway.  ^ It 
was  incor|K>riitcd  in  1G94.  Population  (IS90),  757 1 ) 
(1900),  11, 335. 

Attock,  a town  and  fortress  of  British  India,  on  the 
Indus,  in  tho  liawal  Pindi  district  of  the  Ihinjab,  47 
miles  by  rail  from  Peshawar.  In  1883  an  iron  gircler 
bridge  of  five  spans  was  opened,  which  carries  the  North- 
western railway  to  lYshawar,  aud  which  also  has  a sub- 
way for  wheeled  t radio  and  foot  jiaasengers.  The  military 
iinijurtauee  of  Attock  has  diminished,  but  it  still  has  a 
garrison  of  artillery  and  infantry.  St.  Peter’s  Church  is 
a fine  building.  Population,  about  3000. 

Atuf.  .See  Cook  Lskvnds. 

Aube,  rw  departnnut  in  the  E.  of  France,  watered 

by  the  Seine  and  its  tributary  the  Aube, 

Area,  2327  aqUHte  ru'di-*,  with  26  canton*  and  4-lft  communes. 
The  population  dwivatcd  frum  257,374  in  Is 86  to  2.rfl,4^f>  in  1896 
ami  245,51*6  ill  HOI.  The  chief  town*  aro  Troyca  (62,000  in- 
habitnutn  iu  1M*6),  Kir-sur-Aubr,  BniMirSeinc,  ’Nogc-nt.  Aici>, 
and  lloniilly.  Uirtlis{1899i.  4547,  of  which  463  w»ti  illc^itimal*1 ; 
deaths  5641  ; marriage*,  1693.  lu  lb9ti  them  utrv  Cl'U  tchooh, 


h 32,009  pupils.  One  |«r  cent  cf  ^ V JCO™ cr^.'of  wlWt 
c l.n.i  under  cultivat.cn  torbat.  IU 

1,610  aetva  were  ploUKb  lattd,  and  41,.  9^  _ tatbv.uda 

rat  crop  in  lfiMyi.ldcd.valuco  .ilth  .r 

1 nlMtsold-wanel  all  W • f ,moUnt.d  tutlto 

. dctartmctit.  Tic-  production  of  vli.ro , j|  ID  tan* 
Luc  ol  LiOu.OOO.  lu  1899 the bvuutoebinl  j^ 
d 69,790  cattle.  As  it  lack,  both  «,«! 
ro  little  in  tltc  way  of  wurkiuj  TfiAiti'c  itddtj 

rl  .trel  to  the  value  in  1**?  ' I | Trove-c  wlietv  tl«  «ta!.a 
a naauntod  larxe  ,.ro[Ktrtio.;a  .round  Ig.  *" 
mafacturo  .mpb  J.  24,0(69  loon,,  ami  . 0.0W  -P™ 

Aubervilliers-les-Vertu*,  * >f  s>ir,., 

the  arrontlitwement  of  bt  pettm,  • I of  Seine 

, the  ennui  St  Detti-s  2 mUt»  from  n^t  ta*  ^ 
i,l  1 mile  X.  of  the  fortifications  of  ebtmittlF, 

rt  Of  the  2nd  line.  Mun ttf«.uW 

(1»>\  2)'75<i 

800),  27,0Gi;  (1001),  31,2V>.  . . Vaitw, 

Auburn,  capital  of  AudroKO^g'”  te. 

•S.A.,  Situated  on  the  , 

iahes  abundant  water-power  » ua*  Crand  Ttut*. 
tree  milwava,  tlir  Maine  ten  ™>  ltauuf“rlu;‘'s 

nil  tho  Portland  and  llumford  ra  0,.<l  dn»- 

insist  mainly  of  cottou  gwds  *n  „.  (ij|00),  1 2,9-1 1 - 
opulation  (1880),  9o5.9  ; (18901,  11, -0V,  l ^ 

Auburn,  capital  of  Caj^ 

'.S.A.,  sitliativi  in  12  on  N.  'at.  » . rf  6J,  frtl. 

t the  outlet  of  Owasco  lake,  at  an  » TL,  v 

'hough  the  site  is  hilly  Its  p."«  ’*  Jf  ‘ ' ,)v  |,anir' 

ivid-d  into  ten  wards,  ha*  a P**1  _ Acitmin''- 
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Its  manufactures  are  extensive,  in  1890  having  a valuj 
of  more  than  89,000,000,  and  consist  largely  of  agri- 
cultural implements  and  boots  and  shoes.  The  city  is 
traversed  by  the  New  York  Central  and  Hudson  River 
and  the  Lehigh  Valley  railways.  It  was  the  home  of 
William  H.  Seward,  secretary  of  state  during  the  Civil 
War  and  the  period  of  reconstruction.  Population  (1880), 
21,924;  (1890),  25,858;  (1900),  30,345. 

Auch,  chief  town  of  department  Gera,  France,  426 
miles  S.S.W.  of  Paris,  on  railway  f-om  Agen  to  Toulouse. 
There  are  a civil  and  military  hospital  and  a large  asylum. 
Important  articles  of  commerce  are  wine,  com,  and  wool ; 
poultry  are  extensively  exported,  and  its  pdtes-de-foie  (of  j 
duck)  ore  esteemed ; marble  ami  spar  are  worked.  1 
Population  (1881),  9560;  (1891),  9273;  (1896),  9313; 
(1901),  13,939. 

Auckland,  an  important  Beajjort,  on  the  southern  ' 
shore  of  Waitemata  harbour,  Eden  county,  in  the  province 
of  Auckland,  North  Island,  New  Zealand.  It  is  the 
largest  and  most  beautiful  town  in  New  Zealand.  Its 
public  library  and  art  gallery  owe  much  to  the  generosity 
of  Sir  George  Grey  and  other  citizens.  Its  museum  shows  , 
the  best  existing  collection  of  Maori  art.  The  extension  , 
of  the  city  has  not  marred  the  charm  of  the  surroundings.  ! 
These,  indeed,  have  been  beautified  by  gardens  and  tree 
planting.  The  industries  are  substantial,  among  them 
being  sugar-refining,  shipbuilding,  and  manufactures  of 
rope  and  twine,  bricks  and  tiles,  while  there  are  also  timber 
works.  The  harbour  accommodation  is  very  good,  ami 
includes  two  graving  docks,  of  which  one  (the  Callio|>e) 
is  525  feet  long,  the  other  312.  The  total  trade  in 
1893  was  £2,744,277  ; in  1896,  £3,236,605;  in  1899, 
£1,071,323.  The  registered  tonnage  of  shipping  in  1899 
was — inwards,  311,827  tons;  outwards,  214,351  tons. 
Population  of  borough  (1871)  18,000,  (1881)  26,083, 
(1901)  34,216;  of  province  (1901)  175,854. 

Audc,  a department  in  the  S.  of  France,  bordering  J 
on  the  Mediterranean.  It  is  traversed  by  offshoots  of  the 
Pyrenees  and  of  the  Corbifcres,  and  watered  by  the  Audc.  | 

Area,  2I4S  square  miles,  distributed  among  31  cantons  and  430 
communes.  Population,  332,080  iu  1936  ; 310,513  in  1396 ; 313,531 
iu  lOi'l.  The  chid  towns  are  Carcassonne,  the  capital,  with  a 
population  of  30,000  iu  1890,  Custelnaudary,  Limoux,  and  Narbonne 
(30,000  inhabitants),  births  in  1390,  6233,  of  which  232  were  ille-  I 
ultimate  ; deaths,  6227  ; marriages,  2236.  In  1806  the  primary  , 
Schools  numbered  336,  with  45,000  pupils.  Four  per  cent.  of  the  J 
Imputation  was  illiterate.  The  surface  under  cultivation  measured 
975,650  ,«  ns,  of  which  476,710  acres  were  plouxhtaud,  and  284.000  , 
acres  laid  out  in  vines.  In  this  latter  culture  Audc  holds  the  thud 
rank  in  France,  in  respect  of  extent  of  cultivation.  Iu  1390  the 
wheat  crop  yielded  a value  of  £463,*2,*3  ; maize  is  one  of  the 
cultures  next  iu  importance.  In  1399  the  viue*  gave  a gross  retain 
uf  the  value  of  £1,010,000.  The  mulberry  is  also  grown.  Iu 
139S  the  live  stock  numbered  25,136  horses  and  31, <'80  cattle, 
Ande  produces  a little  iron  and  (189ft)  8000  tons  of  m;u  salt. 
There  is  no  working  in  metals,  and  the  other  industries,  giving  way 
before  all-engrossing  viticulture,  are  quite  inconsiderable. 

Audenarde.  See  Oude.vaf.de. 

Audran,  Edmond  {1842-1901),  French  musical 
corajKmer,  was  born  at  Lyons  in  1842.  He  studied  mus.c 
at  the  ficole  Niedermeyer,  where  he  wqji  the  prize  for 
conijKjsitiou  in  1859.  Two  years  later  he  accepted  the 
post  of  organist  of  the  church  of  St  Joseph  at  Marseilles. 
He  made  his  first  apjiearancc  as  a dramatic  composer 
at  Marseilles  with  L'Ours  et  h Pacha  (1862),  a musical 
version  of  one  of  Scribe’s  vaudevilles.  This  was  followed 
by  Z*j  Chercheu&c  $ Esprit  (1864),  a comic  opera,  also  pro- 
duced at  Marseilles.  Audran  wrote  a funeral  march  on 
the  death  of  Meyerbeer,  which  was  informed  with  some 
success,  aud  made  various  attempts  to  win  fume  as  a writer 
of  sacred  music.  He  produced  a muss  (Marseilles,  18*3), 
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an  oratorio,  La  Sulamite  (Marseilles,  1876),  and  numerous 
minor  works,  but  he  is  known  almost  entirely  as  a com- 
poser of  the  lighter  forms  of  opera.  His  first  Parisian 
success  was  made  with  Lt*  Note*  ff  Olivette  (1879),  a work 
which  speedily  found  its  way  to  London  and  (as  Olivette) 
mu  for  more  than  a year  at  the  Strand  Theatre  (1880-81). 
Andrau’s  music  has,  in  fact,  met  with  as  much  favour  in 
England  us  in  France,  and  all  save  a few  of  his  works 
have  beau  given  in  a more  or  less  adapted  form  in  London 
theatres.  Besides  those  already  mentioned,  the  following 
have  been  the  most  undeniably  successful  of  A ud run's 
many  comic  operas : Le  Grand  Sfoyol  (Marseilles,  1876; 
Paris,  1884  ; London,  as  The  Grand  Mogul,  1884),  La 
Afascotte  (Paris,  1880  ; London,  as  The  Mascot  te,  1881', 
Gillette  de  Narbonne  (Paris,  1882;  London,  as  GiUetie, 
1883),  La  Ciffale  et  la  Fourmi  (Paris,  1886;  London,  us 
La  Cif/aU,  1890),  J/«w  UHyett  (Pari**,  1890 ; London,  us 
Mist  Dtrima,  1891),  bi  Toupee  ( Paris,  1896;  Loudon, 
1897).  Audran  was  one  of  the  best  of  the  successors 
of  Offenbach.  He  had  little  of  Oflsnbach*8  humour, 
but  his  music  is  distinguished  by  an  elegance  and  a 
refinement  of  manner  which  lift  it  above  the  level  of 
opera  bouffe  to  the  confines  of  genuine  opera  comiquo. 
He  was  a fertile  if  not  a very  original  melodist,  ami  bis 
orchestration  is  full  of  variety,  without  being  obtrusive  or 
vulgar.  Many  of  his  operas,  bt  J fascotte  in  particular, 
reveal  a degree  of  musicianship  which  is  rarely  associated 
with  the  ephemeral  productions  of  the  lighter  stage.  IIo 
died  17th  August  1901.  (R.  a.  *k) 

Auerbach,  Berthold  (1812-1882),  German 
novelist,  was  born  on  28th  February  1812,  at  Nordstctten 
| in  the  Black  Forest.  His  parents  were  Jews,  and 
he  was  intended  for  the  priesthood ; but,  becoming 
estranged  from  Jewish  orthodoxy  by  the  study  of  Spinoza, 
he  devoted  himself  to  literature,  and  made  a fortunate 
beginning  in  a romance  on  the  life  of  Spinoza  (1837), 
so  interesting  in  itself,  and  so  close  in  its  adherence 
to  fact,  that  it  may  be  read  with  equal  advantage  as 
a novel  or  as  a biography.  A translation  of  Spinoza’s 
works  followed  in  1841,  and  Auerbach  turned  to  the 
class  of  fiction  which  has  made  him  famous:  the  Dvrf- 
gescJiichtm,  or  stories  of  peasant  life  in  the  Black  Forest, 
in  which,  as  well  as  in  Jlarfusselr,  Edelweiss,  and  other 
novels  of  greater  compass,  he  depicts  the  life  of  the  south 
German  jieasant  as  Jereinias  Gotthelf  had  painted  the 
peasantry  of  Switzerland,  but  in  a much  less  realistic 
spirit.  When  this  vein  was  exhausted  Auerbach  returned 
to  his  first  phase  as  a philosophical  novelist,  producing 
Auf  der  J/ohe,  Das  La  mi  hit  us  am  llheiny  uud  other 
romances  of  profound  sjn-culative  tendencies,  turning  on 
plots  invented  by  himself.  These  were  no  exception  to 
the  general  wearisome  ness  of  long  German  novels,  and 
Auerbach’s  fame  will  continue  to  rest  upon  his  Dorf- 
geschichten,  impaired  as  the  celebrity  of  even  these  bus 
been  by  the  growing  demand  for  a more  uncompromis- 
ing realism.  Auerbach  died  at  Cannes,  8th  February 
1882.  (*•*) 
Auersperg,  Anton  Alexander,  Count 
(1806-1876),  after  GrUlparzer  the  most  celebrated  modern 
Austrian  poet,  was  born  at  Laibach,  1 1th  April  1806.  Born 
to  an  ample  fortune,  he  took  a prominent  part  in  pubhc 
life,  which  became  more  active  as  the  grip  of  absolutism 
gradually  relaxed.  At  first  the  object  of  persecution  and 
suspicion  for  his  Liberal  tendencies,  be  was  in  18<i0 
summoned  by  the  Crown  to  represent  Carinthia  in  the 
i Diet,  and  was  made  a peer  for  life  in  the  following  year. 

' His  subsequent  course  was  that  of  a determined  opponent 
of  federalism,  but  the  current  of  events  was  too  strong  for 
him.  He  died  at  Gratz,  on  12th  September  1876.  As  a 
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noet  Aucrsperg  gained  great  reputation  try  the  anonymous 
WMt  o fa  Vienna  Poet  (1831 ),  a collection  of  lyries  dis- 
playing the  humour,  tender  feeling,  ami  power  of  natural 
description  which  continued  to  characterize  him,  and  which 
excited  f»|«jcial  attention  hy  so  pronounced  a hostility  to 
Mctlernich's  despotic  system  that  the  author  was  obliged 
to  print  them  at  Hamburg.  Subsequent  volumes  under 
the  pseudonym  of  ''  Anaatasius  Grlin  ’’  were  no  less  success- 
ful, and  in  1850  Auerspurg  further  endeared  himself  to  his 
countrymen  by  an  epic  of  popular  life,  Dtr  Ptaf  tw> 

Kohlenberg.  If  not  the  greatest  of  Austrian  pets,  he  is 
the  most  typically  national.  Among  his  works  ia  a version 
of  the  English  ballads  of  the  Itobin  Hood  cycle,  ,.-j 

Augier,  Guillaume  Victor  famile  (1$20- 
1889),  French  dramatist,  w ho  with  Dumas  fiU  ami  Sardou, 
may  be  said  to  have  held  the  French  stage  during  the 
aecond  empire,  was  bom  at  Valence  in  Drome  on  the 

17  th  September  1820.  He  received  a good  education  and  rail  n,  i rum  Djimutw.  *»  . 

studied  for  the  bar.  In  1844  ho  wrote  a play  in  two  acta  i,y  bridge,  and  has  a spacious  harbour,  fortiBad,  wita  & 
and  in  verse,  I. a C'lV/ne,  refuscil  at  the  Theatre  Francis,  sn)aj|  for(,jgn  a„d  smne  coasting  trade.  The  people  cure 
but  produced  with  considerable  success  at  the  Odeon.  ! fis|,  crU8h  out  olive  oil,  quarry  chalk,  bum  Imre,  and  ex 

t 1 ’ ..  TV  t a! 1 i IWI  Till-  town  W 


able  for  directness,  alertness,  sinew,  and  a Urge  and 
effective  wit.  Perhaps  it  wanted  these  qualities  to  enlist 
laughter  on  hia  side  in  such  a war  as  he  wsged  againrt 
false  passion  and  false  sentiment.  (r.  T.  M.) 

Augsburg:,  a town  and  episcopal  see  e(  Batann, 
Germany,  chief  town  of  the  district  of  Swabia,  on  the 
river  latch,  39  mile*  W.N.W.  from  Munich  by  rail  The 
newer  buildings,  all  in  the  recently  built  W.  quarter  el 
the  city,  include  law  courts,  theatre,  and  mtmicqal  library, 
with  1 50,000  vola.  Augsburg  is  |»rtieularly  well  provided 
with  st-ecial  and  technical  schools.  It  has  become  a ccDtre 
of  the  acetylene  gas  industry  of  Germany,  and  the  number 
of  artisans  engaged  in  its  various  works  now  rawed* 
19,000.  Population  (1885),  65,905 ; (1900),  89,109. 

Augusta,  a fortified  seaport  of  the  province  cd 
Syracuse,  Sicily,  Italy,  on  an  island  on  the  S.  side  cl  Cap* 
Santa  Croce,  on  the  E.  coast  of  the  island,  19  mik*  by 
rail  X.  from  Syracuse.  It  is  connected  with  the  mointai 


This  "settled  his  career.  Thenceforward,  at  fairly  regular 
intervals,  either  alone  or  in  collaboration  with  some  well- 
known  writer — Musset,  Sandcau,  Isbichc — her  produced 
plays  which  were  in  their  way  eventful,  and  in  the  ease  of 
ilie  FiU  de  Gihoyer  —which  was  regarded  as  an  attack  on 
the  clerical  party  in  France,  and  only  brought  out  by  the 
direct  intervention  of  the  emi-erer— caused  some  political 
excitement.  Hia  last  comedy.  La  Fourchnmljault,  belongs 
pi  the  vear  1878.  After  that  date  he  wrote  no  more, 
restrained  by  an  honourable  fear  of  producing  inferior  , at  tlio  lulls  in  manulncttires.  The 

work.  The  Academy  had  long  before,  on  the  28th  January  power,  ic  above  aw-level,  is  divided  into  five 

, ..1 1 I :.r  TTe  d;e.l  in  city  stands  at  143  feet  above  *-*  teym,  i»  


tract  salt.  Population,  about  14, W0 
founded  in  1232  by  the  emperor  Iredenrk  II,  “ 
memorable  for  the  defeat  (1676)  of  the  Du** yntaml  k 
Huyter  by  the  French  under  Duquesne,  m which  Pc  Rnytcr 
was  mortally  wounded. 

Augusta,  capital  of  Richmond  county,  Gcoigis, 
VS  A in  33*  29'  X.  lat.  and  81'  51'  M.  long.,  on 
west* lank  of  the  Sivvannah,  at  the  head  of  M^un. ' « 
at  the  falls  in  the  river.  These  afford  a magnificent  water 


1858,  elected  him  to  be  one  of  its  members.  He  died  in 
his  house  at  Croissy  on  the  25th  October  1889.  Such,  in 
briefest  outline,  is  the  story  of  a life  which  Augier  himself 
describes  as  44  without  incident " — a life  in  all  senses 
honourable.  Tito  man  respected  himself  and  his  art, 
and  his  art  on  its  ethical  side — for  lie  did  not  disdain 
to  l*i  a teacher— has  high  qualities  of  rectitude  and  self- 
restraint,  Uprightness  of  mind  and  of  heart,  generous 
honesty,  as  M.  Jules  Lem&ttre  well  said,  constituted  the 
very  soul  of  all  his  dramatic  work.  Nor  are  exempli- 
fications far  to  seek.  In  the  Maruvjt  dOlymp*  (1855) 
the  courtesan  is  shown  as  she  is,  not  glorified  as  in 
Dumas's  Dame  aux  Caine  fins.  In  CahrUlU  (1849)  the 


husliaml,  not  the  lover,  is  the  sympathetic,  j»oetic  character,  i arMj  navigation. 
In  the  Lianne*  /wuirei  (1858)  the  wife  who  sells  her  Hharulv  from  the  ri 


city  stands  at  143  leei  with 

wards,  is  well  drained  and  lighted,  ami  » 
water  from  the  Savannah.  It  i.  the  ".eg 
cotton  manufacturing  centre  of  the  south, 
cotton  factories  employed  4500  ! ^ ^.1 
product  was  valued  at  over  $6,000,000.  ^ 

valuation  of  real  and  personal I }*rj*  > the  tax  rate 
818,780,076,  the  net  debt  81,896 ,469  and  th  1 
824.70  i»er  $1000.  Population  (1W0),  21,891 
33,300  ; (1900),  39,441,  of  whom  99o  were  fwrlg  ' 
and  18,487  were  negroes. 

Augusta,  capital  of  Kcnnclice  county  and  <>  ' ^ 
atate  Of  Maine,  V S.A.,  on  the  ■>“ 


jMuvra  (1858) 
favours  conics  under  the  lash.  Greed  of  gold,  social 
demoralization,  lust  of  power,  these  arc  satirized  in  Le* 
Efrontes  (1861),  L * Fils  dr  Giboyer  (1862),  Conlayion 
( 1 BG6),  Lions  el  Jlenanls  (1869) — which,  with  the  Or  mire 
de  M.  Poirier , reach  the  high-water  mark  of  Augicr’s 
art  ; while  in  Jean  dc  Thommemy  (1873),  brought  out 
after  the  great  reverses  of  1870,  the  regenerating  note  of 
patriotism  rings  high  and  clear.  But  it  would  1*5  unfair 
to  suggest  that  Augier  was  a preacher  only.  He  was  a 
moralist  in  the  great,  sense,  the  sense  in  which  the  term 
can  bo  applied  to  Mol  it  re  and  the  great  dramatists  a 
moralist  lieeause  of  his  large  and  sane  outlook  on  life. 
Nor  does  the  interest  of  his  dramas  depend  on  elaborate 
plot.  It  springs  from  character  and  its  evolution.  His 
men  and  women  move  as  jiersonality,  that  mysterious 
f.ictor,  dictates.  They  are  real,  several  of  them  typical. 
Augier**  first  drama.  La  Ct)fHet  belongs  to  a time  (1844) 
when  the  romantic  drama  was  on  the  wane  ; and  his 
almost'  exclusively  domestic  range  of  subject  scarcely 
lends  itself  to  lyric  outbursts  of  pure  |»oetry.  But  his 
verse,  if  not  that  of  a great  |>oc*t,  has  excellent  dramatic 
qualities,  while  the  prose  of  his  prose  dramas  is  admir- 


’it*  silo  is  hilly,  the  W 
on  both  sides.  The 
entered  by  the  Marne  Centre 


sharply  from 

regularly  laid  out,  and  is  <>■■“»« ( , j re.  dnirogr 

railway.  Few  of  the  street*  are 

system  is  incomplete.  There  tsa  lu»  1 , (|[i  ^ fB1j. 

the  state-house,  a licantiful  structure,  - ' 


nence  in  the  southern  outskirts.  It  has  ttu, 

manufactured,  chiefly  in  cotton,  *°°  ■ Mt»r-po«ct. 
falls  in  the  river  at  this  point  1 "r... 

It  was  settled  under  the  name  ° i,reorpotat.4 

was  afterwards  a I -art  of  Hallo  ^ CTpial 

ns  the  town  of  Augusta  m 1*“',  . e,Q  PoimlatK’Q 

in  1827,  and  received  a city  ebartet  j ,'f« 

(1880),  8665;  (1890),  10,527 ; (1900),  H.«8  ■ 

Augusta,  Marie  Lou!.*fi, .S****^* 

Qt: KEN  <*f  Prussia  and  German  Km  jgil,  w»» 

l Kirn  at  Weimar  on  the  30th  of  'T  *.  ^j.jukc  ^ 

the  second  daughter  Of  t'luoles  Fredenck  8-^  ^ 
aSaxe- W ei  mar-  Eisenach,  son  of  Rm  b Mtamcd 
of  Goethe  and  Schiller.  ! wilU  iui  1H- of  ' 
William,  second  son  of  Frederick  heffl** 

| her  cider  sinter,  Princess  Mane,  b , p^j^iot 

I married  Charles  the  third  son  of  the  1 IS 
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was  the  mother  of  Prince  Frederick  Charles,  the  famous 
general.  There  were  two  children  of  the  marriage, 
Frederick  (y.t*.),  the  future  emperor,  and  Louise  (l>.  183b), 
who  married  the  grand-duke  of  Baden.  In  1840,  on  the 
death  of  his  father,  Prince  William,  who,  as  his  elder 
brother  was  childless  was  now  heir-presumptive,  took  the 
title  of  Prince  of  Prussia;  in  1858  he  became  Prince 
Regent,  and  in  1861  succeeded  to  the  throne.  In  1871 
he  assumed  the  title  of  German  emperor.  The  princess 
brought  with  her  from  Weimar  a keen  interest  in  art  and 
literature  ; she  continued  to  correspond  with  Goethe  till  his 
death.  She  also  gave  considerable  attention  to  ]*>litieal  ■ 
affairs  and  was  (again  a tradition  of  the  court  of  Weimar) 
more  favourable  to  constitutional  government  and  political 
liberty  than  was  quite  consistent  with  the  usual  tone  of  the 
Prussian  court.  After  1840  she  and  her  husband  generally 
lived  at  Coblenz,  which  always  remained  her  favourite 
place  of  residence ; but  when  in  Berlin,  especially  after 
1848,  she  became  to  some  extent  the  centre  of  a Liberal 
opposition  to  the  Government.  This  attitude  she  continued 
after  Prince  William  had  become  king,  and  her  influence  | 
was  generally  unfavourable  to  the  policy  and  jierson  of  , 
Bismarck,  who  in  his  posthumous  memoirs  has  left  a 1 
record  of  the  difficulties  which  lie  sometimes  experienced 
from  her  opposition.  She  was  greatly  interested  in  works 
of  charity  and  benevolence  and  took  an  active  l*irt  in  the 
organization  of  the  Red  Cross  Society  and  the  Good 
Samaritans,  established  for  the  relief  of  sufferers  in  time 
of  war.  The  old  Weimar  traditions  continued  to  influence 
her  to  her  latest  years,  and  she  had  little  sympathy  with 
the  military  spirit  which  prevailed  at  the  Prussian  court  j 
or  with  the  exaggeration  of  national  feeling  which  became 
common  after  the  great  war.  After  1870  again  her  dis- 
like of  Bismarck’s  |R»licy  was  increased  by  bis  struggle 
with  the  Church,  for  though  a Lutheran  she  always 
showed  much  interest  in  the  Homan  Catholic  Church 
as  in  the  worship  of  other  religious  denominations 
csjiecially  that  of  the  Anglican  Church,  in  the  minis- 
trations of  which  she  fouud  much  comfort  in  her 
declining  years.  She  died  in  Berlin  on  the  7th  of 
January  1890.  (j-  w.  H*) 

AugustOWO,  a district  town  of  Russian  Poland,  ^ 
135  miles  8.  of  Suwalki,  on  the  canal  of  the  same  name 
(65  miles),  connecting  the  \ istula  with  the  Niemen  by 
means  of  the  Xetta,  Czemoganza,  and  several  lakes.  It 
has  a considerable  export  trade  to  the  Baltic  8ea.  Popu- 
lation (1897),  12,746. 

Aulie-ata,  a small  district  town  and  fort  of 
Russian  Turkestan,  province  of  Syr-daria,  260  miles  X.K.  j 
of  Tashkent  on  the  highway  to  Vyernyi,  situated  on  the 
Talas  river  at  the  western  end  of  the  high  Alexandrovskiy  | 
range,  its  altitude  being  5700  feet.  The  inhabitants  of  | 
the  town  are  mostly  Sarts  and  Tajiks  trading  in  cattle, 
horses,  hides,  <kc.  The  j>opulation  in  1 89  i was  12,006. 

A u male,  Due  d\  Sec  Orleans. 

Aundh,  a native  state  of  India,  in  the  Deccan 
division  of  Bombay,  ranking  as  one  of  the  Satara  Jagirs. 
Its  area  is  447  square  miles;  its  population  (65,146  in 
1891)  was  63,933  in  1901  ; its  gross  revenue  in  189 1 -98  i 
was  Rs.  1,89,3 11,  of  which  Rs.31,779  was  ex^-nded  on 
public  works ; the  number  of  police  was  65  ; the  boy*  at 
school  numbered  998.  The  chief,  whose  title  is  Phut 
Pratinidhi,  is  a Brahman  by  caste.  The  state  has  suffered 
severely  from  plague,  the  number  of  deaths  down  to  July 
1898  having  been  661.  The  town  of  Aundh  is  situated 
in  17'  32'  N.  lat.  and  74°  22'  E.long.,  26  miles  south-east 
of  Satara.  Population,  about  3500. 

Aurangabad,  R town  and  district  of  India,  in 


the  north  west  division  of  the  dominions  of  the  Nizam  of 
Huidarab&d,  on  the  river  Kaum.  It  is  a railway  station 
on  the  HaidarAb&d-Godaveri  line,  435  miles  from  Bombay. 
In  1891  the  population,  with  military  cantonments,  was 
33,887  ; in  1901  it  was  26,165,  showing  a decrease  of  23 
per  cent.  It  has  a cotton  mill,  with  184  looms  and 
16,500  spindles,  and  employing  722  hands.  The  district 
of  Aurangabad  has  an  ansi  of  6176  square  miles.  The 
population  (1891)  was  1,094,601,  being  152  jiersons  per 
square  mile;  in  1901  it  was  984,700,  showing  a decrease 
of  13  per  cent.,  due  to  the  famine  of  1899-1900.  It 
contains  the  famous  caves  of  Ajanta,  and  also  the  buttle- 
field  of  Assaye. 

Auray,  (Breton  Alrac),  a town  of  France,  dcjsirt- 
ment  of  Morbihan,  in  the  ammdissement  of  Lorient,  12 
miles  W.  of  Yannes  by  rail.  Iron  manufacture  and  oyster 
culture  are  the  chief  industries  ; mine  projw  are  sent  to 
England.  Population  (1881),  5061 : (1891),  5071 ; (1896), 
5193,  (comm.)  6099;  (1901),  6485. 

Aurelle  de  Paladines,  Louis  Jean 
Baptiste  d*  (1804-1877),  French  general,  was  born 
at  Malzieu,  Lozfere,  on  the  9th  of  January  1804,  was 
educated  at  8t  Cyr,  and  entered  the  array  as  sub-lieu- 
tenant of  foot  in  1824.  He  served  with  distinction  in 
Algeria  against  the  Aruba  between  1841  and  1848  (lieut.- 
colonel,  officer  Legion  of  Honour) ; took  jiart  in  the 
Roman  cartqiaigns  of  1848  and  1849  (colonel);  and 
served  as  general  of  brigade  throughout  the  Crimean  War 
of  1854-56  (general  of  division,  commander  I>-gion  of 
Honour).  During  the  camjwiign  in  l»mbardy  in  1859  he 
commanded  the  ninth  division  at  Marseilles,  and  super- 
intended the  despatch  of  men  and  stores  to  the  seat  of 
war  (grand  officer  legion  of  Honour).  Placed  on  the 
reserve  list  in  1869,  he  was  recalled  to  the  Marseilles 
command  on  the  outbreak  of  the  Franeo-German  war  of 
1870-71.  The  revolution  of  the  4th  September  obliged 
him  to  leave  Marseilles,  but  after  the  defeat  of  Do  la 
Motterouge  and  capture  of  Orleans  by  the  Germans,  he 
was  appointed  by  the  Government  of  National  Defence,  in 
November  1870,  to  the  command  of  the  army  of  the  Loire. 
He  wras  at  first  very  successful  against  Von  dor  Tann, 
winning  the  battle  of  Coulmicrs  and  compelling  the 
Germans  to  evacuate  Orleans,  but  the  capitulation  of 
Metz  fowl  set  free  additional  German  troops  to  oppose  him, 
and,  after  his  defeat  at  Beaune  la  Rolande  and  subsequent 
unsuccessful  fighting  near  Orleans,  resulting  in  its  recap- 
ture by  the  Germans  in  December,  Aurelle  retreated  into 
the  Sologne  and  was  superseded.  After  the  armistice  he 
was  elected  to  the  National  Assembly  by  the  deportments 
both  of  Allier  and  Gironde.  He  sat  for  Allicr  and  was 
one  of  the  fifteen  officers  chosen  to  assist  in  the  peace 
negotiations,  lie  was  decorated  with  the  grand  cross  of 
the  Legion  of  Honour,  and  was  given  the  command  at 
Bordeaux,  but  retired  in  1872.  Elected  a life  senator  in 
1875,  he  supported  the  monarchical  majority  of  1876.  Ho 
died  at  Versailles  on  the  17th  of  December  1877.  Ho 
was  the  author  of  La  Premiere  Annie  de  la  Loin,  pub- 
lished in  1872.  His  fine  qualities  as  a soldier  were  marred 
by  indecision.  (R-  H-  v-) 

Aurillac,  chief  town  of  dejwrtmcnt  Cantul,  France, 
366  miles  S.  of  Paris  by  rail.  There  is  a bronze  statue 
(1883)  of  General  Deixous.  Its  manufactures  comprise 
copper  wares,  chemical  products,  umbrellas,  goloshes,  and 
sabots.  Population  (1881),  11,655;  (1891),  12,587  ; 
(1896),  13,531,  comm.  14,578;  (1901),  17,459. 

Aurora,  A city  of  Kane  county,  Illinois,  U.S.A., 
situated  in  41“  46'  N.  lat.  and  88°  17'  W.  long.,  on  the 
Fox  river,  39  miles  W.S.W.  of  Chicago,  at  an  altitude  ot 
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643  feet.  Its  plan  is  somewhat  irregular,  ami  it  is  divided 
into  seven  wards.  Excellent  railroad  connexions  are 


Honiton.  Mr  Austin  was  educated  at  Stonyhur&t,  Oseolt, 
and  London  University,  where  he  graduated  in  1853.  He 


T iTZL  the  ■ was  called  to  the  Ur  four  years  Uter,  and  ,mu:ti«d  as  a 

S2S  anil  NorS&  aK’  Orin,  and  harrier  for  a short  turn;  hut  m 1301,  after  » 

R.stera  railways.  Agricultural  Usds  and  machines  are  |«ratively  false  starts  m poetry  and  fiction,  he  mad*  ha 


{f»'t  " ftfflroSrtMS'.  i SSEstratre: is  vs 

(1900),  .4,147.  ...  I Matthew  Arnold,  and  Mr  Swinburne  in  no  haU-huuted 

Aurora,  a city  of  Lawrence  county,  Missouri,  l .S.A.,  ^ f The  Issik  aroused  ronic  discussion  at  the  time, 
on  the  St  lamia  and  San  Francisco  railway,  at  its  junction  b(Jt  ju  judgments  were  extremely  tmeriticsl.  In  I»1 
with  a branch  of  the  Kansas  City,  Fort  Scott,  and  Memphis  N(r  \n8tjn  returned  to  terse  with  a tragedy.  Cumsim/o, 
railway,  in  the  neightsiurhood  of  a lead  and  zinc  mining  i to  „ u i c ll  he  added  SoUtcquin  in  1882,  I'rinct  Lm.Kra 
. - - /.nno,  S WO.  /loom  aim  I , Enutimr.  Darlinj  in  1396,  and  TkC»m~Jf 

HVaefc/mawu  in  1397.  For  several  yeare  he ‘ edited  Thi 
Xatiomi  J.'ow,  and  luts  written  many  leading  «rtici» 
in  the  columns  of  The  Standard.  On  Tennyson » d«tb 
in  1892  it  was  felt  that  none  of  the  then  hung  |oeU, 


region.  Population  (1890),  3189;  (1900),  6191 

Au  rora  polaris.  See  Atmospheric  Electricity. 

AuSSig  (Czech  Owrii  tia.l  ZeiAem),  the  chief  town 
of  a government  district  in  Hobemia,  Austria  ; a consider. 


able  river  port  on  the  Elbe.  Population  in  1390,  23,723  ; eI  t Mr  Swinlmrue  or  Mr  Wiliimu  Morns,  who  went 
iu  1900,  40,000 ; almost  exelusivelj  German  aud  Catholic  OI1  „ti,or  grounds,  was  of  sufficient  distinction 

(2  per  cent.  Czech,  5 per  cent.  Protestant,  aud  2 per  cent.  to  the  laurel  crown,  and  for  several  yesrs  w 

Jewish).  The  adjoining  communes  of  Kletschc  aud  Scliou-  upw  jv t-hiureate  w as  nominated.  In  the  tuterral  t 
priesen  were  incorporated  iu  1899.  In  1857  there  were  d.lim3  of  otte  writcr  1U„1  another  were  much  «awi»A 
only  6404  inhabitants.  All  branches  of  industry  and  trade  ljUt  tv,.IltUilnVi  i„  1896,  Mr  Austin  whs  spirantm. 
show  great  progress.  The  port,  which  was  extended  in  Since  then  he  has  written  wvenl  occasional  pew, 
1891,  was  entered  in  1896  by  1700  jiussengcr  and  luC  gv  cuutemporuy  events  (in  puteutar,  _ * 

freinht  steamers,  together  with  7800  sailing  vessels  and  j^eaan  Uicirl).  which  have  not  escaped  enutisw. 


towed  barges.  The  principal  articles  forwarded  are  lignite,  The  chief  chanu-teristic  of  Mr  Austin’s  portry. **  u[ 
coal,  sugar,  sUmc  and  stoueware,  com,  fruit,  flour,  cotton,  ^ of  ^ nroee,  is  a gcuuine  and  intimate  lou' 
rice,  oil,  fat,  salt,  and  petroleum.  In  addition  to  the  iiu-  nature.  His  prose  idylls,  The  Garin  ««/ 
portant  textile, chemical, and  hoat-laiilding  industries, Ac.,  anj  jn  (,'anlrn,  are  full  "f  * paw**11'  1 

its  manufactures  now  comprise  paraffin,  oils  tar,  colour-  ajr  g.lv,mr  which  is  also  the  outstanding  feature  . 

ing  stuffs,  machinery,  glass,  pianos,  leather,  malt,  Ac.  ^ ,jrh  L • , His  lyrical  l«*ms  are  wanting 

Aussig  was  tbu  hirtliplace  of  the  jiuiuter  Raphael  Mcngs  ,|M)nta„eity  ami  individuality,  but  many  of  ’J*®  1"^  ge 


UUl.  * 11. 

(1728-79).  ' smi'ide,  orderly  chamt,  as  of  an  English  cgrfff 

Austin,  capital  of  Mower  county,  Minnesota,  U.S.A.,  has,  indeed,  a true  love  of  .ng  ^ inrenu<wi?. 

on  "he  " 1 Cedi  river,  at  an  altitude  of  1200  feet  The  a suspicion  of  insularity,  hut  always  fresh 


plan  is  quite  regular,  and  the  city  is  on  the  Chicagt 
and  Great  Western,  and  the  Chicago,  Milwaukee,  and 
St  Haul  railways.  Population  (1880),  2305  ; (1890),  3901  ; 
(1900),  5474.“ 

Austin,  capital  of  Travis  county,  and  of  the  .state  of 
Texas,  U.S.A.,  in  3'J  1G'  N.  Lit.  and  97J  43'  W.  long.,  on 
the  uortli  Luik  of  the  Colorado.  The  river  is  not  navi-  \ 
gable.  The  city  is  divided  into  eleven  wards ; the  site 
is  level  and  the  plan  regular.  The  surrounding  country 
is  a rich  agricultural  region,  producing  cotton  as  its 
principal  crop.  The  tiucst  building  is  the  eapitol,  which 
the  state  obtained  by  I al  tering  3,000,000  acres  of  land  in 
the  “ Pan  Handle.’’  It  is  said  to  have  cost  $4,500,000. 
Thu  city  contains  u number  of  state  institutions  ; 
among  them  the  Lunatic  Asylum,  the  Deaf  ami  Dumb 
Asylum,  the  Blind  Asylum,  and  the  University  of  Texas. 
The  last  hod  63  instructors  ami  800  students  in  1899. 
Austin  has  three  railways —the  Houston  and  Texas  Centra*, 
the  International  ami  Great  Northern,  and  the  Austin  and 
North-Western.  It  received  its  name  from  Stt*phen  Austin, 
a prominent  man  in  the  curly  history  of  Texas.  Its  site 
was  selected,  and  the  city  built  to  serve  as  the  capital, 
w*irk  ou  it  having  been  commenced  in  1839,  immediately 
after  the  separation  of  Texas  from  Mexico.  Population 
(1880),  11.013;  (1890),  14,575;  (1900),  22,258. 

Austin,  Alfred<1835 ), English  Poet  laureate, 

was  bora  at  Headingley,  near  Leeds,  30th  May  1835. 
His  father,  .fnectdi  Austin,  was  a merchant  of  the  city  of 
Leeds ; his  mother,  a sister  of  Joseph  Locke,  M.P.  fer 


In  dramatic  poetry  he  is  less 
poems  have  been  considerably  below  th  v,„ 

achievements ; hut  it  wee  a very  t^*bb  ^ 

the  laurel  iu  succession  to  two  pcets  wh  - 
the  richest  in  English  literature. 

Australasia,  -i  term  us* 

in  a sense  marly  synonymous  ***7  jwaar 

Continental  writers.  It  thus  comj  n«  ^ ^ ^mih- 


gr°u 1 1 


d by  Ei  glisb  gcogmrh.rs 
with  the  Oct "w* 
m, I r:s.  s ftll  the  ar 
mental  writers,  iv  1 v tk- H'Olb- 

w which  extend  almost  continuous y 


extremity  of  Asia  to  more 


, thui  half-w»I 


Mieronetvi,  that  is,  me  

with  the  Marshall  ural  Gilbert  grnops . ./’jlareot*' 
that  is,  Sutnoii,  Tonga,  Cook,  T»  • • ‘ m 

Ellice,  Hawaii,  and  all  intervening  elustera 
so  far  justified  in  that  itharmontzis  latter  T ^ ankodhs 
with  the  unniCK  of  the  othir  continenw,  » ntetish® 

the  two  essential  fuels  that  it  » » divinon 

of  Asia,  and  that  its  central  and  most  ire  I a 

is  the  great  is'and  - continent  <■ < A“*“  ,,  ,0  iho 

restricted  ~u»e  the  term  At,stra,a,i a « ^ Jd  V* 
larg-’!  division  including  Australia, 

Zealand.  _ . a,ui 

Si-c  Jm'tytUu*,  2 vola.  Stanford  Coui^ndium  S«  «*> 

b'rdoit, 
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Physical  Geography. 

A USTRALIA  is  the  only  continent  entirely  in  the 
l\.  southern  hemisphere.  A mostly  uubrokeu  coast-line 
faces  the  sea  in  majestic  and  stately  curves,  giving  the 
whole  land  a character  of  compactness,  which  likens  it  n 
some  way  to  [Kjrtions  of  the  African  continent,  Quite  one- 
h df  of  its  area  is  drained  towards  tile  interior.  There  are, 
however,  no  rivers  like  the  Congo  or  Nile,  and  no  snow- 
capped mountains  to  act  as  feeders.  The  average  height  of 
the  land  is  not  more  than  .'100  feet,  the  highest  point,  Mount 
Kosciusko,  bring  only  7328  feet  above  sea-level,  and  well 
below  the  limits  of  |Mirjtetual  snow.  Australia  lies  between 
10'  39'  and  39'  11  A south  hit.,  aud  between  meridians  of 
113'  O'  and  153*  16'  east  long,  its  greatest  length  is 
2400  miles  from  east  to  west,  aud  the  greatest  breadth 
1971  miles  from  north  to  south.  The  area  is,  approxi- 
mately, 2,916,691  square  miles,  with  a coast  line  measur- 
ing about  8850.  This  is  equal  to  one  mile  to  each  333 
sijuare  miles  of  laud,  the  smallest  proportion  of  coast 
shown  by  any  of  the  continents.  The  salient  features  of 
the  Australian  continent  are  its  comi»act  outline,  the 
absence  of  navigable  rivers  communicating  with  the  in- 
terior, thi  absence  of  active  volcanoes  or  snow-capped 
mountains,  its  isolation  from  other  lands,  and  its  antiquity. 
•Some  of  the  most  profound  changes  that  have  taken  place 
on  this  globe  in  lifting  mountains  such  as  the  Alps  ami 
the  Himalayas,  have  taken  place  iu  Mesozoic  times.  Kocks 
high  up  on  the  shoulders  of  these  great  ranges  were  formed 
bjucatlt  the  sen  at  a time  when  a great  portion  of  the 
Australian  continent  was  already  dry  laud.  Vast  tracts 
of  Eurcq>e  and  Asia  haw  been  submerged  in  Tertiary 
times.  Australia  has  l>ecu  for  the  most  part  above  the 
Sv»a  since  the  period  anterior  to  the  great  earth  movements  j 
named.  In  this  sense  Austral  a has  been  rightly  referred  1 
to  as  one  of  the  old*  st  existing  laud  surfaces.  It  has  1x1711  ; 
described  as  at  once  the  largest  island  and  the  smallest 
continent  on  the  glob?.  While  iu  one  sense  a large  island, 
it  conforms  in  general  to  the  continental  model.  The 
general  contours  exemplify  the  law  of  geographers,  as  to 
Living  a high  border  around  a depressed  interior,  and  aa  to  , 
having  the  highest  mountains  on  the  side  of  the  greatest 
ocean.  The  main  dividing  range  of  Eastern  Australia  ; 
looks  out  ujM>n  the  greatest  and  deepest  water  mass  on 
the  globe,  the  Tasman  S.-u  and  the  South  Pacific. 

Australia  stands  up  from  the  ocean  depths  in  three  fairly  well 
marked  shelves.  ’I  he  basal  plain  of  tln-ao  terrace*  is  the  bed  of  ! 
the  Pacific,  having  iiu  average  depth  of  15,000  feet.  From  this  ( 
profound  foundation  rise  Australia.  New  Guinea,  aud  .Melanesia, 
in  varying  slojios.  The  first  ledgu  rising  from  the  ocean  floor  has 
a depth  av  raging  8000  feat  below  sea-level.  The  outer  edge  of 
this  laaul  lodge  is  roughly  parallel  to  the  coast  of  West  Australia,  j 
an  1 more  than  150  miles  from  the  land.  Hound  the  Australian  Bight  ! 

it  eontiuues  parallel  to  the  coast,  until  south  of  1 
Oeacr.il  S[H?neer  Gulf  (the  basal  led.;e  still  averaging  8000 
character.  fcct  jn  it  swr«|.s  southwards  to  lat.  55%  ami 

forms  a submarine  prmoniory  JQQo  miles  long.  The  edge  of  th** 
abysmal  area  comes  chwe  to  the  eastern  coasts  of  Tasmania  and  . 
New  South  Wales,  approaching  to  within  00  miles  of  Cape  Howe.  ; 
Tiro  terraeo  closest  to*  the  land,  known  as  the  continental  shelf,  j 
has  an  average  depth  of  690  feet,  and  connect*  Australia,  New 
Guinea,  and  Tasmania  iu  one  unbroken  sweep.  Compared  with  I 
other  continent*,  the  Australian  continental  shelf  is  extremely  I 
narrow.  There  are  points  on  the  eastern  coast  when  the  lauii 
plunges  down  to  oceanic  depths  with  nn  abruptness  rarely  I 
pintlMml.  Oir  the  Queensland  coast  the  shelf  broadens,  its  outer 
edge  being  lined  by  the  seaward  face  of  the  Great  Harrier  Reef.  , 
From  Torres  Strait  to  Dumpier  Land  the  shp IT  spreads  out.  and  I 
connects  Australia  with  New  Guinea  and  the  Malay  Archipelago.  . 
An  elongation  of  the  shelf  to  the  wiuth  joins  Tasmania  with  the 
mainland.  Tho  vertical  relief  of  the  laud  above  the  ocean  is  one  of  1 


the  chief  factors  in  determining  the  diroat«  as  well  as  the  distribu- 
lion  of  tho  fauna  and  Aura  of  a continent.  The  laud  mats  of 
| Australia  rises  to  a leaser  ineau  height  than  that  of  any  other 
continent.  The  chief  mountain  systems  are  (anile]  to,  and  nut 
| f*r  from,  the  coast  line.  Thus,  taking  the  continent  as  a whole,  it 
may  bu  described  ms  a plateau,  fringed  by  a low  lying  well- watered 
coast,  with  a depressed,  and  for  the  most  part  arid,  interior.  A 
great  central  plain  cove rs  quite  500,000  square  mile*  of  the  continent. 
Although  termed  tho  Central  Plain,  it  is  situated  a little  to  tho 
east  of  a meridional  line  bisecting  tho  continent.  The  vast  bulk  of 
this  plain  is  situated  to  the  south  of  the  22ml  dome,  but  portion# 
of  it  reach  very  dose  to  the  low-lying  flats  south  of  the  Gulf  of 
Carpentaria.  The  contour  of  the  continent  in  the  latitude  of  tho 
i Richmond  Hirer  is  as  follows:— A ahoit  strip  of  coastal  plain; 

, then  a sharp  incline  rising  to  a mountain  range  4000  feet  show 
mu- level,  at  a distance  of  40  miles  from  the  coast.  From  this  a 
i gently-sloping  plateau  keep#  defining  until  nearly  down  again  to 
ti  e sea-level,  in  a fine  due  north  of  Spencer  Cult  Then  there  is  a 
gentle  rise  to  the  Low  Steppes,  mm  h of  which  country  is  spinifex 
deoei  t,  500  to  1000  feet  above  sea-level.  A further  geutle  ri»«  iu  tho 
High  Steppes  leads  to  the  mountains  of  tho  West  Australian  coast, 
and  another  strip  of  low. lying  coastal  land  to  the  sea.  The  Great 
Central  Plain  is  certainly  Australia's  most  notable  inland  feature. 
Comparatively  little  of  the  rainfall  over  its  vast  extent  ever 
reaches  the  sea  by  any  known  river  system.  Indeed  the  lirar 
systems  as  shown  on  maps  leave  a false  impression  as  to  tho 
actual  condition  of  things.  The  absence  of  rivers  connecting  tho 
coast-line  with  the  interior  has  alicady  been  noticed,  la  keeping 
with  this  U the  solid  outline  of  the  coast  generally.  On  the  north 
ami  north- west  some  notable  indentations  lead  to  the  Fitzroy,  tho 
Victoria,  tho  Daley,  and  the  R*  per  rivers. 

The  network  ot  atrean  s forming  the  tributaries  of  the  Darling 
J and  Murray  system  give  an  idea  ot  a well- watered  country.  Tho 
so-called  rivers  have  running  water  only  after  heavy  ruins,  and 
very  bw  of  these  tributaries  ever  reach  tho  main  drainage  line. 
Flood  waters  disappear  often  within  a distance  of  a few  miles, 
luring  absorbed  by  |urous  soil,  stretches  of  sand,  and  soinetimca 
by  the  underlying  bed-rocks.  The  waters  even  of  the  Macquarie 
i do  not  usually  reach  the  Darling,  but  break  up  iuto  innumerable 
: gutters,  and  spread  out  over  vast  flats.  In  flood  times  only,  the 
l river  overflows  its  banks,  and  flooding  the  flat  country  fur  mile# 
i around,  reaches  the  Darling.  Oxley  went  down  the  Lachlan,  1817, 

| during  one  of  these  p-rioda  of  flood,  ami  the  great  plains  appami 
1 to  him  to  be  the  fringe  of  a vast  inland  hx  Ah  a matter  of  fact, 

I they  are  an  alluvial  deposit  spread  out  by  the  same  flood  waters. 
The  great  rivers  of  Australia,  draining  inland  fur  tho  most  port, 
carve  out  valleys,  dissolve  limestone,  and  spread  out  their  deposit 
over  the  plums  when  the  waters  l«comc  tou  sluggish  to  bear  their 
burden  fa:  ther.  Fiom  a geological  standpoint,  the  Great  Australian 
Main  and  the  fertile  valley  of  tho  Nile  have  had  a similar  origin. 
Taking  the  Ijnhlan  as  one  type  of  Australian  rivtr,  we  find  it 
takes  its  rise  amongst  the  precipitous  and  almost  unexplored 
valleys  of  the  Main  Dividing  Range.  With  the  help  of  its  tribu- 
taries it  acts  as  a denuding  agent  for  14,000  square  miles  of 
country,  aud  carries  its  burden  uf  sediment  westward*.  A poiul 
is  reached  about  200  miles  from  tho  Dividing  Range,  where  the 
river  ceases  to  act  as  a denuding  agent,  ami  the  area  of  de|KMition 
begins.  But  the  river  is  still  about  1000  miles  from  the  tea.  The 
Darling  is  reckoned  amongst  the  longest  river*  in  the  world, 
for  it  is  navigable,  part  of  the  year,  Horn  Wnlgett  to  its  confluence 
with  the  Murray,  1758  miles,  ami  then  tu  the  sea,  a further 
distauce  of  587  milca,— making  in  all  2345  miles  of  navigable 
water.  But  tins  gives  no  correct  idea  of  the  true  character  of  the 
Darling,  for  it  can  hardly  be  said  to  drain  ita  own  watershed. 
From  the  sources  of  its  various  tributaries  to  the  town  of  Bourke, 
tho  river  nuy  be  descrilied  a*  draining  a watershed.  But  from 
Bourke  to  the  sea,  55o  mi  es  in  a direct  lino,  the  liver  give*  rather 
than  receives  water  from  the  country  it  Hows  through. 

Tho  annual  rainfall  and  the  catchment  area  afford  no  data 
whatever  as  to  tho  size  of  a river  in  tin*  interior  of  Ansttaha.  in 
Europe  it  has  lieen  estimated  that  fioin  20  per  cent.  U»  50  |>cr 
cent,  of  the  rainfall  flows  away  iu  rivers.  The  discharge  of  the 
Darling  River  at  Bourke  docs  not  amount  to  more  than  10  per  cent, 
of  the  rainfall  of  ita  cat*  hment  area.  It  was  this  startling  fact 
which  fir*t  led  to  the  idea  that,  aa  the  rain  all  could  not  bo 
accounted  fur  either  by  evaporation  or  by  the  river  discharge,  much 
of  the  unareouuted-for  !*9  ner  cent,  must  in  port  sink  into  tho 
ground,  and  in  j«art  be  absorbed  by  some  underlying  tad-rock.  All 
Australian  rivers  depend  entirely  and  dire-tly  on  the  rainfall. 
They  are  flooded  after  rain,  ami  in  aea»ons  of  drought  become  dry 
water  courses.  Springs  which  equalise  th©  discharge  of  rivers  by 
continuing  to  pour  water  into  tbv.r  beds,  long  after  a rainy  seas*  n. 
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seem  entirely  absent  in  the  interior.  Neither  are  there  any  snow*  extending  from  the  Musgrave  Ranges  west  and  north.  Thimur 
tie  Id*  to  iced  rivers,  as  in  the  other  continents.  More  remarkable  be  considered  a (ibite.au  without  any  of  the  feature*  <Kr  the 
still,  over  large  tracts  of  country  the  water  seems  dUpored  to  How  The  bed-rock  i*  nowhere  far  from  the  «ufaco,  thus  fu«xii:ng  a 
away  from,  rather  than  to,  the  nver-beds.  As  the  low-lying  plains  strong  contrast  with  the  great  alluv^il  plain  where  thebd-rock  i# 
are*  altogether  an  alluvial  deposit,  the  coarser  sediments  accumulate  buried  many  hundred  feet  Mow  the  surface.  Over  the  rstire 
in  the  regions  where  the  river  first  overflows  its  lank*  to  spread  western  half  of  Australia  there  i*  no  hading  drainage  tvilein, 
out  over  the  plains.  The  couutiy  nearest  the  river  receiving  the  and  we  have  here  an  area  that  is  almost  unique  in  the  features  oif 
heaviest  deposit  becomes  in  this  way  the  highest  ground,  and  so  a continent.  There  is  no  high  mountain,  and  prcdahly  oxer  u 
continues  until  a “ break -away  ” occurs,  when  a new  rivcr-M)  is  exfonse  of  400,000  U»ile*  not  a drop  ol  the  scanty  tarn  fall  tier 
formed,  and  the  Mine  proces*  of  deposition  and  accumulation  is  reaches  the  sea. 

repeated.  As  the  general  level  of  the  country  is  raised  by  sue-  The  term  desert  applied  to  the  Australian  interior  is  someaiat 
cessive  alluvial  deposits,  the  more  ancient  river- beds  become  misleading.  Sandhills  there  are,  and  vast  stretches  of  sandy 
buffed,  but  being  still  oanneefced  with  |he  newer  rivers  ut  MOM  country.  But  much  of  the  so-called  desert  will  support  aniuju 
point  or  other,  they  continue  to  absorb  water.  This  underground  life  to  some  extent.  Start’s  "Stony  Desert " U not  « all  what 
network  of  old  river-beds  underlying  the  great  alluvial  plains  the  name  would  suggest.  Peculiar  water-worn  an«l  gland  Ixnildm 
must  be  filled  to  repletion  before  flood  waters  will  flow  over  the  cover  much  of  the  surface,  but  there  is  also  gras*,  and  in  good 
surface.  season*  the  "gibber  land'*  disappears  under  a earing  ear)*t  of 

Outside  the  great  alluvial  plain  there  is  a vast  tract  of  country  meadow.  Part  of  Sturt's  “Stony  Desert " is  now  a slietp-reo, 
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with  one  sheep  to  10  to  12  acre*,  but  growing  excellent  wool. 
Genuine  d«*crt  exist*  in  the  xpinifex  eountry.  On  the  outskirts 
are  dimly  banliiuiu  trees  and  bright-lunkiug  desert -apple  trei**. 
I be  treacherous  apiuifex,  too,  looks  fair  enough  from  the  distance, 
an.i  Often  put*  on  a coat  of  enticing  verdure  when  the  plains  aud 
dowms  are  (arched  and  withered.  It  will  grew  almi»t  on  the 
of  a hard  reck,  and  iu  most  (arts  of  the  dewert  the  bed- 
lo-  k w covered  with  but  a shallow  coating  of  soil.  The  re  sult  i* 
lik"  a thousand  knitting-needle*  thrown  into  a confused  kind  of 
taugb-,  with  all  the  points  sticking  upwards,  and  this  tangle  grows 
larger  and  more  formidable  every  year,  until  a bush  fire  hanpilv 
Jk™1"  » “«»•  urowth  .Uru.  Much  of  tl,i.  I At  or 

S i ,,Z  X,  , ’ “ ""  A”'1™1'**  Th.  Lo.cr 

llX£TrTV!  a,xa  correspouumg  mostly  to  the  extent  of 
tin.  Lretarcou*  formation.  Their  ..  . i .. . 


tb, . V ° c»  cor re*p°u<» i lig  mostly  to  the  extent  of 
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sooner  or  later  they  *rc  loot  in  iwinl-llilK  wlief.  oru[„  .« 
tli%ap|H-.*r  and  a line  of  stunUd  pun-tnei  ^ 

all  that  is  present  to  indicate  that  there  tuny  lw  even  a 
these  siipixn**!  river*.  „ . uke aies. 

Another  notable  feature  of  the  interior  is  the  *><* 
a district  stretching  to  the  north  of  Spencer  Gul  ■ ,},* 

are  expanse*  of  brackish  waters  that  spread  or  r c . m 

season  isoueof  drought  or  laiu.  In  season*  of  dn  «g  tf 

harellv  more  than  swamtw  aud  mud  lUts,  wincli « , fy 

become  a grassy  plain,  or  desolate  coast  encrusted  w . ^ 
country  around  is  the  dreariest  imaginable,  toe  *u  • .ir„lr!lt 
1 level,  there  is  no  heavy  timber  and  practically  j*  J|lirl|, 
fake  Torre*  in  sometimes  100  mile*  in  ^ — I Lake.  Uk« 
again  stretches  Luke  Eyre,  and  to  the  west  of  *0  k»* 

, Gaiidner.  Some  of  these  dojircssions  are  at,  or  *UE  . , ^oa;j 

level,  ao  much  re»  that  a very  slight  dcpr«»  h>ii 
connect  much  of  the  interior  with  the  Sontbern  Gee*  - nUjn 
Along  the  entire  cast  there  extends  * s 

range*  from  Capo  Howe  to  C»|«  York.  * 

dillera  stretching  1700  mile*  from  north  S<»  ■ • M*** 

Several  point*  rise  to  ticighU  of  from  4000  to  50,  • rasi** 

mostly  a*  i*ola  (.,1  ,«U  Tow.nl,  ^ 

, corner  vf  the  continent  the  peaks  come  closer,  e 
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Mount  Kosciusko  (7328  fcetX  ud  arc  hens  known  as  the  Australian 
Alp*.  North  of  Kosciusko  :he  Main  Divide  merges  into  the  Blue 
Mountain*  and  Liverpool  Rang*'.  The  high  land  continues  roughly 
pirallel  to  the  cuast,  and  with  generally  diminishing  altitude 
through  Queensland  to  Ca|io  York.  Near  the  Queensland  border 
Mount  Lin 'Isay  rises  to  a height  of  5500  feet.  In  the  latitude  of 
Brisbane  the  chain  swerves  inland  ; no  other  }>eak  north  of  this 
reaches  higher  tlian  Mount  Bartle  Frero  in  the  Rdlendcn  Kor 
Range  (5438  feet).  Trie  Southern  Ooean  system  of  the  Victorian 
Dividing  Kongo  hardly  attaius  to  the  dignity  of  high  mountains. 
An  eastern  system  in' South  Australia  touches  at  a few  point*  a 
height  of  30'30  feet  ; and  the  Stirling  Range,  belonging  to  the  south- 
western system  of  South  Australia,  reaches  to  3340  font.  There 
are  no  mountains  behind  ihu  Great  Australian  Right  On  the 
west  the  Darting  Range  faces  tho  Indian  Ocean,  and  extends  from 
Point  d’Entrecaslenux  to  the  Murchison  River.  North  of  the 
Murchison,  Mount  Augustus  and  Mount  Bruce,  with  their  con- 
necting highlands,  cut  off  the  coastal  drainage  from  the  interior; 
but  no  point  on  the  north-west  coast  reaches  a greater  altitude  j 
than  4000  feet.  Several  minor  ranges,  the  tojiography  of  which 
is  little  known,  extend  from  Cambridge  Gulf,  behind  a very  much 
broken  coast-line,  to  I.immen  Bight  on  the  Gulf  of  Carjientaria. 
Nothing  is  more  remarkable  than  the  contrast  between  the  j 
aspect  of  the  coastal  ranges  of  the  north  cast,  and  on  the  south- 
east of  the  continent.  Tho  higher  Australian  jtcaka  in  the 
fc»nth -cast  just  look  what  they  are,  the  worn  and  denuded  stumps 
of  mountains,  standing  for  untold  ago*  aliovo  the  sea.  Their 
shoulders  are  lifted  high  above  the  tree -line.  Their  summits 
stand  out  gaunt  and  lonely  in  an  unbroken  Bolitude.  Having  left 
the  tree-lino  far  behind  him,  nothing  is  risible  to  the  traveller  for 
miles  around  but  barren  lwaka  and  torn  crags  in  indescribable 
confusion.  A verdure  of  herbage  clothes  the  valleys  that  have 
been  scooped  from  the  summits  downwards.  But  there  are  no 
perpetual  snow-fields,  no  glaciers  creep  down  these  valleys,  and 
no  alpine  hamlets  ever  np|iear  to  break  the  nionotonv.  Tho 
mountains  of  the  north-east,  on  the  contrary,  are  clothes!  to  their 
summits  with  a rich  and  varied  flora.  Naked  crags,  when  they  do 
appear,  lift  themselves  from  a sea  of  green,  and  a tropical  vegeta- 
tion, quite  Malaysian  in  character,  covers  everything. 

Tho  absence  of  active  volcanoes  in  Australia  i*  a state  of  things, 
in  a geological  sense,  quite  new  to  the  continent.  Some  of  the 
volcanoes  of  the  western  districts  ef  Victoria  luree  been  in  eruption 
probably  subsequent  to  the  advent  of  the  black-fellow.  In  some 
instances  the  cones  are  quite  intact,  and  the  beds,  of  ash  and 
scoriie  are  as  yet  almost  unaffected  by  denuding  agencies.  As  late 
as  1859  an  observer  wrote  in  the  Quarterly  Journal  of  (he  Geological 
Society  that,  with  one  doubtful  exception,  Australia  was  a non- 
volcanic  continent.  The  exception  referred  to  is  Mount  W ingen. 
But  cvrn  here  there  is  nothing  in  the  least  resembling  volcanic 
conditions.  Some  coal  seams  have  been  burning  for  years,  giving 
out  much  smoko  and  steam.  Mount  Wingon  was,  in  the  eyes  of 
tho  settlers,  as  it  was  in  fact,  a “burning  mountain."  Late  in 
the  Tertiary  period  vast  sheets  of  lava  j»oured  from  many  points 
of  tho  Great  Dividing  Range  of  eastern  Australia.  But  it  is 
notable  that  all  recent  vulcanic  action  was  coniine*!  to  a wide  belt 
parallel  to  the  coast.  No  evidences  of  recent  lava  flows  can  be 
found  in  the  interior  over  the  Great  Alin  vial  Plain,  the  bivur,  or 
the  Higher  Steppes.  Nor  has  the  continent,  as  a whole,  in  recent 
times  been  subjected  to  any  violent  earth  tremors ; though  in  1873, 
to  the  north  of  Lake  Amadeus,  in  central  Australia,  Giles  records 
the  occurrence  of  earthquake  shocks  violent  euough  to  dislodge 
considerable  iwk  masses. 

The  Barrier  Reef  forms  the  prominent  feature  off  the  north-east 
coast  of  Australia.  Ranging  for  a length  of  1200  miles,  it  is  the 
greatest  of  coral  reefs,  ancient  or  modern.  The  channel 
between  the  reef  ami  the  coast  is  in  places  70  miles  in 
Reef.  width  and  60  fathoms  deep.  Flinders  described  the 
Barrier  Reef  in  his  Voyage  lo  Terra  Australis;  and  the  Admiralty 
charts  give  much  information  as  to  soundings,  Ac  Our  knowledge 
of  the  fauna  of  this  richest  of  hunting  grounds  for  the  naturalist 
is  very  incomplete.  Interest  naturally  centres  in  the  coral  polyp 
ond  its  stony  structure.  Photographs  have  shown  us  what  the 
phvsical  features  of  the  reefs  are.  The  Hon.  R.  Abercrombys 
photographs,  taken  at  Fiji,  were  probably  the  first  ; but  Saville 
Kent,  Agassiz,  and  other  observers,  have  made  us  fairly  well 
acquainted  with  the  conditions  presenting  themaelvea  on  this 
great  tract  of  growing  land.  The  first  point  to  strike  a visitor  to 
tho  Barrier  Itccf  is  the  abundance  of  soft  coral,  or  branching  polyp- 
a tics  without  a stony  nucleus,  and  the  abundance  of  nulfiporos 
and  other  plant-like  organisms.  Much  of  the  pink  and  lilac 
coloured  patches  that  catch  the  eye  prove  on  examination  to  bo 
nullipore-3  or  coralline  seaweeds.  There  arc  patches  of  pebbles 
an*l  boulders  ami  fine  sand  everywhere,  but  each  particle  is  part  of 
a living  thing.  The  patches  of  coral  grow  more  or  leas  after  the 
manner  of  fairy  rings— tho  outer  edges  flourishing  sud  the  inner 
dying  and  breaking  into  coral  debris.  The  leading  forms  amongst 
tho  coral  masses  exposed  at  very  low  tides  are  the  branching 


madrepores,  the  rounded  masses  of  brain  coral  (tneandrma),  ami 
norite*.  A field  of  madrepores  is  suggestive  of  miniature  shrub- 
bery, with  plants,  having  the  aspect  of  young  nines.  The  coral 
is  of  every  hue  and  colour,  ami  not  a little  is  added  to  the  splen- 
did scene  by  brilliant-hucd  fishes  and  bright  and  gaily-coloured 
tea-anemones  (actinia),  the  latter  often  being  more  than  18  inches 
in  diameter.  The  beautiful  distiehopora  t occinca  resembles  some- 
what the  true  red  coral  and  is  very  abundant ; but  the  red  coral 
itself  is  not  to  be  found.  Ueliopora  earrulea,  the  beautiful  blue 
coral,  is  not  rare.  Thin  remarkable  species  has  the  stony  frame- 
work of  a bright  blue,  the  colouring  matter  of  most  coral*  living 
confined  to  the  “ fleshy  ” covering.  On  the  rc«-f  there  is  always  to 
be  found  a great  abundance  of  shells,  living  ami  dead.  In  ap|iear- 
ance,  the  living  specimens  of  many  of  the  handsome  aperies  are 
disappointing,  but  the  crab-,  starfishes,  and  great  clam  shells  are 
conspicuous.  Sca-cucumber*  abound,  so  much  so  that  the  bechc- 
de  nier  fisheries  bring  in  more  than  £20,000  a-year.  These  inter- 
csting  holothuriatiH  are  collected  by  hand  at  low  water,  nud  wnt 
to  the  Chinese  markets  after  being  cured  by  drying  and  smoking. 
“ Roi'k  oysters,"  too,  are  plentiful,  and  tho  blocks  thrown  up  by 
the  waves  are  soon  encrusted  with  the  wsll-known  and  dclic&to 
species  Otirea  glomcrata. 

There  is  nothing  to  be  seen  on  or  around  the  Great  Barrier  Reef 
that  might  bo  urged  a*  a serious  objection  to  Darwin's  well-known 
subsidence  theory.  Any  facts  noted  a*  inconsistent  with  prolonged 
steady  subsidence  might  have  l*een  caused  by  a very  slight  upheaval. 
The  few  clear  openings  in  the  whole  length  of  the  outer  rampart 
of  the  Great  Barrier  Reef  are  opposed  to  largo  estuaries.  Rut 
being  30  to  90  miles  away,  they  are  not,  in  all  probability,  cause*! 
by  fresh  water  from  the  land.  Such  breaks,  however,  are  strong 
evidence  iu  favour  of  subsidence.  The  old  river  channels,  already 
referred  to  as  being  below  sea-level,  as  well  a*  the  former  lana- 
ooanexion  with  New  Guinea,  all  point  to  the  conditions  assumed 
by  Darwin. 

Exploration. 

By  the  end  of  tho  year  1873  the  whole  of  the  eastern  j»r- 
tion  of  Australia  had  been  explored,  the  unknown  |*art  of  the 
continent  being  confined  to  tho  interior  of  West  Australia 
and  those  distinct*  of  South  Australia  north  of  the  Macdounell 
Range  and  west  of  the  overland  telegraph  line.  Several  attempts 
ha*!  been  made  to  cross  the  colony  of  West  Australia  in  the 
direction  of  cost  and  west,  but  even  Major  Warbnrtoifs expedition, 
the  most  successful  of  these,  li*d  failed  in  the  important  particular 
of  determining  tho  nature  of  the  country  through  which  it  nassod. 
Major  Warburton  had  virtually  raced  across  from  the  Macdonnell 
Range  in  South  Australia  to  the  hew!  water*  of  the  Oakover  river 
on  the  north-west  coast,  without  allowing  himself  sufficient  time 
to  note  the  characteristics  of  the  country.  The  next  important 
expedition  was  differently  conducted.  John  Forrest  was  despatched 
by  the  Perth  Government  with  general  instructions  to  obtain  infor- 
mation regarding  the  immense  tract  of  country  out  of  which  flow 
the  rivera  falling  into  the  bco  on  the  northern  and  western  shores 
of  West  Australia.  Leaving  Ycwin,  s small  settlement  al>out 
Ut.  29*  south,  long.  1 1*5"  cast,  Forrest  travelled  north-east  to  the 
Murchi*on  river,  and  followed  the  course  of  that  river  to  the 
Robinson  Range* ; thence  his  courts  lay  generally  east  war*  1 
along  the  26th  parallel.  Forrest  and  his  party  safely  crossed 
the  entire  extant  of  West  Australis,  and  entering  South 
Australia  struck  the  overland  telegraph  line  at  Peaks  station, 
and,  after  resting,  journeyed  south  to  Adelaide.  Forrest  traversed 
seventeen  degrees  of  desert  in  five  mouths,  a very  wonderful 
achievement,  more  especially  aa  he  was  able  to  give  a full 
report  of  the  country  through  which  he  passed.  Hi*  report 
destroyed  all  hope  that  pastoral  settlement  would  extend  to 
the  spinifex  region  ; ami  the  main  object  of  subsequent  explorers 
was  ta  determine  the  extent  of  the  desert  in  the  direction  of  north 
and  south.  Ernest  Giles  made  several  attempt*  to  cross  tho 
Central  Australian  Desert,  hut  it  was  not  until  his  third  attempt 
that  he  was  successful.  Ilis  journey  ranks  almost  with  Forrest's 
in  the  importance  of  it*  results  and  the  success  with  which  the 
appalling  difficulties  of  the  journey  were  overcome.  Through 
the  generosity  of  Sir  Thomas  Elder,  of  Adelaide,  Giles  s e*| •edi- 
tion was  equipped  with  camel*,  it  stalled  on  the  23ru  May 
1875  from  Tort  Augusta.  Working  westerly  along  the  line  of 
the  30th  parallel,  Giles  reached  Perth  in  about  five  months.  Attar 
resting  in  Perth  for  a short  time,  lie  commenced  the  return 
journey,  which  was  made  for  tho  ino»t  j»rt  between  the  24th 
and  25th  parallels,  ami  again  successfully  traversed  the  desert, 

I reaching  tne  overland  telegraph  line  in  about  seven  months. 

1 Giles's  journey*  added  greatly  to  our  knowledge  of  the  char- 
acteristics of  West  and  South  Australia,  and  he  was  able  to  bear 
nut  the  common  opinion  that  the  interior  of  Australia  west  ot 
132*  E.  long,  is  a sandy  and  waterless  waste,  entirely  unfit  lor 
settlement.  , , . f,„ 

The  list  of  explorers  from  1875  to  1900  is  a long  one;  but  after 
Forrest’s  aud  Giles'*  expedition*  the  main  object  cowed  to  be  tne 
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discovery  of  pastoral  country  : a new  ze  ,t  had  been  added  to  the 
cause  of  exploration,  and  most  of  the  siualh-r  expeditions  otnaernccl 
themselves  with  the  search  for  gold.  Amongst  the  more  itnjmrUnt 
explorations  may  be  ranked  those  of  Tietkins  in  ISS9,  of  \V. 
Lindsay  in  1S91,  of  Wells  in  1896,  of  Utibbo  in  1896,  and  of  the 
llmt.  David  Carnegie  in  1890-97.  Lindsay's  expedition,  which 
was  title  1 out  by  Sir  Thomas  Elder,  the  generous  patron  of 
Australian  exploration,  entered  Wet  Australia  about  the  26th 
parallel  south  laL,  on  the  line  of  louts  taken  by  Forrest  in  1874. 
From  this  point  the  explorer  worked  i.i  a south  westerly  direction 
to  ijuceii  V ictoria  Springs,  where  he  struck  the  track  of  Giles's 
exjwdition  of  1875.  From  the  Springs  the  expedition  went  north- 
west and  made  a useful  examination  of  the  country  lying  between 
119*  and  11  j’  meridian*  and  between  26’  and  *28’  south  lat, 
Wells's  oxj«ditiou  started  fiom  a base  about  122“  20'  east  and  25* 
5i'  south,  and  worked  northward  to  tin*  Joanna  Springs,  situated 
on  tb«  tropic  of  Capricorn  and  near  the  124th  meridian.  From  the 
sjirmgB  the  journey  was  continued  along  the  name  meridian  to  tho 
d iUroy  river.  Tho  country  passed  through  was  mostly  of  a for- 
bidding character,  except  where  the  Kimberley  district  was  entered, 
and  tho  expedition  suffered  even  more  than  tho  usual  hardship*.  The 
establishment  of  the  gotd-fielda,  with  their  large  population,  caused 
great  interest  to  be  taken  in  the  discovery  of  practicable  stock 
routes,  especially  from  South  Australia  in  the  cast,  and  from  Kim- 
berley district  in  the  north.  Alive  to  the  importance  of  the  trade, 
the  .South  Australian  Government  d sjatched  Hubl.e  from  Ood- 
naiatta  to  Coolg&rdie.  Ho  successfully  accomplished  his  journey, 
but  had  to  report  that  there  was  no  practicable  route  for  cattle 
between  tho  ttO  dut  loti 

One  of  the  most  successful  expeditions  which  traversed  West 
Australia  was  that  le  i and  equipped  by  the  Hon.  David  Carnegie, 
whi.-h  start-;  1 in  July  1$J6,  aud  travelled  north-easterly  until  it 
reached  Alexander  Spring;  then  turning  northward,  it  (itTemd 
the  country  between  Wells's  track  of  1896  and  the  South  Austra- 
lian bjfder.  The  cxr>e<litiou  encountered  very  many  hardships, 
hut  successful  y reached  Hall  Creek  in  the  Kimberley  district. 
After  a few  mouths'  re»t  it  started  on  the  return  journey,  following 
Sturt  Creek  until  its  ti  rminati  ju  in  Gregory’*  Salt  Sea,  ami  then 
keeping  parallel  with  the  South  Australian  border  as  far  u Dike 
MacDonald.  Rounding  that  like  the  expedition  moved  south- 
west and  readied  th-;  settle  1 districts  in  August  1697.  The 
ditUnce  travcLel  was  5000  miles,  and  the  actual  time  employed 
was  eight  mintk  This  expedition  nut  an  end  to  the  hope’  so 
long  entertained,  that  it  was  possible  to  obtain  a direct  and 
practicable  route  for  stock  between  Kimberley  and  Coolgardic 
gold-fields  ; aud  it  also  proved  that,  with  th  ’ possible  exception  of 
small  isolated  patches,  the  desert  traversed  c mt  lined  no  auriferous 
country. 

Geology. 

All  the  great  formations  familiar  in  the  northern  hemisphere 
are  represented  in  the  geology  of  Australia,  which  is  in  no  way 
exceptional,  either  in  tho  character  of  the  rocks  or  in  the  zones 
of  life  that  charset- rise  them.  The  oldest  rocks  are  of  pre- 
Cambrian  age,  but  little  of  their  life- history  is  known.  If  ditlcr- 
encos  rather  than  resemblances,  Ik-  dwelt  on,  there  arc  many  points 
concerning  Australian  geology  in  strong  contrast  to  much  that 
Eurojran  geologists  have  been  accustomed  to.  As  l as  already  been 
•aid,  there  ate  no  volcanoes  on  the  continent,  and  all  over  the  vast 
interior  there  is  a general  absence  of  igneous  rock*  other  than 
granites.  Rusal t is  almost  unknown  except  on  au  outside  belt  of 
the  country  roughly  parallel  to  the  coast.  There  an-  no  solfsUrm*, 
ftttnrrolea,  or  geysers,  and  very  few  hot  springs.  There  is  no  such 
thing  a*  perpetual  snow,  even  on  the  highest  mountain,  no  glaciers 
or  glacier  lak***,  and  not  a single  mountain  range  with  tin  Alpine 
atru  :iurc.  There  is  a notable  absence  of  magnesian  limestones, 
and  phosphate-hearing  rocks  are  unknown.  There  is  an  equivalent 
of  the  red  sandstone*,  but  no  salt  bods  and  no  gypsum.  There  is 
evidence  uf  glacial  action  in  Ferrao  Carbon iferou*  times,  during 
which  perio  l a great  i v • sheet  extended  over  a cotiaidrrublc 
portion  of  Australia,  ant  evidences  of  rt?tnt  glaciation  at  Mount 
kujfliiuko  are  most  pronounced.  In  the  matter  of  folding  we 
fin!  the  Australian,  Cambrian,  Silurian,  and  Devonian,  all 
giving  evidence  of  earth  movements.  The  Silurian  rocks  in 
particular  have  U-en  m>  folded  and  so  intensely  romprtsied  that 
us-ial.y  tin-1  them  over  wide  areas,  vertical  or  highly  inclined, 
amt  aim  *t  invariably  with  a meridional  strike.  All  over  the 
Continent  other  formations  laid  down  subsequent  to  those 
n vm-l  arc  spread  out  in  vast  sheets,  never  showing  a high  angle 
•r  d!p,  B,vl  nowhere  resting  At  any  gnat  height  above  sea- 
, L Carboniferous  rocks  are  also  folded,  but  to  a leaser 

degn*.  than  the  Dev.miiui,  and  of  course  in  a degree  not  to  be 
<v>m]>sred  with  til,-  Silurian.  The  intense  folding  of  the  Silurian 

»■  . it  . -very  ..tlivr  IWm.ti,,,,  - j„  ,|lt  An.lr.lim, 

p«.Wi.-al  V"1'1""'-  nnirkml  h,  tlii.  tint  llirnn 'l„„it  Au.lr.lit 
rocks  may  Im  M.dy  cIumI  u Siluroli  if  they  show  ou-r  cou.ljy-r 


able  areas  a "slaty  " structure,  a high  angle  of  dip,  uul  a meridional 
strike.  . 

Against  these  facts  may  be  placed  others  showing  strong  re- 
semblance  Letuien  Australian  and  European  geology.  The  i-hvsiol 
geography  and  the  life  of  the  Falicoroic  and  Mesozoic  jerio-L  an  ia 
wonderful  accord  with  those  of  other  continents  Thegrestdcvrl-p. 
meut  of  coal  in  the  Upper  I’ahcoxoic  conforms  to  the  northern  ren- 
ditious.  The  general  types  that  characterize  Cretaceous  rucks  arc 
also  present,  plesiosaur*  and  chambered  abelK  such  as  ununoaite*, 
Wing  as  characteristic  of  the  Australian  Cretaceous  as  they  arc  if 
the  Kuro]«au.  The  forms  of  life,  too,  that  occur  in  the  Trhouc 
of  Europe,  and  even  North  America,  find  their  oonnterjart  Lerr. 
In  the  shales  round  Sydney,  which  are  admittedly  of  Tn«sic 
the  remains  of  a giant  labyrinthodott  have  Iweu  unautlieiL,  au-i, 
associated  with  it,  fishes  aud  plants  quite  in  keeping  with  forms 
familiar  in  the  Eurrq«an  Triajuic. 

In  using  such  terms  as  '*  iVnnian  " or  **  Eocene  ” there  is  n«M 
to  suppose  that  these  periods  in  Australia  might  not  hire  l««a 
quite  synchronous  with  the  European  touirak-uU.  Indent  i:  ii 
not  desirable  to  correlate  too  minutely  Australian  and  Enrepraa 
stratified  rocks.  We  may  even  go  further  and  ray  that  it  is  im- 
probable that  any  single  life  zone  wa*  laid  down  exactly  at  tbs 
Mine  time  that  a similar  life  zone  was  being  luilt  up  ir.  Mrthera 
Europe.  One  particular  horizon  iu  the  Silurian  is  characteris'd 
by  the  interesting  chain  coral  (halysitcs).  No  cue  weald  ecaitred 
that  the  chain  coral  “reefs”  in  Australia  aud  in  Earope  wyieexertly 
cun  tern  poraueousi.  But  the  relative  position  of  the  lialysites  wee  in 
the  geological  column  is  the  same  in  Europe  and  in  Australia,  rad 
the  physical  conditions  that  surround  the  growing  coral  are  precisely 
similar. 

Some  reference  is  made  under  the  heading  Fauna  to  the  preiiw* 
of  “living  fossils ” iu  Australia.  Certain  characteristic  tyf**.  mn!t 
extinct  in  the  northern  hemisphere,  still  huger  in  the  Awtrelam 
are*.  The  Trigonu  and  the  Hetarodontna,  the  Marsupials,  Myiw- 
cobins,  Cera  tod  us,  aud  certain  conifers  and  cycads  are  rxampba 
One  genus  of  cycad  (Zamia)  is  exceedingly  common  over  all  tuc 
mountain  and  coastal  region*  of  eastern  Australis.  It  t«  »•*** 
ally  of  one  of  the  moat  characteristic  forms  of  th*  f<"*j] I ihira  « 
Oolitic  ami  Lias.  In  the  well-known  *'  dirt  bed  of  th<  J or  ’ 
quarries,  Dorsetshire,  the  stem*  of  these  cycads  are  to  be  ■oc3,u  * 
gn.*at  abundance.  . ^ _/ 

The  laat  feature  of  general  imjiort  is  the  distribution0 
morphotrd  rocks.  The  lower  series  of  tw  l'aUozowsbow  a ifjwj 
amount  of  metamorphism  in  conjunction  with  their  highlj  J*1 
position.  The  Mesozoic  rocks  are  much  less  altered  f ® ‘ . 

original  piano  of  deimsitinn,  and  oxy  motaiuorphbra  w>  , 

a limitol  and  entirely  local  cliaractcr.  Certain  sanddone  - 
Cretaceous  age  have  been  much  altcrol  by  the  deporito^ofs«m«»i7 
silica.  No  great  alteration  approaching  to  metaii»OTpM»»  * 

to  have  taken  place  aniong»t  Tertiary  nx-ks.  isihutow  s 

confined  altogether  to  the  lower  Faheozoic. 

i'lilNCIfAL  A IS  r ItAU  AN  Blt»tllWST*iY  FoBMATlOXS,  »»tU  -*■ ME 
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Sjilrifer.  ndiyacomi,  Pnaductas, 
Lkrthooraa,  Conularla,  Martlntopu*, 
BnipkMia,  1‘LjtycersB,  Litis,  Oau- 
£Un»] -tijri*,  AvtcuLojiecU-D,  Notoraya, 

Y.4Mi|iulnolltA«. 

f RkacopWI*,  I^pldodendron,  CaU- 
I mil*-*,  Anrba’OpW.*,  SlgUUria,  Laxu- 
| uama,  Kaumplwiliu,  BpinCrr,  urthis, 
1 L’pLvna,  FtivUuth-'cn.  FoiMttUt. 

C LepMcnenanni,  CyclosliirnMt,  Splrl- 
I for.  Kbjrocbon-lU,  A try  pa,  Orth  is, 
j i lrthoconu,  Astorolsj**,  Pteruuilea, 
L MurcULania. 

• Atryiu.  IVnUmerus,  BUIyaiLa, 
On|4olit**.  I*Iimo|w,  Brunt* ut,  <U»ly- 
jisoho,  ( :jr»Uuiiibylimn,  Bplrifsra, 
liUlyuiOtfrajAus,  Ungnloaarls,  LJik- 
•*u  la,  Mucoplivltum.  8tromaUi|ioni, 
Kuvmites.  Helloohyilam,  Plillliparui- 
ir-ei,  KhuopJiyiluin.  Columnar;*, 

I IVliwia,  I .to  boa.  Bjrrlagopara,  Crelo- 
I ii'-ius,  BeHeropbusi,  I’al-a*>r,  Nmo, 
I rrachn,  Assphos,  Beyriclii*,  Cyph- 
'.upla. 

( C'onucoplinlite*.  lM]kh«netoi»it. 
-[  Dikn'.-HV phalli*,  Dlnwilia,  OlrtROllUS, 
(rtaUurellii,  tntkulus,  LepSfdlUa. 

Table,  showing  tub  General  Succession  or  Australian 
* Strata. 

Suie  Typical  Brums*. 

/ fUi  — l u-achf*.  —Victoria  and  Wo*t  Australia 
I have  mwI  looms  far  forming  Giese. 
i Alluvial  flat*  awl  jm>*t  plains  of  the  Intorinr. 
' Rum-J  boachaaof  tli*  nurth-wast  coast,  Tasmania. 
I Larva  arm  in  th«  south-rust  of  Buuth  Australia. 
r Linwatonii crrrk  bair.w'Ulh  w*t  Virt-ina,cuijt*iiv 
| inifabonl  sopurcmiLofllvIn^uiolhisca.  ' oJcatticasU 
I iwUsof  Mount  (iambi  -r.  Mummalif-'^-us muidy  cLa^a 
J r.nstainiutrdiuruUaliMi.  Ac..  Mammaliffruo*  rave  •!«- 
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oinbuniutr.liproUaliai,  Ac.,  Mammal! (enjo a rave  da- 
1 ' odlta  of  S’ow  South  Wale » J u-l  Victoria freshwater 
li  ni'Ht.  mra  uf  tins  Ge-dotm  district.  Newer  basalt*  nt 
iVerribuc.  Ocelontf,  and  Canifnt'-wik,  \ ictarin. 

- Marian  -an  U of  Lhr  Dry  Creek  «n<l  C rev  duu  U»rw, 
loutU  Australia.  Ojrstnf  Ltd*  of  lire  Murray  river 
•lilt's  jui'i  AMinjBi  1*4,  South  Atwlndla.  4 uk-amwis 
vu*U  and  . lavs  of  Jammy'*  Point,  Oipj-Urwi.  u-'.d 
►.lie  uiijmr  lnsl*  *t  Murray  Crock,  near  ilairullou, 
Hr«atVkW.rla.  . - .... 

' ilnn.-rall  v -llme*t«irma,  c’JW.  ami  «n'l»  HWil  tlie 
Snowy  river,  Qipnalaml,  to  tlm  Groat  Aortrallan 
I) ,i*lir ; a'.*t>  from  (leraldtOB  to  Shark  liav,  U astern 
Australia ; awl  TaWn  Cape.  Taamauia  (all  mannn). 
Plant  lenli  of  Bmmwllla,  New  South  Naina. 

.Vo  awl r Jim  hr./-  <\/  Motne,  *r  Hi™*' 

am  are  lunar*  ^ 'Af  o/  fftr  ifflla  Mridlnp 
Ji  infiia  fa  ,V«a-  S-mth  irtuV*  w 

U pp  r Cretaceous.  - Dwert wuulstone  of 

^'l^irerCn-taceous.  —Rolling  IViwna  fur- 
nutiou  of  Qitreiuland.  Artesian  uralei- 
Uuni.;  InnLof  nortli-wuatem  N*w  South 
Watre.  Kennedy  Ihuigft  awl  Gaacoyno 
river,  W.-st  AiiatmUa. 

Ii,sl«  w ill  fossil  flal«.  Talbragar  river.  , 
New  Smith  Wales.  Oulitle  hmeaton*  of 
Oi  i in  pi"  ii  Bay  dUtrtct,  W**t  Australia.  | 
Til**  IlaukmlrurT  aaieLGiona  and 
a«.K-iated  ahfllea  of  New  Sooth  Wain*. 
l»wer  Moaoroic  r<>rk«  of  tlie  Clarence 
river  The  Itwwidi  a'*l  Bumim  t*«w  of 

. o, !*,...[. slan  l with  r en(o/rf«rM.  Tl»  Upper 

= Cud  Meuiarea  of  Tasmania,  aiwl  the 

sa^§  Cdlla  Creek  Owl  M*u«m-s  of  West 
till  Australia  art  conaidorwl  to  b*  uf  Mf*o- 
i-iW  iolca«e. 

{Coni  Measure*  of  New  South  Wales,  Newcastle. 
IILw.ina,  in.  I Llthgovr,  with  ClwpUrit.  t pper 
aid  Middle  B *wn-i  river  formations,  Queensland. 
Colli*  river  au  l IrwHi  river,  West  Australia.  T««. 
maHte  teeL,  Mereey  and  roost  about  the  ratuary 
of  the  iMrwent,  Tiwtn  *-»!*. 

/ Port  Stvplvena  district.  NVw  South  Wide*.  C.jrm* 

| p|e  L tirer  Itiwrn,  an  I StAf  fbrnmtimia,  Qureua- 
l !an  t.  Ala-,  the  Lowwr  Coal  Jl«a*unw  of  Taaman-  t. 

/ >f  jqut  Ijim'iie  mud  stones,  Rydal,  New^  So  Util 
I Walt- A Avon  river  and  Mount  Tam  lo  b**la,  Victoria. 

J Hnrlekin  Qneenabwl.  Handstnne*  and  frit-, 

1 Kimberley,  W«*t  Auaualio.  Fin^l  slate*,  Taa- 


Hirfhlv-incliiicsl  clay  slatea  and  UleOM  abtM, 

I Si-rt  Botith  Wile-.  S:wuh  AuMrwUa.  and  W*,t 
I Vl.tralia  and  Victoria.  Grapp.m*  l*-ds  of 
. Victoria.  Yas*  an*  I Motoojr  ljmMUaw.  S*" 
| -tjuth  Wales.  *4  l^irapintln*  limesUuirs,  Mae- 
loanell  r»nire».  Qnram  river  achat,  and  slate*, 
land  the  dunl  in  riv.-r  ^rmin.  Tasman ia. 

[ OUmt  tiu  0.1*1  S.ifbreW.r  i*eds  of  Kimberley,  West 
I Vuatralia.  Aelwiaii  le-da  of  S-njth  A'latralia. 
J iiaj;*iir  and  CUmlina  creek  giuupS  Taamanla. 

I Yortte's  l’enhamiln  aeries.  South  Aunt  ml  it.  Kho- 
! vrl  -y.  W.*»t  Australia.  Ilrethre’e,  Victoria. 
i Quandt*  *!.-!  wurr*  uirtomorpldc  rocks  -.r  Taa- 
"*,43‘  * \ inatliA  Mouut  I-olty  Banges,  South  Auatralia. 

Of  the  seven  aub-kingrloina  of  living  thin?«,  no  lc«»  than  live  are 
represented  in  the  Auairaliun  Cambrian.  If  wo  except  vertebrate*, 
wo  have  therefore  at  tUo  very  dawn  of  lifo  rc[*resenUtlve»  of  the 
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animal  world  a*  we  know  it  to  day, — types  which  ate  in  no  sense 
embryonic.  We  cannot  here,  any  more  than  elsewhere,  work  bock 
far  enough  to  gel  near  to  the  beginnings  of  life.  The  ,ambrito 
anitns's  on  tins  Cambrian  sen-shore*  were  graded  and  u 1 
grouped  no  leis  exactly  and  definitely  than  the  inveitcbrat*  fauna 
of  the  present  coast -line.  Mammal*,  bird*,  reptile*,  and  f.ahcs  are, 
of  course,  absent ; bot  it  must  strike  one  an  remaikablo  that 
fonuninifera,  sponges,  corals,  hydr020.n1*,  eiitcumwtraca,  trilobites, 
bnudiiopods,  laineilibnnclis,  gasteropoda  and  pteropoda,  should 
be  present  in  that  far-oir  epoch  pretty  much  as  wo  ace  then  to  day. 
Cambrian  rocks  are  known  in  ^ orke's  l'cninaulu,  South  Australia, 
and  near  Leigh's  Creek,  3*»0  miles  to  the  north  of  Adelaide. 
Cambrian  rocks  hare  been  described  in  the  Kimberley  district  of 
West  Australia  containing  such  world  wide  forms  an  Soltcrtlia  and 
Olfntilus,  The  Macdonuell  Range*  of  Central  Australia  are  con- 
sidered also  of  Cumbrian  age,  and,  like  all  the  Australian  Cambrian, 
are  of  marine  origin.  Some  of  the  Cambrian  Led*  were  laid  down 
in  shallow  water*,  as  ripple- marked  quartzites  and  current-bedded 
sandstones  arc  known  to  occur.  J«o  contemporaneous  igneous 
rucks  are  known.  The  Cambrian  shows  evidence  of  much  fold- 
ing, and  it  is  evident  that  I he  earth  movements  giving  rise  to  the 
folds  took  place  before  the  deposition  of  the  succeeding  Silurian. 
The  Mac-ion  null  Range,  usually  regarded  as  Cumbrian,  consists  of 
conglomerates,  limestones,  and  slates,  and  these  conglomerate* 
arc  the  first  evidence  of  the  existence  or  any  laud  in  Australis. 

The  Silurian  system  is  well  represented  over  Australis.  Guito 
onn  thirtieth  of  the  area  of  the  continent  is  covered  by  rocks  of 
this  age.  In  the  colony  of  Queensland,  however,  the  s liuriaa. 
Silurian  is  not  developed  to  any  considerable  extent. 

The  Australian  Silurian  consists  of  sandstones,  mud  stones,  con- 
glomerates (rare  -,  ‘4  idatc*,"  and  limestones.  Over  a great  a ica  of 
the  country  highly  inclined  mud -stones  are  known  a*  Silurian 
“ slates. ” The  cleavage  of  these  rocks  correspond*  to  the  lidding 
pianos,  and  they  are,  therefore,  not  true  slate*.  Nowhere  Las  the 
Australian  Silurian  been  subjected  to  such  intense  metamort'hi*tn 
aa  to  develop  clearagi-s  across  the  dr|*isitiou  planes.  The  Silurian 
bod*  have  boon  tilted,  folded,  anil  broken ; but  the  condition! 
lii  rnmTT  for  the  production  of  rock*  roscmbling,  wy,  tho  Ranpor 
slate*,  were  not  present.  The  mud -stone*  of  \ ictoria  have  yielded 
an  abundance  of  Uraptolitea,  and  them  interesting  fossils  have  also 
boon  found  in  New  South  Wale*.  The  richest  fauna,  however, 
hu  been  discovered  in  the  limestone*.  European  forms,  made 
familiar  by  text  -bo.>ka,  are  well  represented,  a*,  for  instance 
—HatmiUf,  Bmita,  ifyringopora*  lhdlipMstrrn,  amongst  the 
coral*  ; I'hacopi,  Bro/tUut,  and  Comment,  amongat  the  trilohijes. 
Recirtacnlii's  is  also  known,  together  with  l’mtauterus  and  a 
number  of  Spirifer*.  So  far  a*  is  known,  the  Silunan  beda  are 
marine.  No  oontemporaneous  igneous  rocks  have  been  discovered. 
In  Victoria  tin*  Upper  and  Lower  Silurian  have  *11  aggregate  thick- 
nftN  0f  3ii,0<M)  lect  In  New  South  M ole*  a section  has  l-cen  lijea* 
Mire  S at  ilolong  showing  a thickness  of  3000  fed.  The  “slates  of 
Silurian  age  are  often  seen  to  rest  directly  on  granite,  their  bedding 
planes  standing  vertically  «««d  rising  direct  y from  the  granite.  The 
granite  is  not,  therefore,  tlie  original  bed-rock  on  which  the  slates 
were  laid  down.  There  is  abundant  evidence  to  show  that  much  of 
the  granite  was  intruded  amongst  the  “slates”  after  tho  latter  were 
left  highly  inclined  by  intense  folding.  These  granite*  are  therefore 
younger  than  Silurian,  and,  as  they  do  not  intrude  on  the  Caibon- 
iferous  higher  up  in  the  eerie*,  they  are  probably  of  Devonian  ape. 

Som«  interesting  caves  have  been  discovered  in  the  limestone*  of 
this  age.  TUo  Australian  black-fellow  lias  left  11s  no  history  in 
connexion  with  them.  Certain  rock  shelters  have  been  used  by 
the  aboriginal*,  but  of  the  limestone  caves  they  evidently  maaeno 
use.  The  living  aboriginal  avoids  eveu  their  vicinity.  Tha 
Wellington  caves  of  New  South  Wales  have  been  eroded  through 
limestone*  of  Silurian  age.  lboccias  atvitniubted  through  o^n- 
in-m  from  the  surface,  and  yielded  a series  of  most  interesting  gistit 
marsupials,  first  drawn  attention  to  by  Sir  Richard  Owen.  In 
fact,  the  whole  importance  of  these  cavea  tics  in  the  scientific  val os 
attached  to  the  fossils  referred  to.  From  a scenic  point .the 
caves  are  uninteresting.  The  Jcnolnn  caves  of  New  South  Wales 
are  aLo  eroded  from  limestones  of  the  same  sge.  They  >*av« 
vieldt-1  no  fossils  or  especial  interest,  but  ore  widely  known  fur 
their  beauty.  Geologically,  the  existence  of  the  cavea  depends  on 
the  fact  that  a l«r  of  limestone  runs  almost  directly  across  a 
deeply  eroded  valley, -w,. ter,  the  giant  sculptor  of  mountains, 

1 having  found  it  easier  to  make  for  itself  a p»ss*ge  by  dissolving 
the  limestones  than  by  eroding  them  to  the  val  ey  level 

In  Australia  there  is  a great  development  of  .stratified  rocks  r p 
to  US, 000  feet  in  thickness,  unconformahlc  to  the  older  Biinrum 
and  the  overlying  Carbonift-rous.  Tlie  life  of  the  jeri™  Devonian. 
U also  oJesrly  distinct  from  tiiat  of  the  preceding  and 
tl„  .Iiccwduic  rock..  Hero  for  the  Br»t  tun.  in  f “"P”! 

tocoul  ne  meet  with  coiitempoTOnMna  isneo'l*  . . . 

riv.-r  ]wr|‘l,  vrit-H  of  Vntori.  cod  certain  IcUttro  m * *„f 

datrlit.  »««  Smtlh  "'ale.  meat  I*  roiiWU* 
outburaw  in  hhivouiao  timea.  lu  QurowtaM, 
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rocks  quit*  20,000  feet  in  thick nees  have  been  measured,  forming 
one  unbroken  series.  Devonian  rocks  arc  developed  largely  in 
Western  Australia.  There  is  one  belt  200  miles  long,  from  the 
Saw  Range*  to  the  Lubbock  Range.  Interhedded  igneous  rocks, 
breccias,  and  ash-bod*  are  known,  up  to  100  feet  in  thickness.  In 
the  Kimberley  district  of  the  same  oolony  there  arc  grits,  con- 
glomerates, and  limestones  and  slat}'  shales  of  I Woman  age,  1100 
feet  in  thiokness.  The  earliest  land  plant  indicating  a laird  flora 
for  Australia  is  DicmanpKpUuo » A astral icum  from  tho  middle 
Dovonian  of  Queensland.  Remnants  of  old  land  areas  which 
supported  a laud  flora  are  also  preserved  near  Mansfield  in 
Victoria,  also  near  Twofold  Ray,  and  at  livdal  in  N«w  South 
Wales.  Rocks  with  a thickness  of  quite  10, ©6o  feet  are  developed 
at  Rydal  (New  South  Wale*).  They  contain  tho  well-known  fossils, 
Spiri/era  disjunct*  and  RA$/itcJuntelfa  pleurodon,  occurring  mostly  in 
quarUites.  Tbe  series  is  made  up  for  the  most  port  of  reddish  and 
purple  shales,  mud-stones,  grit,  ami  conglomerate*.  These  show 
a strong  uuoonfonnability  with  the  underlying  Silurian.  The 
occurrence  of  Lepid^lemiroA  is  remarkable,  being  found  as  it  is 
exactly  in  the  same  horizon  as  the  Spirib  r named. 

The  Carboniferous  of  Europe  is  remarkable  for  the  great  develop- 
ment of  workable  coal  -seams  in  the  series.  In  Australia  the 
Carbon-  fF*^teat  accumulation  of  coal  is  found  in  a subsequent 
ifervut^  series  of  rock  known  as  the  Bermo- Carboniferous.  The 
Australiau  Carboniferous  is  characterized  by  such  forms 
as  Lcpi’lodeivlrv.i,  PJutcojAeris,  Conliotes,  Arckceopirris,  SphenopUria, 
and  PaUtoniscid  lisli,  anil  also  by  well-marked  marine  shells.  The 
rocks  are  therefore  partly  marine  and  partly  fresh -water,  and 
evidence  of  contemporaneous  igneous  activity  is  left  by  a great 
variety  of  rocks  ranging  from  felstlcs  to  l«asalt.  Carboniferous 
beds  rich  in  fo**il  plants  can  be  traced  from  Queensland  through 
New  South  Wales.  The  Carboniferous  rocks  of  Queensland  are 
conveniently  divided  into  (l)  Gytnpio  eerie*,  which  has  be^u 
measured  up  to  21.000  feet  in  thickness,  on  the  Hodgkinsoo  gold- 
field. Tbe  chief  fossils  are  tbe  marine  forms — ProtoreUpora  ampin. 
Product**  com  and  .1 fartinia  subradiatu  — associated  with  Lepitlo ■ 
dm  ! nm  • (2)  the  Star  formation,  made  up  of  slates,  conglomer- 
ates, mudstones,  and  a thin  band  of  limestone  -the  whole  reaching 
up  to  a thickness  of  1353  feet.  Lepidodmdron  i*  also  abundant, 
and  Cpclastigma,  with  the  marine  forms,  Phitlijma  dubia  and 
RhijncJvjndla  plcurod-m.  The  Carboniferous  rocks  of  West 
Australia  consist  of  limestone  beds  interboddod  with  shales,  layers 
ofgypeum,  and  traces  of  rock  salt  1000  to  1300  feet  in  thickness, 
and  a series  of  freshwater  sandstone*,  with  a thickness  of  1800  feet 

The  Silurian,  Devonian,  nud  Carlioniferous,  with  their  associated 
igneous  rocks,  are  the  sources  of  all  the  metalliferous  deposits  in 
Australia,  the  alluvial  leads  lieiug  of  course  derived  from  the  wearing 
down  of  these  formations.  The  well-known  Mount  Morgan  mine  may 
perhaps  l»e  noted  as  aii  exception,  for  wo  have  here  a geyser  di-|<o*ic, 
of  Up|ier  Mesozoic  or  Tertiary  age,  in  a Permo-Carboniferous  area. 
No  rocks  newer  than  the  Carboniferous  arc  known  to  have  had 
metallifcrn:i.*  deposits  iu  the  .dia[io  of  lodes  formed  amongst  thorn. 

Permo-Carboniferous  is  a term  ori^inallv  |>ro nosed  by  Mr  Robert 
Etheridge,  juu.,  fur  a formation  " distinguished  by  a copious  marine 
Permo-  Partakiug  of  a Carboniferous  and  Permian  nature, 

Carbon - * . ;l  “ora  from  which  lycojxxli  iccotis  plants  were  almost 

if  emu*.  ©ntirely  absent,*'  Anyone  familiar  with  the  Carlmnifcr- 

ou«  rocks  of  Europe  will  renemlwr  that  tho  most  char- 
acteristic fossil  plant  is  Upidodcndro*.  This  is  absent  in  the  Coal 
sleaaurrs  of  eastern  Australia  : and  in  its  place  we  find  plants, 
ami  one  form  in  particular,  with  quite  a Mesozoic  aspect.  The 
f<Tii  referred  to  is  Qloctnptori*.  This  beautiful  fossil  plant  is  found 
aaaocuted  with  workable  Coal  Measures  over  great  areas  of  the 
continent.  The  Penno • Carboniferous  rocks  of  Ivistern  Australia 
are  nuite  10,000  feet  in  thickness.  The  lower  beds  contain  coarse 
conglomerates  in  great  abundance  and  a very  distinctive  marine 
rauno.  The  upper  beds  are  made  up  for  the  most  part  of  finer 
materials  arid  arc  of  freshwater  origin.  The  whole  series  is  thus 
divided  in  the  type  district,  Newcastle,  m follows 


Uprr.ii  Cost.  Me  Ascii 


Urrrn  Marini:  Rearm 


Lowe*  Coal  Measches 
I <OWE*  Marine  Stair.'. 


m Wlirtoi  .11  .><•««! 

to  Uie  Upper  0*1  Measures.  • 
best  knot*  ii  id  the  Newcastle  ('<*  a I.  Mi  wn 
arr,  in  il'--‘»ii.l'n.-  outer—  (U  I’irbiiri  'i  nr: 
<->  Hf-Al  .Wilurn  wira  ; (JO  Ilurwi-sl 
<»)  IMrtrsraio;  (.*)  Yanl  **uin ; (u)  Hurt! 
-•On.  KjAft'ri*  abmidillit.  Till-  llElir 
Rriitr.,  5000  |.-t  in  ihlckn— . H.-r«r\t*  th 
•oai  m -.int«  from  t|H.  un-l«  rl>  in*  Tumaiiq  O 

.BRarut 

f The  t i:i:«  Marine  Itri*  are  nlx.m  • 

IWt  n,  tliickn.  -,  tb-  l .!lflwir.K  .livlsi 

/ ,ir*'  in  iteiD-ik  |j.tir  nrib-r : (i>  li 
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Quite  fifteen  seams  of  workable  coal,  with  an  aggregate  thick- 
ups*  of  150  feet,  have  been  opened  up  around  Newcastle,  New 
South  Wales.  It  has  been  estimated  that  at  the  present  rate  cf 
consumption  the  known  coal  beds  would  last  3000  yean.  Ho 
same  scries  with  similar  fossils  is  known  to  occur  in  Wet 
Australia,  Tasmania,  and  Queensland.  A considerable  amotmt  of 
volcanic  activity*  manifested  itself  at  many  point*  over  what  it 
now  East  and  West  Australia  in  Ponno-CartHUiiferous  times. 

Jurassic  ltede  are  said  to  underlie  the  Cretaceous  to  tbe  north  of 
Champion  Bay,  West  Australia.  Oolitic  limestones,  griu,  wnd- 
stones,  and  clay  ironstones  make  up  the  series.  Some 
fossils  have  been  described  from  Shark  Bay,  where  Juraulc. 
they  occur  in  ferruginous  and  variegated  limestone*, 
clays,  and  ironstones,  not  unlike  rocks  -(  the  mim  sro  oceurrin? 
in  England.  These  interesting  stratified  rocks  are  all  of  marir.* 
origin.  In  other  parts  of  Australia  freshwater  dmposlU  contaia- 
ing  abundant  plant  remains  are  classed  as  Jurassic.  A rranunt 
of  roeka  of  this  age  occurs  near  Guigong  (New  Siwili  Wales).  H»tt 
some  yellow  ferruginous  shales  were  found  to  contain  abradant 
fish  remains.  The  fish  belonged  for  the  most  jort  t*»  thy  Ley**- 
lepider,  and  on  the  sain*  slab  could  Iw  mn-u  Und-*lic<b,  *wl 
iin]*ressious  of  Tteniopferu r.  The  foasilifcrous  slulen  are  is  id*, 
Ix-iug  laid  down  in  an  eroded  hollow  in  the  Hawk«bury  nudstooe. 

Tbe  tvpe  district  for  T riasaic  rucks  in  Australia  is  immediately 
around  Sydney.  Here  the  rooks  are  divided  into  three  group: 
(1)  Wianamatta  aliale*,  700  feet;  (2)  Hawkeabury 
sandstone,  1000  feet  ; (3)  Narrabeeu  shales,  1600  f«t.  Triauk. 
The  whole  scries  is  characterized  by  the  sbwwv  of 
marine  foanils  and  an  abundant  ami  decided  Mesornte  flora.  Fisa 
remains  have  also  been  discovered.  Much  of  the  beauty  of  Sydwy 
aa  a city  is  due  to  tbe  excellent  Wilding  material  suppUed  l*y  Us 
Hnwkesbtiry  sandstone.  Atciliding  from  r ertm >-Ca rbo n ifr roi i * te 
Triassic  rocks  we  at  once  lose  the  charsrtcmtic  Coal  Mosarts 
fossil,  (Honsopteris.  Quite  another  fern  charactcrires  Triable  rwts 
— TirntopUns.  In  searching  for  artesian  water  in  Mcstera  >«v 
South  Wales,  TtruiopUru  bids  have  been  discovered  (raderijmg 
Cretaceous ;.  Alter  boring  through  these  .beds  abundant  wpfh« 
of  artesian  water  were  struck.  The  1 “resumption,  therefore.  » tm 
Triasdc  rocks,  and  not  Cretaceous,  arc  the  apinttoT artssasu  water, 
if  not  in  Queensland,  certainly  in  New  South  w ales. 

Qucenshind  has  a great  seti«s  of  coabbtaring  rack*,  ana 
the  Bnmim  fonnation.  The  lower  Bnrrora  wdfirld  «ttnas 
along  the  eastern  coast-line  from  Point  Cartwright  on 
the  south,  to  LUtabella  Creek  on  lh«  nortk  and  Triat-Jur*. 
stretches  inland  for  an  average  distance  of  25  mile*. 

Its  area  is  estimated  at  30»0  s.juarc  miles.  The  Coal  Meaiaw i* 
this  formation  contain  several  workablo  coni- scams,  ° * * 

quality  for  steaming  purples.  No  marine  fo*«Js  b* 
discovered,  but  plants  of  the  usual  Mcsomw  "*Fc«  an * If®""'- 
Newer  than  the  Burmin  is  tlie  Ipswich,  ia 

This  formation  occupies  an  area  of  quite  12, WJ)  - 

the  aouth -eastern  comer  of  Queensland.  The  Ipswich  . 

contains  excellent  coal*scoms.  Tlieae  lodl  contain  * 
fosaals,  the  whole  being  laid  down  under  frtshwter  c..admota 
There  is  an  abundant  flora,  prominent  l«rm*  l*nBg  ']  ■ ' 

j Sphenopltris,  Thinn/rhiia,  and  Tuumferic:  ' Ibt 

i characteristic  of  the  Newcastle  Coal  Meanurc*,  u a . 

Collie  Creek  Coal  Measures  of  West 
; visioually  classed  here.  There  is  an  important  sc  ^ 

I Tasmania,  undoubtedly  of  Mesonoic  age, 
variegated  sandstones,  shales,  and  blue  and  oh i . ^ 

; series  frequently  contain*  seams  of  coal  of  go^l  vnoo  , ^ „f 
quality.  There  arp  no  marine  fossils,  bi‘l  tt  S1®*1  ..  j- 

plant ' remains  with  a decidedly  Mssosmo  «pc«b  Bl„;e 
Johnstone  considers  that  these  beds  probsUy  » ^ t0 

period  from  the  close  of  the  upper /alrwow 
tin*  tieginning  of  the  Ti-rtiaiy  I*^10*1*  . ®°n,'ura  of  Ouks*^* 
probably  of  the  same  as  the  Trias -Jo«  S i jjai*, 
Certain  bids  in  Victoria,  about  Cape  Paterson,  -ndstssw* 
and  a scrim  known  as  the  Bellarane  led*,  C0”*1S{\  ^ Xliev 

cool,  aud  carlionaccous  shales,  may  belong  to  1 yii 

contain  an  abundant  fossil  flora,  but  no  ina  « ...  Jbew 

leading  forms  are  TmiopUris,  Aldhopicnt,  and  • ^ncrtrn 

rocks  occupy  four  distinct  arva».  »“<1  «*°ta  a-usrs 

coal-bcaring  rocks  iu  Victoria.  They  cover,  st  ’■ 
mika.  in  vPW  ?«mtli 

The  Cretaceous  rocks  cover  an  immense  area  in  * ^ 

Wales,  Queensland,  North,  Wcat,  ami  Central  , 
mav  lie  grouped  into  three  series— the  lower,  dc«  J mtactoiit- 
; chiefly  in  Western  Australia;  the  middle n ***— 

Wentcni  New  South  Wales  ; and  the  upper,  |n  ‘ ,,-n.Crttatvoi^ 
land  ami  over  Ci'iitral  Australia  generally-  1,  ® J * ,:racrt 

„„  »'W'U,”7S 

of  the  power  of  denudation.  It  is  now  found  onjy . 
fragmentary  table-lands.  Taken  a*  a whole,  tl 


to  which  belongs  the  widely -spreac  

sandstone,  nrn-t  have  covereil  more  than  ow-  u — 0B,iBrat 

continent.  This  sandstone,  it  lias  been  renwrfc  » ja 
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vary  greatly  in  eompoaition,  in  taxture,  and  in  general  appear- 
ance ; but  individual  bed*  preserve  their  characteristics  over 
very  largo  areas.  In  Western  Now  South  Wales  deposit*  of 
excellent  opal  have  been  found  in  maria  of  Cretaceous  ago. 
These  maria  are  undoubtedly  of  marine  origin.  The  opal  is 
found  filling  in  aeams  in  the  marls;  but  reptilean  bones,  wood, 
gasteropod  shells  and  bolemnites  are  also  found  converted  into 
noble  opal  of  first  quality.  The  silica  of  the  opal  is  probably 
derived  from  diatomaecoua  and  radiolarian  tests  in  the  mark. 
The  Lower  Cretaceous  rocks  of  Queensland  are  believed  to  be 
sources  of  artesian  water.  The  Cretaceous  rocks  of  New  South 
Wales  were  also  supposed  to  yield  artesian  water.  More  re- 
cent investigation  has  shown  that,  although  the  artesian  bores 
are  in  many  instances  put  dowu  through  Cretaceous  rocks,  the 
water  - bearing  strata  belong  to  the  underlying  Triassic.  The 
lower  beds  form  the  country  known  as  the  Rolling  Downs.  They 
consist  of  Bhalcs,  Cretaceous  sandstone*,  with  no  great  develop- 
ment of  Calcareous  rocks  or  limestones.  The  presence  of  am- 
monites and  belemnites  indicates  a marine  origin  for  these  beds. 
Cretaceous  rocks  cover  probably  more  than  800,000  square  miles. 
It  is  estimated  that  the  desert  sandstone  at  one  time  covered  an 
area  of  300  square  mile*,  but  has  now  been  reduced  by  denudation 
to  isolated  table-lands.  Tho  moat  striking  feature  in  connexion 
with  the  Queensland  Cretaceous  rocks  is  their  horizontal  bedding, 
and  their  occurrence  in  flat- topped,  step-cut  hills.  The  desert 
sandstone  plains  present  a most  deaolate  appearance,  and  form 
some  of  the  poorest,  the  driest,  and  tho  most  in  hospitable  territory 
of  the  continent.  The  Cretaceous  rocks  have  been  very  littlo  dis- 
turbed by  the  intrusion  of  the  igneous  materials. 

Marino  beds  of  Eocene,  Miocene,  and  probably  Pliocene  ago 
occupy  a large  extent  of  country  on  tho  southern  shores  of 
tho  continent,  extending  from  Gippaland  away  round 
Tertiary,  to  West  Australia.  Marine  Tertiary  must  cover  at 
least  20,000  square  miles,  and  near  Melbourne  vey 
considerable  thicknesses  of  Eocene  rocks  have  been  found. 
The  Croydon  boring  near  Adelaide  shows  a thickness  or  tally 
2300  feet  of  pre- Pliocene  Tertiary  strata.  They  reach  inland 
to  the  south- western  corner  of  New  South  Wales,  where  they  arc 
over-lain  by  alluvial  dej>osit*  of  Pleistocene  age.  Tertiary  marine 
beds  are  also  known  on  the  north  coast  of  Tasmania.  Quito  * 
different  set  of  beds  occur  inland  in  New  South  Wales,  Victoria, 
and  Queensland.  There  are  also  rocks  of  Tertiary  age,  but  they 
were  laid  down  under  iuland  and  freshwater  conditions.  Some  ol 
the  beds  contain  In  abundance  fossil  plants  strongly  suggestive  of 
some  of  the  earlier  Tertiary  European  flora.  Sufficient  is  known 
now  of  the  marine  Tertiary  beds  of  Australia  to  separate  them 
into  Eocene,  Miocene,  and  1 lioeene.  . , . . 

Eocene. — Eocene  rocks  are  particularly  rich  in  fossils— the 
Eocene  bed.  of  Aiding.  snd  Adelaide  being 
iN>d»,  IsmelHbrsnclia,  cehinmlerms  snd  cor»l».  The  Eocene  bed.  «t 
Muddy  Crock,  West  Victoria,  are  even  more  prnlilio,  049  species 
of  mollusc,  having  been  recorded.  The  Eocene  bed.  are  mvjr  iip 
of  clave,  calcareous  limestones,  sandstones,  bands  of  pebble.  and 
grits  and  abelly  limaetoiie..  The -proportion  of  living  sped»  °f 
moll  uses  in  Australian  Eocene  rocke  no.licrc  exceeda  3}  per  cent., 
and  the  percentage  ia  usually  under  two. 

UioctM.— Jliocoue  bed.  occur  overlying  Eocene  rock,  in  the 
river  Murray  cliffs.  At  Aklinga  Bay  and  Mallet .Cove,  on  the. tart 
side  of  St  Vincent  Gulf,  Miocene  beda  rest  directly  on  the  Eocene 
-in  both  caeca  the  newer  rock,  lying  on  the  eroded  surface  of  the 
older.  At  Muddy  Creek,  iu  Western  Vietonj,  Miocene  beds i are 
also  found  overlying  tho  Eocene,  and  near  the  (,ipi»laml  lakes 
they  Hank  an  Eocene  escarpment.  The  Australian  Eocene  con- 
tains 15  tier  cent,  of  living  forms.  The  rocks  consist  of  blue  clays, 
mottled  sands,  caleiferous  sandstones,  and  sandy  clays. 

Flioccnt.  — Bore  put  down  at  Dry  Creek  re  South  Australia 
show  the  existence  of  strata  witll  a fauns  comprising  210  specie,,  of 
which  150  arc  gasteropods,  and  60  laraellibranchs.  As  the  beda 
contain  about  27  per  cent,  of  living  »|*ciee,  Profeaaor  Tate  pro- 
visionally called  these  beds  Older  I ‘lioeene,  though  re  this  case 


the  pervintage  system  does  not  fully  red  irate  tho  riron^mrsiern 

—Ul.lhaJ  in  tlal*  COl 

throu...  — - . 

Which  are  of  Pliocene  Age.  Some  bods  oreuiring  in  the  south-west 


facies  exhibited  m this  collection  of  fossils."  The  Croydon  bore 
• Adelaide,  passed  tlirough  406  feet  of  stratrtied  recks,  some  of 

are  of  Pliocene  Age.  Some  beds  oecumng  re  the  ■«*-«* 

of  Victoria,  at  Liraeatone  Creek,  have  yielded  an  abundant  fauna- 
the  proportion.  of  recent  forms  being  80  per  cent.— and  are  com 
_d.i  JIjSIa*  on Throe  rock*  ere  wholly  marine.  Towards 


mdered  late- Pliocene.  • . / M 

the  centre  of  the  continent,  however,  a totally  different  set  of 
bed.  were  laid  down,  mostly  of  lacustrine  or  alluvial  origin.  In 
Pliocene  times  much  of  the  present  arid  interior  was  e well-waterol 
country,  supporting  a luxuriant  vegetation.  The  fauna  of  this 
period  included  msuy  auimals  of  aslouidilng  proportions  andnioat 


penou  uiciuueu  n»uj  miuun>  * , „ 11 

remarkable  structural  characteristics.  These  larger  forms  were  all 
marsupials,  ami  are  now  extinct.  Speciro  of  diprotodon,  not®- 
therium,  phascolomy*,  macropus,  and  protemnodon  must  have  been 
plentifully  distributed.  To  account  for  the  existence  of  such  fiuge 
nerbivorcM,  we  must  suppose 


luxuriant  vegetation,  in  place  of  the  present  desolate  and  arid 
region  of  Central  Australia.  The  lake*  of  the  interior  of  Australia, 
which  are  for  the  moot  part  simply  dead  level*  of  white  salt,  moat 
In  Pliocene  times  have  been  magnificent  sheets  of  water,  set  amidst 
rich  tropical  forest*.  Herds  of  giant  marsupials,  birds  as  large  a» 
the  New  Zealand  moa,  saurian*  13  feet  in  length  (AotAoMtint*}, 
and  gigantic  monitors  tenanted  the  country.  Amongst  tho 
marsupials,  I/iprotodon  was  the  most  notable,  with  a head  3 feet 
in  length.  A kangaroo,  with  a skull  as  large  as  that  of  an  ox, 

( Pulorchestra  azatl j was  the  largest  known  member  of  the  kangaroo 
family.  Nototherium,  another  great  marsupial,  almost  rivalled 
the  d'iprotodou.  The  remains  of  a largo  extinct  wombat,  equalling 
a tapir  in  size,  have  also  broil  described.  Associated  with  the.se 
was  a skull  with  extraordinary  adze-shaped  troth.  Their  long 
chisel-like  form  suggested  the  name  Scrpamodon,  There  was  also  an 
animal  (Kb ■aiemus)  probably  tho  ancestral  form  of  the  living  ‘'native 
bear."  The  existing  bear  is  an  animal  about  2 feet  long,  with  a 
body  made  to  look  more  clumsy  by  the  almost  complete  absence  of 
a twiT,  The  bear  of  to-day  weighs  about  20  lb.  The  hear  of  Plio- 
cene and  post* Pliocene  times  wna  a similar  animal,  more  clumsy  and 
more  unwieldy,  if  such  can  be  pictured.  Tho  fossil  form  was  many 
times  a*  large  as  the  “native  bear,"  and  would  turn  the  aoale  at 
600  to  600  fb.  The  Sarcojihilu*,  or  “Tasmanian  devil,"  is  now 
extinct  on  the  mainland,  but  its  remains  are  very  common  in 
Pliocene  and  post- Pliocene  drift*,  from  Victoria  to  Queensland. 
Another  animal  that  lived  in  the  day*  of  the  diprotodon,  is 
Thulacxdeo,  a gigantic  ally  of  the  phalanger*.  Tho  skull  measured 
nearly  a foot  in  length.  Various  theories  have  been  advanced  to 
explain  the  extinction  of  forms  so  Tast  and  varied.  The  drying  up 
of  the  lacustrine  area  had  no  doubt  much  to  do  with  the  change. 
Pliocene  conditions  continued  into  post- Pliocene  times.  The  absence 
of  marine  beds  of  this  age  over  the  continent  makes  our  sub- 
divisions of  this  portion  of  the  geological  record  somewhat  arbitrary. 
The  great  alluvial  plains  are  the  work  of  river*  in  post- Pliocene 
times,  and  much  of  tho  drifts  and  “leads"  containing  gold  and 
tin-slone  are  of  the  same  age.  All  tho  evidences  of  tho  presence 
of  man  are  confined  to  recent  deposits.  Hut  although,  geologic- 
ally considered,  man  is  a recent  arrival,  yrt  measured  in  year*  lus 
existence  is  one  of  vast  antiquity  on  the  Australian  continent. 

Granites  mav  be  said  to  be  well  represented,  and  arc  almost 
everywhere  associated  with  tho  older  stratified  rocks.  Over  the 
whole  or  the  interior,  there  is  a notable  absence  of  Pluloalc 
liasalt  or  recent  lavas,  and  even  of  such  intrusive  rocks 
ns  diorites.  Vast  tracts  of  Cretaceous  and  Tertiary  Mlc 
country  show  no  igneous  rocks  for  many  hundred*  of 
snnare  mile*.  The  Kosciusko  plateau  consist*  for  the  most  part  or 
gnoissic  granite,  cut  through  sparingly  by  igneous  dykes,  and  in 
one  instance,  by  what  seems  to  be  a volcanic  neck.  The  bulk  or 
tho  Australian  granite*  srom  to  have  been  intruded  into  Silurian 
and  Devonian,  and  iterbai*  even  into  Carboniferous,  but  they  are 
older  titan  the  Permo-Car boni  feroua.  Tho  first  manifestations  of 
igneous  outpourings  are  noted  as  having  occurred  in  Devonian 
times.  In  the  succeeding  Carboniferous  and  I erao-Carboniferoua, 
volcanic  activity  waa  also  very  manifest,  and  is  shown  by  mm 
hundred  feet  of  interetratified  volcanic  products.  Iu  Insane 
time*  there  ia  very  littlo  sign  of  volcanic  action.  The  Cretaceous 
period,  too,  was  one  of  quietude.  The  next  outburst  of  volcanic 
fire*  occurred  in  the  Tertian-,  and  this  continued  down  almost  to 
ilia  adveut  of  the  aboriginal*.  Iri  the  western  district  of  Victoria 
some  remarkably  fine  craters  remain  quite  fresh  and  very  Uttlo 
cut  into  or  denuded  by  atmospheric  ageucicfc  Here  quite  e,K“t  of 
tho  points  of  eruption  have  been  counted  which  poured  out  tnc 
floods  of  basalt  known  in  Victoria  as  newer  volcanic. 

As  regards  the  distribution  of  recent  volcanic  rock*.  lit w 
South  Wales  shows  excellent  type*  of  trachytes  in  the  W arrum- 
bunglo  mountain*,  and  also  in  the  Oanoblaa,  a point  of  eruption 
near  Orange,  about  one  hundred  mile*  west  of  Sydney.  Along  the 
slopes  of  the  Main  Dividing  Range,  there  i*  much  basalt  of  the  typical 
basic  < character.  M.nyofthe  ••  1^.“  th.th.ro  yielded  « mwh 
alluvial  cold  are  old  river-beds  buried  under  this  basalt.  kbit 
topped  basalt-covered  hill,  ire  . narked  character  of  the  western 
elopes  of  the  eastern  Diriding  Bunge  Theeo  Me  remnant.  of  lav* 
itrrome  that  Bowed  from  lung  extinct,  but  geologicallv  resent. 
It...  1 , i„  ,1,™  instances  lilled  the  old  valleys,  end 


well  • watered  country,  with 


volcanoea.  Besalt  in  thcee  instancee  lilled  the  old  valleys,  i 
the  surrounding  country  rock  being  worn  aw.y,  the  « 
remain,  above  the  general  level.  Thu.  the  line,  of  the  eW  nnms 
once  the  lowest  [«rt  of  the  country,  now  .rand  notes  the  highat 
mound.  Water-worn  pebble,  sand.  end  »hingle-in  »«•“  *“™- 
ild  river-drift. — are  in  variably  found  under  tht»roij«i^  * 
leiicite  basalt  of  Tertiary  age  occur,  in  three  different 

...  Vn  n*ixbf>1in  basftll*  haro  l»ron  disoovcred 


K evr  8outh  Wal ee.  o nep^lin  bssalu 
anywhere  on  the  continent.  Serpentine,  are  well  rcprcscril^l. 
one  case  evidently  derived  from  en  oHvu»  be.nng  rMk.  Brorit  jc 
dykes  are  extremely  common,  cutting  up  through  the  l4_ 


ical  aerie,  as  high  « the  Tnasaic  Informations  of  aU^ 
, dyke  rocks  are  not  .o  common.  Rhyolite,  an,)  tnw  AnUemtro 
rare  as  products  of  recent  volcanic  sction  in  Au.trsUa. 
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Flora. 

To  understand  the  distribution  of  plants  in  Australia,  one  must 
a! wmyi  bear  in  mind  that  the  central  valleys  and  plateaux  are 
summtided  by  physical  conditions  totally  different  from  those  pre- 
vailing on  the  coastal  plains,  and  that  the  northern  part  of  the 
continent  has  been  invaded  by  a number  of  plants  characteristically 
Melanesian.  This  elrim-nt  was  introduce*!  rid  Torre*  Strait,  and 
spread  down  the  Quecnslnnd  coast,  and  also  round  the  gulf  of 
Carton  taria,  but  has  never  lieen  Able  to  obtain  a hold  in  the  more 
•rid  interior.  Judging  by  the  plants  alone,  and  to  a great  extent 
by  the  animals,  nolxxiy  could  tell,  when  in  a Queensland  coast - 
jungle,  whether  he  were  in  Australia  or  New  Guinea.  Travellers 
often  describe  the  wonderful  wealth  of  plant  life  in  the  eastern 
coast-line,  but  this  must  not  he  taken  as  indicating  the  nature  of 
the  flora  inland  in  the  same  latitude.  In  the  interior  there  is 
little  change  in  the  general  a*i«cct  of  the  vegetation,  from  the 
Australian  Bight  to  the  region  of  Carpentaria  when  the  exotic 
element  begins.  Behind  the  luxuriant  jungles  of  the  Queensland 
coast,  once  over  the  Main  Range,  wo  find  the  purely  Australian 
flora  with  it*  apparent  sameness  and  sombre  dulncs*.  Physical 
surround  tugs  rather  than  latitude  determine  the  character  of  the 
flora.  The  contour  lines  showing  the  height*  above  sea-level  are 
the  directions  along  which  s|«cics  spread  to  form  zones,  lotting 
aside  the  exotic  vegetation  of  the  north  and  east  coast-line,  the 
Australian  bush  g.iins  it*  peculiar  character  from  the  prevalence  of 
the  so-called  gum-trees  (Eucahndua)  and  the  acacias,  of  which  la?t 
there  arc  300  species.  But  the  eucalypti*  above  all  arc  every- 
where. .Stunted  eucalypt*  fringe  the  treo  limit  on  Mount  Kosciusko, 
and  the  soakage*  in  the  parched  interior,  which  pass  on  mans  for 
rivers,  are  indicated  by  a line  of  the  some  tree*,  stunted  and 
straggling.^  Over  the  rant  continent  from  Wilson’s  Promontory 
to  Cape  York,  north,  south,  east,  and  west — where  anything  can 
grow — there  will  lie  found  a gum-tree.  The  eucalypt*,  so  typical  of 
the  Australian  bush,  are  remarkable  for  the  oil  secreted  iu  their 
leaves,  and  the  large  quantity  of  astringent  resin  of  their  bark. 
This  resinous  exudation  (Kino)  somewhat  resembles  gum,  hence 
the  name  “gum  " tree.  It  will  not  dissolve  iu  water  a*  gums  do, 
but  it  is  soluble  in  alcohol,  as  resin  usually  is.  Many  of  the  gum- 
trees  throw  off  their  bark,  »o  that  it  hangs  in  long  dry  strip*  from 
the  trunk  and  branches,  a feature  familiar  in  “bush”  pictures. 
The  lurk,  resin,  and  “oils'*  of  the  euenlyptus  are  well  known  as 
commercial  product*.  As  early  as  1866,  tannic  acid,  gallic  acid,  , 
wood  spirit,  acetic  acid,  essential  oil  and  encalyptol,  were  pro- 
duced from  various  species  of  eucalyptus.  The  genus  eucalyptus 
numbers  more  than  one  hundred  and  fifty  specie?,  and  provides 
some  of  the  most  durable  timber*  known.  Tlie  iron-bark  of  the 
eastern  uplands  is  well  known  ( Eucalyptus  tidcraryfon ),  and  is  so 
called  from  the  hardness  of  the  wood,  the  bark  not  being  remarkable 
oxoept  for  its  rugged  and  blackened  Aspect  Samples  of  tliia  timber 
have  been  studied  after  forty-three  years'  immersion  in  sea  water. 
Portions  most  liable  to  destruction,  those  jiart*  between  the  tide 
marks,  were  lonnd  perfectly  sound,  and  showed  not  the  slightest 
*ign  of  the  ravages  of  marine  organisms.  The  well-known  Jarrah 
(AmoM*  mnr<ji>uita\  of  West  Australia  i*  one  of  the  most 
durable  of  timers  ; 14.000  square  miles  of  conntn'  aro  covered 
with  this  ipectw.  This  tree  hits  been  known  to  grow  to 
10  feet  in  diameter  and  120  feet  in  height.  The  timber  U nearly 
impervious  to  the  attacks  of  the  teredo.  There  in  good  evidence 
to  show  tnat,  exposed  to  wear  and  weather,  or  placed  under  the 
aoil,  or  need  as  submarine  piles,  the  wood  remained  intact  after 
nearly  fifty  years’  trial.  The  following  figures  show  the  high 
density  of  Australian  timber: — 
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'■•nT  “•pntta"  cli.mctrruo  tho  interior,  diir.riinr  ver 
widely  from  tho  coastal  scrub*.  "Mai lee”  scrub  oern Ur.. 

Aus,r*]i».nd  Vic’X  J^SSkTl 
extent  of  16,000  square  mile*.  The  malice  is  a *mcii»  Qf  end 
lyptus  growing  12  to  H feet  high.  The  treo  briSa  into  S3 
•toms  close  to  the  ground,  and  these  branch  again  and  again  th 
Imt.,  Wing  d«cTop«l  timbrelU'fMhion  on  th.  onto  hmnch,. 
J'1' *rr»*r.  like  . to™,  of  dried  ^ 

’T,  . it"  P0?  to  rid.  through  it.  H.  ,]iv  :i™r  ■ 

i°Llh,'  h'“' : but  . *4^ w n o,  thfo 

totlto  l.k.  leave,  .hut.  th,  v, alight.  Th.  gr^nd  bll«  j 


perfectly  bare,  and  there  is  no  water.  Nothing  could  add  to  the 
sterility  and  the  monotony  of  these  malice  sc  rubs.  “Haigs'' scrub 
is  a somewhat  similar  thicket,  covering  large  west  The  tr«  in  this 
instance  is  one  of  the  acacias,  s genus  distributed  through  all 
parts  of  the  continent.  Some  s]«cie»  have  rather  elegant  Momork, 
known  to  the  settlers  as  " wattle."  They  serve  admirably  to  break 
the  sombre  and  monotonous  aspect  of  the  Australian  vegftatiin. 
Two  species  of  acacia  arc  remarkable  for  tho  delicate  and  viulet-hk* 
perfume  of  their  wood— myall  and  yanrna.  Protoaercor  plaat* 
although  not  exclusively  Australian,  arc  exceedingly  characteriitic 
of  Australia!!  scenery,  and  are  counted  amongst  the  oldest  flowrbg 
plants  of  the  world.  The  order  is  easily  distinguished  by  the  hard, 
dry,  woody  texture  of  the  leave*  and  the  dehiscent  fruit*.  They 
arc  found  in  New  Zealand  and  also  in  New  Caledonia,  then  great' 
development*  being  on  the  south-west  of  the  Australian  continent. 
lYoteacc*  are  found  also  in  Tierra  del  Fucgo  and  Chile.  They  irr 
also  abundant  in  South  Africa,  where  the  order  forms  the  nu«t 
conspicuous  feature  of  vegetation.  The  range  in  species  i»  v«y 
limited,  no  one  being  common  to  eastern  and  Vr eater*  Australis. 
The  chief  genera  arc  banksia  {koneygudeie),  and  bakes  (nerdU 
bruh). 

The  well-known  Mon- ton  Bay  pine  (^frnv/trrvi  ChwajajkwraQ  ii 
reckoned  amongst  tho  giants  of  the  forest.  The  genus  » **$omud 
with  on*  long  extinct  in  Europe.  Mon-ton  Bay  pine  is  Mtif 
known  by  the  utility  of  it*  wood.  Another  species,  A.  Bidru'in, 
or  the  bunya-bnnya,  afforded  food  in  its  nut -like  seeds  to  rbe 
aborigines.  A most  remarkable  form  of  vegetation  in  the  north- 
west i*  th*  gouty -stemmed  tree,  one  of  the  Milrwa  It  i* 
rclatod  closely  to  the  famous  baobab  of  tropical  Afrira.  The 
“ grass  tree  " {Xanthorrkaa),  of  the  uplands  and  coast  rrgioBA  l* 
peculiarly  Australian  in  its  aspect.  It  is  seen  a>  a clump  ofw* 
like  leaves,  a few  feet  in  diameter,  surrounding  a stem,  biidly 
thicker  t han  a walking-stick,  rising  to  the  height  of  ten  or  . 
feet.  This  terminates  in  a long  spike  thickly  studded  with  white 
Ido-isom*.  The  grass-tree  give*  as  distinct  a character  to  aa 
Australian  picture  a*  the  agave  and  ractna  do  to  the  Mexicsx 
landscape.  With  these  might  be  associated  the  gigantic  hlj  d 
Queensland  (Xymph<rn  piynntta  <.  tlie  leaves  of 'which  float  oowsW, 
and  arc  quite  eighteen  inches*  across.  There  is  also  a gig*n'-*  M 
{DotytuUhts  fjrteha)  which  grow*  to  a height  of  15  feet-  1** 
“flame  tree  '*  is  a most  conspicuous  feature  of  nn  1 Havana  uu  - 
•cape,  the  largest  racemes  of  crimson  ml  suggesting  the  name 
Thc  waratnh  or  native  tulip,  the  magnificent  flowering  ««“  J 
which,  with  the  kangaroo,  i*  symbolic  of  tho  country, 
the  Protcaceir.  The  natives  were  accustomed  to  stick  its  tuMia 
llowera  for  the  honey  they  contained.  The  “nsrdoo 
which  the  nlmrigi tie*’  sometime*  contrived  to  " *.c7v’"* 
plant,  growing  plentifully  in  *wamp*  and  shallow  pool*,  *wl 
to  the  natural  onler  of  Marailiaee*.  The  *pw*-ca*B  rwnjin  sIM 
the  plant  is  dried  up  and  wither**!.  These  are  collected1) 
natives,  and  are  known  over  moat  of  the  continent  w P*™  . 

No  speculation  or  hypothesis  has  been  jiropounded  to  - 
satisfactorily  for  the  origin  of  the  Australian  flora.  * 
to  wan  Is  such  hyiwthesis  it  has  been  noted  th*t  A •' 
the  South  African,  and  the  Australian  flora*  have  many  fl 
common.  Thera  U also  to  a limited  extent  a Euroj'ca  , " 
present  One  thing  is  certain,  that  we  have  in , Au"Jr“  , ij(,^ 

that  i*  a remnant  of  a vegetation  once  widely  dsstnb  ^ 

has  dcHcril>ed  aurh  Australian  genera  aJEt 

Grevileea,  and  Hakes  from  the  Miocene  of  nwitxcrlaud. 
point  agreed  ttjion  is  that  the  Australian  flora  i»  r' ‘‘ 
antiquity.  We  have  here  genera  so  for  tnnorrd  .inr; 
living  genu*  that  many  connecting  link*  must  have . V ^ 
The  region  extending  round  the  *onth-westcrn  *'  - 

continent  has  a peculiarly  characteristic  asacmblig 
Australian  form*,  notably  n gn-at  abundance  of  tb*  , t 
This  flora,  isolated  by  arid  country  from  the  rest  of  _ 
has  evidently  derived  its  plant  life  from  an  outside  - » J 
ably  from  lauds  no  longer  existing. 

Fapka. 

More  than  a hundred  marsupials,  or  shout 
known  species,  are  native*  of  Australia-  Th*  kangsroo  f (j 

emblematic  of  the  island  continent,  live*  in  aro* 
grawsv  plains  of  the  interior.  Several  smaller  tonn  trrrr- 
general  aiqtearanre  are  known  as  wallaby*,  and 
where.  Other  terrestrial  marenpials  nr?  the  woraba  \ x 

n large  cliimsv  burrowing  animal,  not  unlike  a pig-  ^ nl.|jk? 
weight  of  from  60  to  100  lb  ; the  bandicoot  V 1(itiir 

creature  whose  depredations  annoy  the  igriru  n > 
cat  {Dajyunu),  noted  robber  of  the  poultry  van  » cently- 

wolf  { Thylacin**),  which  preys  on  large  in.,  % miAe  m 

diacoveml  KotorycUs,  a wnall  animal  which  burro  n j^^ni 
the  desert  of  the  interior.  Arboreal  s]wcit*  mclut e.  ^ 0f 
njH»snms  {Phalatujrr)  ; the  extraonlinary  t”**  , .mrnibn« 
Queensland  tropica;  the  flying-squirrel,  which  r*J  »»lhf 

between  the  legs  and  trax  and  by  its 
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jumps  from  tree  to  tree  ; and  the  native  l war  {Phascolarcltu),  an 
animal  with  no  affinities  to  the  bear,  and  haring  a long  soft  fur  and 
no  tail.  More  lowly  organized  than  the  foregoing  are  the  two 
rnonotremex,  the  Platypus,  and  Echidna  or  native  jiorrupine  ; tho 
former  is  famous  for  seeming  “ half  bird,  half  beast,"  ana  is  much 
sought  after  for  its  exquisite  fur.  The  dugong  lives  in  tho  shel- 
tered inlets  of  the  Queemdand  coast,  and  is  systematically  hunted 
for  its  oil  by  natives  and  whites.  Three  kinds  of  seals  occur 
upon  the  south  coast. 

The  mammals  of  Australia  are  with  a few  exceptions  marsupials; 
that  is,  they  differ  profoundly  in  stractnre  from  ail  other  mammals 
and  are  lower  in  tho  scale  of  organization.  The  marsupials  of 
Australia  have  boon  isolated  from  the  rest  of  the  world  from  a 
period  antedating  tin*  appearance  of  higher  mammals  in  other 
lands.  By  this  isolation  they  are  spared  those  contests  with 
stronger  mammals  which  resulted  in  the  extermination  of  the 
marsupials  of  other  continents,  with  the  exception  of  the  opossums 
of  America.  We  notice,  however,  a wonderful  development  of 
“groups,"  parallel  with  the  development  of  the  higher  mammals 
in  other  lands  : — 


FUeeutaU  of  Kuroj*. 

1.  Rodents. 

2.  Carnivora. 

3.  Insect-eaters. 

4.  Hoofed  (leasts. 

6.  Sloths  and  ant-eaters. 
6.  Mole. 


Marsupials  of  Australia. 

1.  Wombat  and  allies. 

2.  Native  “cals." 

3.  Bandicoots. 

4.  Kangaroos. 

5.  Native  “hear"  and  echidna. 
0.  Marsupial  mole. 


The  geographical  limits  of  the  marsupials  are  very  interenting. 
The  oiKwsuma  of  America  are  marsupials,  though  not  showing 
anomalies  as  great  as  kangaroos  and  baudicoots  (in  their  feet},  and 
inyrmecobiu*  (in  the  number  of  teeth).  Except  the  opossums,  no 
single  living  marsupial  is  known  outside  tho  Australian  zoological 
region.  The  forms  of  life  characteristic  of  India  ami  the  Malay 
peninsula  come  down  to  the  island  of  Ball  Bali  is  separated 
from  Lombok  by  a strait  not  more  than  15  miles  wide.  Yet 
this  narrow  belt  of  water  is  the  boundary  line  between  the  Austral- 
asian and  the  Indian  regions.  The  zoological  lioundary  passing 
through  the  Bali  Strait  is  called  “Wallace's  line,"  nfter  tho 
eminent  naturalist  who  was  its  discoverer.  He  showed  that  not 
only  as  rrganU  Iwosta,  but  also  as  regards  binds,  these  regions  are 
thus  shsrplv  limited.  Australis,  lie  {minted  out,  has  no  wood* 
packers  and  no  pheasants,  which  are  widelv-sproad  Indian  bird*. 
Instead  of  these  it  has  mould-makiug.  turkey*,  honcy-suckcrs, 
cockatoos,  and  brash-tongued  lories,  all  of  which  are  found  nowhere 
else  in  the  world. 

The  Jijfrmtcot/ins  of  Western  Australia  is  a bushy-tailed  ant* 
cater  about  the  sum  of  a squirrel,  ami  from  its  lineage  and  structure 
of  more  than  fussing  interest  It  is,  Mivart  remarks,  a survival  of 
a very  ancient  *tate  of  things  indeed.  It  hod  ancestors  in  a flourish- 
ing condition  during  the  Secondary  epoch.  Its  congeners  even 
then  lived  in  England,  as  is  proved  by  the  fact  that  their  relics 
have  been  found  in  the  Stones  held  oolitic  rocks,  the  deposition  of 
which  is  separated  from  that  which  gave  rise  to  the  Pans  Tertiory 
strata  by  an  abyss  of  pest  time  which  wo  cannot  venture  to  express 
even  in  thousands  of  years. 

Australia  is  rich  in  snakes,  and  bos  more  than  a hundred 
different  kinds.  Most  of  these  are  venomous,  but  all  are  not 
equally  dreaded.  Five  rather  common  specie*  are  certainly  deadly — 
the  death  adder,  the  brown,  the  black,  the  superb,  and  the  tiger 
snakes.  During  the  colder  months  these  reptiles  remain  in  a 
torpid  State.  No  certain  cure  has  been  or  is  likely  to  lie  dis- 
covered for  their  poison,  but  in  less  serious  cases  strychnino  lias 
been  used  with  advantage.  In  tropical  waters  a sea  snake  is 
found,  which,  though  very  poisonous,  rarely  bite*.  Among  the 
inoffensive  species  are  counted  tho  graceful  green  “tree  snake,” 
which  pursues  frogs,  birds,  and  lizard*,  to  the  topmost  branches  of 
the  forest ; also,  several  species  of  pythons,  trie  commonest  of 
which  is  known  as  tho  carnet  snake.  These  great  reptiles  may 
attain  a length  of  10  feet ; they  feed  on  small  animals,  which  they 
crush  to  death  in  their  folds.  In  the  estuaries  of  the  Northern 
Queensland  rivers  crocodiles  abound.  Some  aged  examples  reach  a 
length  of  25  feet,  and  such  are  most  dangerous.  A small  and 
inoffensive  specie*  is  found  near  Port  Darwin.  Lizard*  occur  in 
great  profusion  and  variety.  A monitor  is  popularly  known  as 
the  “menus,”  a name  derived  from  iguana,  an  entirely  different 
animal.  The  “frilled  lizard"  is  a most  remarkable  creature. 
When  brought  to  hay  it  stand*  erect  on  ita  bind-legs,  extends  an 
umbrella  like  frill  around  its  neck,  and  at  the  same  time  opens 
wide  its  jaw*.  The  horned  lizanl  of  Western  Australia  (i Moloch 
h trritim)  in  reputed  the  ugliest  of  existing  animals,  being  covered 
all  over  with  sharp  spines,  which  give  it  a vicious  and  repulsive 
apjiearani-e  ; really,  however,  it  is  most  inoffensive.  Frog*  of 
many  kinds  are  plentiful,  the  brilliant  green  frogs  being  especially 
conspicuous  and  noisy. 

Two  other  creatures  may  be  ranked  with  myrmecobius,  as  of 


more  than  passing  interest  to  the  naturalist.  The  “mud-fish” 
of  Queensland  {Ceratodus  Ponteri)  belongs  to  an  ancient  order  of 
fishes — the  Dipnoi,  only  a few  species  of  which  have  survived 
from  past  geological  jieriod*.  The  Dipnoi  show  A distinct  transi- 
tion between  fishes  and  amphibia.  For  many  yean  only  two 
species  were  known  to  science : Lrpidosirrn  jxiradoxa  of  South 
America  and  Lepidorirrn  {FrotopUru* I annidau  of  Africa.  Re- 
cently, however,  the  Australian  mad -fish  lias  been  referred  to 
the  Dipnoi, — for  it  was  scon  that  it  wo*  provided  with  s gill-like 
breathing  apparatus,  and  also  true  lungs.  The  blood  circulation 
is  in  a sense  in  termed  tats  between  that  of  frogs  and  fishes.  The 
heart  has  one  ventricle  and  two  auricles.  So  far  the  mud-fish  is 
known  only  from  the  Mary  and  tho  Barnett  rivers.  Hardly  of 
less  scientific  interest  is  the  Port  Jackson  shark  {UtUrodotU us). 
It  is  a harmless  hduietnd  ground-shark,  living  on  molluscs,  and 
almost  the  sole  survivor  of  a genu.*  abundant  in  the  Secondary 
rocks  of  Europe.  One  of  its  remarkable  characteristics  is  the 
pavement  of  cranking  teeth  with  which  the  mouth  is  lined.  The 
beautiful  Trigonia  shell,  so  plentiful  in  Sydney  harbour,  is  another 
genus  originally  believed  to  bo  extinct.  The  first  descriptions 
were  published  from  fouril  forms.  It  waa  a welcome  discovery  to 
find  Trigonia  still  surviving  in  Australian  seas.  There  arc  only 
about  five  species  living  to-day,  ami  even  these  are  not  plen- 
tiful. In  the  Secondary  period,  however,  they  must  have  keen 
extremely  abundant ; they  swarmed  in  Oolitic  seas. 

Another  link  connecting  the  present  fauna  of  Australia  with 
that  of  Secondary  Europe  has  recently  been  discovered.  For  a 
considerable  time  a peculiar  group  of  herrings  {Diviomydui),  char- 
acterized by  a row  of  scutes  on  the  bock,  resembling  those  found 
in  other  types  ou  the  opposite  aspect  of  the  body,  liavo  been 
known  from  Cretaceous  and  early  Tertiary  rocks,  their  range  in- 
cluding Brazil,  Wyoming,  and  the  Isle  of  Wight.  Until  recently 
these  herrings  were  considered  to  tie  extinct,  but  they  have  now 
been  found  alive  in  certain  rivers  of  New  .South  Wales. 

The  origin  of  the  fauna  and  flora  of  Australia  has  of  late  attracted 
considerable  attention.  Much  accumulated  evidence,  biological  and 
geological,  has  pointed  to  s southern  extension  of  India,  an  eastern 
extension  of  .South  Africa,  and  a western  extension  of  Australia 
into  tho  Indian  Ocean.  The  comparative  rirhtires  of  pro  tea  coo  US 
plants  in  Western  Australia  and  South  Africa  first  suggested  a 
common  source  for  these  primitive  types.  I)r  H.  O.  Forbes  drew 
attention  lo  a certain  community  amongst  birds  and  other  verte- 
brates, invertebrates,  and  amongst  plants,  on  all  the  lands  stretch- 
ing toward*  the  South  Pole.  A theory  was  therefore  propounded 
that  these  known  ty|K?s  were  oil  derived  from  a continent  which 
ho*  liecn  named  Antarctica.  The  supposed  continent  extended 
across  tho  8outh  Pole,  practically  joining  Australia  nnd  South 
America.  Just  a*  wo  have  evidence  of  a former  mild  climate  in 
the  Arctic  regions,  so  a similar  mild  climate  has  been  postulated 
for  Antarctica.  Modern  naturalists  consider  that  many  of  the 
problems  of  Australia’s  remarkable  fauna  ami  flora  can  be  best 
explained  by  the  following  hypothesis : — The  region  now  covered 
by  the  Antarctic  ice-cap  was  in  curly  Tertiary  times  favoured  by  a 
mild  climate  ; here  lay  an  Antarctic  continent  or  archipelago. 
From  an  area  corre*|>onding  to  what  is  now  South  America  there 
entered  a fauna  and  flora,  which,  after  undergoing  modification, 
IMMtd  by  way  of  Tasmania  to  Australis.  These  immigrants 
then  developed,  with  some  exceptions,  into  the  present  Aus- 
tralian flora  and  fauna.  This  theory  in  the  course  of  a decade 
ha*  advanced  from  the  position  of  a disparaged  heresy  to  accept- 
ance by  leading  thinker*.  The  discovery  os  fossil,  in  South 
America,  of  primitive  or  ancestral  forms  of  marsupials  has  given 
it  much  support.  One  of  these.  FrtJhuiaeinu*,  is  regarded  os  the 
forerunner  of  the  marsupial  wolf  of  Tasmania.  An  interesting 
link  totween  divergent  marsupial  families,  still  living  in  Ecuador, 
the  CtrnoiaUs,  is  another  discovery  of  recent  yearn.  On  the 
Australian  side  tho  fact  that  Taxman ia  is  richest  in  marsupial 
types  indicates  the  gate  by  which  they  entered.  It  is  not  to  lie 
suppose*!  that  this  Antarctic  dement,  to  which  Profeoaor  Tate  has 
applied  the  name  fiuronotian,  entered  a desert  barren  of  all  life. 
Previous  to  ita  arrival  Australia  doubtless  possessed  considerable 
vegetation  and  a scanty  fauna,  chiefly  invertebrate.  At  a com* 

| sun ti rely  recent  date  Australia  received  its  third  and  newest 
constituent.  The  islands  of  Torres  Strait  hare  been  shown  to  be 
the  denudod  remnant  of  a former  extension  of  Cape  York  ptBlywk 
in  North  Queensland.  Previous  to  the  existence  of  the  strait, 
snd  across  its  site,  there  poured  into  Australia  a wealth  of  Papuan 
forms.  Along  the  Paeific  slope  of  the  Queensland  Cordillera  these 
found  in  soil  and  climate  n congenial  home.  Among  the  plants 
the  wild  banana,  pepper,  orange,  and  mangocteen,  rhododendron, 
epiphytic  orchids,  and  the  palm  ; among  mammals  the  bats  and 
rats ; among  birds  the  cassowary  and  rifle  bird* ; and  among 
reptiles  the  crocodile  and  tree  snakes,  characterize  this  element. 
The  numerous  facta,  geological,  geographical  and  biological,  which 
when  linked  together  lend  great  support  to  this  theory,  hav® 
been  well  worked  out  in  Australia  by  Mr  Charles  Hedlcy  of  the 
Australian  Museum,  Sydney. 
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Statistics.1 

Climate.  — The  tropic  of  Capricorn  divides  Auk 
tralia  into  two  parts.  Of  these  tho  northern  or  inter- 
tropical  portion  contains  1,145,000  square  miles,  com- 
prising half  of  Queensland,  the  Northern  Territory  of 
South  Australia,  and  the  north-western  divisions  of 
West  Australia.  The  whole  of  New  South  IV  ales, 
Victoria,  and  South  Australia  proper,  half  of  Queensland, 
and  more  than  half  of  West  Australia,  comprising 
1,801,700  square  miles,  are  without  the  tropics.  In  a 
region  so  extensive  very  great  varieties  of  climate  are 
naturally  to  be  expected,  hut  it  may  be  stated  as  a general 
law  that  the  climate  of  Australia  is  milder  than  that  of 
corresponding  lands  in  the  Northern  Hemisphere.  During 
July,  which  is  the  coldest  month  in  southern  latitudes,  one 
half  of  Australia  has  a mean  temperature  ranging  from 
45’  to  61",  and  the  other  half  from  62“  to  80'.  The 
following  are  the  areas  subject  to  the  various  average 
temperatures  during  the  month  referred  to  : — 


Temperature 

FWhr. 

Atm  in 
Square  Ml  If*. 

45”-50* 

18,800 

60*-W* 

. 596,300 

55!-60° 

. 681,800 

60*-65' 

. 834,400 

65°-70* 

. 515, COO 

70*-75* 

. 275,900 

75--80’ 

, . . 24,500 

The  temperature  in  December  ranges  from  60'  to  above 
95“  Fahr.,  half  of  Australia  having  a mean  temperature 
below  84'.  Dividing  the  land  into  zones  of  average 
summer  temperature,  the  following  are  the  areas  which 
would  fall  to  each  : — 


Temperas  ura 
Fahr. 

60'-65* 
65*-70* 
70”-75’ 

75’- 80° 

80’-  85* 
tt*‘W 
90*- 05* 

95”  and  over 


Are*  in 
Square  Mile*. 

87,800 
63,700 
352,300 
439,200 
733,600 
, 570,600 
534,100 
135,400 


Judging  from  the  figures  just  given,  it  must  be  conceded 
that  a considerable  area  of  the  continent  is  not  adapted  for 
colonization  by  European  races.  The  region  with  a mean 
summer  temperature  in  excels  of  95°  Fahr.  is  the  interior 
of  the  Northern  Territory  of  South  Australia  north  of  the 
20th  parallel ; ami  the  whole  of  the  country,  excepting  the 
seaboard,  lying  between  the  meridians  of  120*  and  140*, 
and  north  of  tho  25th  parallel,  has  a mean  temperature  in 
excess  of  90°  Fahr. 

Recent  observations  confirm  the  earlier  opinions  as  to 
the  dryness  of  the  Australian  climate,  and  it  may  he 
taken  that  nearly  40  per  cent  of  tho  area  of  the  con- 
tinent has  not  a greater  annual  rainfall  than  10  inches. 
This  dry  area  is  shaped  like  a flattened  oval  lying  between 
tho  1 1 7th  and  1 42  nd  meridian  east  and  the  parallels  of  21° 
and  32*  south.  Very  little  of  Queensland  and  New  South 
Wales  and  no  port  of  Victoria  lie  within  this  area.  The 
following  table  shows  the  rainfall  zones  in  square  miles  : — 


[statistics 

Population,  — The  Australian  people  arc  mainly  of 
British  origin,  only  5 per  cent,  of  the  population  of  Euro- 
pean descent  being  of  non-British  race.  It  is  certain  that 
the  aborigines  are  very  much  lees  numerous  than  when  the 
country  was  first  colonize*!,  hut  their  present  numbers  can 
be  given  for  only  a few  of  the  states.  At  the  census  of 
1891,  38,879  aborigines  were  enumerated,  of  whom  8280 
were  in  New  South  Wales,  565  in  Victoria,  23,789  in 
South  Australia,  and  6245  in  West  Australia.  It  b as 
been  asserted  by  the  Queensland  authorities  that  there 
are  70,000  aborigines  in  that  state ; but  this  is  a crude 
estimate,  and  may  Ixs  far  wide  of  the  truth.  In  South 
Australia  and  the  Northern  Territory  a large  number  arc 
outside  the  bounds  of  settlement,  and  it  is  probable  that 
they  are  as  numerous  there  as  in  Queensland.  The  census 
of  West  Australia  included  only  those  aborigines  in 
the  employment  of  the  colonists ; and  as  a large  part  <4 
this,  the  greatest  of  the  Australian  states,  u as  yet 
unexplored,  it  may  be  presumed  that  the  aborigine* 
enumerated  were  very  far  short  of  the  whole  number  of 
persons  of  that  race  in  the  state.  Taking  all  thing*  into 
consideration,  the  aboriginal  population  of  the  continent 
may  lie  set  down  at  something  like  200,000.  The  Chinese 
number  about  36,000,  and  are  chiefly  found  in  New  South 
Wales  and  Queensland ; South  Sea  Inlanders  and  other 
coloured  races  number  probably  about  16,000,  and  are  tu 
be  found  principally  in  QuccnalaiKl  On  the i lri  JjUMUT 
1900  the  population  of  Australia  was  3, 535,436,  mt 
this  figure  is  exclusive  of  aborigines  living  out^ido  tbc 
boundaries  of  settlement  The 
since  1870  was  as  follow. 1870.  1.549.706;  16^. 
2,130,686  ; 1890,  3,013,790.  The  expansion  has 
due  mainly  to  the  natural  increase ; that  is,  by 
excess  of  births  over  deaths.  Immigration  to  .Wu 
lias  not  been  on  a large  acale  since  the  fast  go 
comics.  The  distance  from  Europe  and  the  «*» ■<* “ 

paaaage  tend  to  prevent  the  flow  of  populaUon,  tat , AM 
iothif  there  hJ  been  lately  a dis.nelm.tion  on  the  psrt 
of  the  Australian  Governments,  except  those  of  V 
land  anil  West  Australia,  to  encourage  mimigrati 

— it .h,.  Immimunts  on  their  amvai. 


provide  for  the  welfare  of  the  immigrants  on  W f 
During  the  last  ten  years  the  inflow 
averaged  more  than  four  or  hve  thousand : .year  < m. Un 
there  was  an  actual  excess  of  emigrants  to  th 
0189.  The  natural  increase  of  population  if  I 


per  thousand,  a ratio  very  little  higher  than  in 
Britain,  where  the  excess  of  births  over 
per  thousand,  and  far  Wow  Ae  »«ra^  "HaJ 
states  a few  years  ago.  In  1899  tllc  i tbcillMrd 
95,964  and  the  deaths  45,425,  showing  a rat  pc  to 
equal  to  27  25  and  12-90  res, wcUvely.  I« ' »«» 1 
numbered  105,215  and  the  deaths 
ratios  of  31-42  and  14  78  per 


Hair.  fill. 

Under  10  inches 
10  to  20 
20  to  30 
30  to  40 
40  to  50 
50  to  60 
60  to  70 
Over  70 


Haliifiill  Amu  in 
Square  Mile*. 

. 1,219,600 
843,100 
399.900 
225.700 
. 140,300 

47,900 
£0,100 
14,100 


There  has  been  a very  great  falling-off 
of  births  to  marriages,  to  such  an  ex  ^ n0w 

rate  of  Australia,  which  was  fonuerly  t - - Lg  taken 


dropped  to  the  European  level.  *“*"  been 

- * On  the  other  hand  there  nw 

The  mamages  m 


place  since  1&84. 


improvement  in  tho  death-rates,  •—7"®.  ^ 

numbered  24,81 1,  which  gives  a propor  , noniwd,  anJ 
thousand  inhabitants.  This  ratio  ig  be  o . 1 


may  bo  expected  to  be  i,icr®u*l „Tfnr 'tbfmn 
thousand,  which  was  alwiut  the  aterage  -^.,^1 


1886 


le  w wan 

to  1890.  The  decline  in  tho  Australian  lsg3, 

largely  due  to  the  bank  failures  which 

1 from  which  the  states  have  made  a ™ry 


2,946,700 


* Thrs*  sUlwtie*  ruler  only  to  the  continental  state*  of  t he  VM«n- 
tion,  not  to  Tasmania. 


an 
recovery. 


Australia  contains  only  four  cities  ^phe  pnr- 

I exceeds  100,000,  and  fifteen  with  °ver<  vt.WCa*tlf» 

cipal  cities  and  towns  are  Sydney  (p°P-  4 * 


Digitized 


aborigines) 
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Fnegiana.  Early  in  life  tbe  young  girls  are  subjected  to  horrible 
mutilation  (introciaion  |,  which  is  in  some  obscure  way  associated 
with  quite  a different  ofieration,  “the  terrible  rite”  or  male 
iritrocision,  to  which  young  men  are  subjected.  The  operation 
may  be  said  to  be  confined  to  the  tribes  of  Central  and  North- 
ern tral  Australia.  The  Tasman iau*  knew  nothing  of  the  rite,  or 
of  circumcision,  and  they  are  believed  to  represent  the  original 
stock  that  spread  over  the  continent,  and,  being  the  most  isolated, 
advanced  hut  little. 

The  following  description  by  Mr  W.  A.  Horn  will  apply  with 
little  modification  to  the  black-fellow  over  tbe  whole  continent 
“Tho  Central  Australian  aboriginal  is  tbe  living  representative  of 
a stone  age,  who  still  fashions  liis  spear-beads  and  knives  from  flint  or 
sandstone,  and  jterfonna  the  most  daring  surgical  ojieratioos  with 
them.  His  origin  and  history  am  lost  in  the  glootny  mists  of  tho 
past.  He  has  no  written  records  and  few  oral  traditions.  In 
apjiearance  ho  is  a naked,  hirsute  savage,  with  a tyre  of  features 
occasionally  pronouncedly  Jewish.  He  is  by  nature  light-hoarted, 
merry  and  prone  to  laughter,  a splendid  mimic,  aupple-jointed, 
with  an  unerring  hand  that  work*  in  perfect  unison  with  the  eye, 
which  is  as  keen  a*  that  of  an  eagle.  He  baa  never  been  known 
to  wash.  He  has  no  private  ownership  of  land,  except  as.  regards 
that  which  is  not  over-carefully  concealed  about  his  person.  He 
cultivate*  nothing,  and  lives  entirely  on  the  spoil*  of  the  chase  ; 
and  although  the  thermometer  frequently  ranges  from  15*  to 
over  90”  F.  in  twenty-four  hours,  and  his  country  is  by  no 
means  devoid  of  furred  game,  he  makes  no  use  of  the  skins  for 
clothing,  but  goes  about  during  the  day  and  sleeps  in  the  open  at 
night  perfectly  nude.  II©  builds  no  permanent  habitation  and 
usually  camps  where  night  or  fatigue  overtakes  him.  He  can 
travel  from  point  to  point  for  hundreds  of  mile*  through  the 
| tat  til  ess  bush  with  unerring  precision,  and  track  an  animal  over 
rock*  and  stones,  where  a European  eye  would  be  unable  to  dis- 
tinguish a mark.  He  is  a keen  observer,  aud  knows  the  habits  and 

of  th.  dun  ranges  from  dueky  eupper  to  black.  M^lo  unTOoHy  , lirinRTu  cor.rt.nt  dread  of  an  F.vil  Spirit  which  i.  aupi«.-d 

to  lurk  around  bis  camp  at  night.  He  ha*  no  gratitude  except 
that  of  the  anticipatory  order,  and  is  as  treacherous  iu»  Judas.  Ho 
has  no  traditions,  and  yet  continues  to  practise  with  scnipuloua 
exactness  s number  of  hideous  customs  and  ccreinouies  which  have 
been  handed  down  from  his  father*,  and  of  the  origin  or  reason  of 
which  he  know'*  nothing.  Ofttimes  kind  and  even  affectionate  to 
those  of  his  children  who  have  been  permitted  to  live,  he  vet 
practises,  without  any  reason  except  that  his  father  did  so  before 
him,  the  most  cruel’  and  revolting  mutilations  upon  the  young 
men  and  maidens  of  his  tribe." 

Every  traveller  on  the  Queensland  coast  must  have  noticed  that, 
directly  a boat  put*  ofT  for  the  shore,  stnoke  signals  aBoend  from 
noiut  to  point  as  far  a*  the  eye  can  reach.  It  is  now  ascertained 
that  information  of  a varied  character  can  1*  conveyed  oyer  long 
distances  by  smoke  signals.  For  the  purpose  of  signalling,  the 
Queensland  blucks  use  a complicated  system  baaed  on  tho  following 
signals (1)  The  slender  column  of  light-coloured  smoke;  (2) 

V i ..L.  . /<*\  „ a lam, 1 . 1 n n,  i>  nf  trlnrlr  Mildkti  t 


Broken  Hill,  Parramatta,  Goulburn,  Maitland,  Bathurst, 
Grafton,  Albury,  aud  Orange  in  New  South  Wales ; 
Mellxmnie  (pop.  494,000),  Ballarat,  Bendigo,  Geelong, 
Warmanilrool,  Castlemaine,  and  Stawell  in  Victoria ; 
Brisbane  (pop.  120,000),  Rockhampton,  Maryborough, 
Townsville,  Gympie,  Ijwswich,  and  Toowoonil**  in  Queens- 
land ; Adelaide  (pop.  about  162,000,  including  Port 
Adelaide)  in  South  Australia ; Perth  (pop.  44,000)  and 
Fremantle  in  West  Australia. 

Aborigines. 

The  aborigines  of  Australia  are  a single  race  throughout  the 
whole  continent.  They  are  far  removed  in  character  from  any 
other  peoples,  and  have  evidently  been  isolated  from  tho  rest 
of  the  human  race  from  prehistoric  times.  Although  their 
physical  and  mental  character*  stamp  them  as  one,  it  is  gener- 
ally accepted  now  that  the  race  is  * blend  of  tiro  or  three 
different  elements,  introduced  into  Australia  probably  when  the 
continent  was  still  connected  by  dry  land  with  New  Guinea. . If 
tho  aboriginal  races  be  divided,  as  they  conveniently  may,  into 
three  classes,  class  A would  be  characterised  as  follows: — Hunters 
and  fisher*  who  dig  fur  tubers,  build  crude  canoes,  have  implement* 
of  rude  design,  have  no  fixed  abode  and  no  building*,  t l*!<*  B 
would  comprise  hunters  of  a higher  class,  having  finer- finished 
weapons,  showing  skill  in  carving,  dressing  neatly,  and  haying 
habitations.  Class  C would  include  a higher  grade,  namely,  those 
with  fixed  habitations,  some  rude  method  of  agriculture,  and  some 
form  of  government.  The  Australian  aborigine#  undoubtedly 
b?loug  to  the  first  or  lowest  claw.  They  are  typical  hunters,  “in 
this  respect  unapproacbed  by  the  Canadian  trapper,  the  South 
African  bushman,  or  any  other  people,  savage  or  civilized. 
Although  in  physical  appearance  the  natives  vary  considerably , 


not  well  developed,  the  legs  in  particular  being  notably  destitute 
of  calves.  The  physique  of  tho  aborigine#  of  the  central  and  more 
arid  portion*  of  the  continent  is  not,  as  might  1*  exj«ucted,  up  to 
that  of  tbe  favoured  tribes  living  on  the  coast  or  coastal  upland*. 
Except  in  the  arid  interior  the  Australian  black-fellow  averages 
5 feet  6 inches  in  height,  while  savage*  standing  6 fi-et  are  not  un- 
common. There  is  usually  an  abutuiauco  of  hair  on  the  face  and 
breast ; but  towards  the  northern  portion#  of  the  contiuent  it  has 
been  noted  that  the  aboriginal  ho#  a lew  luxuriant  beard.  Tho 
hair  of  the  bead  is  raven  black  and  wavy  ; tins  is  somewhat 
modified  where  Papuan  influence  has  been  felt,  the  hair  then  being 
quite  curly  and  frizzly.  The  peculiarities  about  the  aboriginal  a 
head  are  very  marked.  The  skull  is  abnormally  thick  and  the 
cerebral  capacity  small.  The  head  is  long  and  somewhat  narrow, 
and  the  forehead  recedes  in  a marked  degree.  He  has  usual ly 
excellent  teeth,  and  the  hands  and  feet  arc  not  strikingly  large. 
The  black-fellow’*  carriage  i*  graceful  and  erect ; he  walks  with  the 
head  well  thrown  back,  and  his  senses  aro  always  on  the  atert. 
Hi*  powers  in  tracking,  stalking  hi*  prey,  and  barling  bis  snear 
are  proverbial.  His  implements,  offensive  and  defensive,  have  been 
well  described  by  standard  authors,  but  little  or  no  light  ha*  been 
thrown  on  tho  origin  of  that  wonderful  weapon,  the  boomerang. 
Some  writer*  have  taken  the  trouble  to  show  that  tho  boomerang 
was  in  use  age*  ago  in  Africa  and  in  India;  but  if  we  define  tlie 
boomerang  as  an  instrument  which  when  projected  into  tlie  air 
returns  to  it*  thrower,  it  may  be  safely  said  that  we  have  no  proof 
that  any  other  race  ever  knew  of  such  an  implement.  Hie 
boomerang  that  returns  to  the  thrower  is  rarely  if  ever  used  for 
fighting  purposes.  Tlie  stone  implement*  of  the  aborigines  may 
lie  said  to  l>e  crude  in  the  extreme.  But  any  good  collection  of 
their  implement,  will  allow — (1)  flake.  ; (2)  knivc*.  lit  many 
varieties  f (9)  atwar-liead.  1 (4)  chisel. ; (5)  scrape..  ; (11)  needle,  or 
axis;  (7)  hammer.  ; (8)  anvils;  and  (S)  grinding  atone..  Toma- 
hawks  showing  a high  finish  are  aometimea  found,  bnt  they  were 
evidently  rare.  There  is  nothing  apocially  distinctive  about  the 
.tone  implements  to  distinguish  them  from  the*  of  other  primitive 

'"Sowr  study  has  not  improved  on  previous  estimates  as  to  the 
paradoxical  moral  cole  of  the  aborigines.  A wife  will  bo  tieaten 
without  mercy  Tor  nnfaithfulriewt  to  her  husband,  bnt  the  aaroo 
wife  will  have  had  to  submit  to  the  first-night  promiscuity,  a 
widespread  revel  which  Koth  shows  is  a regular  custom  in  North- 
west Central  (Jnoeltaland.  A husband  claims  hi!  wire  »»  Ilia 
absolute  property,  but  he  hae  no  scruple  in  handing  her  over  for 
a time  to  another  man.  Three  is  no  proof  that  anything  like 
community  of  women  or  unlimited  promiscuity  exist,  anywhere. 
It  would  be  wrong,  however,  to  conclude  that  moral  consideration* 
have  led  up  to  tbi*  state  of  thing*.  Of  sexual  morality,  in  tlio 
everyday  sense  of  the  word,  there  i#  none.  Although  trot  invari- 
ably cannibal*,  the  alioriginal  relishes  human  flcali.  In  hi*  treat- 
ment of  women  the  aboriginal  may  be  ranked  lower  than  even  the 


a heavy  column  of  smoke  ; (3)  a slender  column  of  black  smoke  ; 
(4)  interrupted  «r  intermittent  columns  of  smoke ; (5)  groups  or 
columns  of  smoko  column*.  Much  attention  has  been  given  to  the 
instrument  known  as  “ bullroarer,”  as  being  one  of  the  few  instru- 
ment* used  by  tho  Australian  aboriginal  and  far-distant  primitive 
people*.  A flat  niece  of  wood  i*  attached  at  one  end  to  a string 
and  rapidly  whirled  in  sling  fashion.  Vibrations  are  set  up  result- 
ing iu  a roar,  which  ha*  an  extraordinary  effect  upon  the  hearer. 
Women  and  children  sre  never  allowed  to  see  the  instrument ; and 
when  in  the  absolute  stillness  of  the  forest  the  buzzing  or  the  roar 
rises  and  fall#,  people  unable  to  account  for  such  weird  sound*  are 
awed  beyond  measure.  Mr  A.  W.  Howitt,  writing  on  the  subject, 
remarks:  “The  universality  of  it*  use,  and  under  the  same  con- 
ditions, in  world -wide  localities,  is  one  of  the  most  puzzling 
questions  in  this  branch  of  anthropology,  aud  call  only,  as  it  seem* 
to  rue,  point  to  ita  extreme  antiquity.  , « , , 

The  must  cursory  observer  of  the  aboriginal  will  notice  tnat  no 
makes  no  visible  acknowledgment  of  a Supreme  Being.  Ho  has 
no  altar  and  no  form  of  sacrifice.  Tlie  fear  of  any  future  punish- 
ment or  the  hope  of  any  future  reward  is  neither  a deterrent  nor  an 
incentive.  If  he  ho*  a religion,  it  is  something  completely  apart 
from  moral*.  There  is  no  evidence  to  show  that  a black-follow  i* 
guided  or  influenced  in  any  action  by  the  knowledge  of  a Supreme 
Power  to  whom  he  is  responsible.  , . . 

The  route  by  which  the  blacks  armed  in  Australia  has  not  yet 
been  placed  beyond  question.  If  the  Tasmanians  be  accepted  a* 
the  nearest  approach  to  the  primitive  type,  then  we  have  a race 
that  had  neither  a boomerang  nor  a shield.  Their  whole  bcle ' fl- 
ings consisted  of  stone  tomahawks  and  a few  crude  11 

represents  the  stage  to  which  primitive  man  had  reached  when _tho 
blacks  Bnt  peopled  Au.tr.lia,  tkeu  their  coming  must  ^plsrod 
IsWk  in  the 'early  hiatonr  ef  mankind.  That  they h.v«  > 
isolated  (or  long  ages  may  be  taken  for  granted.  They  bar.  ae 
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rived  little  or  nothing  from  the  present  races  to  the  north  of  Torres 
Strait.  Certainly  tho  blacks  of  North  Australia  seem  somewhat 
in  advance  of  the  aborigines  generally,  llut  no  clear  connexion 
exists  either  in  language,  or  manners,  or  customs  with  Malays  or 
Papuans.  Tho  sunny  and  playful  disposition  of  the  aboriginal 
point*  to  Papuan  rather  than  Malay  blood,  but  tho  probability  la 
that  the  natives  were  in  possession  long  before  tho  preseut  dis- 
tribution of  Papuan  and  Malay.  The  blacks  on  parts  of  tho  north 
coast  uh  an  outrigger  to  their  canons— an  idea  evidently  introduced 
from  beyond  Torres  Strait.  The  bow  and  arrow  are  not  known 
among  the  aborigines  of  Australia.  The  question  ames  os  to 
whether  they  were  ever  acquainted  with  their  use.  Had  they  ever 
known  such  weajtous,  it  is  hardly  likely  that  the  knowledge  of 
them  could  ever  have  been  lost.  Depending,  a*  the  Australian 
black-fellow  did,  on  the  chose,  nothiug  could  bo  better  fitted  lor 
bis  wants.  The  absence  of  these  implements  points  cone liisiveiy  to 
the  fact  that  the  ancestors  of  these  people  reached  Australia  before 
the  bow  and  arrow  became  what  they  are  now,  implements  m 
u*e  by  almost  all  races.  It  is  not  necessary  that  the  firat-oomera 
should  have  been  skilful  navigators.  Possibly  there  was  laud  con- 
nexion  between  Australia  ana  New  Gnine*  in  post-Tertiary  times, 
by  means  of  which  the  aborigines  made  their  way. 

’ The  study  of  the  languages  of  the  various  tribes  has  so  far 
yielded  nothing  of  exceptional  imi»ortance.  As  an  instance  of  how 
a 8i*oken  tongue  may  vary  in  u short  time  the  following  is  of 
interest In  1893  a wild  tribe  of  natives  was  discovered  in  the 
Wentworth  district  of  New  South  Wales.  This  tribe  originated 
through  a black-fellow  hiding  in  bouic  little-known  country  with 
a few  gins  for  some  thirty  years.  In  that  time  tho  tribe  had 
grown  to  thirty — men,  women,  and  children.  The  country  they 
were  concealed  in  is  known  as  malloo  acred*,  the  most  wretched 
kind  of  land  known  in  the  state.  The  tribe  lived  as  only  black- 
fellows  can  on  kangnroc,  wild  cat,  ami  ant  eggs.  They  used  water 
bags  made  from  the  skin*  of  kangaroo  legB.  They  produced  fire  in 
the  old  way  by  rubbing  two  stick#  together,  and  their  only 
weapons  were  spears,  which  were  merely  stems  of  mallee,  roughly 
pointed  aud  barbed.  The  remarkable  fact  is  that  tho  station 
blacks  had  considerable  difficulty  in  making  the  wild  tribe  under- 
stand them,  although  thirty  years  before  they  must  have  spoken 
the  same  language. 

For  purposes  of  comparison  the  aboriginal  character,  habits,  and 
customs  may  bo  summed  Up  as  follows  : — 

Moral,  Mental,  and  Social. — No  moral  code.  A clear  idea  of 
individual  ownership  in  property.  A wife  is  held  ns  property. 
No  idea  of  a Supreme  Being.  Unable  to  grasp  abstract  ideas.  No 
idols,  no  altar,  and  no  form  of  sacrifice.  No  form  of  prayer  or  suppli- 
cation. Not  in  any  way  guided  in  their  actions  by  the  hope  of 
future  reward  or  future  punishment  No  written  language.  Build 
no  houses.  No  pottery.  No  weaving.  No  idea  of  moral  justice. 
No  art  save  the  making  of  some  plaited  bagN.  Very  fearful  of 
unseen  dangers  aud  in  coustaut  dread  of  witchcraft  No  owner- 
ship in  land,  but  the  tribes  have  a well -understood  limit  to  their 
hunting-grounds.  Reached  only  to  the  “ binary  stage  " in  count- 
ing. Have  a gesture  i|«cch,  more  or  less  perfected  in  various 
tribes,  aud  often  a complete  code  of  smoke  signals.  In  all  that 
eoucerus  hunting  and  the  elutse,  their  senses  arc  far  keener  than 
those  of  civilized  man. 

Custom*,  dx. — Circumcision  practised  over  most  of  the  continent 
The  rite  of  male  and  female  introeiaion  practised  in  a horrible 
manner  by  many  tribes.  Some  tribes  force  the  young  women  to 
submit  to  promiscuity  after  the  operation,  but  this  is  a tiling 
quite  apart  from  “communal  marriage ” or  general  promiscuity. 
Mutual  avoidance  of  mother-in-law  ami  son-in-law.  A complicated 
marriage  relationship.  No  marriage  ceremony.  A wife  is  pro- 
cured by  purchase,  os  a gift  from  her  parents,  or  occasionally  bv 
forcible  abduction.  Polygamy  is  recognized.  Infanticide  practised. 
Cannibalism  common.  Typical  hunters,  but  do  not  use  the  bow 
aud  arrow.  Most  tribes  have  a chie*  head  man,  but  his  office 
is  uot  hereditary,  neither  is  a chief  elected. 

JmplctHrHtA,  dx. — Stone  chisel*,  hammer*,  and  tomahawks. 
lWl«d  HiM-arx.  Tho  ln>otnerang.  A throwing  stick  for  sjwars. 
Various  clubs,  and  lighting  boomerangs  not  made  to  return  to  the 
thrower.  Maks  crude  eanoea  and  plait  twine  sets,  hap,  and 
armlets. 

It  iB  right  to  add  that  the  black -follow,  when  unspoiled  by 
aggression  and  bad  treatment,  is  docile,  capable  of  kindness,  and 
even  of  great  affection.  But  even  here  he  is  inconstant.  The 
early  explorers  found  them  an  inoffensive  tieople  : and  even  at  the 
date  of  writing  the  tribes  who  practise  the  dreadful  mutilations 
referred  to  are  seldom  hostile,  and.  when  their  womenfolk  are  not 
taken  from  them,  they  arc  (UsjkjmhI  to  be  friendly. 

Religion. — There  i*  no  slate  church  in  Australia,  nor  is 
the  teaching  ot  religion  in  anv  wav  suloidiml  by  the 
.....  n’t...  m... v .. r r i . i J 


Church  22  per  cent. ; next  in  numerical  strength  are  the 
Wesleyan*  and  other  Methodists,  numbering  12  per  rent., 
the  various  branches  of  the  Presbyterians  11  per  «n:., 
Congregationalists  2 per  cent.,  and  Baptists  2 per  rent. 
At  the  beginning  of  tho  year  1900  it  was  estimated  that 
there  were  in  Australia  1,374,000  adherents  of  the  Church 
of  England,  783,000  Roman  Catholics,  385,000  Presby- 
terians, 79,000  Congregationalists,  and  81,000  Baptists. 

Instruction. — Education  is  very  widely  distribute,  end 
in  every  state  it  is  compulsory  for  children  of  school  *ges 
to  attend  school.  The  statutory  ages  differ  in  the  vanotn 
states : in  New  South  Wale*  and  West  Australia  it  u 
from  0 to  13  years,  in  Victoria  0 to  12  years,  in  Queensland 
6 to  1 1 years,  and  in  South  Australia  7 to  1 2 vests  inehj- 
sive.  Religious  instruction  is  not  imi»rted  by  the  slate-)aid 
teachers  in  any  state,  though  in  certain  states  persons, 
duly  authorized  by  the  religious  organizations,  are  alluael 
to  give  religious  instruction  to  children  of  their  own  de- 
nomination where  the  |«uents'  consent  has  l*cn  oUaiw-t. 
According  to  the  returns  for  1899  there  were  635,  state 
[•bools,  with  13,462  teacher*  and  685,556  pupils,  and  the 
- » • in  *11  Besides 


average  attendance  of  scholars  was  411,331. 
state  schools  there  were  2454  private  schools,  with  1 1 i» 
teachers  and  140,285  scholars,  the  average  number 
scholars  in  attendance  being  109,389.  The  census  of  1891 
showed  that  about  76  far  cent  of  the  whole 
and  more  Oran  88  per  cent  of  the  populatton  over  t'e 
years  of  age  could  read  and  write.  There  was,  ‘“'*“*5 
HSidueTf  12  per  cent  of  “ illiterates,  most 
were  not  bon,  in  Australia.  The  tnamage  regi*" 
another  test  of  education.  In  1899  only  thirteen  pewM 
in  every  thousand  married  were  unable  to 
names,  thus  proving  that  the  number  of  illiterate  adults 
Australian  birth  is  very  small. 

FMic  Finance.— The  public  revenues  and 
of  the  various  Governments  for  the  year  ending  une 


New  South  IV ale* 
Victoria  . 
Queensland 
South  Australia 
West  Auxtralia 


HtvciuMw 

. £S,»73.;ss 
. 7,450,674 

4,588,207 
. 2,888,820 
. 2,875,396 


BxptO'iilur*-. 

£9, 811,402 
7,31 8,94  3 
4.MQ.41* 
2,936,61® 
2,815,375 


The  chief  source*  of  revenue  are  customs  ^ 

jjostal  receipts,  Ac.,  and  public  lawk  Vietom, 

taxes  on  land  and  incomes  in  New  South  . ^ 

The  sums  obtained  during  tzvv 


and  South  Australia, 
from  the  various  sources  named  were  : 

Custom,  and  Excise 
Other  Taxation 
Railways,  Ac. . 

Postal  and  Telegraphs 
Public  L-inds  . 

Other  source*  . 

The  expenditure  may  be  grouped  as  follow* 


477,180,907 

2,320,074 

10.440.S47 

2,148.885 

3.430.611 

2,221,038 


46,897,488 
2,095,810 
1,780,207 
7 274.028 
9,601,488 


Railway*  and  Working  Exi*u»» 

Postal  and  Telegraphs  . 

Public  Instruction  . ■ • 

Interest  ami  Charge*  on  1>W« 

All  other  service!  • . i oral  .as 

The  public  debt  of  the  states  on  30th  June 
.£186,813,712,  thu*  distributed 
New  South  Wale* . 

Victoria 
Queensland  . 

South  Australia 

West  Australia  ^ 

About  80  jior  cent  of  the  whole  publm1*®^  vork4 
incurred  for  the  purpose  of  ,an«  ine»d> 


£85.832,993 
19  324,885 
34,349  414 
26,131,788 
11,874,840 
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suite.  Tlte  Church  of  England  claims  ns  adherent*  39  : yielding  a direct  revenue ; but  the  proporv  j Iiwlcr 

per  cent,  of  the  population,  and  the  Roman  Catholic  | state,  and  the  details  of  the  debt  win 
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the  head  of  each  particular  state.  The  area  of  Australia 
is  2,946,691  square  miles,  or  1,885,882,240  acres  ; of  this 
area  the  states  have  sold  or  otherwise  jMirted  with  nearly 

107.000. 000  acres,  and  have  under  lease  779,000,000 
acres.  The  bulk  of  the  best  land  has  been  sold,  the  area 
neither  leased  nor  sold,  which  amounts  to  about 

1.000. 000.000  acres,  being  chiefly  in  West  and  South 
Australia,  and  for  the  most  jmrt  outside  the  region  of 
regular  rainfall. 

Dr  ft  nee. — Practically  there  Is  no  standing  army  in 
Australia,  as  the  total  number  of  paid  soldiers  is  only  1571. 
This  small  permanent  force  is  supported  by  a partially- 
paid  force  of  14,066,  and  an  unpaid  or  strictly  volunteer 
force  of  6063  men.  There  are  in  each  state,  besides  the 
land  forces,  small  corps  of  naval  volunteers  capable  of 
being  employed  as  light  artillery  land  forces  or  upon  the 
local  war  vessels.  Although  the  regular  military  force 
of  the  states  is  very  small,  Australasia  (including  New 
Zealand)  was  able  to  desjattch  8300  troops  for  service  in 
South  Africa,  uml  of  these  6310  belonged  to  Australia 
proper.  Thu  naval  defence  of  Australia  is  entrusted  to 
the  Imperial  Navy,  and  Sydney,  the  headquarters  of  the 
fleet,  ranks  as  a first-class  station. 

Fizkeriu. — The  only  deep-sea  fisheries  now  carried  on 
to  any  extent  in  Australia  are  the  j*sirl  fisheries  in 
Queensland  and  West  Australia.  At  one  time  whaling 
was  an  important  industry  on  the  coasts  of  New  South 
Wales  and  Tasmania,  and  afterwards  on  the  Western 
Australian  coasts.  The  industry  gravitated  to  New 
Zealand,  an<l  finally  died  out,  chiefly  through  the  wasteful 
practice  of  killing  the  calves  to  secure  the  capture  of  tho 
mothers.  Of  late  years  whaling  has  again  attracted 
attention,  and  a small  number  of  vessels  prosecute  the 
industry  during  tho  season.  The  diving  for  pearl  shell  is 
actively  carried  on  in  Torres  Strait,  and  has  become  an  im- 
portant  industry,  giving  employment  to  nearly  2000  men, 
and  the  take  in  1899  was  1200  tons  of  shell,  valued  at 
XI 30, 105.  Besides  shell  some  b4che-de-n»er  and  tortoise- 
shell is  obtained.  The  jiearl  shell  industry  of  West 
Australia  is  chiefly  carried  on  along  the  north-west  coast 
and  in  Shark  Bay,  but  the  production  no*  shows  a largo 
falling-off  owing  to  the  exhaustion  of  thu  inshore  banks. 
The  value  of  pearls  and  pearl  shell  raised  in  1899  amounted 
to  £96,000,  the  bonks  at  Shark  Bay  yielding  only  £3824, 
compared  with  £16,043  in  1890. 

Timber  Industry. — The  timber  industry  is  prosecuted 
on  a largo  scale  in  West  Australia  and  New  *South 
Wales,  especially  in  the  first  named  state,  where  very 
extensive  forests  of  splendid  hardwoods  exist.  In  1899 
the  value  of  timber  exported  was— from  West  Australia 
£553,198,  and  New  South  Wales  £102,218,  tho  com- 
bined exports  of  the  other  three  states  only  reaching 
£17,000.  These  figures  do  not  indicate  the  whole  value 
of  the  industry,  especially  in  New  South  Wales,  where  a 
larger  quantity  is  consumed  locally  than  is  exported. 

Grazing  and  Agriculture. — The  continent  is  essentially  a 
jKistor.il  one,  and  in  1899  depastured  72,625,000  sheep, 
9,678»000  cattle,  1,639,000  horses,  besides  large  numbers 
of  swine  ; the  figures  show  a great  falling-off  from  previous 
years,  for  in  1891  there  were  104,800,000  sheep  and 

10.860.000  cattle  dejMtstured.  The  butter  industry  is 
making  great  progress,  and  there  were,  in  1899,  1,102,000 
head  of  dairy  cattle,  and  the  butter  made  was  little  short 
of  100, 680,000  lb.  Next  to  the  pastoral  industry  agricul- 
ture is  tho  prineijia)  source  of  Australian  wealth.  In  1900 
the  area  devoted  to  tillage  was  8,441,000  acres,  namely, 
wheat  5,550,000  acres ; maize,  336,000  acres ; oats, 

325.000  acres ; other  grains,  1 21,000  acres ; hay,  1,454,000 
acres ; potatoes,  1 12,000  acres ; sugar-cane,  133,000  acres  ; 
vines,  61,000  acres ; and  other  crops,  349,000  acres.  The 


chief  wheat  lands  are  in  Victoria,  South  Australia,  and 
New  South  Wales ; the  yield  averages  about  9 bushels  to 
the  acre,  and  is  lowest  in  {South  Australia.  Maize  and 
sugar-cane  are  grown  in  New  South  Wales  and  Queensland. 
The  vine  in  cultivated  in  all  the  states,  but  chiefly  in 
South  Australia,  Victoria,  and  New  South  Wales.  Australia 
produces  abundant  quantities  and  nearly  all  varieties  of 
fruits  • but  the  kinds  exjiorted  are  chiefly  oranges,  pinc- 
apjdes,  bananas,  and  apples.  Tobacco  thrives  well  in 
New  South  Wales  and  Victoria,  but  kinds  suitable  for 
exjKirtution  are  not  largely  grown.  Comjiared  with  the 
jirincijxil  countries  of  the  world,  Australia  does  not  take  a 
high  jxwition  in  regard  to  the  gross  value  of  the  jiroducw 
of  its  tillage,  but  in  value  jier  inhabitant  it  coiujiares  fairly 
well ; indeed,  some  of  the  states  show  averages  which 
surpass  those  of  many  of  the  leading  agricultural  countries. 
For  1900  the  total  value  of  agricultural  produce  estimated 
at  the  place  of  production  was  £17,000,000  sterling,  or 
about  £4,  16a.  7d.  jwr  inhabitant. 

Mineral  Production, — Australia  is  one  of  the  great 
gold  producers  of  the  world,  and  its  yield  in  1899  was 
about  £14,334,000  sterling,  and  the  total  value  of 
its  mineral  production  was  approximately  £19,663,000. 
Gold  is  found  throughout  Australia,  and  the  present 
jirusjjerity  of  the  states  is  largely  due  to  the  discoveries 
of  this  metal,  the  development  of  other  industries  being,  in 
a country  of  varied  resources,  a natural  sequence  to  tho 
acquisition  of  mineral  treasure.  From  the  date  of  its  first 
discovery,  up  to  the  close  of  1899,  gold  to  the  value  of 
£368,160,000  sterling  had  been  obtained  in  Australia. 
Victoria,  in  a jieriod  of  forty-eight  years,  contributed 
about  £254,000,000  to  this  total,  and  is  still  a large 
producer,  its  annual  yield  Wing  alxiut  736,000  ox.,  29,000 
men  being  engaged  in  the  starch  for  the  jirecious  metal. 
Queensland’s  annual  outjiut  is  705,000  oz.;  the  number  of 
men  engaged  in  gold-mining  is  10,000.  In  New  South 
W'ales  the  greatest  production  was  in  1852,  soon  after  tho 
first  discovery  of  the  jirecious  metal,  when  the  output  was 
valued  at  £2,660,946;  the  production  in  1899  was  about 
496,000  oz.,  valued  at  £1,752,000.  Until  recently  West 
Australia  was  considered  to  be  destitute  of  mineral  do- 
; jiosits  of  any  value,  but  it  Is  uow  known  that  a rich  belt 
of  mineral  country  extends  from  north  to  south.  Thu  first 
irnjwrtant  discovery  was  made  in  1882,  when  gold  was 
found  in  the  Kimberley  district ; but  it  was  not  until  a few 
years  later  that  this  rich  and  extensive  area  was  dcvelojxxl. 
In  1887  gold  was  found  in  Yilgam,  about  200  miles  east 
of  Perth.  This  was  the  first  of  the  many  rich  discoveries 
in  the  same  district  which  have  made  West  Australia 
the  chief  gold-juroducer  of  the  Australian  grouji.  At  tho 
prvseut  time  there  are  eighteen  goldfields  in  the  state, 
and  it  Is  estimated  that  over  20,000  miners  are  actively 
engaged  in  the  search  for  gold.  In  1899  the  jiroductiou 
amounted  to  1,644,000  oz.,  as  comjiared  with  30,310  oz. 
in  1891.  Of  all  the  Australian  states  South  Australia 
has  produced  the  smallest  quantity  of  gold,  the  total  out- 
put from  the  commencement  of  mining  ojiemtions  being 
valued  at  little  more  than  £2,213,000  sterling.  The 
following  table  gives  the  value  of  gold  raised  from  the 
commencement  of  mining  to  the  close  of  the  year  1899: — 

Vain*  riwluw*! 

New  South  Wales  . . 4.'4“,5 16,000 

Victoria  ....  2£4, 157,000 

Queensland  ....  47,:i3S,OuO 

South  Australia  ...  2,213,000 

West  Australia  ....  16,006,000 

The  production  of  gold,  which  bad  been  declining 
.steadily  for  many  years,  reached  the  lowest  jjoint  in  1886. 
Since  then  there  baa  been  a marked  revival  The  pro- 
duction  of  gold  in  each  state  in  1899  Is  given  below  : 
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New  South  W»V* 
Victoria  . 
Queensland  ^ . 
South  Australia 
West  Australia . 


Weight.  V*loo  of  Gold. 
Ox. 

496,106  £1,761,815 

854,600  8,418,000 

946,894  *2,838,119 

*23,123  79,041 

1,643,877  6,246,733 


Thu  following  (shows  the  number  of  miner*  at  work. 

Miners  Employed. 
. 19,300 

. 30,100 


BUte. 

New  South  Wale* 
Victoria 


Queensland  . 
South  Australia 
West  Australia 


9,800 

‘2,000 

21,000 


The  greatest  development  oi  quartz  reefing  k found  in 
Victoria,  some  of  the  mines  being  a great  depth, .There 
are  seven  mine*  in  the  liendigo  district  over  3000  feet 
deep,  and  fourteen  over  2500  feet  deep.  I n LanseU  a 180 
Mine  a depth  of  3352  feet  has  been  reached,  and  m 
Lazarus  Mine  342+  feet.  In  the  Ballarat  district  a depth 
of  2520  feet  has  been  reached  in  the  South  Star  Mine. 

Silver  has  been  discovered  in  all  the  states,  either  sUirie  or  in 
the  form  of  sulphides,  antimonial  and  arsenical  °rea^  ^ unde 
bromide,  iodide,  and  clrloro-bromidc  of  allver.aud 
lead  ores,  the  Largest  deposits  of  ths  metal  being  found  in  tbs 
lSt-mSioued  form.  The  leading  silver  mines  are  in  hew  South 
Wales,  the  returns  from  the  other  stales  being  comparntieely 
insignificant.  The  fields  of  New  South  Wales  havo  proved  to  bo 
of  immense  vslue,  the  yield  of  silver  during  1899  being JJJf 
and  the  tout  output  to  the  end  of  the  ycer  named  «2S,OM,000 
The  Broken  Hilt  field,  which  was  discovered  in  1S63,  extends  over 
2500  spare  miles  of  country,  end  has  developed  into  one  of  the 
principal  mining  cantres  of  the  world.  It  is  Mtuated  ^y  ond  the 
river  llsrling.  and  clow  to  the  boundary  between  New  South 
Wales  sud  South  Australis.  The  lodes  occur  in  Silurian  meU- 
morpbic  micaceous  schists,  intruded  by  granite,  porphyry,  sud 
dionte,  and  traversed  by  numerous  quartz  reefs,  some  of  which  are 
gold-bearing.  The  Brulcer,  Hill  lode  is  the  largest  yet  d^verod. 

It  varies  in  w-idll.  from  10  feet  to  200  feet,  and  may  b.  trscod  for 
several  mile*.  Although  indication*  of  silver -abound ^ in  all  the 
other  states,  no  fields  of  great  importance  havcyet^endui- 
covered.  Up  to  the  end  of  1699  Australia  tow  produced  to 

the  vslue  of  £29,569,000,  of  which  nearly  £28,000,000  was  obtained 
from  the  field*  of  New  South  Wales-  , , , - , 

Copper  ia  known  to  exist  in  all  the  state*,  and  has  been  mined 
extensively  in  South  Australia,  and  on  a much  smaller  scale  m 
Now  South  Wale*  and  Queensland.  The  low  quotation*  which 
have  ruled  for  a number  of  year*  have  bed  a depressing  effect  upon 
the  industrv,  and  many  mines  once  profitably  worked  have  now 
been  closed.  The  discovery  of  copper  had  a marked  effec  t on  tho 
fortune*  of  South  Australia  at  a time  when  the  young  colony  wa* 
surrounded  by  difficnltlee.  The  find  important  mine,  the  Kapunda, 
WM  opened  up  in  1842.  It  L*  estimated  that  at  one  time  2000 
ton*  were  produced  annually,  but  the  mine  wee  closed  m 1879. 
Iu  1845  the  celebrated  Burra  Burra  Mine  wan  discovered.  This 
mine  proved  to  be  verv  rich,  and  paid  £800,000  in  dividends  to 
the  original  owners.  For  a number  of  year*,  however,  the  mine 
has  been  suffered  to  remain  untouched,  as  tho  deposits  originally 
worked  were  found  to  be  depleted.  For  many  year*  the  average 
output  was  from  10,000  to  13,000  ton*  of  ore,  yielding  from  2*2  to 
23  per  cent,  of  copper.  For  the  period  of  thirty  years  during 
which  tho  mine  was  worked  the  production  of  ore  amounted  to 
234,648  tons,  equal  to  51,62*2  ton*  of  oopreer,  valued  at  £4,  < 49,924. 
Tho  Wallaroo  and  Moonta  mines,  discovered  in  1560  and 
1861,  proved  to  be  even  more  valuable  than  the  Burra  Burra, 
the  Moonta  mines  employing  at  one  time  upwards  of  1600 
hand*.  Tho  dividends  paid  by  these  mines  amounted  to  about 
£1,750,000  sterling.  The  satisfactory  price  obtained  during  recent 
years  has  enabled  renewed  attention  to  be  peid  to  copjter  mining 
in  South  Australia,  and  the  production  of  the  metal  in  1899  was 
valued  at  £406,900.  The  copper  mining  industry  in  New  South 
Wales  reached  it*  highest  point  in  1883,  when  the  production  was 
valued  at  £472,982.  The  principal  deposits  of  copper  are  found  in 
the  central  part  of  the  state  between  the  Macquarie,  Darling, 
and  Hog***  river*.  Deposit*  have  also  been  found  in  the  New 
England  and  Southern  districts,  a*  well  a*  at  Broken  Hill,  showing 
that  the  mineral  is  widely  distributed  throughout  tho  state. 
Tiie  more  important  mine*  are  those  of  Cobar,  where  tho  Great 
Cobar  Minn  produced,  in  1899,  3794  ton*  of  refined  cop|«r,  valued 
at  £265,580.  In  Northern  Queensland  copper  i*  found  throughout 
the  Cloncunry  district,  in  the  upper  basin  of  the  Star  river,  and 
the  Hcrberton  district.  The  return*  from  the  copper  fields  in  the 
Btate  are  at  present  small,  owing  to  the  lack  of  suitable  fuel  for 
smelting  purposes,  which  render*  the  economic  treatment  of  the 


ore  difficult ; the  development  of  the  mine*  is  also  greatly  retarded 
by  the  want  of  easy  and  cheaper  communication  with  Uie  coast 
In  West  Australia  copper  deposits  have  been  worked  for  mne 
vears  Very  rich  lodes  of  tho  metal  have  been  found  in  the 
Northampton,  Murvhison,  and  Champion  Bay  district*,  and  al*o 
in  tho  country  to  the  south  of  these  district*  on  tho  Irwin  nnr. 
A*  in  tho  other  copper-producing  autre,  there  ha*  ^ a revival 
of  the  industry  in  W ret  Australia,  the  production  in  1899  being 
valued  at  £36,000.  The  total  value  of  copper  predated  in 
Australia  up  to  the  end  of  1899  was  £29,402,000  .Urling. 
£*>1  936  000  having  been  obtained  in  South  Australia,  £5,019,010 
in  New  South  Wales,  and  over  £2,032,000  in  Q»een»land. 

Tin  ww  known  to  exist  m Australia 
coluiiization.  The  wealth  of  Queensland  and  the  horthcniTern- 
^ Tsouth  Australia  iu  this  mineral 

SSEitf Cain*,  “ 

>5“^, i 

a o'. 

rin  under  Ihe  liasaltic  country  ill  tlx. .extreme 
at  Trutxrfield,  Eminavilto.  T ferirr 

England.  Ths  metal  ha.  also  in 


r,uS.»4..4.  The  value  of  the  output  in 

Range*,  and  many  other  Aal%™wld  of  tin  in  Victoria  U 
1899  vros  set  down  *t,1£f°;^00‘  importance  have  l«t> 

very  small,  and  until  lately  no  r M MW  extensive  deposit* 

diSovored  ; but  towards  H's  Uttsr  .mdof 
were  roportsd  to  exist  in  the  In 

Tarwin.  In  South  Australia  l,“  ^ 6oiJTTt  Grets- 

West  Australia  the  production  froi  ^ ^ produced 

bushes  was  valued  iu  1899  at  £-*000.  ^ produetina 

in  Australia  is  about  f 100.0M  of  which  tTs^00* 

to  tho  end  of  189*  waa  Tamed  at  A1  , . ■ , Qurendsui 

wa.  obtained  in  New  South  Walm  tat  for  want  «/ 

Iron  in  distributed  throunbo  , Y ,,  unt  nroermetd. 
rapilal  for  developing  the  fields  ! ,„d  limsstms 

In  New  South  Wale,  tb.ro  ores  suitable 

in  unlimited  supply,  im|«.rtunt  d'^u(„wtt  „f  ,t«l  et  certain 
for  amelting  purpose.  I ami  for  th,  nmn  ^,  ^ wnpm,  ore. 
descriptions  abundance  of  maiguu*, . lh  gnugeng. 
are  available.  Tho  most  roughly  mtimatad 

Wallcrawang,  and  Hylstono  district*  which  ^ *c 
to  contain  in  the  aggregate  or  magnetic  iron,  the 

6,853,000  tons  of  metallic  iron.  ^ „Mrlv  allcrsweng  m 

richest  of  all  iron  ores,  is  (c,u":1  now  beta*  •»««* 

New  South  Wales.  The  proximity  of  c » dfp0«M,  shut.  « 
should  accelerate  the  development  of  the  iro  1*  ocomta 
an  average,  contain  41  |*r  cent  which 

great  abundance  in  West  Australis,  tw  tar  anibMa. 
would  be  of  euonnoM L^“S^f  'hrjfnd  to  N. • w South  Vales, 
Gocthita,  lunonitc.  and  ha-mati ^ta  a , 4 fonnatiMi  and  U® 

St  the  junction  of  the  Haw^hmw  iu  thrir  tijm 

Wianamatts  shale,  near  Nattal,  ' MlfMire  deposits 

by  their  proximity  to  coa  beds  N<«  I-  ^ ^ Sec. 

wo..  - 

iir;  i. 

sometimes  found  aj^ted ^thgoM.  W „rsr  Aruurtalr, 

principal  centre  of  this  “a,  "Sest  in  tb. 

where  the  Eleanor.  Mine,  one  tb>  « Virions Jh. 

situated.  The  or.  la  •!*>  “ f„  )890  to  S3* 

prorluetion  of  antimony  gave  produetien  has  almori 

Cut  owing  to  tho  -*{ a?^2lxfic«dnSd'TdofW^3 

ceased.  In  Queetuland  ‘he  fields  tScreasa  ««l*r« 

1891,  when  the  output  exhibited  a t ( \ ,riorf*.  the 

with  that  of  former  year.;  ^ 

prorluetion  of  the  metal  seemitols'e ^ Rrolwuroe. 
atibuitt  (sulphide  of  snlrmony)  liare  m«le  to 

in  West  Australia,  hot  no  attempt  bus  ye. 

"'iltamnth  it  known  to  exut  in  ill  the  ^“"'"^‘V'lhrre  states. 


Bismuth  is  known  to  exist  in  u J”  otlly  in  there  sunw 
to  tho  present  time  It  has  been | mj  d ^ ,h  iustralu-  1 
via.  New  South  Wales,  other  udy^Jg 

usually  found  in  aseociarirm  »J“.  “„»ted  at  KalPSS»d 

principal  mine  iu  New  South  " .rolls generally 
the  Niw  England  district  where  theoanrral  ge 
with  molvblrnum  and  gold.  , *uUaLi  deposit* 

Manganese  probably  exist*  in 


statihtics]  AUSTRALIA  801 

been  found  in  Now  South  Wales,  Victoria,  Queensland,  and  when  associated  with  silver.  In  West  Australia  the  lead  occurs 
West  Australia,  the  richest  specimens  being  found  in  New  in  the  form  of  sulphides  and  carbonates  of  great  richness,  but 
South  Wales.  Little,  however,  ha*  been  done  to  utilize*  the  the  quantity  of  silver  mixed  with  it  ia  very  small.  The  lodes  are 
deposits,  the  demands  of  the  colonial  markets  being  extremely  most  frequently  of  great  size,  containing  huge  »ia*w*  of  galena, 

limited.  The  ore  generally  occurs  in  the  form  of  oxides,  and  so  little  gangne  that  the  ore  can  very  easily  bo  div ssed  to  83 

manganitc,  and  pyrolurite,  and  contains  a high  percentage  of  or  SI  per  Cent.  The  association  of  this  metal  with  silver  in  the 
seaquioxide  of  manganese.  Broken  Hill  mines  of  New  South  Wale*  adds  very  greatly  t«  the 

Platinum  and  the  allied  compound  metal  Iridusmine  have  been  value  of  the  product.  Up  to  thu  cud  of  1809  the  quantity  of  lead 
found  in  New  South  Wales,  but  *o  far  in  inconsiderable  quantities,  ia  the  ores  raised  is  estimated  to  have  been  623,000  tons.  * 
Irtdosmine  occurs  commonly  with  gold  or  tin  in  alluvial  drift*.  Mercury  is  found  in  New  Smith  Wales  and  Queensland.  In 

The  noble  metal  Tellurium  ban  beeu  discovered  in  New  South  New  South  Walo«,  in  tho  form  of  cinnabar,  it  has  been  ducorervd 
Wales  at  Uingara  and  other  parts  of  the  northern  district*,  ns  on  the  Cudgegong  river,  near  Kylstone,  and  it  also  occurs  at 

well  ns  at  Tarsus,  <>n  the  western  line,  though  at  present  in  Bingara,  Bolfcrino,  Yulgilbsr,  and  Cooma.  In  tho  last-named 

such  minute  quantities  as  would  not  nqwv  tho  c<wt  »>(  working,  place  the  assays  of  ore  yielded  22  per  cent,  of  mercury. 

At  many  of  tho  mine*  at  Kataoorlie,  West  Australia,  large  Titanium,  of  the  varieties  known  as  octahedrite  and  brook  ite,  \% 
quantities  of  ores  of  telluride  of  gold  have  been  found  in  the  lode  found  in  alluvial  deposits  in  New  South  Wales,  in  conjunction 
formations.  with  diamonds. 

Lead  is  found  in  all  the  Australian  states,  but  is  worked  only  Wolfram  (tungstate  of  iron  and  manganese)  occurs  in  some  of 


Skkix;u  Map  of  the  Mining  Field*  or  A Turn  alia. 


tho  states,  notably  in  Now  South  \N  ales,  Victoria,  and  Queens- 
land. Scheelito,  another  variety  of  tungsten,  is  also  found  in 
Queensland.  Molybdenum,  in  the  form  of  molybdenite  (sulphide 
of  molybdenum),  is  found  in  New  South  Wales  and  Victoria, 
associated  in  tho  former  state  with  tin  and  bismuth  in  quarts 

r Zinc  ores,  in  tho  several  varieties  of  carbonates,  silicates,  oxide, 
sulphide,  and  sulphate  of  line,  have  boon  found  in  several  of  the 
Australian  states,  but  have  attracted  little  attention. 

Nickel,  »>  abundant  in  the  island  of  New  Caledonia,  has  up  to 
the  present  been  found  in  none  of  the  Australian  states  except 
Queensland.  Few  alterant*,  however,  have  been  made  to  prospect 
systematically  for  this  valuable  mineral. 

Cobalt  occurs  in  New  South  Wales  and  Victoria,  and  efforts 
have  boon  made  in  the  former  state  to  treat  the  ore,  tho  metal 
having  a high  commercial  vsluo  ; but  the  market  is  small,  andno 
attempt  has  vet  been  trade  to  produce  it  on  any  large  scale,  pie 
manganese  ores  of  the  Bathurst  district  of  Now  South  Wales  often 
contain  a small  percentage  of  cobalt,  sufficient,  indeed,  to  warrant 
further  attempts  to  work  them.  In  New  South  Walts  chromium 
is  found  in  tno  northern  portion  of  the  state,  in  the  Clarence 
and  Tamworth  district*,  and  also  near  Gumlnifni.  It  is  usually 
aeraciated  with  serpentine.  In  tho  Cumlagui  district  the  industry 


was  rapidly  becoming  a valuable  one,  hut  the  low  price  of  chrome 
has  greatly  restricted  the  output.  In  1809  tho  production  was 
valued  at  £17,000. 

Arsenic,  in  it*  well-known  and  beautiful  forms,  orpiment  and 
realgar,  is  found  in  New  South  Wales  and  Victoria.  It  usually 
occurs  in  association  with  other  mineral*  in  veins. 

The  Australian  states  have  been  bountifully  supplied  with 
mineral  fuel.  Five  distinct  varieties  of  black  coal,  of  well- 
chancterised  types,  may  be  distinguished,  and  these,  with  the  two 
extremes  of  brown  coal  or  lignite  and  anthracite,  form  a perfectly 
continuous  scries.  Brown  coal,  or  lignite,  occurs  principally 
in  Victoria.  Attempt*  have  frequently  Wb  made  to  use  the 
mineral  for  ordinary  fuel  purjswes,  but  its  inferior  quality  ha* 
prevented  it*  general  use.  Black  coal  forms  one  of  the  principal 
remnroee of  New  South  Wales;  and  in  the  other  stales  the  deposit* 
of  this  valuable  mineral  are  Mug  rapidly  developed.  Coal  of  a 
very  fair  description  was  discovered  in  the  basin  of  the  Irwin 
river,  in  Went  Australia,  a*  far  back  as  the  year  1818.  It  has 
M*n  ascertained  from  recent  explorations  that  the  area  or 
carboniferous  formation  in  that  state  extends  from  tho  Jrwin 
northwards  to  tho  Gascoyne  river,  about  300  mile*,  and  probably 
all  the  way  to  the  Kimberley  district  The  most  miportan 
discovery  of  coal  in  the  state,  so  far,  is  that  made  iu  tho  l»d  ol 
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the  Collie  river,  near  Banbury,  to  the  south  of  Perth.  The  coal 
has  been  treated  and  found  to  be  of  good  quality,  and  there  are 
grounds  for  supponing  that  there  are  260,000,000  tons  in  tho  held. 
Dr  Jack,  late  Government  geologist  of  Queensland,  considers  the 
extent  of  the  coal-fields  of  that  state  to  be  practically  unlimited, 
and  is  of  opinion  that  the  Carboniferous  formations  extend  to  a 
considerable  distance  under  the  Great  Western  Plains.  It  is 
roughly  estimated  that  the  Coal  Measures  at  present  practically 
explored  extend  over  an  arm  of  about  24,000  square  miles.  Coal- 
mining is  an  established  industry  in  Queensland,  and  is  progressing 
satisfactorily.  Tho  mines,  however,  are  situated  too  far  from  the 
coast  to  permit  of  serious  competition  with  Newcastle  in  an  export 
trade,  and  the  output  is  practically  restricted  to  supplying  local 
requirements.  New  South  Wales  still  exjiorte  coal  to  Queensland. 
The  production  of  the  state  is  about  400,000  tonB  a year,  three- 
fuurtlis  of  which  is  obtained  in  the  Ipawtch  district.  The  coal- 
fields of  New  South  Wales  are  situated  m three  distinct  regions — 
the  northern,  southern,  and  western  districts.  The  first  of  these 
comprises  chiefly  the  mines  of  the  Hunter  river  districts ; the 
second  include*  tho  lllawam  district,  and,  generally,  the  coastal 
regions  to  the  south  of  Sydney,  together  with  Denims,  on  the 
table-land  ; and  the  third  consist*  of  tho  mountainous  regions  on 
tho  Great  Western  Railway,  and  extends  as  far  as  Dubbo.  The 
total  area  of  the  Carboniferous  strata  of  New  South  Wales  is 
estimated  at  23,950  square  miles.  The  seams  vary  in  thickness. 
One  of  tl»  richest  lias  been  found  at  Greta  in  the  Hunter  river 
district ; it  coutainB  an  average  thickness  of  41  feet  of  clean  coal, 
and  the  quantity  underlying  each  acre  of  ground  has  Wen  com- 
puted to  Lm>  &J./00  tons.  Tho  coal  mines  in  New  South  Wales 
give  employment  to  10,340  persons,  of  whom  8220  nr«  employed 
underground  and  2120  above  ground,  and  the  annual  production 
is  about  4,700,000  tons.  Black  coal  has  been  discovered  in 
Victoria,  ami  about  250,000  tons  are  now  being  raised.  The 
principal  collieries  in  tho  state  are  the  Outtriin  Howitt,  the  Cool 
Creek  Proprietary,  and  the  Jumbtmna.  In  South  Australia,  at 
Leigh's  Creek,  north  of  Port  Augusta,  oo*1-1m*In  have  been  dis- 
covered. The  quantity  of  coal  extracted  annually  in  Australia  has 
now  reached  6,250,000  tonB,  the  estimated  production  of  each  state 
up  to  the  end  of  1899  being  as  follows  ; — 

Too*. 

New  South  Wales  . ♦ , . 86,000,000 

Victoria 1,500,000 

Queensland 6,700,000 

This  industry  gave  direct  employment  in  and  about  the  mines  to 
the  following  numbers  of  persons  in  the  several  states 


New  South  Wales 
Victoria  . 
Queensland 


Miner*. 

10,340 

900 

1,100 


Kerosene  shale  (torbanite)  is  found  in  several  parts  of  New 
•South  Wale*.  It  is  a species  of  cannel  coal,  sotuewiiut  similar  to 
the  Boghead  mineral  of  Scotland,  but  yielding  a much  larger 
peroentage  of  volatile  hydro-carbon  than  the  Scottish  mineral. 
The  richest  quality  yields  about  100  to  130  gallons  of  crude  oil  per 
ton,  or  17,000  to  18,000  cubic  feet  of  gas,  with  an  illumiuating 
power  of  35  to  40  siHinn  candles,  when  gas  only  is  extracted  from 
the  shale.  From  the  year  1865,  wliea  tnc  mines  were  first  opened, 
to  the  end  of  1899,  the  quantity  of  kerowene  shale  raised  has 
amounted  to  996,000  tons,  valued  at  £1,908,000. 

Large  deposits  of  alum  occur  clow  to  the  village  of  Bullndelah, 
HO  miles  from  Port  Stephens,  New  South  Wales.  It  is  said  to 
yield  well,  and  a quantity  of  the  manufacture*!  alum  is  sent  to 
Sydney  for  local  consumption.  Marble  is  found  in  many  parts  of 
New  South  Wales  and  South  Australia.  Kaolin,  fire-clays,  and 
brick -clays  are  common  to  all  th * states.  Except  in  the  vicinity 
of  cities  and  township*,  however,  little  umi  lias  been  made  of  the 
abundant  deposits  of  clay.  Kaolin,  or  porcelain  clay,  although 
capable  of  application  to  commercial  purpose*,  has  not' as  yet  been 
utilized  to  any  extent,  although  found  in  several  places  in  New 
.South  Wales  ami  in  West  Australia. 

Asbestos  ho*  been  found  in  New  South  Wales  in  the  Gundagai, 
1U; hurst,  ami  Broken  Hill  districts— in  tho  last-mentioned  district 
in  considerable  quantities.  Several  specimens  of  very  fair  quality 
have  also  boon  met  with  in  West  Australia. 

Many  description.  of  f.n»  an<l  f.m  .tone  have  boon  diteoreml 
!"  v.riolu  I»rU  of  tlie  Au»tr»li»n  «Utra.  but  nvatemMfa  Much 
iT.  1 |Tincij„lly for  tho  diamond  .nd  tbo  nold,  on.!, 

limmond.  *»  found  in  .11  th.  .lot™ ; but  only  in  New  .Houth 

drift!!  “t!  *°y  «t«npu  to  .oi  th.  di..m.nd 

drift.  Th,  be*  of  th.  New  South  Wntw  diamond,  ar, 

SmTuT'l  *hil"  th*"  th"  s,'uUl  African  diamond., 
alum,  700  men  hnd  con.Unt  .nip^n*"'  OtW^^ 


stones,  including  the  topphire,  emerald,  oriental  emerald,  ruby, 
opal,  amethyst,  garnet,  chrysolite,  topaz,  cairngorm,  onyx,  ritcon, 
Ac.,  have  been  found  in  the  gold  and  tin-beams  drifts  and  river 
gravel*  in  numerous  localities  throughout  tho  Mates.  The 
sapphire  is  found  in  all  the  state*,  principally  in  the  neighbour- 
bwxi  of  Beech  worth,  Victoria.  Tho  oriental  tons*  lias  been  found 
in  New  South  Wales.  Oriental  amethysts  also  have  bran  found  in 
that  state,  and  tho  ruby  has  been  found  in  Queensland,  ss  aril  a* 
in  New  South  Wale*.  Turquoises  have  been  found  near  Wan  gar- 
otta,  in  Victoria,  and  mining  operation*  are  being  carried  oa  iu 
that  state.  Chryao beryls  have  Wu  found  in  New  South  Wales ; 
spinel  rubies  in  New  South  Wales  and  Victoria ; and  white  topaz 
in  all  the  atates.  Chalcedony,  camel  is  n,  onyx,  and  rats  eye* 
arc  found  in  New  South  Wale* ; and  it  is  probable  that  they  am 
also  to  be  met  with  in  the  other  states,  particularly  in  Qtimw- 
land.  Zircon,  tourmaline,  garnet,  and  other  precious  stones  of 
little  commercial  value  are  found  throughout  Australia. 

Commrrc*,  — -Thu  shipping  trade  lias  expanded  very  greatly  mice 
1871.  In  that  year  the  tonnage  entered  in  all  the  porta  of 
Australia  was  only  1,679,700  Iona;  in  1899  it  was  upwards  of 
9,998,000  tons.  These  furors*  must  be  taken  with  qualification,  a* 
f many  of  the  steamers  trading  between  Euro|*  and  Australia  call  at 
the  principal  ports  of  Wc*t  Australia,  South  Australia,  Victoria, 
ami  New  South  Wales,  and  arc  set  down  in  the  return  a*  entered 
at  all  these  ports,  oo  that  the  total  tonnage  L exaggerated ; bet 
when  every  allowance  is  made  on  this  score,  it  will  lie  found  tbit 
Australia  required  nearly  *ix  tiroes  as  much  shipping  in  1199  to 
cam*  it*  trade  as  it  did  in  1870.  The  value  of  go«L  imported  info 
the  various  states  in  1899  was  £61,801,076  ; in  1891,  £«,«», 225 ; 
in  1881,  £44,094,588;  and  in  1871,  £26.195,760;  and  the  ei- 
vK>’-ts  during  the  same  period  wore— 1899,  £74,488,<92;  1891. 
£.11,698,032;  1881,  £41,111,798;  1871,  £38,880,781  Tbf  m- 
t torts  in  1699  represent  £17, 11s.  Od.  and  tho  exports  £21,  3*.  Id. 
per  inhabitant.  These  figure*,  however,  refer  to  the  gross  trade ; 
to  arrive  at  t ho  t rode  with  countries  outside  Aiutraliaacwisideutuc 
reduction  will  have  to  be  made,  as  the  value  of  re-exports  in 
was  approximately  £18.636,000,  equal  to  £5,  5a  10d.  \*r  inhabit- 
ant;  in  that  year  the  not  imports  amounted  to  M »3“*P*r 
inhabitant,  ami  the  net  exports  to  £15,  17*.  3d.  The  bulk  of  tbs 
Australian  trade  is  in  British  hands,  about  35  per  cent  of  the  i»- 
porta  arc  from  Great  Britain  and  about  the  name  proportion  ot  the 
export*  are  sent  to  that  country.  Australia  has  long  n » 
favourite  place  for  British  investments,  and  under  normal  con- 
dition* the  exports  should  exceed  the  imports  to  the  extent  o a.vQ 
£10,000,000  or  £1 1,000,000 sterling,  which  w the  amount  ot 
derived  from  British  investments  in  Australia ; but  a.  the  J uw 
Governments  arc  constantly  adding  some  tiling  to  their  indebted!** 
and  capital  is  still  being  sent  to  Australia  for inrwt^WJ 
excess  of  exports  rarely  equals  the  amount  named.  Th  1 “Q 
items  of  export  are  wool,  skins,  tallow,  frozen 

beef,  preserved  mwite,  butter,  and  other  articles  of  paste  J . 

timber,  wheat,  flour,  and  fruits ; gold,  silver,  lead,  ‘ 

other  metals.  Th*  weight  of  wool  exported  was  4>8,i 83,000 
which  is  le*a  by  100,000,000  lb  than  the  export  in ^ some J«ri 
years,  the  falling-off  being  due  to  the  effects  of  the  J7 
which  have  prevailed  throughout  Australia  for  Beany  J 

Rail imyr.— A1  moat  the  whole  of  the  railway 
am  the  property  of  the  state  Governments,  and in  w<w 

structcd  and  equipped  wholly  by  borrowed  cap*1"- 
on  the  30th  Juno  1900,  12,448  mile*  open  for  traffic. 
£118,483,048  had  been  expended,  The  railways  ^ 

cot  gouges,  the  standard  narrow  gaug*°f  4teet  I 
prevailing  only  in  New  South  Wale*; 
is  5 feet  3 inches:  in  South  Australia  5 ftrt  . q'^ing 
fret  6 inches,  and  in  the  other  states  3 feet ; 8 t^, 

the  year  1900,  the  gross  earnings  amounted  te  AW"  'toll  the 
working  exitenseB,  exclusive  of  interest,  l 3.3  r 

net  earning*  £3,930,029;  the  latter  figure  reprami its  »t 

cent,  ujion  the  capital  expended  upon  construction  atnl  \ 

In  two  of  the  stated  E*w  South  Wok.  ^SouteA**  v* 
th.  r»ilw*yB  yield  more  Om  tho  wto  !^clio„;  iu 
Government  on  the  money  borrowed  for  th  n ^n^jind  2* 7, 

Victoria  the  return  is  equal  to  2-8  tier  cent.,  *»  . Auitralri 

New  South  Wales  3-6,  West  Austral*  \(  th#  kttef 

ivrurwr  8’9  per  cent.,  but  in  the  Northern  Tt  7 ju—  rr 
colony  the  working  expenses  haveexccjrfod  11 "J*?  f train  mil* 

since  the  railways  were  constructed.  Tlie  c Linings,  sad 

vary’  greatly  ; but  for  nil  the  lines  the  average  making 

the  working  expenses  about  throe  slii.ling*  am  m[|e>  The 

the  net  earnings  two  shillings  and 1 sixpence  pe  ^ 4,) 

ratio  of  receipts  from  coaching  traffic  to  totu  i ^ 


tin,  wwd 


per  cent.,  which  is  somewhat  less  than  ill  the  thcnucl”*!  ^ 
the  proportion  varies  greatly  amongst  W j t0  the 

more  denw]y-|x>pulated  states  approochuig  . . an3uUnta  te 
British  standard.  Tlie  tonnage  of  goods  ,iJrant  vrbich 
about  13,091,000  tons,  or  over  3 ‘7  tons  * 4t  pv 
must  bo  considered  fairly  Urge,  cspeciaUy 
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portion  of  tlie  tonnage  consist*  of  minerals  on  which  there  ia 
usually  a low  freightage.  Excluding  coal  lines  and  other  lines 
not  o|wn  to  general  traffic,  the  length  of  railway*  in  private 
hands  is  only  382  milea,  or  about  3 per  cent,  of  the'  total  mileage 
Of  this  length,  277  miles  are  in  West  Australia.  Tho 
divergence  of  policy  of  that  state  from  that  pursued  by  tho  other 
******  caused  by  the  inability  of  the  Government  to  con- 
struct lines,  when  the  extensiou  of  the  railway  system  was  urgently 
needed  in  the  interests  of  settlement.  Private  enterprise  was 
therefore  encouraged  by  liberal  grants  of  land  to  undertake  the 
work  of  construction  ; but  the  changed  conditions  of  the  state 
have  now  altered  the  state  policy,  and  the  Government  have  already 
acquired  one  of  the  two  trunk  lines  constructed  by  private  enter- 
prise, and  it  is  not  likely  that  any  further  concessions  in  regard  to 
railway  construction  will  bo  granted  to  private  persons. 

Paatg  and  TtUtjrnpht. — The  postal  and  telegraphic  facilities 
offered  by  the  various  states  are  very  considerable.  There  are 
some  5800  post  offices  supported  by  the  different  Governments,  or 
about  one  office  to  every  600  persons.  The  letters  carried  amount 
to  about  54  per  bead,  the  newiMpati  to  27  per  head,  and  the 
packets  to  10  per  head.  The  length  of  telegraph  lines  in  use  is 
42,200  milea,  and  the  length  of  wire  about  2j  trines  that  distance. 
In  1890  there  were  about  7,745,000  telegraphic  messages  sent, 
which  gives  an  average  of  two  messages  per  inhabitant.  The  postal 
service#  and  the  telegraphs  are  administered  by  the  Federal  Govern- 
ment 

Banking. — Depositors  in  Savings  Banks  number  about  one- fourth 
of  the  whole  population.  In  June  1900  the  sum  deposited  was 
.£27,111,380  to  the  credit  of  851,000  persona.  In  tlie  ordinary 
hanks  the  amount  on  deposit  w&s  £86,959,208,  of  which 
£50,562,108  bore  interest.  In  1871  the  deposits  in  the  Savings 
Banks  amounted  to  £3.003,393  ; in  1881,  £7,524,186  ; in  1891, 
£14,982,175  ; and  in  1899,  £27,111,380. 

Rscsnt  History. 

The  history  of  Australia  since  1873  is  mainly  comprised 
in  its  industrial  progress,  for,  with  the  exception  of  the 
advent  of  the  Labour  party  and  tho  Federation  Government, 
there  have  been  no  occurrences  of  such  jiolitical  import- 
ance as  to  call  for  s|tccial  mention.  The  four  eastern 
states  had  the  |»rivilege  of  responsible  government 
hestowed  on  them  at  various  dates  between  1855  and 
1 860.  After  the  establishment  of  responsible  government 
the  main  questions  at  issue  were  the  secular  as  opposed 
to  the  religious  system  of  public  instruction,  protection  as 
opposed  to  a revenue  tariff,  vote  by  ballot,  manhood 
suffrage,  abolition  of  trans|>ortation  and  assignment  of 
convicts,  and  free  selection  of  lands  before  survey  ; these, 
and  indeed  all  the  great  questions  U|xjh  which  the  country 
was  divided,  were  settled  before  the  year  1873.  With 
the  disposal  of  these  important  problems,  politics  in 
Australia  became  a struggle  for  office  between  men  whose  l 
political  principles  were  very  much  alike,  and  the  tenure  j 
of  j >ower  enjoyed  by  the  various  Governments  did  not 
de|iend  u(K>n  the  principles  of  administration  so  much  as  , 
upon  the  personal  fitness  of  the  head  of  the  ministry,  and  ' 
the  acceptability  of  his  miuistry  to  the  members  of  the 
more  popular  branch  of  the  legislature.  For  the  most 
I»rt,  therefore,  the  history  of  tho  colonies  is  a catalogue 
of  their  domestic  events,  such  a thing  as  a foreign  policy 
being  quite  unknown.  The  leading  politicians  of  all  the 
states  have  felt  the  cramping  effects  of  mere  domestic 
legislation,  albeit  on  the  proper  direction  of  such  legislation 
de(>ends  the  well-being  of  the  people,  and  to  this  sense  of 
the  limitations  of  local  j ml  i tics  is  due,  as  much  as  to  any- 
thing else,  the  movement  towards  federation,  now  happily 
consummated. 

Taking  the  states  as  a whole,  agrarian  legislation  has 
been  the  most  important  subject  that  has  engrossed  the 
attention  of  their  parliaments,  and  every  state 
has  been  more  or  less  engaged  in  tinkering  with 
its  land  laws.  The  main  object  of  all  such 
legislation  is  to  secure  tho  residence  of  the  owners  on  tho 
land.  The  object  of  settlers,  however,  in  a great  many, 
perhaps  in  tho  majority  of  instances,  is  to  dispose  of  their 
holdings  as  soon  as  possible  after  the  requirements  of  the 
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law  have  been  complied  with,  and  to  avoid  j»ermanent 
settlement.  This  has  greatly  facilitated  the  formation  of 
large  estates  devoted  chiefly  to  grazing  purposes,  contrary 
to  the  policy  of  tho  legislature,  which  has  everywhere 
sought  to  encourage  tillage,  or  tillage  joined  to  stock 
rearing,  and  to  discourage  large  holdings.  The  imijortance 
of  the  land  question  is  so  great  that  it  is  hardly  an 
exaggeration  to  say  that  it  is  usual  for  every'  parliament 
of  Australia  to  have  before  it  a proposal  to  alter  or  amend 
its  land  laws.  Since  1870  there  have  been  four  radical 
changes  made  in  New  South  Wales.  In  Victoria  the  law 
has  been  altered  five  times,  ami  in  Queensland  and  South 
Australia  six  times.  Apart  from  the  settlement  of  agrariai* 
questions,  recent  Australian  politics  have  concerned  them 
selves  with  the  prevention  or  regulation  of  the  influx  of 
coloured  races,  the  prevention  or  settlement  of  labour  dis- 
putes, an<l  federation.  The  agitation  against  the  influx 
of  Chinese  commenced  very  soon  after  the  gold  discoveries, 
the  European  miners  objecting  strongly'  to  the  presence  of 
those  aliens  upon  the  diggings.  The  allegations  made 
concerning  the  Chinese  really  amounted  to  a charge  of 
undue  industry.  The  Chinese  were  hard-working  and  had 
the  usual  fortune  attending  those  who  work  hard.  They 
spent  little  on  drink  or  with  the  storekeepers, 
and  were,  therefore,  by  no  means  [lopular.  As  Ck,ac** 
early  as  1860  there  hod  been  disturbances  of  a *®**</®*' 
serious  character,  and  the  Chinese  were  chased  off  the 
goldfields  of  New  South  Wales,  serious  riots  occurring  at 
Lambing  Flat,  on  the  Burraugong  goldfield.  The  Chinese 
difficulty,  so  far  as  the  mining  population  was  concerned, 
was  solved  by  the  exhaustion  of  the  extensive  alluvial 
deposits ; the  miners’  prejudice  against  the  race,  however, 
still  exists,  though  they  are  no  longer  serious  competitors, 
and  the  laws  of  some  of  the  states  forbid  any  Chinese 
to  engage  in  mining  without  the  express  authority  in 
writing  of  the  Minister  of  Mines,  The  nearness  of 
China  to  Australia  has  always  appeared  to  the  Australian 
democracy  as  a menace  to  the  integrity  of  tho  white 
settlements ; and  at  the  many  conferences  of  representa- 
tives from  the  various  states,  called  to  discuss  mat  tern 
of  general  concern,  the  Chinese  question  has  always  held 
a prominent  place,  but  the  absence  of  any  federal 
authority  has  made  common  action  difficult.  In  1888 
the  last  important  conference  on  the  Chinese  question  was 
held  in  Sydney  and  attended  by  delegates  from  all  the 
states.  Previously  to  the  meeting  of  the  conference  there 
had  been  a great  deal  of  discussion  in  regard  to  the  influx 
of  Chinese,  and  such  influx  was  on  all  sides  agreed  to  be 
a growing  danger.  The  conference,  therefore,  merely 
expressed  the  public  sentiment  when  it  resolved  that, 
although  it  was  not  advisable  to  prohibit  altogether  this 
class  of  immigration,  it  was  necessary  in  the  public 
interests  that  the  number  of  Chinese  privileged  to  land 
should  be  so  limited  as  to  prevent  the  people  of  that  race 
from  ever  becoming  an  important  element  in  the  com- 
munity. The  New'  South  Wales  parliament  was  considering 
a Chinese  Exclusion  Bill  w'hen  the  conference  of  1888  was 
summoned,  and  ultimately  jossed  a law  w'hich  in  some 
respects  went  much  beyond  the  agreement  arrived  at. 
Under  the  New  South  Wales  law  masters  of  vessels  arc  for- 
bidden, under  a heavy  penalty,  to  bring  to  the  colony  more 
than  one  Chinese  to  every  300  tons,  and  a poll-tax  of  XI 00 
is  charged  on  every  Chinese  landing.  In  Victoria,  Queens- 
land, and  South  Australia  no  poll-tax  is  imi»o.sed,  but 
masters  of  vessels  may  bring  only  one  Chinese  to  ever)' 
500  tons  burden.  West  Australian  legislation  was  until 
recently  similar  to  that  of  tho  three  last-named  states, 
but  has  now  been  superseded  by  the  Coloured  Immigrants 
Restriction  Act.  Tasmania  allows  one  Chinese  jossenger 
to  every  100  tons,  and  imposes  a poll-tax  of  X10.  These 
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stringent  regulations  have  hud  the  effect  of  greatly  re- 
stricting the  influx  of  Chinese,  but  in  spite  of  nil  pro- 
cautions  there  is  still  sonic  immigration.  The  oi  ly  other 
alien  race  present  in  large  numbers  in  Australia  arc  the 
Polynesians  in  Queensland,  where  they  number  al»out 
9000.  Of  late  years  there  has  been  an  influx  of  Hindoos 
and  other  Eastern  races,  sufficiently  large  to  cuuse  a feeling 
of  uneasiness  amongst  the  colonists ; and  in  -some  of  the 
states  the  evil  lias  been  dealt  with  by  parliament,  and 
restrictive  legislation  has  been  passed  which  meted  out  to 
these  immigrants  somewhat  similar  treatment  to  that 
accorded  to  the  Chinese.  But  a very  large  proportion  of 
.the  Asiatics,  whose  entrance  into  the  colonies  it  was 
desired  to  stop,  were  British  subjects,  and  the  Imperial 
Government  refused  to  sanction  any  measure  directly  pro- 
hibiting in  plain  terms  the  movement  of  British  subjects 
from  one  part  of  the  empire  to  another.  Eventually,  the 
difficulty  was  overcome  by  the  application  of  an  educational 
test  to  the  coloured  races  seeking  admission  to  the  states, 
whereby  they  are  required  to  write  out  in  some  European 
language  an  application  for  permission  to  enter  the  colony 
in  which  they  projiose  to  reside.  This  provision  is  taken 
from  an  Act  in  operation  iiv  Natal,  which  is  said  to 
have  been  effectual  in  preventing  an  undue  influx  of 
Asiatics.  An  Act  applying  the  educational  test  hits  been 
in  force  in  West  Australia  since  the  beginning  of  1898; 
more  recently  a similar  Act  was  passed  in  New  South 
Wales,  while  the  other  states  have  analogous  legislation  iu 
operation.  The  agitation  which  this  restrictive  legislation 
caused  was  promoted  ami  kept  alive  almost  entirely  by 
the  trades  unions,  and  was  the  first  legislative  triumph 
of  the  Labour  party,  albeit  that  party  was  not  at  the  time 
directly  represented  in  parliament. 

The  Labour  movement  in  Australia  may  be  traced  back 
to  the  early  days  when  tranjq  nutation  was  in  vogue,  and 
Labour  >mn“8mnt  an<l  the  time-expired  convict 

movement,  to  the  coin)  tetit  ion  of  the  bond 

labourer.  The  great  object  of  these  early 
struggles  being  attained,  Luliour  directed  its  attention 
mainly  to  securing  shorter  hours.  It  was  aided  very 
materially  by  the  dearth  of  workers  consequent  on  the  gold 
discoveries,  when  every  man  could  command  his  own 
price.  When  the  excitement  consequent  on  the  gold  finds 
had  subsided,  there  was  a considerable  reaction  against 
the  claims  of  Labour,  and  this  was  greatly  helped  by  the 
congested  state  of  the  labour  market ; but  the  principle  of 
an  eight  hours  day  made  progress,  and  was  conceded  in 
several  trades.  In  the  early  years  of  the  ’seventies  the 
colonies  entered  U|*>n  an  era  of  Well-being,  and  for  about 
twelve  years  every  man,  willing  to  work  and  capable  of 
exerting  himself,  readily  found  employment.  Thu  Lalxmr 
unions  were  able  to  secure  in  the.se  years  many  concessions 
l>oth  as  to  hours  and  wages.  In  1873  there  was  an 
important  rise  in  wages,  in  the  following  year  there  was  a 
further  advance,  and  another  in  1876;  but  in  1877  wages 
fell  back  a little,  though  not  below  the  rate  of  1874.  In 
1882  there  was  a very  imjiortant  advance  in  wages ; 
carjientera  received  1 la.  a day,  bricklayers  12s.  6d.,  stone- 
masons 11s.  6d.f  plasterers  12s.,  painters  1 Is.,  black- 
smiths 10s.,  ami  navvies  and  general  labourers  8s.,  and 
work  was  very  plentiful.  For  five  years  these  high  wages 
ruled;  but  in  1886  there  was  a sharp  fall,  though  wages 
still  remained  very  good.  In  1888  there  was  an  advance, 
and  again  in  18H9.  Tn  1*00  matters  were  on  the  eve  of 
a great  change  and  wages  fell,  in  most  cases  to  a iioint  20 
per  cent.  Mow  the  rates  of  1885.  In  1893  came  the 

wJr'T  Jli.gTC*t  *:estriction  “ tnide.  Almost  the 
first  effect  of  this  restriction  was  a reduction  in  wages, 
which  touched  their  lowest  in  1895,  and  fell  to  a point 
below  that  of  any  year  since  1850.  Since  then  there  has 


been  a marked  recovery,  and  wages  stood  in  1900  at 
about  the  same  level  as  in  1873.  During  the  whole 
period  from  1873  onwards,  prices,  other  than  of  labour, 
have  been  steadily  tending  downwards,  to  that  the  cost  of 
living  in  1900  was  much  below  that  of  1873.  Taking 
everything  into  consideration  the  reduction  was,  peduqn, 
not  less  than  40  j>er  cent.,  so  tliat  though  the  nominal  or 
money  wages  in  1873  and  1900  were  the  same,  the  actual 
wages  were  much  higher  in  the  latter  year.  Much  of  the 
improvement  in  the  lot  of  the  wage-earners  has  been  due 
to  the  Labour  organisations,  yet  so  late  oh  1881  these 
organizations  were  of  so  little  account,  politically,  that 
when  the  law  relating  to  trades  unions  wan  passed  in  New 
South  Wales,  the  English  law  was  followed,  and  it  was 
simply  enacted  that  the  purposes  of  any  trades  anion 
shall  not  be  deemed  unlawful  (so  as  to  render  a memto 
liable  to  criminal  prosecution  for  conspiracy  or  otherwise) 
merely  by  reason  that  they  arc  in  restraint  of  trade. 
After  the  year  1884  Labour  troubles  became  very  frequent, 
the  New  South  Wales  coal  miners  in  particular  being  at 
war  with  the  colliery  owners  during  the  greater  part  of 
the  six  years  intervening  between  then  and  what  is  called 
the  Great  Strike.  The  strong  downward  tendency  of 
prices  made  a reduction  of  wages  imperative ; hut  the 
labouring  classes  failed  to  recognize  any  such  necessity, 
and  strongly  resented  any  reductions  proposed  hy 
employers.  It  w as  bard  indeed  for  a carter  drawing  coal 
to  a gasworks  to  recognize  the  necessity  which  compelled 
a reduction  in  his  wages  btenn  wool  had  fallen  20  ]*r 
cent.  Nor  were  other  labourers  more  nearly  connected 
with  the  producing  interests,  satisfied  with  a reduction  of 
wages  because  produce  had  fallen  in  price  all  round.  1 p 
to  1889  wages  held  their  ground,  although  work  hud 
become  more  difficult  to  obtain,  and  some  ^ 0rMt 
industries  were  being  carried  on  without  any  StrfUot 
profit.  It  was  at  such  an  inopportune  time 
that  the  mast  extensive  combination  of  Lalxmr 
yet  brought  into  action  against  capital  formulated  iu 
demands.  It  is  possible  that  the  London  dockers  am 
was  not  without  its  influence  on  the  mwds  ol  toe 
Australian  Labour  leaders.  That  strike  had  l*cen  h * ra 
helped  by  the  Australian  unions,  and  it  was  confidently 
predicted  that,  as  the  Australian  workers  were  mure 
effectively  organized  than  the  English  unions,  a com 
spouding  success  would  result  from  their  course  of  action. 
A strike  of  the  Newcastle  miners,  after  Inst ing  twcntynine 
weeks,  came  to  an  end  in  .January  1 890,  and  through'’ 
rest  of  the  year  there  was  great  unrest  in  labour  c»rc  ■ 
On  6th  Septemlwr  the  silver  mines  closed  down,  vm 
week  later  a conference  of  employers  issued  a h**1*!  , 
which  was  met  next  day  by  a counter-manifesto  oJ  tat 
Intercolonial  Labour  Conference,  and  almost  imm<*  • 
i afterwards  by  the  calling  out  of  40,000  men.  10 

chosen  for  the  strike  was  the  height  of  the  woo  * 
when  u cessation  of  work  would  be  attended 
maximum  of  inconvenience.  Sydney  was  t »e  ” . . 

the  disturbance,  and  the  city  was  in  a state  o i . 
siege,  feeling  running  to  < longerons  extremes.  ^ ^ 

scenes  occurred  both  in  Sydney  and  on  the  coa  , ^ 
a large  number  of  special  constables  were 0A  qaq 
Government  Towards  the  end  of  October  *NjW 
shearers  were  called  out,  and  many  o e . 
principally  concerned  with  the  handling  ^ 
of  wool,  joined  the  ranks  of  the  strikers,  wi  1 « ot 
that  the  maritime  and  pastoral  industries  ^ 

the  whole  of  Australia  were  most  injurious  y ^ ^ u ;n 


The  Gnat  Strike,  a*  it  wi  cellcJ,  termtnattri  <* 
November  1890,  the  employers  gaining  » . 

The  colonies  wire,  however,  to  have  other  and 
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all  mean*  for  settling  industrial  disputes  strikes  are,  on 
the  whole,  the  most  disastrous  tint  it  can  adopt. 
The  strikes  of  the  years  1890  and  1892  are  just  as 
important  on  account  of  their  political  consequences  as 
from  the  direct  gains  or  lasses  involved. 

As  one  result  of  the  strike  of  1890  a movement  was  set 
afoot  by  a numl>cr  of  enthusiasts,  more  visionary  than 
PoU  i / h®8  routed  in  a measure  of  more 

coale?  or  *es8  twister.  Thu*  was  the  planting  of  a 
queoLem.  colony  of  communistic  Australians  in  Houtli 
America.  After  much  negotiation  the  leader, 
Mr  William  Lane,  a Brisbane  journalist,  decided  on 
Paraguay,  and  lie  tramjMxl  across  the  continent,  preaching 
a new  crusade,  and  gathering  in  funds  and  recruits  in  his 
progress.  On  the  16th  of  July  1893  the  first  little  army 
of  “N  ew  Australians  ” left  Sydney  in  the  Royal  Tar, 
which  arrived  at  Monte  Video  on  the  31st  of  August. 
Other  consignments  of  intending  settlers  in  “New 
Australia”  followed;  but  though  the  settlement  is  still  in 
existence  it  has  completely  failed  to  realize  the  impracti- 
cable ideals  of  its  original  members.  The  Queensland 
Government  has  assisted  some  of  the  disillusioned  to 
escape  from  the  paradise  which  has  proved  a prison  ; sonic 
managed  to  get  away  on  their  own  account ; and  those 
that  have  remained  have  split  into  as  many  settlements 
almost  as  there  are  settlers.  Another  effect  of  the  Great 
Strike  was  in  a more  practical  direction.  New  South 
Wales  was  the  first  country  which  endeavoured  to  settle 
its  labour  grievances  through  the  ballot-box  and  to  send  a 
great  party  to  parliament  as  the  direct  representation  of 
Labour,  pledged  to  obtain  through  legislation  what  it  was 
unable  to  obtain  by  strikes  and  physical  force.  The 
principle  of  one-man  one -vote  had  been  persistently 
advocated  without  arousing  any  special  parliamentary  or 
public  enthusiasm  until  the  meeting  of  the  Federal  Con- 
vention in  1891.  The  convention  was  attended  by  Sir 
George  Grey,  who  was  publicly  welcomed  to  the  colony 
by  New  Zealanders  resident  in  Sydney,  and  by*  other 
admirers,  and  his  reception  was  an  absolute  ovation.  He 
eloquently  and  persistently  advocated  the  principle  of 
one-man  one-vote  as  the  bed-rock  of  all  democratic 
reform.  This  subsequently  formed  the  first  plank  of  the 
Labour  platform.  Several  attempts  had  ljeen  mode  by 
individuals  lielongiiig  to  the  Labour  party  to 
Sou/fi  ®irter  the  New  South  Wales  jwrliament,  but 
Wales.  ^ was  not  until  1891  that  the  occurrence 

of  a general  election  gave  the  party  the 
looked -for  opportunity  for  concerted  action.  The  re- 
sults of  the  election  came  as  a complete  surprise  to 
the  majority  of  the  community.  The  Labour  party  j 
captured  35  scats  out  of  a House  of  1 25  members ; and  as 
the  old  parties  almost,  equally  divided  the  remaining  seats, 
and  a fusion  was  impossible,  the  Labour  representatives 
dominated  the  situation.  It  was  not  long,  however,  before 
the  | tarty  itself  became  divided  on  the  fiscal  question  ; and 
a Protectionist  Government  coming  into  power,  about  half 
the  Labour  members  gave  it  consistent  support  and  enabled 
it  to  maintain  office  for  alfout  three  years,  the  Jiarty  as  a 
political  unit  being  thus  destroyed.  The  events  of  these 
three  years  taught  the  Labour  leaders  that  a parliament- 
ary party  was  of  little  practical  influence  unless  it  was 
able  to  cast  on  all  important  occasions  a solid  vote,  and  to 
meet  the  cast*  a new  method  was  devised.  The  jiarty 
therefore  determined  that  they  would  refuse  to  support 
any  person  standing  in  the  Labour  interests  who  refused  to 
pledge  himself  to  vote  on  all  occasions  in  such  way  as  the 
majority  of  the  party  might  decide  to  lie  expedient. 
This  was  called  the  44  solidarity  pledge,”  and,  united  under 
its  sanction,  what  was  left  of  the  Labour  party  contested 
the  general  election  of  1894.  The  result  was  a defeat,  ! 


their  numlicrs  being  reduced  from  39  to  19  ; but  a signal 
triumph  was  won  for  solidarity.  Very  few  of  the  mem- 
bers who  refused  to  take  the  pledge  were  returned,  and 
the  adherents  of  the  united  Jfftrty  were  able  to  accomplish 
more  with  their  reduced  number  than  under  the  old 
conditions. 

The  two  features  of  the  Labour  party  in  New  South  Wales  are 
its  detachment  from  other  parties  and  the  control  of  the  caucus. 
Ihe  caucus,  which  is  the  natural  corollary  of  the  detachment, 
determines  bv  majority  the  vote  of  the  whole  of  the  members  of 
the  jiarty,  independence  of  action  being  allowed  on  ra inor  questions 
only.  So  hr  the  party  lias  refrained  from  formal  alliance  with  the 
other  great  parties  of  the  state.  It  supports  the  Government  as 
the  power  alone  capable  of  promoting  legislation,  but  its  support 
is  given  only  so  long  as  the  measures  of  tho  Government  are 
consistent  with  tho  Labour  policy.  This  jM*itinn  the  La  hoar  party 
has  Wn  able  to  maintain  with  great  success,  owing  to  the  circum- 
stance  that  the  other  parties  hare  been  almost  equally  balanced. 

The  movement  towards  forming  a jjarliuinentary  Labour 
party  was  not  confined  to  New  South  Wales;  on  the 
contrary,  it  was  common  to  all  the  colonies 
except  West  Australia,  and  its  greatest  clhUles. 
triumphs  have  been  achieved  in  New  Zealand 
and  Houth  Australia.  Like  the  organization  in  New 
South  Wales,  the  Labour  jiarty  of  South  Australia  owes 
its  origin  to  the  failure  of  the  Great  Strike  of  1890.  In 
that  year  the  Trades  and  labour  Council  of  Adelaide 
summoned  a conference  of  Laliour  representatives,  at  which 
a projtosal  for  the  formation  of  a parliamentary  party  was 
drawn  up  and  adojitcd.  The  political  programme  of  the 
new  party  was  comprehensive  and  popular,  and  almost 
immediately  on  its  adoption  three  representatives  of  Labour 
won  seats  in  the  Second  Chamber  (Legislative  Council), 
and  at  the  ensuing  general  election  of  1893  the  party 
secured  8 seats  in  the  assembly  out  of  a total  of  54, 
and  6 out  of  24  in  the  council,  thereby  gaining  a con- 
trolling vote  in  l*>th  Houses.  Two  general  elections  have 
since  taken  place,  and  at  each  the  party  has  maintained 
its  position.  In  1900  it  controlled  12  votes  in  the  popular 
House  and  8 in  tho  council.  The  members  of  the  South 
Australian  Labour  jiarty  differ  in  one  important  respect 
from  those  of  New  .South  Wales.  They  are  all  persons 
who  have  worked  for  their  living  at  manual  labour,  and 
this  qualification  of  being  an  actual  worker  is  one  that 
was  strongly  insisted  upon  at  the  formation  of  the  party 
and  strictly  adhered  to,  although  the  temptation  to  break 
away  from  it  and  to  accept  as  candidates  jiersons  of 
superior  education  and  position  has  lteen  very  great  The 
South  Australian  Labour  party  has  maintained  the  unity 
of  its  ranks,  notwithstanding  tho  fact  that  several  of  its 
members  hold  very  diverse  views  on  imjiortant  questions 
of  jiolitical  reform,  and  it  recently  showed  its  power  by 
displacing  the  Government  of  the  Bight  Honourable  C. 
C.  Kingston,  and  almost  immediately  afterwards  ousting 
that  of  Mr  V.  L.  Solomon,  who  succeeded  Mr  Kingston  in 
the  prcmicrsliiji.  In  Victoria  the  Labour  party  has  not 
been  so  conspicuous  as  in  New  South  Wales  and  South 
Australia.  The  members  of  the  Victorian  Assembly  are 
not  divided  into  such  distinct  parties  as  are  the  members 
of  the  tiopular  houses  of  the  other  colonics,  and  the  Labour 
party  has  therefore  not  been  able  to  detennino  the  real 
balance  of  jx>wer.  Nevertheless  it  wields  an  influence  that 
is  very  much  respected,  as  is  evidenced  by  the  large  amount 
of  advanced  democratic  legislation  which  1ms  lawn  proposed 
by  the  various  governments  that  have  held  office  since 
1890,  even  by  governments  with  strong  Conservative 
leanings.  In  Queensland  the  Laliour  party  numbered,  in 
1900,  21  ont  of  72  members  in  the  elective  branch  of 
jiarliament,  a larger  proportion  than  in  any  other  state ; 
but  only  for  a brief  jieriod  have  parties  l»een  so  evenly 
divided  as  to  give  the  Laliour  jtorty  the  balance  of  power. 
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The  brief  period  mentioned  ws>  towards  the  clow  ®r  195®.; J*  ''™ 
dimtbfaction  hud  spread  amongst  the  supports!*  “[  ^0'cr” 
meat  of  Mr  l>icV»‘„.  That  Government  was  dj*!  -'  "”  * 

motion  moved  by  the  leader  of  the  Labour  pnrty,  Mr  >**“»• 
supported  by  the  Opposition  and  by  a nnmber  of  members  ""Eg 
voting  with  the  Government  Mr  Dnwaon  was  called  oil  to  form 
a government  He  did  so,  and  hi.  mmiatnr  held  office  to  only 
two  days,  ffivioir  place  to  a government  including  all  the  leading 
P^viou.  administration,  a*  well  « the  leader  of 
the  former  Opposition. 

Australian  Federation.— Tho  question  of  federation 
was  not  lost  sight  of  by  the  f miners  of  tho  original 
constitution  which  was  bestowed  upon  New  South  Wales. 

In  the  report  of  the  committee  of  the  Legislative  Council 
appointed  in  1852  to  prepare  a constitution  for  that 
colony,  the  following  passage  occurs  “Cine  of  the  most 
prominent  legislative  measures  required  by  the  colony, 
and  tile  colonies  of  tho  Australian  group  generally,  us  the 
establishment  at  once  of  a General  Assembly,  to  make 
laws  in  relation  to  those  intercolonial  questions  that  lmvo 
arisen  or  may  hereafter  arise  among  them.  The  questions 
which  would  claim  the  exercise  of  such  a jurisdiction 
appear  to  be  (1)  intercolonial  tariffs  and  the  coasting 
trade ; (2)  railway*,  roads,  canals,  and  other  such  works 
running  through  any  two  of  the  colonies;  (3)  beacons 
and  lighthouses  on  the  coast;  (4)  intercolonial  gold 
regulations ; (5)  postage  between  the  said  colonies;  (b) 
a general  court  of  appeal  from  the  courts  of  such  colonies  ; 
(7)  a power  to  legislate  on  all  other  subjects  which  may 
lie  submitted  to  them  by  addresses  from  the  legislative 
councils  and  assemblies  of  the  colonies,  and  to  appropriate 
to  any  of  the  above-mentioned  objects  the  necessary  sums 
of  money,  to  be  raised  by  a percentage  on  the  revenues 
of  all  the  colonies  interested.”  This  wise  recommendation 
received  very  scant  attention,  and  it  was  not  until  the 
necessities  of  the  colonies  forced  them  to  it  that  an 
attempt  was  made  to  do  what  the  framers  of  the  original 
constitution  suggested.  Federation  at  no  time  actually 
t dropped  out  of  sight,  but  it  was  not  until 
Mention  thirty-five  years  later  that  any  practical  steps 
now*  were  taken  towards  its  accomplishment.  Mean* 
Of  at.  whil0  a sort  of  makeshift  was  devised,  and  the 

Imperial  Parliament  pawed  a measure  permitting  the 
formation  of  a Federal  Council,  to  which  any  colony  that 
felt  inclined  to  join  could  send  delegates.  Of  the  seven 
colonies  New  South  Wales  and  New  Zealand  stood  ah>of 
from  the  council,  and  from  the  beginning  it  was  therefore 
shorn  o(  a large  share  of  the  prestige  that  would  have 
attached  to  a hotly  speaking  and  acting  on  behalf  of  a 
united  Australia.  The  council  had  also  a fatal  defect  in 
its  constitution.  It  was  merely  a deliberative  laxly, 
having  no  executive  functions  and  possessing  no  control 
of  funds  or  other  means  to  put  its  legislation  in  force. 
Its  existence  was  well-nigh  forgotten  by  the  people  of 
Australia  until  the  occurrence  of  its  biennial  meetings, 
and  even  then  but  slight  interest  was  taken  in  its  pro- 
ceedings. The  council  held  eight  meetings,  at  which 
many  matters  of  intercolonial  interest  were  discussed. 
The  last  occasion  of  its  being  called  together  was  in 
1809,  when  the  council  met  in  Melbourne.  In  1889 
an  imj>ortaot  step  towards  federation  was  taken  by  Sir 
Henry  Purkes.  The  occasion  was  the  report  of  Major- 
General  Edwards  on  the  defences  of  Australia,  and  Sir 
Henry  addressed  the  other  premiers  on  tho  desirability  of 
a federal  union  for  purposes  of  defence.  Tho  immediate 
result  we 0 a conference  at  Parliament  House,  Melbourne, 
of  representatives  from  each  of  the  seven  colonies.  This 
conference  adopted  an  address  to  the  Queen  expressing  its 
loyalty  and  attachment,  and  submitting  certain  resolutions 
which  affirmed  the  desirability  of  an  early  union,  under 
the  Grown,  of  the  Australasian  colonies,  on  principles  just 
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to  all,  and  provided  that  the  remoter  Australasian  colonic, 
should  be  entitled  to  admission  upon  term,  to  he  after- 
wards agreed  upon,  and  that  atop,  should  1*  taken  for 
the  appointment  of  delegates  to  a national  Australasian 
convention,  to  consider  and  report  upon  an  adequate 
scheme  for  a federal  convention.  In  accordance  with  the 
understanding  arrived  at,  the  various  Australasian  parlia- 
ment* appointed  delegates  to  attend  a MftoraWratwn 
to  be  held  in  Sydney,  and  on  the  2nd  March  1891  the 
convention  held  its  first  meeting.  Sir  Henry  Parka.  ™ 
elected  president,  and  ho  moved  a senes  of  resetut'om 
embodying  the  principles  necessary  to  establish,  on  an 
enduring  foundation,  the  structure  of  a fedetj  govern- 
ment  These  resolutions  were  slightly  altered  by  the 
conference,  and  were  adopted  in  the  following  fenn:- 


J.  The  powers  and  rights  of  witting  colonies  to 
except  s>  regards  .nch  pbwera  a.  it  may  be  necewiy  to  toad  over 

legislatures  of  such  .Utrs,  ns  well  a.  of  thefedmij»rlal»e>f 
3!  Trade  between  the  federated  colonies  to  to 
4 Power  to  iruposo  customs  and  excise  duties  to 

F1' M\hraT.rn.“ld^«tTrc«  to  to  uudsr  on. 

i ThiTfecleral  constitution  to  make  pravirie.  ^ 
•late  to  make  amendments  In  the  constitution  if  n 
purposes  of  federation. 

Other  formal  resolutions  were  also  agreed  ™ 

31st  of  March  Sir  Samuel  Griffith,  as  charra™  of  the  re® 
raittee  on  constitutional  machinery,  broig  P 
Constitution  Bill,  which  - rarefully  C0..«drod  4 the 
convention  in  committee  of  the  whole  1 ](i 

9th  of  April,  when  the  conven  ton  wn* 

The  Bill,  however,  fell  atolutoly^ad'  o( 

it  was  not  a good  BUI,  hut  because  the  movemeot 
wkl-h  it  aroro  hatf  not  ^pular 

failed  to  reach  the  popular  imagination-  E ^mentary 

rccogtuxcd  the  apathy  of  the  pcop  e,  P“  roiouy. 
sanction  to  it*  provisions  was  not  «««■•  * o(  1891 

Although  the  Bill  drawn  up  by  * " ^ o(  interest, 

was  not  received  by  the  people  »i  ) tlu.  ronlran, 
the  federation  movement  did  not  jn  tlicc0|„„y 

it  had  many  enthusiastic  adroottos,  c 1 - hejj  al 

of  Victoria.  In  1S94  an  unoflicral  convome® 

Corovra,  at  w hich  tho  cause  ^ of  « ^ ^ nl0V(.m«il 

advocated,  but  it  was  not  unti  • j,  Copied  at  a 
obtained  new  life,  by  reason  of  ‘*>c  P {,  H jfcjof  >’e« 
meeting  of  Premiers  convened  j • CICcnt»“ 

South  Wales.  At  this  meetmg  ^ t^,t  ,|* 
Zealand  were  represented,  and  it l**  „ ml] 

parliament  of  each  colony  should  t0  re])re4eul 

enabling  the  people  to  choose  *,  wl, 

the  colony  on  a federal  rovmD  t ^ cnn5tltutwn  to 
convention  living  the  framing  mean#  of  the 

be  submitted  to  the  people  to  approval ^ AcW  .ere 
referendum.  During  tbeyear  Tasmania,  Sootk 

passed  by  New  South  Wato,  V ictona,  aw 

kustralia,  and  West 

elected  by  popular  vote  in  all  tb  by  1**; 

West  Australia,  where  the  delegat®  ^ ^ ;.:nj  0f 
liament.  The  convention  met  in  Ad  » OMide«tio» 

March  1897,  and,  after  drafting  a Bib  to ‘^til  ,he  o„d 

of  the  various  pwliarontis  ™ ^ reaM<®ble<!  m 
September.  On  that  date  tb  _ - , ,),<■  suggestions 

Sydney,  and  dobated  the  Bdl  m th'  (, ■ . colonies.  1“ 

made  by  the  legislatures  of  the  it^was  announced  that 
the  course  of  the  proceedings  t , unl0„ ; 

Queensland  desired  to  come  to  P« 

and  in  view  of  this  development,  and I ^ die 

further  opportunity  for  tho  and  final 

convention  again  adjourned.  1110 
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was  opened  in  Melbourne  on  the  20th  of  January  1898,  but 
Queensland  was  still  unrepresented ; and,  after  further 
consideration,  the  draft  Bill  was  finally  adopted  on  the 
16th  of  March  and  remitted  to  the  various  colonies  for 
submission  to  the  {icople. 

In  ita  main  provisions  the  bill  of  1898  followed  generally  that  of 
1891,  yet  with  somo  very  important  alterations.  It  proposed  to 
establish,  under  the  Crown,  a federal  union  of  the 
Bill  of  Australasian  colonies,  to  be  designated  the  Common* 
1898.  wealth  of  Australia.  A federal  executive  council  was 
created,  to  be  presided  over  by  a governor  * general 
appointed  by  the  Sovereign.  The  legislature  was  to  consist  of  two 
houses  — a Senate,  in  which  each  colony  juining  the  federation 
at  its  inception  was  conceded  the  equal  representation  of  six 
members  ; and  a House  of  Representatives,  to  consist  of,  os  nearly 
os  possible,  twice  the  uurutar  of  senators,  to  which  the  pro- 
vinces were  to  aend  members  in  proportion  to  population,  with  a 
minimum  of  five  representative*  for  each  of  the  original  federating 
states.  The  principle  of  payment  of  members  was  adopted  for 
the  Senate  aa  well  a a the  House  of  Representatives.  The  nominative 
principle  for  the  up|wr  house  was  rejocted,  both  houses  being 
elective,  on  a suffrage  similar  to  that  existing  in  each  colony  for 
the  popular  chamber  at  the  foundation  of  the  Commonwealth. 
The  House  of  Representatives  was  to  l»e  elected  for  a is?riod  of  three 
years,  the  term  of  ol!h*«  of  senators  was  twice  tliat  period,  but 
half  the  Senate  was  to  retire  every  throe  years.  The  capital  of  the 
Commonwealth  was  to  be  established  in  federal  territory.  To  the 
federal  authority  was  assigned  power  to  deal  with  a large  number 
of  matter*,  with  the  provision  that  in  case  of  conflict  between 
federal  and  state  law  the  former  should  prevail.  Customs  and 
excise  were  to  be  taken  over  on  the  establishment  of  the  Common- 
wealth, and  posts  and  telegraphs,  naval  and  military  defence, 
lighthouses  and  lightships,  beacons  and  buoys,  and  quarantine, 
on  dates  to  be  proclaimed,  but  without  further  legislation.  A 
uniform  tariff  of  customs  and  excise  was  to  be  imposed  within  a 
period  of  two  years,  intercolonial  trade  then  becoming  absolutely 
free.  Besides  these  were  many  subsidiary  provisions  usually 
found  in  federal  constitutions,  and  provisions  of  a special  character 
such  as  were  needed  to  meet  the  peculiar  conditions  of  the 
Australian  states. 

The  constitution  was  accepted  by  Victoria,  South 
Australia,  and  Tasmania  by  j>opular  acclamation,  but  in 
Now  South  Wales  very  great  opposition  wan  shown,  the 
main  points  of  objection  being  the  financial  provisions, 
equal  representation  in  the  Senate,  and  the  difficulty  in 
the  way  of  the  larger  states  securing  an  amendment  of 
the  constitution  in  the  event  of  a conflict  with  the  smaller 
states.  As  far  as  the  other  colonies  were  concerned,  it 
was  evident  that  the  Bill  was  safe,  and  public  attention 
throughout  Australia  was  fixed  on  New  South  Wales, 
where  a fierce  political  contest  was  raging,  which  it  was 
recognized  would  decide  the  fate  of  the  measure  for  the 
time  being.  The  fear  was  as  Jo  whether  the  statutory 
number  of  BO, 000  votes  necessary  for  the  acceptance  of 
the  Bill  would  be  reached.  This  fear  proved  to  be  well 
founded,  for  the  result  of  the  referendum  in  New  South 
Wales  showed  71,595  votes  in  favour  of  the  Bill  and 
66,228  against  it,  and  it  was  accordingly  lost.  In  Victoria, 
Tasmania,  and  South  Australia,  on  the  other  hand,  the 
Bill  was  accepted  by  triumphant  majorities.  West 
Australia  did  not  put  it  to  the  vote,  as  the  Enabling  Act 
of  that  colony  only  provided  for  joining  a federation  of 
which  New  South  Wales  should  form  a |«rt.  The 
existence  of  such  a strong  opposition  to  the  Bill  in  the 
mother  colony  convinced  even  its  most  zealous  advocates 
that  some  changes  would  have  to  be  made  in  tho  con- 
stitution before  it  could  bo  accepted  by  the  poople; 
consequently,  although  the  general  election  in  New  South 
Wales,  held  six  or  seven  weeks  later,  was  fought  on  tho 
federal  issue,  yet  the  opposing  lorries  seemed  to  occupy 
somewhat  the  same  ground,  and  the  question  narrowed 
itself  clown  to  one  as  to  which  party  should  be  entrusted  with 
the  negotiations  to  be  conducted  on  behalf  of  the  colony, 
with  a view  to  securing  a modification  of  tho  objectionable 
features  of  the  Bill.  The  new  parliament  decided  to 
adopt  the  procedure  of  again  sending  the  Premier,  Mr 


Reid,  into  conference,  armed  with  a series  of  resolutions 
affirming  its  desire  to  bring  about  the  completion  of 
federal  union,  but  asking  the  other  colonies  to  agree  to 
the  reconsideration  of  the  provisions  which  were  mast 
generally  objected  to  in  New  South  Wales.  The  other 
colonies  interested  were  anxious  to  bring  the  matter  to  a 
HjK'edy  termination,  and  readily  agreed  to  this  course  of 
procedure.  Accordingly  a Premiers’  conference 
was  held  in  Melbourne  at  the  end  of  January 
1899,  at  which  Queensland  was  for  the  first  jjf9.  ***’ 
time  represented.  At  this  conference  a com- 
promise was  effected,  something  was  conceded  to  the 
claims  of  New  South  Wales,  but  the  main  principles  of 
the  Bill  remained  intact.  The  Bill  as  amended  was  sub- 
mitted to  the  electors  of  each  colony  and  again  triumph- 
antly carried  in  Victoria,  South  Australia,  and  Tasmania. 
Iu  New  South  Wales  and  Queensland  there  were  still  a 
large  number  of  persons  opposed  to  the  measure,  which 
was  nevertheless  carried  in  both  colonies.  New  South 
Wales  having  decided  in  favour  of  federation,  the  way 
was  clear  for  a decision  on  the  part  of  West  Australia. 
The  Enabling  Bill  (lassed  the  various  stages  in  the 
parliament  of  that  colony,  and  the  question  was  then 
submitted  by  way  of  referendum  to  the  electors.  The 
result  of  the  voting  (in  five  colonies  iu  1899,  and  in  West 
Australia  in  1900),  was  as  follows  : — 


New  South  Walt*  . 

Victoria  . . . 

Queensland  . 

South  Australia  . * 

W e«t  Australia  ( 1 900)  . 
Tasmania 


{ 


18W. 


Tor  . 

. . 107,420 

Against  . 

. . 82,741 

for  . 

. 162,003 

against  . 

. 9,804 

for  . 

. 36,181 

against 

. 28,985 

for  . 

against  . 
for  . 

. 05,990 

. 17,053 

. 44,704 

against  . 

. 19,091 

for  . 

. 13,437 

against  . 
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In  accordance  with  this  verdict,  the  colonial  draft  Bill 
was  submitted  to  the  Imperial  Government  for  legislation 
as  an  Imperial  Act ; and  six  delegates  were  sent  to  England 
to  explain  the  measure  and  to  pilot  it  through  the  Cabinet 
ami  Parliament.  These  delegates  were— Mr  Barton  (New 
South  Wales),  Mr  Deakin  (Victoria),  Mr  Kingston  (South 
Australia),  Mr  Dickson  (Queensland),  Mr  Parker  (West 
Australia),  and  Sir  Philip  Fysh  (Tasmania). 

Under  an  Act  of  the  British  Parliament,  dated  9th  July 
1900,  {Missed  under  the  auspices  of  Mr  Chamberlain, 
Secretary  of  State  for  the  colonies,  a proclamation  was 
issued,  17th  September  of  the  same  year,  declaring  that, 
on  and  after  1st  January  1901,  tho  people  of  New  South 
Wales,  Victoria,  South  Australia,  Queensland,  (-mmfyg~ 
Tasmania,  and  West  Australia  should  be 
united  in  a Federal  Commonwealth  under  the  Act,  1900. 
name  of  the  Commonwealth  of  Australia.  The 
Act  which  gave  authority  for  the  issue  of  this  proclama- 
tion embodied  and  established  (with  such  variations  as 
had  been  accepted  on  behalf  of  the  colonics)  the  constitu- 
tion agreed  to  at  the  Premiers'  conference  of  1899.  It  was 
cordially  welcomed  in  the  mother  country,  aud  though  its 
{Nissage  was  marked  by  certain  difficulties,  fiually  became 
law  amid  signs  of  general  approval.  The  difficulties 
arose  with  regard  to  the  right  of  appeal  to  the  Queen  in 
Council.  By  clause  74  of  the  original  Bill  this  right  was 
very  seriously  curtailed  j Mr  Chamberlain  wished  to  pre- 
serve it  aa  in  the  case  of  Canada,  while,  in  order  to  dis- 
arm colonial  opposition,  he  suggested  that  the  judicial 
committee  of  the  Privy  Council  should  be  strengthened 
by  the  appointment  of  four  colonial  members  with  the 
rank  of  lords  of  appeal.  But  after  privately  conferring 
with  the  Australian  delegates  he  withdrew  this  suggestion, 
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t t the.  Itill  cnnip  on  he  I provision-*  were  nudo  respecting  appeals  from  tie  High  Court  to 

and  when  the  second  reading  J , , | the  Sovereign  in  council.  The  constitution  set  forth  thktiK 


announced  that  a compromise  hail  been  agreed  upon. 
The  final  form  of  the  disputed  clause  provided  that  m 
cases  which  involved  non -Australian  interests  the  right 
of  appeal  should  be  fully  maintained,  and  that  in  questions 
between  the  Commonwealth  and  a single  state,  or  between 
two  states,  leave  to  appeal  might  be  given  by  the  High 


arrangements  for  the  administration  of  finance  and  trade  durirg 
the  transition  period  following  the  transference  of  departments  to 
the  Commonwealth.  Within  two  year*  uniform  customs  dimes 
were  to  bo  imposed  ; thereafter  the  parliament  of  the  t'oeni&on- 
vtcalth  had  exclusive  j«owcr  to  impose  customs  and  exciw  dutirs, 
or  to  grant  bounties  ; and  trade  withiu  the  ComaionacaHli  wu  to 
be  absolutely  free.  Exception*  were  made  permitticR  the  Hate*  to 

.1  .. ..1  /...WU  »V„ 


( Australia.  Mr  Chamberlain  indicated  that  this  ! grant  bounties  ou  mining  and  (with  the  consent  of  the  pariianent) 
Aoun,  OI  flu.  , , il-vMnnment  at  a future  ! on  exports  of  nroduoe  or  manufacture*— West  Auitralia  Utog  far  a 

matter  might  receive  further  devd^ment  at  a luture  Uto  ^Sln-E7I1.pt«l  fix™ tfc. peofaiMthmto »««« ii.iat3.tin. 
time,  and  that  it  was  possible  tliat  alter  consulting  | constitution,  rarliament,  and  laws  of  r*ch  sutr,  subject  to 

with  the  colonies  the  Government  might  propose  the  < tj10  fC4]urtti  constitution,  retained their  authority ; state  rigbunm 
establishment  of  a permanent  court  of  appeal  for  the  | carefully  safeguarded,  and  an  uttw-aUU  eommtaaon  «u£m 
Soon  after  the  passogc  of  the  Bill  the  “ *r 


powers  of  adjudication  and  of  administration  of  the  law*  relating 
to  trade,  tmn*|>ort.  and  other  mature.  lYovision  wn*  mads  for 
necessary  alteration  of  the  constitution  of  the  Commonwealth,  Lat 
so  that  no  alteration  could  be  effected  unless  the  question  bad  W» 
directly  submitted  to,  aud  the  change  accepted  l>y  the  electorate  re 
the  states.  The  scat  of  government  wns  to  U within  hew  Soot li 
Wales,  not  less  than  100  niilea  distant  from  -Sydney,  and  of  sn 
area  not  Iras  than  100  square  miles.  Until  other 
made,  the  governor  general  was  to  have  a salsry  of  £10,000,  I*™ l? 
the  Commonwealth.  Reacting  the  aalanea  of  the  gorernwaol 
states,  the  constitution  mado  no  provision. 

Airnionmm.-Forn.y.ioal  O^nfhf.  Barto*. 
Phgsusraphy.  Brinbant,  189S.-Wall.  Phgsiml  Co*™*!  * 


whole  empire.  » - , . .. 

choice  of  governor-general  of  the  new  Commonwealth  fell 
upon  Lord  Ho^toim,  who  had  won  golden  opinions  as 
governor  of  Victoria  a few  years  Indore  ; Mr  Barton,  who 
had  taken  the  lead  among  the  Australian  delegates,  l*e- 
came  first  Prime  Minister ; and  the  Commonwealth  was 
successfully  inaugurated  at  the  opening  of  1901. 

The  aix  colonics  entering  the  Commonwealth  were  denominated 
original  states,  and  new  state*  might  be  admitted,  or  might  be 
formed  by  equation  from  or  union  of  two  or  more  states  or  porta 
of  eUtcs ; and  territories  (as  distinguished  from  Staten)  might  b« 
taken  over  and  governod  under  the  legislative  power  of  the  Common- 
wealth. The  legislative  power  is  vested  in  a federal  parliament, 
consisting  of  the  Sovereign,  a senate,  and  a house  of 
representatives,  the  Sovereign  being  represented  by  a 
governor • geoeraL  The  Senate  WHS  to  consist  of  the 
same  number  of  members  (not  less  than  six)  for  each  state,  the  term 
of  service  being  bix  years,  but  subject  to  an  arrangement  that 
half  the  number  would  retire  every  three  years.  The  House  of 
Ilepresentatives  was  to  oonaist  of  members  chosen  in  the  different 

mtatca  in  numbers  proportioned  to  their  population,  but  never  fewer  .THMI„:K,11UllAV»,  

tiian  five.  The  first  ITouse  of  Representatives  was  to  contain  seventy-  I 1892.  —Woodward.  Mining  llandbook  to  lh 

five  members.  For  sloctions  to  the  Senate  the  governors  of  states,  Auiirnt;a_  pcrth,  1894.-CURRAS.  OsUeff  "(WW 

3 

Ml'KLLIR.  Flxera  Aukraliensit.  Loudon,  1*63- 


Prorliloas 
of  the  Act. 


ll'alrt  Svdlioy,  1898.— SavILL*  KeXT.  The  Hnat  Farrar  la/ 
If  Australia,  fendou,  1893. -A.;., Mlt  1 


V_.il  U1  HI  H1KC»  JHHK,  *«»».  - * ■ . . * 

iff  Australia  (Smithsonian  Report).  M ashingtoo, 

tJZT M-Cov.  of  riet«r± 

1882.-DARW1S.  6 epical  Ubrrcatums. 

. ! 1676.— Clarki.  Scdivusdary  lormattms  tj 
Sydney,  1878.— JohssTOM.  GnJiyy 
r I - - Ktiikiii ia.r  atHi  Jack.  ^ 

Hrisbanc  1892. —Woodward.  J/tnm^  Jhhdbiyok  to  th  - . 
five  member*.  For  elections  to  tbe  senate  me  goyenion.  «i  .1— *,  ™ .•  ixlAtnllUu  pcrth,  1894.— CtTRRAK. 

end  for  general  oloctloM  of  the  How  ofBei^ntati^the^overoor-  ( ^ ^ MiluntaiM_  Sydney  ,18W.  ^®r0 


general,  would  cause  writs  to  be  issued.  The  Senate  would  chooso 
its  own  1 ‘resident,  ami  the  House  of  Representatives  its  Sneaker ; 
«%urh  house  would  make  its  own  rule*  of  procedure  ; in  each,  onc- 
tbird  of  the  mimlK-r  of  members  would  form  a quorum  ; the  mem - 
bt-re  of  each  must  take  oath,  or  make  aJHrraation  of  allegiance  ; 
and  all  alike  would  receive  an  allowance  of  £400  a year.  The 
legislative  power*  of  the  parliament  have  a wide  range,  train 
matters  being  transferred  to  it  from  the  colonial  (►arliauuMita.  d lie 
more  important  subjects  with  which  it  deals  are  trade,  shipping, 
aud  railways  ; taxation,  bounties,  the  borrowing  of  money  ou  the 
credit  of  the  Commonwealth  ; the  postal  and  telegraphic  services  ; 
defence,  census,  and  statintiea;  currency,  coinage,  banking,  bank- 
ruptcy ; weights  and  measures  ; oopyright,  patents,  olid  trade 
marks;  mamage  and  divorce;  ini  migration  and  emigration;  con- 
ciliation and  arbitration  in  industrial  disputes.  BUU  imjK)aiDg 
taxation  or  appropriating  revenue  must  not  originate  in  the  Seuatc, 


™/W.V<S£  Fl.ru  Amalie,'  Byi,,,  gfc*™ £ 

Mlituou  Fleaa  AuAraUerm,.  (Uw  </ 

Australian  Orchutf.  Jydiwy,  l»j»-  • -„  riuu:  for.its. 
Australian  Plants.  MtUx-urti.,  ....... f 6, «tUrn  fYn 

"The  Ch.th.rn  I.l.n.l,  ; their  KeUbon  “ • **»«  s„. 

tinont,"  G«*jraphieal  J.«rf  . s«.  u..  WL-llmsr^ 

viriiiR  Refujtces^  in  An>lral  ImuIs  of  A ^ ^ 

JlvmT  A’oetrty  N.  S.  Wales,  1S95  . y-j  - Scute, 
auA  Flora  of  Ati, train  to  thoM  of  New  v 

1863.  — Tbsimin-W cons.  The  Fall  and  Fuhsna  c]  ■ 

Il’aUs.  Syilnev,  168S.-Ooii.vv.  uLJJZf  Ms 

Mammals.  Sydney,  1892.— AFRAtA).  ‘ Mnmuslr, 

tralia.  London,  16M.-Fu.ivttt  »i.d  Pc.. 

Liang  and  Krtinet.  I?ndo«.  gjdMJ,  18««. 

Catalogue  of  Ihs  {ah'>  _!'ew.  ,893,-R"™- 


taxation  or  .ppropri.iting  revenue  must  not  originate  in  tho  Senate,  ' ° WaulACK.  .tnSroioxiii,  1 891  — 

an, I neither  taxation  Bill,  nor  Bill*  appropriating  revenue  for  the  (M,  ' ItrUbane.  1897.-Lrull'UTt.  Amen}  0™J* 
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annual  service  of  the  Government  may  be  amended  in  the  Senate, 
but  the  Senate  may  return  such  Hills  to’ the  House  uf  Representative* 
with  a request  for  their  amendment  Appropriation  laws  must  not 
deal  with  other  mattcre.  Taxation  laws  must  deal  with  only  one 
subject  of  taxation  ; but  customs  and  excise  duties  may,  respec- 
tively. be  dealt  with  together.  Votes  for  the  appropriation  of  tlic 
revenue  shall  not  pass  unless  recommended  by  the  governor- 
general.  The  constitution  provides  means  for  the  settlement  of 
disputes  between  the  houses,  and  requires  the  aeaent  of  the  Sovereign 
to  all  lire  s.  The  executive  power  b vested  in  tht  governor-general, 
assisted  by  an  executive  council  appointed  by  hunaclt  He  lias 
command  of  the  army  and  navy,  aud  appoints  federal  ministers 
and  judgWi  The  ministers  are  members  of  tlie  oxaentive  council, 
anil  must  be,  or  withiu  three  months  of  their  apj»oiutment  must 
become,  mem  Viera  of  the  parliament.  The  judicial  (towers  are  vested 
in  a high  court  and  other  federal  courts,  and  the  federal  judges 
hold  office  for  life  or  during  good  behaviour.  The  High  Court  has 
appellate  jurisdiction  in  coses  from  other  federal  courts  and  froiu 
the  supreme  courts  of  the  atatr*,  and  it  has  original  jurisdiction  in 
matters  arising  under  laws  made  by  the  federal  parliament,  in 
disputes  between  state*,  or  residents  in  different  states,  and  in 
maiii-rs  afk-cting  the  representatives  of  foreign  powers.  8|«rial 
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